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Figure 1-1
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Section I
Paragraphs 1-1to 1-13

SECTION |
GEMNERAL INFORMATION

1-1. DESCRIPTION,

1-2, The YEP Model 4260A Universal Bridge (Figure
1-1) makes fast, easy measurements of resistance {R),
capacitance (C}, inductance (L), capacitor dissipation
factor (D}, or inductance quality factor (Q). The in-
strument inciudes {ive bridge cireuits, selecied by the
FUNCTION switeh, as well as the detector and 1 kHz
oscillator necessary for dc and a¢ measurements. For
measurements al frequencies other than 1 kHz, an
external oscillator must be used,

-3, Front panel controls select the measurement
function and range, with R, L, and C values displayed
with four-digit resolution on an in-line, digital coun-
ter. @ and D values are displayed on a dial with a
red hairline indicating the measured value. The auto-
balance circuit and an easy~fo-read meter reduce the
time required for measuring low @ or high D compo-
nents. Corrsct decimal point location is automatic
and direction lights indicate which way the CRL con-
trol should be rotated for the measurement.

1-4. TERMINQLOGY.
1-5, The definitions of the folilowing terms apply as
they are uged throughout this manual.

a3, RESIDUAL {inductance or capacitance): distri-
buted inductance or capacitance always present at
UNKNOWN terminals.

b. DISSIPATION FACTOR (D): loss factor {or cap-
acitors {equzl to reciprocal of Q).

¢. QUALITY FACTOR {@}: figure of merit for in-
ductors (equal to reciprocal of D).

d. Cs: represents equivalent circuit of capacitor
in series with resistor.

e. Cp: represents equivalent circuit of capacitor
in parallel with resistor.

f. Ls: represenis equivalent circuit of inductor in
series with resistor.

g. Lp: represenis equivalent eircuitof inductor in
parallel with resistor.

02337-1

h. AUTO NULL: eliminates D@ manual conirol;
direction for null is automatically indicated for Cp
and Ls measursments.

1-6. INSTRUMENT IDENTIFICATION .

1-7. Hewlett- Packard uses a two-section, eight-digit
serial number (000-00000). The first three digits
{serial prefix} identify a series of instruments; the
last five digits identify a particular instrument inthat
series, H the serial prefix on the rear panel of your
instrument does not agree with the serial prefix on
the title page of this manual, there are differences
hetween your instrument and the one described inthis
manual which are esxplained in the insert sheet sup-

" plied with the manual. If the insert sheet is missing,

the information can be supplied by your nearest
Hewlett-Packard field office (addresses are listed at
the baci of this manual}. '

1-8. APPLICATIONS,

1-9. The Model 4260A makes quick, easy measure-
ments of R, L, C, D, or Q characteristics of passive
electronie components. R, L, and C measurements
are made with 3- or 4-digit resolution. With external
null volimeter, accurate measurements are possible
for milliohms or megohms. The instrument is readily
portable {accessory carrying handie, HP 11057A, can
be easily attached without screws).

1-10. SPECIFICATIONS,

1-11. Table 1-1 lists all technical specifications for
the Model 4260A Universal Bridge. Figure3-4 shows
D@ range versus frequency characteristics.

1-12. AUXILIARY EQUIPMENT REQUIRED.

1-13, External dc null millivolimeter (such as the
HP Model 4134A) is recommended for accurate R meas-
urements below 100 ohms and above 10 kilohms. Ex-
ternal generator (such ags HP Model 200 CD) with 2 volt
cutput and 800 chms output impedance is required for
20 Hz to 20 kHz measurements., External funed null
detector with 90 dB gain and input impedance greater
than 10 kilohms or oscilloscope with 100 uV/cm sen-
sitivity is recommended for the measurement with
external generator.

1-1
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Model 42604

Table 1-1.
Table 1-1. Specifications
CAPACITANCE MEASUREMENT AUTOMATIC NULL DIRECTION INDICATOR
CAPACITANCE Direction of the CRL control rotation required for
Range: 1 pFlo 1000 u¥F, in 7 ranges. the bridee null is automatically indicated by the
Accuracy: front pancl indicator lights.

& (1”/{3 + 1 Digit), from I nF to 100 pF,
+ (2% + 1 Digit), from 1pF to 1nF and
100 uF to 1000 pyF.

Regidual capacitance =2 pF, OSCILLATOR AND DETECTOR
rpue ~ . ” ) T 90
DISSIPATION FACTOR INT ER;\:'\ L OSCILLATOR: 1 kHz +2'%, 100 mV
Range: rms 200,
LOWD - - =D {of series Chr 0,001 t0 0, 12, INTERNAL DC SUPPLY: Less than 40 volts at
HIGH D - - - D {of parallel C}: 0,05 to 50, nominal AC line voltage,
Accuracy: for C > 100pF. INTERNAL DETECTOR: Tuned amplifier at 1 kiiz;
LOWD -- + mm_g________% functions as a preamplifier for measurements
~'D of Reading with external generator,
HIGH D -- + {10 D of Readi %.
” Ew %fﬁé?tﬂjq EXTERNAL OSCILLATOR: 20 Hz to 20 kilz meas-
Ny of Reading + 2) . . urements of capacitance, inductance, dissipation
(C greater than 100pF and at 1kHz; an addi- : ikl i
7 T . . factor and quality factor are possible with
tional error + ONE DIAL DIVISION is re- sxternal oscillator (range will be a function of
quired at frequencies other than 1kHz.) " € b et £ @ :

applied frequencyl,
INDUCTANCE MEASUREMENT

INDUCTANCE
Range: 1 pH to 1000 H, in 7 ranges. GENERAL
Accur:&cy: DC BIAS:
1(10'@ + 1 Digity, from 1 m¥ to 100 H. Voltage: Up to 6V at AUTO.
+(2% + 1 Digit), from 1 uH to 1000 H. Up to 36V at MANUAL,
Residuzal inductance £ 1 oM. Current: Up to 10 mA.
QUALITY FACTOR POWER SUPPLY: 115 or 230 volts :’ch%, 50 or 60
Range: Hz, approx, 7 watts,
LOW @ - - - Q {of series L): 0.02 to 20, g
HIGH @ - - - [(of parallel L}: 8 to 1000, DIMENSIONS:
Ace : > .
uracy: for L 1036&1 ! 1:tz739) L 1125 L T%—guges ]
L e ; -
oW Q i Q of Reading 4) %. 'i, S— g i ‘
10
=109 : )
(JQMR@E@+_)° { g
HIGH Q -- + 2 ~/Q of Readirg %. E et |2 e Front
(L greater than 100 pH and at 1 kHz: an addi- ' !
tional error + ONE DIAL DIVISION is re- ; )
quired at frequencies other than 1kHz.) = Y _
KNS W INGHES AND (MiLLIMETER el
RESISTANCE MEASUREMENT PUENSONS I NS 0 eLeTeRs)
RESISTANCE
Range: 10 milliohms to 10 megohms, in T ranges,
Accuracy: WEIGHT:
+{1% + 1 Digit}, from 10 chms to I megohm, Net, 11 lbs. (5 k)
+{2% igit), from 10 milliohms to 10 ohms B ; &
£(2% + 1 Digit), Shipping, 15 lbs, (6,8 kg
and 1 megohm to 10 megohms.
Residual resistance = 3.millichms, ACCESSQORY SUPPLIED: T f{t, power cable with
Resistance measurements at DC only., NEMA plug,
-t "y ’ .
ELECTRONIC AUTO NULL EQUIPMENT AVAILABLE:

18-pin printed circuit extender board 5060-2041
15 -pin printed circuit extender board 5060-0049
DC Null Voltmeter, HP Model 413A

20 Hz to 20 kHz Oscillator, HP Model 260CD
Oscilloscope, HP Modei 140A

Eliminates need for D@ adjustments in parallel C
and series L measurements at 1 kHz,

Accuracy (whenDd £ 1, @ 2 1and CL measure-
ments are made in 3 and 4 figures) equals
{normal operating condition +0, 5%} .

-2 02337-3
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Section IT
Paragraphs 2-1 to 2-10

SECTION Il
INSTALLATION

2-1. INTRODUCTION.

2-2, Thig section of the manual contains informa-
tion for unpacking, inspection, repackaging, storage,
and installation of the Model 4260A.

2-3. UNPACKING AND INSPECTION.

2-4. ¥ the shipping carton is damaged, ask that the
carrier'sagent be present whenthe instrument is un-
packed, Ingpect the instrument for damage (scratches,
dents, broken knobs, etc.) If the instrument is dam-
aged or fails to meet specifications (Performance
Check, Paragraph 5-9), notify the carrier and the
nearest Hewlett- Packard field office {see list at back
of this manual). Retain the shipping carton and the
padding material for the carrier's inspection., The
field office will arrange for the repair or replacement
of your instrument without waiting for the claim against
the carrier to be settied. '

2-5. STORAGE AND SHIPMENT.

2-8, PACKAGING. To protect valuable electronic
equipment during storage or shipment always use the
best packaging methods available. ~ Your Hewlett-
Packard field office can provide packing material such
as that used for original factory packaging. Contract
packaging companies in many cities can provide de-
pendable custom packaging on short notice, Here are
two recommended packaging methods:

a. RUBBERIZED HAIR, Cover painted surfacesof
instrument with protective wrapping paper. Pack in-
strument securely in strong corrugated container (35C
1b/sq in. bursting test) with 2-inchk rubberized hair
pads placed along all surfaces of the instrument. In-
gsert fillers between pads and container to ensure a
snug fit. Mark the box "' Delicate Instrument’” and seal
with strong tape or metal bands.

b, EXCELSIOR., Cover painted surfacesof instru-
mentwith protective wrapping paper. Pack instrument
in gtrong corrugated container (350 Ib/sq in. bursting
test) with a layer of excelsior about 6 inches thick
packed firmly against all surfaces of the instrument.
Mark the box "'Delicate Instrument” and seal with
strong tape or metal bands.

2-T. ENVIRONMENT. Temperature during storage
and shipment should be limited as follows:

a. Minimum temperature -40°C {-40°F),
b, Maximum temperature +75°C (+167°F).

2-8. The Model 4260A is equipped with plastic feet
and tilt stand for bench operation as shipped {rom the
factory. When the instrument is to be rack mounted,
a combining case (Paragraph 2-9) or adapter frame
(Paragraph 2-10) is required. Thesge items are avail-

02337-1

able through vyour Hewlett-Packard Sales/Service
office.  These two methods for rack mounting are
outiined in the following paragraphs:

2-8, COMBINING CASE., The combining case (HP
1052A) shown in Figure 2-2 is a modular unit which
accepts sub-module units such as the 1/2 module,
Model 4260A., The combining case can be used as a
bench instrument or it can be rack mounted. A rack
mounting kit (HP No. 5080-0716) is supplied with the
instrument. When only half the case is used, a blank
filler panel (HP No. 5060-0794) is available to enclose
the unused half.

2-10, ADAPTER FRAME. The adapter frame (HP
No. 5060-0797) in Figure 2-1 is a rack frame that
aceepts any combination of sub-module unifs; it can
only be rack mounted. Install instruments in the
adapter frame ag follows:

a. Place adapter frame on edge of bench and stack
sub-module units (steps 1 and 2) in frame, Place
gpacer clamp between units {step 3).

b. Insert two end spacer clamps {step 4) and push
units into frame.

¢. Insert screws on either side of frame (step 5)
and tighten until units are tight in frame.

d. The complete assembly is now ready for rack
mounting,

0,

ADAPTER
FRAME

L

SUB MODULAR
URIT

:

ACER
CLAMP

t"5‘,.;»;:::., -
®

SPACER CLAMP
RETAINING SCREWS

Figure 2-1. Adapter Frame
2-1
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Section 11 Model 4260A
Figure 2-2

DIVIDER LATCH \S{}QMODULE RETAINER

svee (1)
SLIBE TOP PART
TO LIMIT

stEP (2)

SLIDE BOTTOM PART
TO LIMIT

% sTEP {5)

! PUSH DOWN
{ TO RELEASE

PLACE INSTRUMENT
INTO CASE

sTee (3)

PUSH IN TO LIMIT

\ srep (7)
; SET RETAINER BACK

| 3 INTO PLACE
step (4 ~ \
SLIDE OVER TO LIMIT | = = ® |
step (8)

PUSH UP TO |LOCK

k%

&

J

Figure 2-2. Combining Case
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2-11. OPERATION FROM 115 OR 230 VOLTS.

2-12, The Model 4260A can be operated {rom either
115- or 230-volt {= 107} 50 to 80 Hz power lines. A
slide switch on the rear pancl permits quick conver-
sion for operation fron: either voltage, Insert a nar-
row blade screwdriver in the switch slot and slide the
switch 1o expose "115" marking for 115-volt operation
or 230" marking for 230-volt operation. The instru-
ments are supplied with 2 0.1 ampere fuse for either
115- or 230-volt operation.

CAUTION

Do not change the 115/230 switch setting
during operation.

02337-1

Section II
Paragraphs 2-11 to 2-14

2-13. 3-CONDUCTOR POWER CABLE,

2-14. The Model 4260A i equipped with detachable
3-wire power cable, Proceed as follows for instal-
lation:

a. Connect flat plug {3-conductor female connector)
to AC line jack at rear of instrument,

h. Connect plug (2-blade male with round grounding
pin) to 3~wire {grounded} power outlet. Exposed por-
tions of instrument are grounded throughthe round pin
on the plug for safety; when only the 2-blade outlet is
available, use connector adapter (HP Stock No. 1251~
0048), then connect short wire from side of adapter
to zround.

2-3/2-4
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SectionTIl
Paragraphs 3-1to 3-12

SECTION 1l
OPERATION

3-1. INTRODUCTION,

3-2. This section outiines operation of the Universal
Bridge. An aperating procedure is given for cach
measurement function.  All front and rear controls,
connectors, and indicators are brielly explained in
Figure 3-1.

3-3. TURN-ON PROCEDURE.

3-4. Before applying power ic the instrument, set
controls as follows:

a, Set FUNCTION control for type of measurement
to be made and RANGE switch near mid-range.

b, Set SENSITIVITY control near full counterclock-
wise to reduce meter sensifivity. -

¢. Set CRL control toc 1030,

d. Set red VERNIER DQ knobfull counterclockwise
to CAL.

e. Set rear-panel 113/230 volt switch to expose
numbers which correspond to the line voltage used.

{. Setrear-panel CECILLATOR switehto INT 1 KC.

Three rear shorting straps should be in place {(see
Paragraph 3-42 for special measurements),

g, If meter pointer is not mechanically centered,
center as follows:

{1) Turn instrument off. Wait 30 seconds for aill
capacitors to discharge.

{2) Remove two screws which hold top cover to
rear panel and slide cover toward rear.

(3) Locate the black zeroadjust screw at topcenter
of meter. Rotate screw clockwise until meter
pointer is toleftof zern and begin moving right
toward zero.

(4} Continue to rotate screw clockwise; stop when
pointer is on zero. If the pointer overshoots
zero, repeat steps (3) and (4),

(5} When pointer is exactly on zero, rotate screw
approximately 15 degrees counterclockwise.
This is encughtofreethe adjustment screw from
the meter suspension. If pointer moves during
the step, repeat steps (4) and (5).

h, Apply powerto instrument by connecting ac power
cord and setting LINE switch to ON. One of the deci~
mal point lights in the CRL counter will light to indi-
cate power is applied to the instrument. Allow 30
seconds for the instrument to stabilize. The 4260A is
now ready i{o use. The following paragraphs cutline
procedures for standard R, L, and C measurements.

02337-2

3-5, USE OF THE DQ VERNIER.

3-6. The DQ VERNIER control provides {ine electri~
cal adiusting during I or @ measurements.  The DQ
dial setting does not change as the DQ VERNIER is
changed. For any sefting of the DQ VERNIER, DQ
dial accuracy is maintained as outlined in Specifica-
tions. The DQ vernier is useful {or large D or small
Q measurements. Using the DQ vernier {or a bridge
null prevents false nulls caused by lack of resolution
with the DQ control. D VERNIER ranges are:

0 (CALY to 0, 001 in LOW D range
3 (CAL) to 0, 018 {of 1/D) in HIGH D range
0 {CAL) to 0. 016 in LOW Q range
4 {CAL) to 0.001 (of 1/Q) in HIGH Q range

3-7. DC RESISTANCE MEASUREMENTS.

“3-8. POWER CONSIDERATIONS,

3-9, Power applied to the unknownresistor will vary

depending upon the unknown value, the RANGE switch
position, and the CRL control setting., Maximum
open clrecuit voltage across the UNKNOWN terminals
is 40 Vde¢.  Short-circuit current through the UN-
KNOWYN terminals ig 250 milliamperes maximum.
Voltace across the unknown resistor can be measured
with a high input impedance Voltmeter such as the HP
410C, 4124, or 4134 {see Paragraph 3-15). Current
through the unknown resistor can be measured with a
clip-on milliammeter such as the HP 428R (see Para-~
graph 3-15).

3-10. MEASUREMENTS,

3-11. Resistance values between 100 ochms and 10
kilohms can be measured gquickly with 1'% accuracy by
using only {ront-panel controls, For measurements
of values between 10 milliolims and 100 ohms or be-
tween 10 kilohms and 10 megohms, an external null
meter such as the HP 413A is desirable for better
sensitivity during the measurements. Thesetwotypes
of measurements are outlined as separate procedures
in the iollowing paragraphs.

3-12. 100 OHM to 10 K OHM MEASUREMENTS.

a. Perform the turn-onprocedure outlined in Para-
graph 3-3.

b, Set FUNCTION switch to R position.

¢. Connect the resistor to be measured to the UN-
KNOWNXN terminals.

d. Set RANGE switchior meter indication near cen-
ter and increase meter sensitivity by rotating SENSI-
TIVITY control elockwise. If meter indication is right
of center, turn CRL coniroi ccw. If left, turn CRL
conirol cw. Adjust CRL control for meter center indi-
cationwhile increasing SENSITIVITY control to maxi-
mum sensitivity (full cw),

3-1
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18, 1 2 34 118

FRONT PANEL i, DG Dizl: indicates Dissipation Factor {D} or Quality
. factor shani ot - , :

1. LINE Switeh: applies ae line voltage to instrument. ig;t; i?; I\f]g{;agcgfégfzzaﬁi?i;?g;;?tfg; tngr:)i,

2. SENSITIVITY: controls meter sensitivity: ow for max. LOWR & 0% to 20; HIGH € 8 to 16040,

3. RANGE switch: selects measurement range. Mech-
anically controls equivalent circuit and units displayed REAR PANEL
in window bzlow meter and also peinter for D@ dial,

1. AC LINE Cennector: connects to {lat plug on power

4, FUNCTION switch: selects type of measurement, cable,

Mechanically confrols units value displayed in window - , . . i

helow meter, Changes decimal point placement in nu- 2. L };_ Voltage Switch: permits operation from either
: iy 115 Vace or 230 Vac.

merical dispiay.

B, Null Meter: indicates null at center scale., For R 3" LINE fuse: 0.1 ampere provides overload protection.
measurements, meter deflects either left or right. 4, OSCILLATOR INT-EXT switch: selects internal oscil-
For C or L measurements, meier deflects right only lator or external oscillator and contrels error signal
until nulled, amplifier frequency response. For INT setting, error

5. UNKNOWN terminals: connect component to be meas- signal amp}ifier is tuned to  LkHz;for EXT, amplifier
ured betweenthese twobinding posts. Cennectdirectly response s flat between 20 Hz and 206 kHz,
or use very shortleads. See "WARNING™in paragraph 5. External Oscillator Terminals: connect external og-
3-23d. cillator to these terminals.

1. CRI‘”. control: adjusts bridge blaéaz?ce for meter null 6. DETECTOR Output Terminals: error signal amplifier
during measurements. Mechamcalay connected o nu- output supplied to external tuned amplifier or oscillo-
merical counter which indicates R, L., or C measured scope.
value. Direction lights just above control indicate ro-
tation direction for null on meter {for Cp AUTO or Ls 1. DQ RESISTOR Cs Lp Terminals: connect variable re-
AUTO functions only}. sistor for special low frequency D (Cs function} or Q@

: : . . (Lp function) measurements. Terminals normally con-

§. Ijefxmal P?lnt nghts;_ on§ of threjeA 11ght§ (s?efected by nected together with shorting strap.

FUNCTION and RANGE switch positions) indicates cor-
rect decimal point. Light on indicates ac line voltage 8. DG RESISTOR Cp Ls/ BIAS CAPACITOR Terminals:
is applied to the instrument. Connect variable resistor for special low frequency D

9. Numerical Counter: displays value of R, L, or C, {?p function) or Q (Ls ?unctm{z) measuren?ems. ;.Por-
Mechanically dri by CRL control, Ranze is from Cor I:,measurements with de bias, connect .a oapaut.or.
! ¢ . ¥ ariven by comro b o Terminals normally connected together with shorting
00606 to 1030.

strap.

10. DG Controt: outer black knob romLe§ DE dialv for or 9. BIAS BATTERY Terminals: connect battery (6 Vde
Q measurem.ems. Red cent?r kno,i? =a ve1rn1@r; d(‘}es max) for C or L measurements with de bias., Termi-
not rotate dial. lf)@ seale is calibrated with vernier nals normalty shorted together with shorting strap.
full counterclockwise.

Figure 3-1. Front and Rear Panel Controls, Indicators and Connectors
3-2 02337-4
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¢. Read measured resistance value on CRL counter.
(Observe decimal point location and units displayed
in window below meter. )

Note

For maximum resclution, final CRL coun-
ter display should be greater than 6100,

3-13., MILLIOHMS AND MEGOHMS MEASUREMENTS.
For measurements between 10 milliohms and 100 ohms
or between 10 kilohms and 10 megohms, a sensitive
de null voltmeter such as the HP 4134 should be used.
Refer to Paragraph 3-15 for voltage and current medas-
urements for the unknown R. Connect the null volt-
meter and make resistance measurements as follows:

a, Remove the shorting straponthe veltmeter rear
panel ground terminals to avoid ground loops.

b. Perform the turn-on procedure ouilined in Para-
graph 3-3.

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

d. Set FUNCTION switch to R.

¢. Connect the resistor to be measured fo the UN-
KNOWN terminals.

{. Set RANGE switch for meter indication near the
center and increase meter sensilivity by rotating
SENSITIVITY control clockwise. If meter indication
ig right of center, turn CRL control ccw. H left, turn
CRL control ew. Adjust CRL control for meter cen-
ter indication while increasing SENSITIVITY control
to maximum sensitivity (full cw).

g. Read measured resistance value on CRL coun-
ter. (Observe 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 binding posts,
and the binding posts should be screwed
tightly to reduce contact resistance. Short
heavy leads can be used. Lead resistance
should be measured with thefree ends con-
nected together. Subtract the lead resis-
tance from the bridge reading.

3-14, The fastest procedure for R measurements is
as follows:

a., Set FUNCTION switch to R position.
b, Connect the resistor to the UNKNOWN terminals,
¢. Turn CRL control cw to 1630,

d, Increase SENSITIVITY for defiection {(right or
left) on the nuil meter,

02337-1

Scetion 11X
Paragraphs 3-13 to 3-20

e, Rotate the RANGE switch until the meter peinter
passes the null., I meter deflection is right, perform
step [, I meter defleetion is left, turn RANGE switch
one step cw. Adjust SENSITIVITY control [or right
deflection.

. Turn CRL control cew to obtain a null on the
meter; set SENSITIVITY control {ull cw, adjust for
the null with CRL control.

¢. Read the final resistance on CRL counter along

with the units display.

3-15. VOLTAGE AND CURRENT FOR UNKNOWN R,
When voltage and current values for the unknown are
to be measured, a dc voltmeter such as the HP 413A
should be uged with a current meler such as the HP
428E clip-on milliammeter. Make voliage and cur-
rent meagurements as follows:

a. Make the resistance measurements as outlined
inParagraph 3-12 or 3-13 and leave the Model 4280A
set up for the null.

b. Remove the shorting strap on the voltmeter rear.
panel ground terminals to aveid ground loops,

c. Connect the volimeter input ground or low ter-
minal toc the rear-panel detector ground terminal on
the Universal Bridge. Connect the UNKNOWN high
terminal to the other voltmeter inpui terminal.

d. Read voltage across the unknown R on the voit-
meter.

e. For current through the unknown R, clip the
milliammmeter probe to one of the unknown leads and
read unknown current.

3-16. CAPACITANCE MEASUREMENTS.
3-1%. INTRODUCTION.

3-18. Capacitance measurements are normally made
at a frequency of 1 kHz from the internal cscillator.
For C measurements at frequencies between 20 Hz
and 20 kHz, an external oscillator can be connected,
as outlined in Paragraph3-42, Special Measurements.
Direction lights indicate the correct rotation direc-
tion for Cp AUTO measurements. The measured C
value is displayed on the CRL counter with correct
decimal point location, units and eguivalent circuit
also displayed. Dissipation factor (D) can be meas-
ured after the bridge is balanced for the capacitance
measurement. The measured D value is displayed on
{he DQ dial,

3-19. RESIDUAL CAPACITANCE,

3-20. The resgidual capacitance of the UNKNOWN
terminalg can be measured with nothing connected to
these terminals. Its value is typically 2 pf or less.
When small capacitance measurements are made, this
residual capacitance should be subiracted irom the
measured value, If external leads are used toconnect
the unknown, the residual capacitance measurement
should include the lead capacitance. Errorscaused by
residual andlead capacitances arelisted in'Table 3-1.

3-3
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Table 3-1. Correction Terms for Residual Lead Errors
{Add to Measured Value as Indicated)
Measured Series Resistance Series Inductance Paralle] Capacitance
Quantity R L C
o a 0
C No error 4717 C? -C_(1-D%)
5 0 X 0 X
Dof Cs -27{R_C -42%7L_C. D +D_(1+ D¢ /C
0 X 0 x"7x pis x" 7o Tx
. . . 2 = 2.2 ) 2 _ 2 _
Cp .4n1RGCX Dx dp°f LO Cx (1 DX) C0
D of Cp 27 fR C_{1+D)) -47%?L C_D_{1+ D)) +D. C/C
o 7x X 0 XX X x o 7x
R —RO No error No error
Ls No error -L -47%%C L Q1 ~—~12—)
o o X Qr
2 R Lo 1 1
v M) X 2 e
Q of Ls Qx PR Lx Qx +4n iCO Lx (Qx+ QX)
Ro T
L . - L {1~ i 4.1 2
P mi QX o ( Q; ) 4n fCO Lx
Ro 2 L(} 1 2,72
Qof Lp tgmrrs (1 Q) T I {Qxfﬁ-) A C L Q
X X X
where 1 is frequency
Cy is unknown capacitance
Dy is unknown D
Ly is unknown inductance
@y is unknown Q

3-21. Cs AND Cp MEASUREMENT DIFFERENCES,

3-22, The measured valueof capacitance dependson
whether a seriesor paraliel equivalent circuit is used
for the measurement. The relationship between a
series capacitance (Cs) circuit and a parallel capaci-
tance (Cp} circuit is as follows: Cs = {1+ D?) Cp,
-where D is the measured D value. The difference
between Cs and Cp is large when D is greater than
0.1 but Cs is within 1% of Cp if D is 0. I or less.

3-23. MEASUREMENT PROCEDURE,

a. Perform theturn-on procedure outlined inPara-
graph 3-3.
b. Check toinsurethat the 3 DG RESISTOR and BIAS

terminal pairs onthe rear panel are shorted withtheir
respective shorting straps.

¢. Rotate the SENSITIVITY control full cew.

d. Set TUNCTION switch to Cp AUTO position.
"WARNING"” - Discharge capacitor to be t{ested
before connecting to UNKNOWN terminals.

e, Connect the capacitor to be measured to the UN-
KNOWN ferminals, "WARNING' -Discharge capacitor
to be tested before connecting to UNKENOWN terminals.

3-4

f. If the right direction indicator is lit, rotate CRL
control clockwise. I the left direction indicator is
1it, rotate CRL control counterclockwise. Rotate
SENSITIVITY control clockwise {o give near full scale
meter deflection.

g. I the CRIL control is fully ew and the right di-
rection indicator remains lif, turn RANGE switchcew
until left direction indicator lights., Adjust CRL con-
trol for meter null and rotate SENSITIVITY control
cw as null is approached.

h. When nuil {bridge balance) is achieved beiow
0100 on the CRL indicator, set RANGE switch to the
next position cw and rotate CRL control for null indi-
cation, {This is possible for all measurements above
100 pf. } Capacitance is indicated on the CRL counter.

i. To measure D for the unknown capacitor, set
FUNCTION switch to Cp EIGH D position.

j. Adiust DQcontrol for minimum meter indication.
{The CRL control can be adjusted slightly for best
null. }

k. When a nuil indication is impossible in the Cp
HIGH D position, set FUNCTION switch toCs LOW D,

02337-4
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Adjust DQ contro! {for minimum meter indication. The
D oof the unknown capacitor is read from the D scale
indicated by the red pointer in the DQ window,

3-24. The fastest procedure for C measurements is
as follows:

a, Set FUNCTION switeh to Cp AUTO position.
b, Connect capacitor to unknown terminals,
¢. Turn the CRL control ew to 1030,

d. Rotate RANGE switch until a crossover point of
the indicator lights is obtained. (Left indicator lights
instead of right one and vice versa.) I you cannct
obtain a crossover, see step e note,

e. If left indicator lights, adjust SENSITIVITY con-
trol for a right deflection of the null meter pointer.
K the right indicator lights, turn RANGE switch one
step cew and adjust SENSITIVITY control for a right
deflection of the null meter pointer. Note: if the
right indicator stays lit regardless of the RANGE
switch pesition, the unknown value of the capacitor
must be beyond the highest range of the bridge{ >
1000 uf), ¥ the left indicator stays lit regardless of
the RANGE switch position, the unknown value of the
capacitor must be below 1000 pF.

f. Rotate the CRL control ccw until a crossover of
the indicator lights is obtained,

g, Set SENSITIVITY full cw and adjust for nuilwith
CRL control,

h. Read final capacitor value on the CRL: counter
and units display.

3-25. VOLTAGE ACROSS UNKNOWN C,

3-26. When voltage across the unknown € is to be
measured, a vacuum tube volimeter such as an HP
400D, 400H, or 400L should be used. The procedure
is as follows:

a. Make the capacifance measurement as outlined
in Paragraph 3-23, and leave the instrument set up at
nuall,

b, Isoiate the Voltmeter from power line ground by
using a two-prong power cord adapter and leaving the
adapter pigtail lead disconnected from ground.

¢. Connect the Volimeter input ground terminal {o
the 4260A rear panel detector ground terminal.

d. Connect the other voltmeter input terminal tothe
4260A UNEKNOWN terminal (not the LOW terminal).

Read the voltage acrossthe unknown C onthe voltmeter.

3-27. INFLUENCE OF D IN Cp AUTO
MEASUREMENT,

3-28. The accuracy that is specified for Cp AUTO
measurement is obtained when D is less thanl. When
D is greater than 1, accuracy of Cp AUTO measure-

02337-1
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ment is reduced due to the reactance of the variable
resistance circuil of the AUTO mull. Typical data is
shown in Figure 3-2,

¢ L ERROR (%}

o 050 46 20 S0 o 20 30 0 a0 50
Q 20 10 30 20 15 08 02 ol 05 oz

Figure 3-2, Capacitance and Inductance
Errors in AUTO vs D & Q

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

3-31. Inductance measurements are normally made
at frequency of 1 kHz fromthe internal oscillator. For
L measurements at frequencies between 20Hz and 20
kHz, an external osciilaior can be connected, as out-
lined in Paragraph 3-42, Special Measurements., Di-
rection iights indicate the correct rotation direction
for L.s AUTO measurements. The measured L value
is displayed on the CRL counter with correct decimal
point location, units, and eguivalent circuit also dis-
played. Quality factor (Q) can be measured after the
bridge is balanced for the inductance measurement.
The measured Q value is displayed on the DQ dial.

3-32. RESIDUAL INDUCTANCE,

3-33. Residual inductance of the UNKNOWN terminals
can be measured with heavy short wire connected to
these terminals., Its value is typically ¥ ¢ h or less.
When small inductance measurements are made, this
residual inductance should be subtracted from the
measured value. Ifexternal leads are used to connect
the unknown, the residual inductance measurement
should include the lead inductance. Errors caused by
residual and lead inductances are listed in Table 3-1.

3-34. Ls AND Lp MEASUREMENT DIFFERENCES,

3-35. The measured value of inductance depends on
whether a series or parallel equivalent circuif is used
for the measurement. The relationship between a
series inductance {Lg) circuit and aparallel inductance
(Lp) cireuit is as {ollows:
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1
I
&%
where @ is the measured @ value. The difference be-
tween Ls and Lp is large when @ is smaller than 10,
but Ls is within 1% of Lp il € is 10 or greater.

Ls - - Lp,

3-36. MEASUREMENT PROCEDURE.

a. Perform the furn-on procedure outlined inPara-
graph 3-3.

b. Check to insure that the 3 DQ RESISTOR and
BIAS terminal pairs on the rear panel are shorted with
their respective shorting straps.

¢. Rotate the SENSITIVITY contrel full cew.
d. Set FUNCTION switeh to L.s AUTO position,

e. Connect the inductor to be measured {0 the UN-
KNOWN terminals,

f. If the right direction indicator is lit, rotate CRL
control clockwise. If the left direction indicator is
1it, rotate CRL. control counterclockwise. Rotate
SENSITIVITY controel clockwise to give near full scale
meter deflection.

g. If the CRL control is fully cw and the right di-
rection indicator remains 1it, turn RANGE switch cw
until left direction indicator lights. Adjust CRL con-
trol for meter null and rotate SENSITIVITY control
cw as null is approached.

h. When null (bridge balance) is achieved below
0100 on the CRL counter, set RANGE switch to next
position cew and rotate CRL control for nuil indica~
tion. {This is possible for all measurements above
100 1 H.) Inductance value is indicated on the CRL
counter,

i. To measure Q for the wnknown inductor, set the
FUNCTION switch to Lis LOW Q position.

j. Adjust DQ contro! for minimum meter indica-
tion. (The CRL contro! can be adjusted stightly for
‘best null, )

k. When a null indication is impossible in the Lis
LOW Q position, set FUNCTION switch to Lp HIGH Q.
Adiust DQ control for minimum meter. indication.
The @ 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:

a4, Set FUNCTION switch to Ls AUTO position,

b, Connect inductor to unknown terminals,

c¢. Turn CRL control ew to 1030,

d. Rotate RAI\{GE switch until a crossover point of
the indicator lights is obtained. (Leit indicator lights

instead of right cne and vice versa.) H you cannot
obtain a crossover, see step e note.

3-6
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e, I the left indicator lHghts, adjust SENSITIVITY
control for right deflection of the null meter pointer.
If the right indicator lights, turn RANGE switch one
step ow and adjust SENEITIVITY control for right de-
flection of the null meter wointer. Note: if the right
indicator stays lit regardiess ol the RANGE position,
the unknown value of the inductor must be beyond the
highest range of the bridge {> 1000 H). ¥ the left in-
dicator stays lit regardiess of the RANGE position,
the unknown value of the inductor must be below 1000
microhenries.

f. Rotate CRL control cow until a crossover of the
indicator lights is obtained.

g. Set SENSITIVITY {ull cw and adjust for nuli with
the CRL control.

h. Read {inal inductor vaive onthe CRL counter and
units display,

3-38. VOLTAGE ACROSS UNKNOWN L.

3-3%. When voltage across the unknown L is to be
measured, a vacuum fube voltmeter such as an HP
400D, 400H, or 400L should be used along with a
capacitive voltage divider (HP 110414). The proce-
dure is as follows:

a. Make the inductance measurement as outiined
in Paragraph 3-~36, and leave the instrument set up at
nuil,

b. Isolate the Voltmeter{rom power line ground by
using a two~-prong power cord adapter and leaving the
adapter pigtail lead disconnected from ground,

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

d. Connect the Volimeter divider probe to the UN-
KNOWN terminal {not the LOW terminal). Read the
voltage across the unknown L on the Voltmeter.

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

3-41. The accuracy specified for Ls AUTO measure-
meni is obtained when @ is more than 1. When Q is
smaller than 1, accuracy of the Lis AUTO measure-
ment is reduced due to the reactance of the variable
resistance circuit of the AUTO NULL. Typical data
is shown in Figure 3-2,

3-42. SPECIAL MEASUREMENTS.
3-43. 20 Hz TO 20 kHz MEASUREMENTS,

3-44, Since the 42604 internaloscillator frequency is
fixed at 1 kHz, an exiernal generator must be con-
nected for measurements at frequencies between 20
Hz and 20 kHz. For such measurements, an audio
oscillator with 600 ohms oufput impedance (Hp 2084,
204B, or 200CD) and a voltmeter (HP 403B or 400D,
400H, 400L) are recommended.

3-45, I the presenceof a non-linear unknown causes
appreciable distortion in the 4260A detector, the best
nuil indication may not give the correct value for the
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measured unknown. Also, if electromagnetic or static
induction from the ac line or other source affects the
unknown, a satisfactory null indication will be difficult,
In these cases,a tuned null detector or selective amp-
lifier with 90 dB gain and input impedance above 10K
ohms is recommended.

Note
The electronic autonull circuit and direction
indicator lights do not operate for measure-
ments with an external oscillator.
3-46, OPERATION WITH EXTERNAL GENERATOR.
CAUTION

DO NOT APPLY MORE THAN 2VOLTS RMS
AT THE £X7T. OSCILLATOR TERMINALS.

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

a. Check to insure that the DQ RESISTOR Cs Lp
and Cp Lis terminals and BIAS terminals onthe instru-
ment rear panel are ghorted by their shorting straps.

b. Set external oscillator output voltage to mini-
murn and connect to EXT, OSCILLATOR terminals
{gee Figure 3-3).

¢. For the most accurate and sensitive measure-
ments, & tuned null detector such as the HP 302A is
recommended, However, an oscilloscope with 100
microvolt/cm such as the HP 1404 with 1400A plug-
in can be used. Connect the 4260A UNKNOWN LOW
terminal tothe nuil defector highinput terminal., Con-
nect the detector low or ground terminal tothe 4260A

Section I11
Paragraphs 3-40 to 3-47

Note

Bridge null can be obtained using a tuned
null detector with less than 90 dB gain con-
nected to the DETECTOR terminals. (The
DETECTOR terminals are connected to the
output of the internal pre-amplifier.} For
most accurate and sensitive measurements,
the method shown in Figure3-3is
recommended.

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

e, Set the FUNCTION switch to Cs LOW Dor Cp
HIGH D for capacitance measurements, or to Ls LOW
@ or Lp HIGH Q for inductance measurements.

f. Comnect the unknown component £othe UNKNOWN
terminals.

g, Adjust the SENSITIVITY control for near full
scale deflection and set RANGE switch for minimum
on meter,

h. Adjust CRL and D@ controlsfcr minimum meter
indication, SENSITIVITY control can be adjusted cw
as bridge balance is approached.

i. Read capacitance or inductance of the unknown
on the CRL counter. Correct decimal point, units,
and equivalent circuit are also displayed. TheD or @
of the unknown is computed as follows:

For LOW D (D of series C): D; = ?i'{(;{)
z

where D¢ Is

the D value at applied freguency f {(kHz), D, is the D
reading on the D scale.

rear-panel detector ground terminal, For RIGH D (D of parallel C): D¢ = Dy ( L.%ﬂ%} .
HP200CD ouT HP 4260A
OSCILLATOR EXT 08¢ REAR PANEL
e

HP 4260A

GRO
DET

N

IN HP302A

FRONT PANEL . _*

# DO NOT GROUND CABINET

TUNED NULL
DETECTOR

Figure 3-3, Operation with External Generator
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For LOW Q (Q of series L) Qp = Ql‘ 7 ';}i;

where Qg is the Q value ab applied Ireguency f {kHz)

and Qyp is the Q reading on the @ scale.

. . . 1 kHz

For HIGH @ (Q of parallel L): Q = Q, =

3-48, INFLUENCE OF RESIDUAL AND LEAD
IMPEDANCES.

3-49, At frequencies above I kHz, errors resulting
from residual bridge impedances and lead iimpedances
become significant. Table 3-1 lists the correction
terms for these errors.

3-50. D AND Q MEASUREMENTS,

3-51. GENERAL., Measured D or @ values are a
funetion of the {requency applied during measurement.
Figure 3-4 illustrates the possible values of D or Q
for mintmum error at various frequencies, Dor Q
values which fall in the overlap area of Ficure 3-4
can be measured with the FUNCTION switch set {or
any D or @ measurement except AUTO, However,
below 650 Hz there is a group of I} or @ values {shaded
area of Figure 3-4} which can be measured by adding
an external DQ resistor. This DQ resistor addition
is outlined in the following paragraph.

3-52, EXTENDING THE D AND @ RANGES. Anex-
ternal resistor added at the instrument rear-panel DQ
RESISTOR terminals will extend the D and @ ranges.
To avoid error, Cp HIGH D and Ls LOW @ should not
be extended below a value of 0.1 at the freguency of

measurement. The DQ resistor should be added as
follows:

Q10 100 -

Jo0 O

200 50F

B0C 20

LO LOE+

00 QIO

I5G Lok

000 0o

Q LN T TR B ] |

20 850 200 BOO 2 5 20 56
10Hz 100Hz teHz HOkHz 100kHzZ
FREQUENCY —
*EXTERNAL 04 RESISTOR REQUIRED

Figure 3-4, - DQ Range vs Freguency
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a. For Cs LOW D or Lp HIGH @ measurements,
remove the shorting strap from the reuar-panel DQ
RESISTOR Cs Lp terminals.

b, The external resistor should be selected as
follows:

1) maximum current: § milliamperes, resistance
range: 0 to 300K ohms.

2) use a metal film or carbon {ilm resistor.
Note

"he resistance of the external resistor used
can be measured with the 4260A after the D
or @ measurement is completed.

¢. Connect the external resistor tothe DQ resistor
terminals from which the shorting strap was removed
in step a.

d. With the external D@ resistor and oscillator con-
nected, balance the bridge with the RANGE swilch,
CRL, and D@ controls. Read the vaiue of the
upknown from the CRL counter and decimal point,
units, and eguivalent circuit as displayed.

3-53. The D or @ cr the unknown is given asfollows:
for LOW D (D of Cs), {1.256R + Dy} { where Dy is
the D value at applied if; requency { (kHz); Dy is the D
reading on the D scale; and R is the exiernal resistor
value in K ohms. For HIGH D (D of Cp),

1

D L 1
£ 28R+ «D-—r)f

For LOW Q (Q of Ls), Q; = (1. 256 R + Q) f; where
Qf is the Q value at applied frequency { (kHz); Qr i3
the @ reading on the Q scale; and R is the external
resistor value in K chms, For HIGH Q (Q of Lp),

1
Q = (1.256R +

i
gt

3-54. C MEASUREMENTS WITH DC BIAS.

3-55, GENERAL. A dcbiasvoltage (6 vdc maximum)
can be applied to capacitors such as electrolytictypes
during the C measurement. Figure 35 schematically
illustrates the de bias application. Operating proce-
dure for de-biased measurements is described below
and pictorially shown in Figure 3-5. The following
equipment will be required:

‘1. 6 Vdc battery or dry cell.

2. electroiyﬁc capacitor (aluminum or tantalum) des-
ignated Cy) 6 Vdew, more than 100 ¢ F at 1 kHz
or more glan {100 kHz/f) ~F.

3. dc volimeter, VI'VM not required.

4. electrolytic capacitor (aluminum or tantalum) des-
ignated (C1,) 6 Vdew, more than (20D% )} uF for
less than 1% error measurements Dy is the D
value of the unknown.

02337-2



https://www.manualsplus.com/

7
o

Model 4260A

With the FUNCTION switch set to Cp HIGH D, the ca-
pacitance of Cy required depends upon the unknown D
anddesiredaccuracy. The error introduced by Cy is;

C
measured C= C,_ (1 - _1._2_ D% ) and
X C X
Ct
y N - oy 2
measured D = D (1+ CL D )

where Ct =0.2 uF and C or Dyis the correct Cor D
value of the unknown.

3-36. PROCEDURE.

a. Connect the measurement setup as shown in Fig-
ure 3-5.  All instrument cabinets except 4260A must
be isolated from power line ground.

b, Connect the upknown C to the UNRKNOWN termi-
nals.

CAUTION

The LOW UNKNOWN terminal is at de posi-
tive potential, DO NOT APPLY A DC BIAS
VOLTAGE GREATER THAN 6 VDC OR A
DC BIAS CURRENT GREATER THAN 10
MILLIAMPERES.

¢. Set FUNCTION switch to Cp AUTO position for
measurements withthe internal 1 kHz generator. Ad-
just RANGE switch and CRL: control for bridge bal-
ance {meter null}), Read the measured € value on the
CRIL counter,

3-57. L MEASUREMENTSE WITH DC BIAS.

3-58. GENERAL. A dcbias voltage (6 Vde maximum)
can be applied to an unknown inductor during the L

Soection T
Paragraphs 3-06 to 3-59

measurement,  Figure 3-6 schematically illustrates
the de bias application, Operating procedure for de-
blased measurements is described below and pic-
torially shown in Fizure 3-6. The {ollowing cquipment
will be reguired:

1. 6 Vdc battery or dry cell,

2. electrolytic capacitor (domo}mted C aluminum
or tantaluim, 6 Vdew, more than IOg #F at 1 kHz
or more than (100 kHz/fy »F.

3. de milllammeter, VITVM not recommended, or
clip-on milliammeter HP 4288,

4. electrolytic capacitor (designated Cr), aluminum
or tantalum, 6 vdew, more than (20/@; y uF for
less than 17 error measurements. Q, is the Q@
of the unkpown L.

With the FUNCTION switch set to Lp HIGH @, the ca-
pacitance of €y depends upon the unknown @ and de-
sired accuracy. The error introduced by CI is:

ct
easured L= L (1 - ———5—
measur o T Qs 3
Ct
measured Q = Qx(l MCL-(MQ;)’ where LX or Qx is

the correct L or @ value of the unknown,

3-59. PROCEDURE.

a. Connect the measurement setup as shown in Fig-
ure 3-6.  Ground only the 4260A cabinet o power
line ground.

DETECTOR

g R

Tt
Nb{ Ad ot
o AL

NOTE: (REAR PANELL
JE& BIAS BAYTERY
JT BiAS CAPACITOR Cpls
JB DQ RESISTOR {sbp

A BIAS | 6V MAX

1"
- 1Sy

_®__W

DETECTOR

Gt

|
o] Rd -{M I
Lﬂ—_ﬁ“ﬂ}

NOTE: {REAR PANEL)
J6 BIAS BATTERY
47 BIAS CAPACITOR Cpls
J8 DG RESISTOR Csbp

Figure 3-5. Dc Biased Capacitance

Measgurement
02337-2

Figure 3-6. Dc Biased Inductance
Measurement
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b, Connect the unknown L olo the UNKNOWN
terminais,

CAUTION
DO NOT APPLY A DC BIAS VOLTAGE
GREATER THANG VDC OR A DC BIAS
CURRENT GREATER THAN 10 MA.

¢, Set FUNCTION switeh 1o Ls AUTO position for
measurementg with the internal 1 xHz generator, Ad-
just RANGE switch and CRL control for bridge bal-
ance (meter null}, Read the measured L value on the
CRL ecunter.

3-60. RESISTANCE MEASUREMENT AT 1 kHZ.

3-81. To make AC resistance measurement at @ kHz
referto Figure 3-1. and perform the following steps:

Model 4260A

a. Remove shorting strap across DQ RESISTOR
{(Celp) terminals on rear panel,

b. Connect accurate 500 ohm metal film resistor
{=1% or less) between right Cshp terminal and Cpls
terminal immediately below. DO NOT REMOVE

STRAP ON CpLs TERMINAL.

¢, Set D@ knobs [ull counter clockwise,
¢, Set FUNCTION gwitch to Lp HIGH Q,

e, Make measurement uging RANGE switch and
CRL dial.

{., Multiply inductance reading in Henries by 10, 00C

to convert to chms. For example, 1 millirenry is
10 ohms,

022372
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Section TV
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SECTION IV
THECRY OF OPERATION

4.1. INTRODUCTION.

4-2. This section inc!

uwdes circuit operation details
{for the Universal Bridge. A general description of
operation is glven first, with details of the various
circuits following, Each assembly in the instrument
is discussed in the order of its assembly designation
(A100, AZ200, etc.) as iizted in Table 4-1.

Table 4-1. Aszcembly Designations

A100 Range and Function Switch 04260-7055
AZ00 Power Supply and 1 kHz

Osgcillator 04260-7022
A300 Reference Voliage 04260-7023
A400 Detector 042607724

ABOD Decimal Point and Direction

indicator 04260-7026

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

4.5, For capacitance and inductance measurements
with the FUNCTION switch set to Cp AUTO or Ls
AUTO, 2 1 kHz signal drives the bridgeand balance
is achieved by selecting the proper range and adjust-
ing only the CRL control. This is possible because
a voltage-controlled resistor is substituted for one
resistor in the bridge circuit. Thus, simultanecus
adjustment of more than one control is eliminated,

4-8, BLOCK DIAGRAM.

4-7, Figure 8-2 illustrates the bridge and auto null
circuits. The auto null circuits are used when the
FUNCTION switch is set to Cp AUTO or Ls AUTO
positien,  As seen in Figure 8-2Z, the phase detector
receives two signals: 1) an error voltage from the
detector amplifier which is proportional to bridge
unbalance, and 2) a reference voltage derived from
the 1 kHz signal source. The phase detector cutput
voltage is therefore proportional tobridge unbalance.
Thig proportional voltage is applied through a dec am-
plifier tothe voltage-conirolled resistor circuil. This
conirolled value is the resistance of the one arm of
the bridee. As the CRL control is rotated to achieve
bridge balance, the voltage-controlled resistor value
electronically fellowe the CRL control. Thus, when
bridge balance is achieved, no error veltage is pres-
ent and the null meter indicates zero.

4-8. In generating the reference signal input to the
phase detector, two voltages are applied to the ref-
erence phase comparator. The comparator voitage
cutput has a phase relationship, 6 , with respect to
the driving signal. The phase multiplier translates
this relationship to 26, since 28 is the most effec-

02337-2

tive angle for maximum sensitivity in the circuit.
This 28 information is applied to the reference volt-
age venerator and a 1 kHz square wave results which
is di'spiaced in phase by 2§ from the driving voltage.
The generated 26 reference signal is then applied o
the phase detector for comparison with the bridge
error voltage.

4-9, BASIC BRIDGE FOR RESISTANCE
MEASUREMENTE,

410, Figure 4-1A shows the basic bridge circuit
used to measure resistance, A four-arm bridee cir-
cuit is formed by resistors Ra, Rx, Rs, and Rb. Rx
is the fixed unknown R to be measured; Ra is deter-
mined by the value of Rx; Rs is a f{ixed value; and Rb
is variableto adjust for bridge balance. In actual use,
the Aodel 4260A bridge circuit is adjusted for a null
indication on the meter with the CRL control and the
unknown resistance is read directly from the display
with correct units and decimal point placement.

4-11. BASIC CIRCUITS FOR CAPACITANCE
MBEASUREMENTS.

4-12. Figure 4-1B illustrates the basic bridge cir-
cuit for parallel capacitance {Cp HIGH D) measure-
mentsat 1kHz, Figured.1C illustrates abasicbridge
circuit for series capacitance {Cg LOW D) measure-
ments. For parallel capacitance measurements with
the FUNCTION control set to Cp AUTO, the basic
bridge circuit is shown in Figure 4-1D.

4-13. BASIC CIRCUITS FOR INDUCTANCE
MEASUREMENTS.

4-14, Figure 4-1FE iliustrates the basic bridge circuit
for series inductance {(LOW Q) measurements at 1 kHz.
Figure 4-1F illustrates the basic bridge circuit for
parallel inductance (HIGH Q} measurements at 1 kHz.
Tor series inductance measurements with the FUNC-
TION switch set to Ls AUTO, the basic bridge circuit
is shown in Figure 4-1G.

4-15, RANGE AND FUNCTION SWITCH A100.,
{Schematic Diagram, Figure 8-3 )

4-16, Agsembly A100 consists of RANGE switch 8101,
FUNCTION switch 5102, and a printed circuit board
for lead and component connections. The RANGE and
FUNCTION switches route signals in the instrument
for proper operation, RANGE switch 5101 selects the
resistor which forms one arm of the bridge circuit
for balancing during a measurement. The selected
resistor correctly attenuates the appiied signal, Ca-
pacitors €101 through C105 provide freguency comp-
ensation for certain ranges when ac voltages are
applied during L or € measurements.


https://www.manualsplus.com/

Section IV
Figure 4-1

Model 4260A

D¢ Resistance R

Rx = RaRbLRs

A de voltuge Trom battery BT is applied between
bridee points O and P, Variable registors Ra and Rb
are adjusted for a zevo or null reading on the indica-
tor. With a null condition, voltage drops across bridge
arms XP oand YP are equal and the bridge is said to
be balanced. Thus, the value of unknown Rx can be
determined from the basic relationship: Rx _ Rb, or

Series Capacitance Cs
(LOW D: 0.001~0.12at 1 kHz}

Cx = Ct Rb Ra
Dx = 2-ICxRx = 2-fCtRe

{ = fregquency

Rx - Rulth Rs. Ra ~ Rs
B Parallel Capacitance Cp This circuil is similar to the basic R eircuit, but note
(HIGH [ 0.05 to 50 at 1 kBz}| that capacitor Ct is inserted in parallel with Re (D@
o s e, control). Rx, in parallel with unknown capacitor Cx,
Cx = Ct &b Ra . represents the inherent resistance of any capacitor.
Dy = )\ 1 A 1kHz signal replacesthede voltage used inR meas-
C 27 CxRx= 21 CtRe urements. The relationships forthis equivalent bridge
) - circuit are given in B,
{ = {reguency
C y

In this mode, Ct is in series with Re (DQ contro!) and
logs resistance Rx is in series with unknown capaci-
ftor Cx.

Parallel Capacitance
Cp AUTC

Cx = CtRb Ra

This circuit is similar to the circuit of B exceptthat
Re is replaced by Rd. Rd represents a voltage-adjust-
able resistor which electronically adjusts this bridge
arm resistance and eliminates the need for simultan-
eous bridge adjustment with more than one control.
Thus, with the Model 42604, the capacitance measure-
ment can be made quickly with only the CRL control.

Series Inductance Ls
{LOW @: 0.02 to 20at 1 kHz)

Lx=CtRaRb
Gx = 2»{Lx, Rx = 2»fCt Rc

{  =frequency

Unknown inductance Lx has a series resistor Bx which
represents the resistance of the coilwindings and loss
of inductor.

F ,
,, Hu
Ra X
o
AT -~ W
L
Re
2t 3

Paratlel Inductance Ly
{HIGH Q: 8~ 1000at 1kHz)

ILx=CtRaRb

Qx = Rx 1
2riLx = Z7[CtRc

f = {requency

This circuit is similar tothe series inductance equiv-
alent circuit, except that loss resistance Rx is in
parallel with Lx and Ct is in series with Rc (DQ
control},

Series Inductance Ls AUTO
Lx = CtRaRb

This circuit is similar to E except that Re isreplaced
by Rd. Rd represents a voltage-adjustable resistor
whichelectronically adjuststhisbridge arm resistance
and eliminates the need for simultaneous bridge ad-
justments with more than one control. Thus, with the
Model 42604, the inductance measurement can be
made quickly with only the CRL control.

4-2

Figure 4-1,

Basic Bridge Circuils

02337-2
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4-17. FUNCTION switch S1062 routes sionals to and
from various functional cireuits in the instrument.
When zet to R position, 40 Vde is routed through 5102
and RANGE switeh 8101 to the upknown R For L
measurements, the bridge arm connections to the DQ
and CRL controls are reversed [rom that for Cmeas-
grements.  This techmigue maintaing the same phase
relationship for the bridge error signal and the ref-
erence voltage for the AUTO null civeuit. The CRL
direction indicator lighis are alse enoriized for Cp
AUTO or Ls AUTO position of the FUNCTION switch.
R110 and R111 are {ixed bridge resistors selected by
FUNCTION switch S102.

4.-18. POWERSUPPLY AND 1 kHz
OSCILLATOR A200.

{Schematic Diagram, Figure 8-4 )

4-19. Assembly A200 includes four power supply sec-
tions which generate operating de veltages and also a
1 kHz osecillator eircuit. The +13 Vde and -12 Vdc
outputs are repulated and the +40 Vdc and +110 Vde
ouiputs are not.  FPhe oscillator circuit generates the
1 kHz siznal fordriving the instrument bridge circuit
during L or C measurements. :

4-20. POWER SUPPLY.

4-21. PRIMARY POWER., As showii in the schematic
of Figure 8-4 , either 115 Vac or 230 Vac is applied
through fuse F1 and LINE switch S1 to T1 primary.
Rear-panel 115/230 switch S2 connects T1 primaries
in paraliel for 115 Vac operation or in series for 230
Vac operation.

4-22.  +13 VDC SUPPLY. Theregulated ~13 Vde sup-
ply consists of full-wave rectifier CR201, CR202 whose
cutput is smoothed by C201, regulated by Q201, Q202,
(203, and further filtered by C203. Breakdown diode
CR203 provides a 12.7volt reference at Q203 emitter.
Qutput voltage variations are sensed at Q203 base,
amplified, and supplied to driver Q202 base, Q202
then controls regulator Q201 to oppose the output volt-
age change. Resistor R204 across Q201 collector-
emitter provides protection for Q291 when the +13Vde
output is overloaded.

4-23, -12 VDC SUPPLY. The regulated -12 Vde
supply consists of half-wave rectifier CR204 whose
output is smoothed by C204, reguiated by Q204, and
further filtered by C205. Breakdowndiode CR205 pro-
vides a 12.7 volt reference at Q204 base. When the
output voltage starts to change, this change is sensed
by regulator Q204 which changes its dynamic resis-
tance to oppose the voltage change.

4-24, +40 VDC SUPPLY. The unregulated +40 Vdc
supply consists of half-wave rectifier CR206 whoge
output is filtered by the RC combination of R207 and
C206. Series resistor R207 limits the output voltage
to the UNKNOWN terminals during R measurements.

4-25. +110 VDC SUPPLY. The unregulated +110Vde
supply c¢onsists of half-wave rectifier CR207 whose
output ig filtered by C207. This +110 Vdc is supplied
via pin P, FUNCTION switch 8102, and RANGE switch

S101 tothe decimal point and direction indicator necns.

02337-1
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4-26. 1 kHz OSCILLATOR.

4-27. Transistors Q205, Q206, andassociated compo-
nents form a 1 kHz oscillator circuit.  Emitter [ol-
lower Q207 provides the buffered 1 kHz output fo
transformer T2 to drive the bridoe cirouit for L oand
C measurements.  The oscillator is an RC {ype with
positive feedback from Q208 collector to Q205 base
to maintain oscillations. Operating {requency is pri-
marily determined by C20%, C210, R208, R209, and
R210. Variable resistor R219 permits frequency ad-
justment, R213 is the cutput level control. Plus 13
Vde is supplied {frem pinD via OSCILLATOR INT-EXT
switch 83 to pin U. Thus, the oscillator circuit is
energized only when 53 is set to INT, Capacitors
C208 and C214 filter 1 kHz {rom the +13 Vdc line.

4-28, REFERENCE VOLTAGE ASSEMBLY A300.
{Schematic Diagram, Figure 8-5 }

4-29, INTRODUCTION.

4-30. The circuits of assembly A300 receive the 1
kHz signal from bridge transformer T2 and generate
a negative output pulse. The duration of this pulse
is equal to twice the phase angle (8) between the bridge
driving signal from T2 and the 1 kHz signal across
one arm of the bridge circuif. This 26 pulse duration
thus represents a phase relationship in part of the
bridge circuit and is used to detect the error signal
component in phase with the reference voltage of the
phase detector. Detector ocutput drives the voliage~
controlled resistor automatically for bridge balance,
This automatic action occurs when the FUNCTION
gwitch is set to Cp AUTO or Ls AUTO. The 26 re~
lationship is used because it provides maximum mull
resolution and stability for the loop circuit.

4-3i. REFERENCE PHASE CIRCUITS.

4-32. The reference phase circuits reconstruct the
bridge driving signal from T2 and compose a 1 kHz
square wave which is in phase with this driving source.
This reference square wave is applied to the phase
comparator. The reference phase circuits include
high-impedance amplifier No. 1 (Q303, Q306), dif-
ferential amplifier (@303, Q304), and limiting amp-
lifier Q307,

4-33, The 1 kHz signal from T2(4) and switch assem-~
bly A100 is applied at A300(9). From pin @ the signal
is ac coupled through C307 fo Q306 base. Q306 and
Q305 amplify the signal current and apply it to dif-
ferential amplifier transistor Q304, Capacitor C305
is selected to provide positive feedback toQ306. This
compensates input capacitance of the amplifier and
stray capacitance of CRL resistor R3, The other in-
put to the differential amplifier is from Q301 emitter,
which is the other signal from the bridge circuif. Thus
the differentially summed output at Q303 collector is
a reconstructed sine wave in phase with the bridge
driving signal. From Q303 collector, the sine wave
is ac coupled through C309 to @307 base. Diodes
CR301, CR302 limit peaks, so the output from Q307
collector is a squared wave. This sguared wave is
ac coupled through C317 to the phase comparator
circudt,

4-3
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4-34, VARIABLLE PHASE CIRCUITS,

4-35. The variable phase circuits receive an aovolt-
age from one arm of the bridge circuit and supply a
square wave which is oul of phase with the bridee
driving signal at T2, The variable phase ¢ircuits
include high-impedance amplifier No. 2 (Q301, G302)
and limiting amplifiers Q308 and @309,

4-36. The 1 kHz signal from T2{3} and switch 1ssem-
bly A100 is applied at A300{7}. From pin 7 the
iz ac coupled through C301 to Q301 base, @301 and
Q302 amplify the signal and supply it to limiter amp-
lifier 308, {From Q301 emitier, the signal is also
supplied to Q303 base in the reference phase circuit.)
Diodes CR303, CR304 limif signal pesks, s¢ 0309 in-
put is a clipped sine wave, Limiting amplifier Q309
and dicdes CR385, CR306 further llmit peaks, so @308
output is a square wave. This square wave is the
second input to the phase comparator circuit,

4-37. PHASE COMPARATOR.

4-38. Phase comparator @310, Q311 receives two
sguare wave inputs: 1) one from the reference phase
circuits which is in phase with the bridge driving sig-
nal, and 2) a second from the variable phase circuits
which has a phase relationship # with the bridge
driving signal., The phase comparator output at @311
collector is a negative pulse whose duration is equal
to phase anglef .

4-39, The phase comparator acts as an AND gale;
that is, when the variable-phase sauare wave input
at Q310 base is positive-going and the reference
square wave at Q311 base is negative~-going, 2 nega-
tive puise results at Q311 collector. This negafive
pulse is 0 wide; that is, its duration is equal to the
phase difference between the iwo phase comparator
inputs.

4-40. MILLER INTEGRATOR.

4-41, The Miller integrator circuit receives the
negative pulse from the phase comparator andgener-
ates a positive "A' shaped waveform. The duration
of the "A" shaped pulse is twice that of the input neg-
_ative pulse. C318 is the integrating capacitor.

4-42, SWITCH.

4-43, Trangistor switch Q313 makes a square wave
from the "A" shaped input pulse. The square wave
cutput duration is egual to the input pulse duration.
Q313 is normally off. When the input pulse starts,
@313 saturates and remains on until the input pulse
returns to its base line value, The switched output
is supplied at pin 15 to drive the one-shot multivi-
brator on detector assembly A400.

4-44, DETECTOR ASSEMBLY A400.
{Schematic Dagram, Figure §-6}

4-45, INTRODUCTION,

4-46, Assembly A400 circuits receive the bridge
unbalance information and the 24 pulse from refer-
ence voltage assembly A300. These inputs are used
to automatically adjust a variable resistance circuit

4-4

Madel 4260A

which laces a resistance in one arm of the bridee
for C; "Oor Lz AUTO functions, In addition, these
nputs 2roused to control the direction indicator lights.

The
which
the by

toor left direction light is on, depending on
wihe CRL control must be rotated to balance
Detector circuits inelude the error gig-
nal a fier, phase defector, one-shol multivibra-
tor, dizierential amplifier, Miller integrator, vari-
able rezistance circuit, and CRL direction light
control,

4-47. ZRROR SIGNAL AMPLIFIER.

4-48. Tris 80dB amplifier includes transistors Q401
throush @405 and associated components, Input at pin
1 is a § =Hz sine wave (if internal oscillator is used;
otherwisz irequency of external oscillator) whose amp-
litude resents the amount of bridge unbalance
{error signal}. Sine wave ouiputs from Q404 drive
partof tze phase defector and also the meter circuif,
An output from Q405 emitter (phase-shifted 90° lead-
ing} drives that part of the phase detector which con-
trols the direction indicator light circuit. Thus, when
an u vnlor C is connected across the UNKNOWN
terminzis, the bridge circuit is unbalanced and an
error al results. This causes a meter reading, a
directicn light to be on, and also controlled value for
the varizble resistance.

4-48, The error signal is applied at pin{ and ampli-
fied by @401, Q402, and Q403. Diodes CR402 through
CR405 provide limiting at Q402 to obtain logarithmic
ampliZier characteristics. Alsc, when oscillator
switch 23 is set to INT (pins 6 and 7 shorted), nega-
tive feedback occurs from Q404 emitter to Q403 base
through a twin T filter. The T {filter provides mini~-
mum nézative feedback at 1 kHz, which peaks the
amplificr at thisfrequency and it effectively becomes
a tuned amplifier with overall loop gain maximum,
Breakdown diode CR401 in Q403 emitter establishes
the dc cperating point for this transistor. Q404 is an
emitier follower which supplies the amplified ervor
signal 1o part of the phase detector. Phase-shifting
network R420 and C412 cause the output voltage wave-
form at @405 emitter to lead the error signal by 906°.
Diodes CR406 through CR40%are afull-wave rectifier
to provide a de¢ for the meter which is proportional
to bridge unbalance.

4-50. ONE SHOT MULTIVIBRATOR,

4-51. The one-shot multivibrator {08 MV} receives
the negative pulsevia pinl2 from switching amplifier
Q313 and generates 1 kHz square waves. Comple-
mentary square waves {rom both collectors of the OS
MV are applied to phase detector diodes CR412 and
CR413.

4-52. The quiescent state of the OS MV is Q406 off,
Q407 on. RC combination C416, C417, R425 differ-
entiafes the positive-going trailing edge of the nega-
tive input pulse. The resulting positive pulse at Q406
base turns this transistor on. RC combination R428,
C418 determines how long the Q407 off, Q406 on con~
dition exists. Diodes CR410, CR411 provide a speed-
up actionfor the OS MV when it changes states so that
the square wave edges are sharpened.

02337-1
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4-53, PHASE DETECTOR.

4-54,  The phaze delector clrouit receives -nuare
waves [rom the OS MV and sgine wavs from (o crror
signal amplifier. Avarying de oulput results ai B435,
R436 junction which is proportionsd to brides cehal-
ance., The phase detector 1s actuatly two

do-

tecting circuits: one [or the vartable resistanc:s ciyr-
cuit, and 2 second for the CRL direction light contrel
circult.

4-55. The crror signal sinewave from Q404 =mitter
is applied through C411 to CR412, CR413 ction.

The complementary square waves {ram the O MV are
applied through R433 and R434 to the other ¢nds of
these diodes.,  When Q406 collector is positi 4,4
volts)y, and Q407 collector is zero, diodes CR=12 and
CR413 conduct. Error signal amplidier outpur voik
appears at R433, R436 junction without aften .
When Q406 collector voltage is zero and Q407 collec-
tor iz -4.4 volis, CR41Z and CR413 are cut ol error
signal amplifier output voltage does not appear a2t R435,
R435 and this iunction isthe same voltage level o
average voltage level of ~2.2 volts. The volt
at R430, R431 junction is the average leve
volts, Thus the differential output betweenR
junction and R430, R431 junction is the syneh
rectified output of the error signat. This
supplied to Q408 {or proportional control of th
able resistance circuit.

4-56. Operation of the CR414, CR415 light control
gection of the phase detector is similar, excent that
the error signal sinewave is phase-shifted 20 ahead
by R420, C412, Q405 combination. When the bridee
is unbalanced with the CRL counter too low, ar error
signal is applied and the de output to the light control
differential amplifier {s more positive. With the CRL
counter too high, output is less positive,

4-57. DIFFERENTIAL AMPLIFIER AND
MILLER INTEGRATOR,

4-58. This circuit uses the phase detector cutput to
control the variable resistance circuit. The Miller
integrator provides stability for the overall feedback
toop near nullor bridge balance when most sensitivity
ig required. The differentialamplifier output at Q408
collector is a de level which changes with the phase
detector input at Q408 base. Integrator circuit Q410
and C420 amplifies Q408 cutput and stabilizes control
of the variable resistance circuit. Near null or bridege
balance point, noise and random variations are mini-
mized by the integrator circuit.

4-5%, VARIABLE RESISTANCE CIRCUIT.

4-60. The variable resistance circuit includes -6 Vdc
regulator Q415, phase splitter @411, and emifter fol-
lowers @412, Q413, Q414. Diodes CR419, CR420 are
the heartof the variable resistance circuit, with their
bias state controlling their resistance. In Cpor Ls
AUTO position, this controlled resistance becomes the
R value which replaces the DQ control in one arm of
the bridge (see Block Diagram, Figure 8-2 ).
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4-61 Phase splitter Q411 conduction vontrols CI119,
CREGas through emitter followors 412, Q413 and
it VWhen Q411 base vollage decreases, curront
throv. b R446 and RI4T decreases; base voltage tevels
of Q212 and Q413 inerease, and the forward current
CR419, CRA20 increases. This causes the
e resistunce of the diodes to become smaller.
When G111 input veltage causes Q411 to be cut ofl,
current begins to flow through CR416, CR417, and
CRi17: base voltage level of Q412 and Q413 cannot
increase. At this time, diodes CR415, CR420 have
the minimum resistance for the bridge arm. When
Q411 base voltage increases, @411 turns on and Q411
collecior to emitter voltave becomes small. Diodes
CR413, CR420 are cut off and their effective resist-
ance becomes scveral hundred megohms. Thas, the
variable resistance circuit changes its resistance as
conirolled by bridge balance information from the
phase detector.

4-62. DIFFERENTIAL AMPLIFIER AND
LAMP DRIVER.

463, This circuit uses information from the phase
detector circuit {Paragraph 4-58) fo light the cor-
rect CRL direction lamp. Figure 4-2 is a simpli-
fied diagram of the light control circuil, The error
de level at Q416 base is added with the reference level
at Q417 base by the differential amplifier to give a
resulting de level at driver Q418 base. When the CRL
control is set too low for bridge balance, Q416 is
turned on: this causes Q418 to be off with its collec-
tor wveoltage rising to near +110 volts, and right CRL
light V602 is energized through R456. With the CRL
control toc high, Q416 is off, Q418 is on, and left
CRL lizht V801 is energized through R457, Q418, and
R455.

+]10V
R456 g R457
240K 180K
Q4ig =Y

R455§ R458§
2200

Figure 4-2. CRIL Light Control
4.5
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Section IV
Paragraphs 4-64 to 4-67

4-64. CHASSIS ASSEMBLY A500.

4-65. Chassis assembly AB0O consists of the main
mountine plate {top deck and rear panel}) and those
parts that are permanently riveted on it, These parts
are identified as: JI1, ac power input jack; J3, 18-pin
connector for printed circult assembly A200; J3, 15-
pin connector for printed circuit assembly A300; J4,
15-pin connector for printed circuit assembly A400;
and S2, 1157230 volt ac power siide switch.

Model 4260A

4-66. DECIMAL POINT AND DIRECTION
INDICATOR LAMP AS00.

{Sehematic Diagram, Figure 8-3 )

4-67, This assembly includes decimal point neons
V603, V604, V605, series resistor R801 and CRL
direction neons V601, V602, Decimal point lighis are
controlled by the position of the RANGE and FUNC-
TION switches, CRL direction light conirol is ex-
plained in Paragraph 4-63.

02337-1
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Model 42604

Section V

Paragraphs 5-1 1o 5-10

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides maintenance and adjust-
ment information for the Model 4260A. The section
contains four arecas of information as follows:

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

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

c. adjustment procedures are given in the order
recommended {or usge; these adjustments include
checks of critical components in the bridge circuit
and also selection procedures for factory-selected
components;

d. operation checks of printed circuit assemblies,

5.3, TEST EQUIPMENT.

5-4, Recommended test equipment for performing
the checks and adiustments outlined in this section
is listed in tabular form with the procedure tobe per-
formed. Test instruments other than those listed can
be used if their specifications equal or excead the listed
characteristics,

5.5. INSTRUMENT COVER REMOVAL.

5-8, To remove top or boftom cover, remove two
screws at rear of cover, slide cover toward rear of
instrument, and lift cover off. Slide covers are re-
moved by taking out four screws in each cover and
lifting cover off.

WARNING
115 or 230 volt ac terminals are exposed
when bottom or side covers are removed,
Exercise caution during troubleshooting,
adjustments, or repair. To avoid damage,
disconnect power during adjustment or repair.

5.7. ASSEMBLY IDENTIFICATION .

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

5-9., PERFORMANCE CHECK.

5-10. Performance checks outiined in Table 5-2 can
be used as an operating check for the instrument.
These checks can also be used:

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

b. periodically, for instruments used in systems
where reliability is of utmost importance;

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

d. after any repairs or adjustments, before return-
ing insirument fo regular service,

02337-2

Table 5-1. Performance Check
Test Bguipment

Recommended Unit

Model or
Part Number

1 pF 20,2%, gil mica

0.1 uF +0,2%, sil mica
0,01 uF £0,2%, sil mica
1000 pF +0, 2%, air

100 pF +0.2%, air

10 pF +2.5%, 500 WV, cer
1 pF +10%, 500 WV, mica
1 mH 20, 5%

10 mH £0,2%

100 mH +0, 2%

TR Qoooono

YHP C5-1
YHP C5-0.1
YHP C5-0.01
YHP CS5-1000A
YHP CS-100A
0160-0488
0150-0029

YHP SI-1
YHP 51-10
YHP SI-100

These resistors can be used {or resistance (R)

and dissipation factor (D) checks.

Ong per cent

resistors areused with capacitors for D checks
and 1/2% (or better)are used {or resistance checks,

carb flm, 10 M, 1/4% 1W
met fim, 1 M 1/2%, 1/2W
met fim, 89K, 1/2%, 1/2 W
carb flm, 29.9K 1%, 1/2W
carb flm, 15K 19, 1/2W

met flm, 10K 1/2%, 1/4W
ww T.5K 1/4%, 1/8W

met flm, 5K 1/4%, 1/6W

cark flm, 3K, 1%, 1/2W

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

carb flms, 1.5K, 1%, 1/2W
carb fim, 1K, 1/2%, 1/2W
carb flm, 300 &, 1%, 1/2W
met flm, 150 @, 1%, 1/8W
met fim, 100 &, 1/4%, 1/2W

carb flm, 33 2, 1%, 1/2W
carb flm, 30 Q, 1%, 1/2W
ww, & ohms, 1/2%, 1/2W

carb {im, 7.5 &, 1%, 1/2W
ww, 1.1, 1/2%, 1/2w

DC Nuli Voltmeter
Range: 1 mV to 300 Vrms
Input R: 1 megchm

AC Voltmeter
Range: 1 mV to 10V
Input Impedance: 1 megohm

Electronic Counter
Sensitivity: 50 mV
Freq: D¢ to 100 kHg
Display: 4 digits minimum

0760-0025
0757-G017
0757-0010
0727-0185
0727-0168

0698-4203
0811-00486
0698-3237
0727-0124
0811-6285

0727-0110
0727-0451
0727-0085
G757-0284
0757-1012

0727-0965
0727-G891
0811-0294
0727-0705
0811-0284

HP 413A

HP 403B

HP 5245L with
HP 5261A
Plug-In

5-1
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Section V Moadel 4260A
Table 5-2

Table 5-2, Performuance Chocks

1, CAPACITANCE MEASUREMENT,

C Range: 1 pfto 1000 1F; C Accurucy: = {1% + 1digit), 1 nF to 100 u¥F
B Range: 0,001 to 0,12 {or LOW D: 0.05 to 50 for HIGH D

D Accuracy: LOW D -- & M 9
D of Reading
HIGH D -- + (10 D of Reading + 4) %,

- (10 ~Dof Reading + 2} %
(C greater than 100pF and at 1kHz; an additional error + ONE
DIAL DIVISION is required at frequencies other than 1kHz }

a. Cormnect equipment as shown in Figure 5-1,

HP4260A HP4260A
REAR PANEL FRONT PANEL

STD
CAP

Figure 5-1, Capacitance and D Accuracy Check

b. For this check, locate the following components:

Standard | Connect Resistor s . i C Readings in
Capacitor for Standard B Function C Readings D Readings Cp-AUTO

1 uF - Cs 0989 - 1011 n¥ |less than 0.002 | 0884 - 1016 nF
0.1 uF - Cs 098,9 - 101.1nF less than 0.002 | 0488.4 - 101.6 nF
0.1 uF series 7.5 &2 Cs 098.9 - 101.1n¥F {0.0024 - 0,007 | 098.4 - 101.6 n¥F
0.1 uF series 30 @2 Cs 098.9 - 101.1n¥F |0.0158 -« (,022 | 098.4 - 101.6 nF
0.1 uF series 130 Cs 088.9 - 101.1nF |0.088 - 0,099 | 097.5 - 100.7 nF
0.1 uF parallel 30K & Cp 088.9 - 101.1nF {0,056 - 0.05 098.4 - 101.6 nF
0.1 u¥ parallel 15K Q Cp 098.9 - 101.1nF |0.112 - 0.1 098.4 - 101.6 nF
0.1 uF parallel 3K & Cp 098.9 - 101,1nF |0,575 - 0.48 088.4 - 101.6 nF
0.1 uF parallel 1.5 K Cp 098,9 - 101,inF {1.2 - 0.85 098.4 - 101.6 nF
0.1 uF parallel 300 & Cp 098.9 - 101i.iaF 10 - 4 -
0.1 ulF parallel 33 & Cp 098.8 - 101.1nF {more than 20 -
0,01 uF - Cs 09.89 - 10.11n¥F |less than 0,002 | 06.84 - 10.16 nF
1000 pF - Cs 0979 - 1021 pF |less than 0.002 | 0974 - 1028 pF
100 pF - Cs 0097 - 0103 pF*|less than 0,002 | 0097 - 0103 pF*
10 pF - Cs 0005 - 0011 pF* - 0009 - 0011 pP*
1 p¥ - Cs 0000 - 0002 pF¥ - 0000 - 0002 pF*

*For calibration, subtract residual capacitance from measured value,

c. Set FUNCTION switch to Cp AUTO.
d. Connect 1 ¢F standard capacitor to UNKNOWN terminals.
¢. Set CRL counter to 1000, Set RANGE switch on nF range to light right decimal point light.

5-2 02337-4
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Section V
Tabic 5.2

Table 5-2. Periormance Cheeks teont’ o

{. Rotate CRL control for moetor null al conter and observe that CRL divection Hghts change at
null position.

g, Set FUNCTION switeh to Cs LOW D and adjust DQ dinl for meter null, (Slight adjustment of CRL
cantrol may give bhest null,) Read the messwred C and D values. These vadues should be within the
values listed above for the standard capacitors.

h, Repeat the procedure for the other standard capaeitors listed and connect resistors as indicated.

. 1, Range: 1 uH to 1000H
2. INDUCTANCE MEASUREMENT + (1% + 1 Digit). from 1mH to 100H
L Accuracy: = g N ) ; .
+ (2% + 1 Digit), from 1 gH fo 1mH and 160H to 1000 H.

a. For this check, locate the following inductors:

Standard Inductor L Readings in Ls-Low @ I Readings in Ls - AUTO
1 mt 0978 - 1021 uH 0974 - 1026 uH
10 mH 09.89 - 10,11 mII 09,84 - 10.16 mH
100 mH 068.9 - 101.1 mH 098.4 - 101.6 mH

Note: Lp: L readings in Lp-High Q should be as follows:
Lp=1Le(1-1/Q%)

where L.s = L readings in Ls-Low Q
@ = @ readings in Ls-Low @ or Lp-High @

h. Set FUNCTION switch to Lg AUTO.

e, Connect I mH standard inductor to UNKNOWN ferminals,

d, Set CRL counter to 1000, Set RANGE switch on pH range to Haht right decimal point light.

e. Rolate CRL control for meter null at center and observe that CRL direction lights ¢hange at null
position.

£, Set FUNCTICN switch to Lp LOW D or Ls HIGH D) and adjust DQ dial for meter null, (Slight
adjustment of CRL conirol may give best null.} Read the measured L and @ values. These values
should be within the values listed above for the standard inductors.

z. Repeat the procedure for the other standard inductors listed.

3, DC RESIETANCE MEASUREMENT,
Range: 10 millichms to 10 megohms
Accuracy: =(1% + 1 digit) from 10 ohms to 1 megohm
={2% + 1 digit) from 10 milliohms to 10 ohme and 1 megohm fo 10 megohms
Residual Resistance: approximately 3 milliohms or less

2. Use an external voltmeter such as the HP 4134 DC Null Volimeter for maximum resolution of the
hridge balance point. Remove the shorting strap on the Voltmeter rear panel to igolate the Voltmeter
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 terminal to the UNKNOWN LOW ter-

minal on the 42604,
Ir. Set the FUNCTION switch fo R.

c. Set RANGE switch full cw,

d. Rotate CRL control to 1000.
e. Connect 10 megohm standard resistor to UNKNOWN terminals.

f. Adjust CRL control for null ¢n voltmeter and increase SENSITIVITY conirol ew for maximum reso-
lution. Read measured R value from CRL counter and decimal peoint displayed.

g. Repeat the procedure for the other standard resistors.

=}

02337-3 5-3
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Section V Maodel 4260A
Table H-2

Table 5-2. Performance Checks {cont'd)

h, Remove resistor from UNKNOWRN torminals, With a short, heavy piece of wire, short UNKNOWN
terminals.  Set RANGE switch full cow. Measure residual resistance by adjusting CRL control for null
indication on Voltmeter, Residual resistance should be less than 1 digit.

Standard Reststors Model 4260A Readings
Resictor, 10 M Q 0 0,57, 1,4W, metal {ilm 09.79 - 10,21 M &
Resistor, 1M 2 0,5, 1/4W, metal film DORY - 1011 K &
Resistor, 100K Q = 0.5, 1/4W, metal film 098.9 - 101, 1K@
Resistor, 10K Q@ + 0,5 1/4W, metal film or WW 05,89 - 10,11 KR
Resistor, 7T.5K @ 0,57, 174W, metal film or WW 07,42 - 01,58 K @
Resistor, DK & +0,5%, 1/4W, metal film or WW 04,84 - 05,06 K&
Registor, 2K 2 ¢ 0.5, 1/4W, metal {ilm or WW 01.87 - 02.03K R
Resistor, 1K @ =0, 57, 1/4W, metal film or WW 098% - 10118
Resistor, 100 2 + 0.5, 1/4W, WW 098.9 - 101.1 &
Resistor, 1062, - 0.57, 1/4W, WW 69.79 - 10.21%
Resistor, 1%, =0, 5%, 1/4W, WW 00,97 - 01.03 &

i, To measure the maximum de voltage at the UNKNOWN terminals for R measur ements, connect only
a Voltmeter to these terminals,

i Sel FUNCTION te R, RANGE full cew, and rotate CRL o 1030,

k. Voltmeter should indicate between 30 and 40 Vde for 115 or 230 volts ac power.

4. INTERNAL OQOSCILLATOR: Frequency: I kHz =29
Voltage: 100 mV rms & 20%

a. Connect equipment as shown in Figure 5-2.
b, Set FUNCTION switch to Ls LOW Q position,
¢. Rotate CRL control to 1030,

d. Rotate DQ control full cow,

¢. Read frequency displayed on counter and voltage indicated on voltmeter. Counter should display
between 980 Hz and 1020 Hz and meter should indicate between 80 and 120 millivolis rms,

BIAS e e Lo
BAT + P HP403B
VOLTMETER
Hi *
REAR PANEL
HP4260A
FRONT PANEL
SO UnKNOwN HP
| z — 52451 /5261A

w COUNTER
*

3 DO NOT GROUND TO POWER LLINE GROUND
¥ USE SHIELDED CABLE AND CONNECT BiAS BAT + TO UNKNOWN CABLE SHIELD

Figure 5-2, Internal Oscillator Check

54 02337-3
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Hewlett-Packard Model 42604

Instrument Serial No. -

Tests Performed by

Date

PERFORMANCE CHECK TEST CARD

Description

Check

Capacitance Measurement

Accuracy & (1% + 1 digit) W::E
LOW D 2 ]

5

* ~'T> of Reading ? ::;“:j:f
HIGED + (10 D of Reading +4) % L |
~ (10 D of Reading + 2} %

Inductance Measurement

Accuracy = (1% + 1 digity [ !

De Resistance Measurement

Accuracy 10 ochms o 1 megohm
+{1% + 1 digit) 1

Accuracy 10 miliiohms t¢ 10 megohms

=(2% + 1 digit) )

Internal Oscillator

Freqguency 980 Hz 1 1020 Hz
Volt&ge 80 mV rms 120 mV rms

02337-2
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Model 42604

5-11. TROUBLESHOOTING.

5-12. The bestapproach to isolatingtroubleis tofirst
ensure t the trouble iz not a result of conditions
external tothe 42604; then obtainall possible inlorm-
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 panei, Controls and Connectors, rear panel), and
component location figures and schematic diagrams
can be used to understand operation and locate parts.
Table 5-3 lists test equipment required for trouble-
shooting, Table 5-4 {Troubleshooting) lists possible
trouble symptoms and checks for their cause. Table
5-5 showe decimal point and units Indication legic.
Troubleshooting of printed cireuit assemblies issimp-
lified if a suspected assemblyis replaced with an op-
erating assembly. Printed circuit operation checks
are outlined in Paragraphs 5-39 through 5-51 .

5-13., As z general check procedure, the following
guestions are a guide for isolating trouble:

a, Are external instruments operating and con-
nected correctly?

b, Is the unknown component connected correctly?
¢. Are rear-panel shorting straps in place?

5-14, REPAIR,
5-15. COVER AND FRONT PANEL REMOVAL,

5-16, Instrument covers are removed by taking out
screws in eachcover. To removefront panel, remove
all front-panel knobs and side covers, In Figure 5-3
locate the four screws A" which hold the side
frames; loosen these screws. Carefully pull front
panel towards front while holding side frames apart
to release panel.  Loosen deck gide screws also.

5-17, PRINTED CIRCUIT COMPONENT
REPLACEMENT,

5-18., To replace components on printed circuit
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 5-51 for op-
eration checks of printed circuit assemblies.

5-19, CRL COUNTER AND R3 REPLACEMENT.

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

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

02337-1

Section V
Paragraphs 5-11 to b-27

Install replacement 3. Adjustment is required; re-
fer to Parvarraph 5-27 (CRL ADJUSTMEINTS).

H-22. DQ DIAL AND RS REPLACEMENT,

.23, The DQ dial and resistor RS are installed as a
calibrated unit and therefore not separately replace-
able, Contact the nearest Hewlett-Packard Sales/
Service Office for service assistance (see lists at the
back of this manual).

5-24 ADJUSTMENTS.

5-25. 1 kHz OSCILLATOR LEVEL & FREQUENCY,
With 4260A top cover removed, connect oscilloscope
and elecivonic counter to pin T of J2. Adjust R213
for level between 4.5 and 6.7 volis peak-to-peak, with
positive peak clipped not more than 100 microseconds.
Adjust frequency withR210 for 895 to 1005 Hz. Repeat
level and frequency adjustments unti! both are within
these values.

5-26., ERROR SIGNAL PHASE AND GAIN, To check
phase and gain of the error signal amplifier ondetec-
tor assembly A400, the test setup of Figure 5-4 is

. required,

a. Disconnect the shielded cable from pin 1 of J4.
b. Connect the equipment as shown in Figure 5-4,
c. Set 42604 LINE switch to ON,

d. Adjust the oscillator output voltage to 1 volt
peak-to-peak on the oscilloscope, Set oscillator fre-
guency to 1000 Hz, = 1 Hz.

e, Alternately adjust R415 and R417 so that oscil-
iator outputl voltage and J4 pin 7 voltage are in phase
and J4 pin 7 veltage level is between 0.9 and 1.1 volt
peak-to-peak,

f, Turnoff 4260A LINE switch and disconnect equip-
ment. Connect shielded cable toJ4 pin 1. Thiscomp-
letes the adjustment.,

5-27, CRL COUNTER ADJUSTMENT.
a, Remove power cable [rom the 4260A to unground
the instrument,
b. Disconnect shielded cable from CRL resistor R3.
¢, Set CRL counter to 0001,

d. Loosen screws "B in Figure 5-3 and separate
counter gear from gear train.

e, With a 1% meter or another 4260A with external
null meter, adjust resistance of R3 to be 5. 0 ohms.

f. Set CRL counter to 0001 and engage counter with
gear train,

g. Tighlen screws loosened in step d and check to
ensure that CRL control operates gear train easily
without slippage. I too stiff, Joosen screws and
readjust.

h. Connect shielded cable to R3. This completes
the adjusiment.
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Section V
Tables 5-3 and 5-4

Tuble 5-3,

Model 4260A

Test BEquipment Required for Troubleshooting

Hem Description HP Model
De Voltmeter Range: 1 mV to 300 Vde 4134
Input R: 1 megohm
Osetillator Freguency: 20 Hz to 20 kHz 200CD
Output Level: 2 volis rms max,
Cscilloscape Vertical Sensitivity: 50 mV/cm 175A with 1780A Horizon-

tal and 17508 Dual Trace
Vert. Ampl. Plug-ins,

Standard Components

See Table 5-1, Performance Check Test Equipment

Table 5-4,

Trouble Symptoms and Possible Causes

Symptom

Normal Operation

Possible Cause

Check

No lamps Hght

One of the decimal point indi-
cator lamps should light when

the 4260A is turned on.

Fuse blown
Defective lamps
+110V supply
Switch contacts

Fuse

I.amps

Power supply - CR207
$101, S102

No meter deflection
for R measurements

Meter should deflect either

right or left when S102 set
to R position,

Defective meter circuit
40V de supply
Switch contacts

Meter, CR1, CR2
Power supply - CR2086
£101, 8102

Bridge circuit R3, R110
No meter deflection | Meter should deflect right 1 kHz oscillator Oscillator - Q205 to
for C & L measure- | when 5102 set to Cs, Cp, @207
ments Cp AUTO, Ls AUTQ, Ls or Ip Error signal amplifier Amplifier - Q401 to
position. 405
Switch contacts £101, 5102, S3
Eridge circuit Cl, R3to R5

Noisy null or no
bridge null obtained
for R measurements

Bridge null should be
obtained when 8102 is set
fo R position

Switch contacts
Bridge circuit

£101, €102
R3, R161 to R110
€101 to C105

Noisy null or no
bridge null obtained
for C and L meas-
urements (without
AUTO)

Bridge null should be ob-

tained when 5102 set to Cs,

Cp, Ls or Lp position.

Switch contacts
Bridge circuit

Error signal amplifier

£101, 5102, S3
C1,R3Ito RS, R101 to
R108, R111, C101 to
C105

Amplifier - Q401 to

bridge null obtained
for C AUTO and L,
AUTO measurements

tained when £102 set to Cp

AUTO or Lis AUTO position.

Auto null circuits

oscillation Q4085
High impedance ampli- Amplifier - Q301,Q302,
fier oscillation Q305, Q3086
" Noisy null or no Bridge null should be ob- Switch contacts £102

Check voltages and
waveforms to determine
faulty circuit

fications (not AUTO
measurements)

specifications.

Bridge circuit

Low impedance of high
impedance amplifier

Abnormal operation | Direction indicater light should| Switch contacis 2163, 83

on direction indica~ | shift from left to right or from | Neon lamp driver Q418

tor. Auto nuli ob- right to left in the vicinity of Differential amptifier Q416, Q417

tained properly. bridge null. Phase detector CR414, CR415
Error signal amplifier Q405

Display out of speci-| CRL and DQ readings within Switch contacts 5101, S102

R3 to R6, R101toR111,
Clto C4,C101t0C105
Amplifier - Q301,Q302
Amplifier - Q305, Q306

Display in AUTO
measurements out
of specifications

CL readings in AUTO measure-
ments within specifications.

Variable resistance
cirecuit,

Q411 to Q414, CR416
to CR420, C421, L401

5-6
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Figure

Right and Left Side Internal Component Location

Figure 5-3.

5.7
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Seetion V Model 42604

Paragraphs 2-23 to H-36
Tubie 5-0. Decimal Point and Units Indication Logic
Function O LOW D [ Cp HIGHD {Cp AUTO R Le AUTO| Ls LOW Q| LpHIGHQ
S10:2 feow) {ew}
Range e {i;‘* *{j\};}' Rt e m
5101
Decimal Lights Units Decimal Lighis Units Decimal Lights Units
1 {ecewi | OFF OFF ON uF ON OFF OFF £ OFrr OFF ON uH
2 OFF ON OFF L E OFF  ON OFF {2 ON OFrF OFF mHi
3 . ON OF¥F OFF uF OFF OFF ON 9 OFF ON OFF mil
4 OFF OFF ON nkF ON OFF  OFF | kO OFF  OFF ON mH
5 OFF ON OrF nkF CFF ON OFF k$2 ON OFF  OFF H
6 ON OFF Or¥ n¥ OFF OFF ON k& GFF  ON OFF H
7 {ew) OFF OFF ON pF ON OFF  OFF | MQ OFF OFF ON H
I
5-28. DQ DAL MECHANICAL ZERO, 5-2%. BRIDGE CIRCUIT COMPONENT CHECKS.

a. With instrument power off andtop cover removed,

rotate DQ conirol full coew.

b. Loosen rvo allen drive setscrews on R5 pulley.

¢. Rotate DQ control cow until the black line on the
right off-sczls end of DQ dial aligns with red index

line on front

tor RBA, B srhouid also be full cew,

znel window., Dual wire-wound resis-

d. Tightern Two setscrews, This completes the

adjustment,

5-30. INTRODUCTION. The procedures in Para-
graphs 5-31 through 5-38 outline checks and adiust-
ments for the components in the bridge circuit. These
include fixed 0.2 uF capacitor Cl, compensating
capacitor €305, CRL resistor R3, trimmers C103,
C104, C3, and accuracy of resistors in the RANGE
switeh. The test equipment setup is shown in Figure
5-5. These checks and adijustments should be per-
formed inthe order listed when a comprehensive over-
all instrument checkout is desired. Test equipment
for these checks is listed in Table 5-6.

2A4KG
# 5%
/AW
Py
RP200CD Ry
OSCILLATOR yrfi
Low -
HP4260A
% ¥
[
8N
HP
HP5245L
« 4n 175A/1750A
COUNTER 3 0SCILLOSCOPE
TRIG IN

¥* USE SHIELDED CABLE AND CONNECT J4(8) TO CABLE SHIELD

HP200CD OSC: IKHZ, IV P-P

HPITS5A SCOPE: CHAN A: POLARITY +UP
CHAN B: POLARITY ~UP
TRIGGER: EXT
FUNCTION: CHOPPED

SENS 0.2V/CM
SENS 0.2V/CM

Figure 5-4. FError Signal Amplifier Phase and Gain Test Setup
5.8 02337-1
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Section V
Paragraphs 5-31 Lo 5-33

Table 5-6. Test Equipment for Bridee Clvenil Cheeks.,

ITEM DESCRIPTION

b MODFEL OR PART NO.

Oscillator
Outpul Level:

Frepuency: 20 He to 20 kifz C2000D
2 volts rms

Oscilloscope

Verticnl Sonsitivity:

100 pv/om 140 A with 1400A

DUE, Ampl, plug in

Standard ¢

0.1 microfarad, LUe YHP CS-0.1

Silvered Mica C

0,01 microfarad, +0,2% YHP C8-0.01

Silvered Mica C

1000 picofarads, +17

YHP C5-10004A

Standard [

1 millihenry, 0,5

General Radio 1482 -1

Resistance Range: 10 ohms to 10K ohms HP 42604
Bridge Aceuracy: 21

Resistors {xd, comp, 16 chms, +5%, 1/2wW
[xd, comp, 18K ohms, 15, 1/4 W
[xd, comp, 33 chms, <57, 1/4 W
fxd, comp, 160K chms, 5%, 1/4 W
fxd, comp, 330 ohms, 156, 1/4 W

[xdd, comp, 1.0 Meg, 57
fxd, comp, 3.3K ohms, 5%, 1/4 W
Met film, 15. 8K ohms, 0,5%;

uge 14K ohms, +0,25%

and 1, 81K ohms, +1%

0686-1605
0683-1635
0683-3305
0683-1645
0683-3315

1/4W 0683-1655
0683-3225

¥

(698-3371
0698-4631

5-31. C1 CHECK. To check lixed bridge capacitor
C1, connect the instruments as shown in Figure 5-5.

a. Comnect a standard 0.1 »F capacitor such asthe
YHP Model Cs-0.1 and a 16ohm 57 1/4 watt resistor
(HP #0686-~1605) in series across the UNKNOWN
terminals, The guard terminal of the standard capac-
itor should be connected fo the rear-panel ground
terminal of the DETECTOR jack.

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

d. Set rear-panel INT-EXT switeh to EXT and set
oseiliator to 1 kHz.

e. Balance the bridge and read the measured C
value, C value should be: standard value = 0.3%; for
example 099.7 to 100. 3 n¥.

5-32. €305 SELECTION. Capacitor C305 compen-
sates for amplifier stray input capacity and the capac-
ity of the CRL control. The procedure for selecting
the correct value for C305 is as follows:

a, Connect the test setup as shown in Figure 5-5.

b. Connect a standard capacitor such as the YHP
Model CS8-0.1 pFand a 16K ohm = 5% 1/4 watt resis-
tor in parallel to the UNKNOWN terminals.

c. Set FUNCTION switch to Cp HIGH D.

d. Set RANGE switch for XXX X nF display.
02337-2

e, Set rear-panel INT-EXT switch to EXT and set
oscillator to 1 kHz,

{. Balance the bridge and read measured C value.
Measured € = _nF.

g, Disconnect the parallel 16K ohms resistor from
the UNKNOWN terminals. Connect a 33 ohms 5% 1/4
watt resistor in paraliel with the standard capacitor.

h. Change oscillator {requency to 20 kHz.

i. Balance the bridge and read measured C value.
Measured C= . nF.

j. Caleulate the difference between 1kHz value and
20 kHz value (steps { and 1}). Difference should be
within + 0. 2 n¥, If not within this tolerance, change
value of C30b and repeat.

5-33. CRL RESISTANCE {R3) AT 500 OHMS. For
maximum accuracy during measurements, CRL re-
sistor R3 should introduce no errors. €305 selection
provides high frequency compensation at the high re-
sistance end of R3. The R3 check at 500 chms is an
additional check to ensure that R3 registance is
correct.

a. Connect test equipment setup as shown in Fig-
ure 5-5.

b, Connect the 0,01 2F gilvered mica capacitor with
a 160K ohms 5% 1/4 watt resistor in parallel to the
UNKNOWN terminals,

¢. Set FUNCTION switch to Cp HIGH D,

5-9
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d. Set RANGE switch fur XXX X n¥F display.
. met INT-EXT switch on rear panel to EXT,
F.ooSet Oscillator frequency to 1 kHe,

. Balance the bridee and read the measured C
value, Measured C - . nF,

h. Disconnect parallel 160K resistor and connect a
330 ohm + 5% 1/4 walt resistor in paraltlel with the
stundard silvered mica capacitor.

i. Change oscillator freguency to 20 kHz.

i. Balance the bridge and read measured C value.
Measured C = . nF. Capacitance difference
between values obfained in steps ¢ and j should be
within a hall digif on the CRL counter.

5-34. C103 CHECK AND ADJUSTMENT, Trimmer
capacitor €103 is inside switch assembly A100. The
adjustment can be done through the access hole in the
switch assembly.

a. Connect test eguipment as shown in Figure 5-5.

L. Connect the 0,01 uF silvered mica capacitor
with a parallel 160K chms = 5% 1/4 watd resistor to
the UNKNOWN terminals,

¢. Set FUNCTION switch to Cp HIGH .
d. Set RANGE switch for XX, XX nF display.

e. Set oscillator INT-EXT switch to EXT. and ad-
just oscillator frequency to 1 kiz,

f. Balance the bridge and read measured C value.
Measured C = . aF.

g. Disconnect the 160K ohms resistor and connect
@ 3300hms + 5% 1/4 watt resistor in parallel with the
silvered mica capacitor.

h. Change oscillator frequency to 20 kHaz.

©i. Balance the bridge and read measured C value.
Measured C= | nF. Difference between C

values of steps [ and 1 should be made minimum by
adjusting C103.

j. Adjust C103 slightly and repeat procedure. C103
adjustment is correct whendifference between thetwo
measured C values is minimum.

5-35. C104 CHECK AND APDJUSTMENT. Trimmer
capacitor C104 is inside switch assembly A100. The
adjustiment can be done through the access hole in the
switch assembly.

a. Connect test equipment setup as shown in Figure
5-5.

b. Connect the 1000 pF silvered mica capacitor with
a 1.6 megohm £ 5% 1/4watt resistor in parallel to the
UNKNOWN terminals,

5-10
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. el FUNCTION switeh to Cp HIGH D,
do Sel RANGE switeh for XXXX. pE display.

o Set oseillator INT-EXT switeh to EXT. and set
cscillntor freguency to 1000 Hez,

. Balance the bridee and read measured C value.
Measured € ¢ . pF.

g. Disconnect the 1.6 megohm resistor and connect
a 3300 olum 57 1/4watt resistor in parallel with the
1000 pF capacitor,

h. Change oscillator {requency to 20 kHyz.

i, Balance the bridge and read measured C value,
Measured C . pF. Difference between C
values for steps [ and i should be made minimum by
adjusting C104.

j.  Adiust C104 slightly and repeat procedure. Ad-
justment is correct when difference between the two
measured Cvalues is minimum, Thiscompletes C104
adjustment.

5-36. C3 ADJUSTMENT. Trimmer capacitor C3 is
adjusted to compensate for transformer T2 capaci-
tance. The procedure is as follows:

a. Connect test equipment setup as shown in Figure
5-3.

b. Connect the 0.01 .F =9, 2% with a parallel 15. 9
K chms +0.5% 1/4 watt resistor to the UNKNOWN
terminals.

¢. Set FUNCTION switch to Cp HIGH D,

d, Set RANGE switch for XX XX nF display.

e, Set oscillator INT-EXT switch to EXT.

f. Set oscillator frequency to 31000 Hz =5 Hz.

g. Balance the bridge and read measured D value.
D reading should be 1 =0, 05.

h. Remove ac power {rom the 42604,

i. Remove sherting strap across Cp Lg DQ RE-
SISTOR terminals on rear panel. With another 4260A
measure the de resistance between the ungrounded
CpLsDQ RESIETOR terminal and the white-black lead
end of C1.

j. Adjust DQ contrel sothat the second 4260A meas-~
ures 812 ohms. Disconnect measuring 4260A and
connect shorting strap across CpLls D@ RESISTOR
terminals.

k. Apply ac power to 4260A,

1. Without moving DQ control, balance the bridge
by adjusting CRL control and €3, Adjustment is cor-
rect when bridge null is obtained,

02337-2
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5-37. FIRST RANGE CHECK({FULL CCW}. The fol~
lowing procedure checks 1 ohm resistor R101 inside
the RANGE switch.

a, Connect test gsetup 33 shown in Figure 5-5.

b, Connect a standarda ! mH inductor such as a
General Radio 1482E, The inductor high terminal is
connected tothe unmarked UNKNOWN terminal and the
inductor low and guard terminals should be connected
fo the UNKNOWN LOW terminal. The inducfor case
should be isolated {rom zround.

¢. Set FUNCTION switch to Ls LOW Q.
d. Set RANGE switch for XXXX. . H .

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

Fy

{. Balance the bridce and read the measured L
value, Measured L value= uH,

o. Install a 330chm =3% 1/4watt resistor in series
between the inductor high terminal and the unmarked
UNKNOWN,

k. Set oscillator freguency to 20 KHez.

i. Balance the bridge and read measured L value,
Measured L valye = . uH. Inductance differ~
ence between L values obfained in steps f and i should
be within 20005 H. ¥ not within 0005, measure the
resistance between UNKNOWN LOW terminal and ter~
minal 40 (see Page 8-4) as follows:

1) Remove instrument top, bottom, and right side
covers. Remove two screws in printed circuit
held-down cover and 1ift off.

Section V
Paragraphs 5-37 to 5-38

2} Remove all three printed cirenit assemblies.,
3} Set FUNCTION switch to Lp LOW Q.

4} Rewmove shorting <trap from BIAS BATTERY
terminals.

5 Measure the de resistance between UNKNOWN
LOWterminaland terminal 40 {Page 8-4),
If this value is 1 ochm = 0. 5%, select C101 for
L difference readings within 0005 as discussed
in step i. If the R value is not 1 ohm =0, 5%,
check contacts of 3101 and S102,

5-38. SECOND RANGE CHECK. The following pro-
cedure checks 10 ohm resistor RI02 inside RANGE
switch A100,

a. Connect test setup &s shown in Figure 5-6.

b. Connect a standard I mHinductor such as a Gen~
eral Radic 1482E. The inductor high terminal is con-
nected to the unmarked UNKNOWN terminal and the
inductor low and guard terminals should be connected
to the UNKNOWN LOW terminal, The inductor case
should be isolated from ground.

¢. Set FUNCTION switeh to Lis LOW Q.
d. Set RANGE switch for XX, XX mH display.

e. Set oscillator INT-EXT switch to EXT and ad-
just oscillator fregquency to 1 kHz,

f. Balance the bridee and read the measured L
value. Measured L value = . ml.

g. Disconnect the standard inductor from the UN-
KNOWN unmarked terminal and connect 2330ohm 5%
1/4 watt resistor in series,

HP 42604

FRONT
PANEL

HP
40 A/1400A

OSCILLOSCOPE
¥

¥ 00 NOT GROUND CABINET

* ¥ USE SHIELDED CABLE AND CONNECT LOW CABLE SHIELD TO DET GRD

DET : HPR4E213?F§)A
CRD PANEL

EXT20Hz -
OSC}E0KH2z

HP200CD
OSCILLATOR

¥

Figure 5-5. Test Setup for Adjustments

02337-2
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h. Set oscillater frequency to 20 kllz.

1. Balaneo the bridoe and road measured L value,
Measured Lovalue = . mH,  Inductance dif-
ference betwoen measurcd L values in steps [ and i
should be within hall o digit, If not within hall a digit
on the CRL counter, the measured de resistance of
R102 should be 10 ohiug = 0.6 {see Paragraph 5-317,
step i,

5-39. OPERATION CHECKS OF PRINTED
CIRCUIT ASSEMBLIES,

5-40. The following paragraphs outline operating

checks for printed circuit assemblies A200, A300,

and A400.

5-41. POWER SUPPLY AND ! KHZ O3CILLATOR
ASSEMBLY AZ00.
5-42. POWER SUPPLY.

a. With LINE switch ON, connect dc voltmeter to
J2 pin D (test point 1), Voltmeter should indicate be-
fween +12, 0 and +13, 5 Vde,

b. Connect de voltmeter to J2 pin F (test point 2),
Voltmeter should indicate between -11,0 and -12.5
Vde.

c. Connect de voltmeter to J2 pin P (test point 3},
Volitmeter should indicate between +85 and +115 Vdec,

5-43. 1 kHz OSCILLATOR,

a. With LINE switch ON, set rear-panel oscillator
switch fo INT.

b. Connect oscilloscope to J2 pin T (test point 4},
Voltage level should be between 4.5 and 6.7 volis
peak-to-peak., Waveform is shewn in Figure 8-4.

c. Connect electronic counter toJ2 Pin T. Counted
frequency should be between 985 and 1005 Hz.

5-44, REFERENCE VOLTAGE ASSEMBLY A300,

5«45, Operation checks of this assembly are best
made by waveforms. Test points 5 through 16, Fig-
ure 8-5 , indicate waveforms for these circuitstobe
used with the following procedures. Remove power.

a. Disconnect whife-green-blue wire from J4, pin
10, and connect this wire to terminal 3 of DQ resis-
tor R5A.

b. Set FUNCTION switch to Cp AUTO position,

c. Set RANGE switch o display X¥XX. X nF.

d. Connect a 1080 nF (0.1 uF) = 5% capacitor (HP
0170-0001) and a 27K ohm + 5% resistor (0689-2735)
in paralle!l across the UNKNOWN {erminals.

e. Remove detector assembly A400 and install 15-
pin extender board (HP 5060-0048) in A400 jack J4.
Observe correct orientation and insert A400 in ex-
tender board. Connect oscilloscope to test point 19
(R430, R431 junction).

5-12
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{. Apply power to 42604 and adjust CRL and DQ
controls ror minimum amplifude of waveform at test
point 1% fhridge balanced), CRL counter should read
between 0650 ol and 105, 0 nF and D reading should
be between 0, 053 and 0, 065 on HIGH D seale.

g. With the bridge balanced, the waveforms of Fig-
ure 8-5 for test points 5 through 16 should now result.
Turn power 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 osciiloscope to test points
5 through 16 and compare each waveform with those
shown in Fizure 8.5,

5-46, DETECTOR ASSEMBLY A400.

5-47. Conditions for observing waveforms at ftest
peinis on A400 are the same as outlined in Paragraph
5-45, steps a through 1.

5-48. PHASE DETECTOR CIRCUIT. Waveforms
shown inFigure 8-6 for test points 17 and 18 indicate
normal operation. The difference betweendc voltages
at test points 19 and 20, or 19 and 21 is less than 10
millivolts., These voltages must be measured using a
de voltmeter with an input impedance greater than 10
megohms,

5-49. ERROR SIGNAL AMPLIFIER CIRCUIT. Wave-
forms for test points 22 and 23 are shown in Figure
-6, The changes at these test points when the CRL
control is increased or decreased 0. 2% from bridge
balance point are shown as 22a, b and 23a,b, These
waveforms indicate that error signal amplifier gain
is normal and phase relationship is correct.

5-50, VARIABLE RESISTANCE CIRCUIT.

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

b, Connect resistance network as shown in Fig,
5-6.

¢. Connect Oscilloscope Probe {10:1)to Test Point
30 (J4 PIN 10) and set the vertical sensistivity to
0, 005v/div {0. 05v/div with probe).

TO J2(T)

""lOK\(lﬁ-% 12w
TO J4(0)

5100 5% /eW

TO J4(5)

Figure 5-6. Resistance Network for Chaecks

062337-2
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Model 42604
Figure 5-7

DQ
DRUM

R5
PULLEY

XF1}

Mi

Ja o
J2

R3

e

s
ks

e

s

Figure 5-7. Top and Bottom Internal Component Location
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d. Adjust CRI and DQ controls for bridge balance
(For ecample, assume the CRL reading is 102, 0 n¥F
and D reading is 0, 062},

e. Change CRL control to +0,2% from bridge
balance point and set CRL counter to 102, 2nF,
Verify that the 1kHz signal on the oscilloscope is no
more than 30 mV p-p.

f. Quickly shift CRL control by -0.2% of valance
reading {to 101, 8 for above example). Observe the
oscilloscope, At first there is no 1kHz signal bat
after about 10 seconds it will appear.

g, Quickly shift CRL control by +0, 270 of balance
reading (to 102, 2 for above example). After z few
seconds the 1kHz will disappear,

h. Select the value of R442 so that the time con-
stants of the changes at Test Point 30 when the CRL
conirol is increased or decreased are almost same.
The selected value for R442 is not critical,

§-51. NEON LAMP DRIVER. Be_volfage changes at
test points 32 and 33 are shown in Figure 8-6 for a
CRI controi change of +6. 2% or -0, 2% from bridge
balance point, ' '
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SECTION VI
REPLACEABLE PARTS

6-1, INTRODUCTION. 6-3. Miscellaneous parts are listed at the end of
6-2, This section contains information for ordering Table 6-1. '

repiac_ement parts. Ta.ble 6-1 lists paxjts in alpha- 6-4. ORDERING INFORMATION.

numerical order of their reference designators and

indicates the descriptionand HP stock number of each 6-5. To obtain replacement parts, address order or
part, together with any applicable notes. Table 6-2 inquiry to vour local Hewleft-Packard Field Office
lists parts in alpha-numerical order of their HP stock (see lisis at rear of this manual for addresses).
number and provides the {oliowing information on Identify parts by their Hewletit-Packard stock numbers.
each part;

a. Description of the part {(see list of abbreviations 6-6. To obtain a part that is not listed, include:

below). a. Instrument model number.

b. Typical manufacturer of the part in a five-digit
code; see list of manufacturers in Table 6-3. b. Instrument serial number,

¢. Manufacturer’s part number.

]

. Desecription of the part.

d. Total quantity used in the insirument {TQ column). d. Function and location of the part.

REFERENCE DESIGNATORS

A = assembly B = misc electronic part P = plug v vacuum, tubg, neon
B = rotor ¥ = {use = transistor buib, photocell, ete,
BT = hattery FL = filter 24 = resistor ¥R = voltage regulater
[ = capacitor J = jack RT = thermistor W = cable
P = goupler K = relay 3 = switch X = socket
CR = diode L = inductor T = t{ransformer ¥ = crystal
DL = delay lne M = meter ™8 = terminal board
ns = device signaling {lamp) MP = mechanical part TP = test point
ABBREVIATIONS

A = amperes B = henries NPN = negative-positive- RMS = root-mean square
A,F,C, = automatic frequency control HEX = hexagonal negative RWV = reverse working
AMPL = amplifier HG = mercury NRFR = net recommended for voitage
B.F. O, = beat frequency oscillator HR = hourls) NS  Held repla;:e}ment s-8 - glow-blow
BE CU¥ = beryilfum copper iF = intermediate freq = nat ‘aepzu'a i SCR = SCrew
BH = pinder head IMPG = impregnated replaceable . SE = selenium
BP = bandpass NCD = incandescent SECT = sgection(s}
BRS = brass INCE, = include(s) OBD = order by description SEMICON = gemiconductor
BWO = backward wave oscillator s = ingulation{ed) O = oval head 81 = gilleon

INT = internal OX = oxide 8IL = silver
cow = counter-clockwise . " SL = glide
CER = ceramic K = kilo = 1000 SPG = spring
CMO = cablnet mount only LH = left hand P = peak SPL = apeecial
COEF = coefficlent LIN = linear taper ke = printed cirenit 88T = stainless steel
cOM = COMMON LK WASH = lock washer PF = picofarads = 10 SR = split ring
COMP = composition LOG = logarithmic taper farads STL = gateel
COMPL = complets LPF = low pass filter PH BRZ = phosphor bronze T4 = tantalum
CONN = connector M = milll= 10-3 PHL = Phillipg P = Hme dela
cP = cadmium plate z = PIvV = peak inverse voliage ; = ¥

= = 108 = 1

CRT = cathode-ray tube MEG meg = 10 PNP = positive-negative- TGL toggle
ow = clockwise MET FLM = metal flim sitive THD = thread

MET OX = metallic oxide $/0 _ bo ph TI = titanium
DEPC = deposited carbon MFR = manufacturer POLY - pal styrenc TOL = tolerance
DR = drive MINAT = miniature s . ﬁrie? re TRIM s trimmer _
ELECT = electrolytic MO o momentary POS = position(s) T = traveling wave fube
ENCAP = encapsulated MY e 'm ;aﬁg POt = potentiometer U = mioro= 19-6
EXT = external b ¥ PP = peak-to-peak A

= " & PT = point VAR = variable

P o ol N - gi’;;g?y Hosed PWV - peak working voltage VDCW = de working volts
FILH = fillister head . NE = neon W/ = with
XD = fixed NI PL = nickel plate RECT = rectifler w = watta

N/O = normally open RF = radio frequency WiV = working inverse
GE = germanium NPO = negative positlve zero RH = round head or voltage
GL = glass (zero temperature right hand wWw = wirewound
GRD = ground(ed} coefficient) RMO = rack mount only WO = without
01164-12
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Figure 6-1

Model 4260A

L
TEMN NO, DESCRIPTION HP STOCK NO. QTY

1 Front Panel 04260-1240 1
2 Rear Panel W/deck 04260-7025 i
3 Side Cover 5000-8565 2
4 Side Frame 5060-0703 2
3 Top Cover 5060-8573 1
6 Bottom Cover 5000-8583 1
T Hinge 5040-0700 2
8 Tilt Stand 1490-0032 1
] Foot Assembly 5060-0728 2

6-2

Figure 6-1. Moduiar Cabinet Parts

02337-3
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Section VI

Table 6-1
Table 6-1, Reference Designation Index
T e e
De%%‘:ﬂfgn % Stock No. ) Description # Note
4100 Ol 2E0-7055 ASSYIRANGE ARD FUNCTION SWITCH
10t 0160-1551 CIFXD My 0.18 UF 10% 100VDCW *
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
102 C1e0-1161 CIFXD PAPER 200C PF LO¥ 600VDCW
FACTORY SELECTED PARTITYFPICAL VALUE GIVEN
103 C121-0039 CtVAR CER B-S0PF 350VDCW
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
1048 0121-0039 CIVAR CER B-50PF 350VDCW
€108 0160-1045 CIFXD CER 4 PF/0.25 PF 500VDCYW
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
R1O1 Q4260~-BS0Y RIFXD WW 0,386 OHM 0,3%
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
R102 QuU255-B60Y4 RIFXO WwW 10 OHM 0.1%
R10S 06981381 RIFXD MET FLM 100 OHM 0,1% 1/2W
R10G 0698~1%80 RIFXD MET FLM 1K OHM 0,1% 1/2W
R10% 06981268 RIFXD MET FLM 10K OHM Q.i% (/2%
R106 0698-1376 RIFXD MET FLM 97K OHM O.1% L/4W
R107 C698~1375 RIFXD MET FLM 3K OHM 1% §/4W
R1CA 0698~1377 RIFXD MET FLM 970K OHM 0,1% 1/4¥
R10% 0698-1374 RIFXD MET FLM 30K OHM 1% 114w
Ril0 0698--3400 RIFXD MET FLM 500 OHM 0,1% 1/2W
Rit1 0698-4142 RIFXD MET FLM 15,8 OHM 1% 1/4W
5101 O4260-7056 SWITCHIROTARY FOR RANGE +FUNCTION
5102 PART OF S101%
A200 Qu260~T7022 ASSYLPOWER SUPPLY AND 1KMZ 0S5C
caoi C180~0967 CIFXD ELECT 500 UF 25VDCW
202 0180~0756 CIFXD ELECT 20 UF 15VDCW
c203 0180=-0756 CIFXD ELECT 20 UF 15VDCW
C204 C180~0965 CIFXD ELECT 200 uF 25vDCw
c208 C180-0756 CIFXD ELECT 20 UP 15VDCW
C206 0180-0964 C1FXD ELECT 100 UF 50VDCW
CeQ7 {180~-0981 CtFXD ELECT 22 UF 160VDCW
c208 0180-1029 CIFXD TANT 1 UF 20% 1SVDCW
C209 0160-1610 CtFXD MY 4700 PF 5% 100VDCH
c210 0160-161C CiFXD MY 4700 PF . 100VDCW
cai: 0180=-1026 CI1FXD TANY 47 UF 20% 6VDCW
c212 0180~102% CtFXD TANT 1 UF 20% 15VDCW
c213 0180-0756 CIFXD ELECT 20 UF L15VDCW
Czlu 0180-0756 CiFXD ELECT 20 UF 15VDCW
CR201 1901~00K5 SEMICON DEVICEIDIOBE SILICON
CR202 15010045 SEMICON DEVICEIDIODE SILICON
CR203 1902-0031 DIODE+BREAKDOWN 2.7V 5% 400 MW
CR204 1901-0045 SEMICON DEVICE1DIQDE SILICOM
CR205 1902-0031 DICDE +BREAKDOWN 12.7V 5% 40C MW
CR206 1901~0028 DIGDEtSILICON 400 PIV 0.5 AMP
CR207 1901-0028 DIODEVSILICON 40D PIV 0.5 AMP
Q@201 1854-0003 TRANSISTORINPN SILICON
1205-003%3 HEAT DISSIPATOR FOR Q201
# See list of abbreviations in introduction to this section
02337-5 5.3
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Table -1, Reiererce Designation Index {Cont'd)
Naferenon e = P e o
Detﬁigm“(m h. Stock No, ' Description # Note
w202 1854-0071 TRANSISTCR ISILICON NPN 2N3I391
G203 1854-0074 TRANSISTCSISILJCON NPN 2N3391
@204 1854~-0071 TRANSISTCRISIL ICON NPN 2N339%
GR05 18540071 TRANSTISTCRISILICON NPN 2N3391
G208 1854~0071 TRANSISTCRISILICON NPN 2N3391
Q207 18540071 TRANSISTCRISILICCON NPN 2N339L
R201 0684-2721 RIFXD COMF 2700 CHM 10% L/d¥
R202 OeBU~2721 RIFXD CCOMF 2700 ORM 10% 1/4W
R203 CoBU-Ea2] RIFXD COMF 6800 ORM 10% [/4%
K204 0683-6815 RIFXD COMP 680 CHM B% L1/4W
R209 CeBM-UT2) RIFXD COMP LT00 OHM 10% /4%
RR06 06BL~2231 RIFXD COMP 22K OmM 10O% 1/4W
R207 0690-1R21 RIFXD CCOMF LE00 OmM 10% 1w
R208 Q75709460 RIFXD MET FLM 33K OMM 2% /6%
R209 0757-055% RIFXD HMET FLM 30K CKM 2% 1/8W
R210 2100-1761 RAIVAR &% LIX OHM 1C% LIN 1/2W
R211 0767-0%6) REFXD MET FLM S.iK OHM 2% 1/8W
R2%2 L 0T57T=-0%26 RIFXD MET FLM 1.2X OHM 2% 1/8W
R213 . 200-1762 REIVAR W 20K OHM 10% LIN 1/2W
R214 068427041 RIFXD COMP 270K QMM 10% 1/4W
R215% o757~09230 RIFXD MET FLM 1.8K CHM 2% 1/8W
R2i6 QeB4-683] RIFXD COMP £BK QMM 10% 1/4%W
R2L7 0683-2025 RIFXD COMF 2000 COHM 5% 1/4w
R218 06835635 RIFXD COMP E&K OHM 3% {/4W
R219 0683-1235 RIFXD COMP 12K QMM 5% L/uw
R220 0683~B215 RIFXD CCMP 820 OrM 5% L/4W
A300 Qu264-7023 ASSYIREFERENCE VOLTAGE
C301 0180-0962 CHtFXD TANT 1 UF 20% 35VDCW
C302 O180-0773 CtFXD ELECT 80 UF L5VDCW
C303 G180-1025 CHIFXD TANT 47 UF 20% sVOCW
C304 01601271 CIFXD MY €.01 UF 5% 50VDCW
£308 0160-2%06 CHFXD MICA &7 PF 210% SOOVHCW *
FACTORY SELECTED PART:;TYPICAL VALUE GIVEN
C306 CigO=-1028 CHIFXD TANY 4T UF 20% &VDCW
c307 C180-0078 CIFXD TANT 1 UF +75-15% 50VDCW
C308 0180~-0773 CIFXD ELECT 80 UR 1SVDCW
C309 0180~1029% CIFXD TANT } UF 20% 15VDCYH
£330 0180~102% CIFXD TANT L UF 20% L5VDCW
C311 0180~0945 CIFXD ELECT 50 UF oVDCW
c3i2 0180=-1029 CIFXD TANT | UF 20% (SVDCW
C313 0180~102% CIFXD TANY 1 UF 20% 15VDCW
C318 CiB0~0%45 CIFXD ELECT 30 UF &VDCW
C315 0180-~1029 CIFXD TANY I UF 20% LSVDCW
C3516 0180~1029 CIFXD TANT § UF 20% L5VDCW
337 CL180-1029 CIFXD TANT 1 UF 20% 1SVDCW
c3iB 0160~1543 CIFXD MY 2200 PF 5% S50VDCW
C3i% C180-0%945 CiFXD ELECT 80 UP &VDCYW
CR30) 1901 -00K0 DICDEISILICON 30 MA AT IV 30 PlV
CR302 1901=0C40 DICDEISILICON 30 MA AT iV 30 PIV
# See list of abbreviations in introduction to this section
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Model 42604 Section VI
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
Reference - _
Designation % Stock No. Description # Note
CR303 150 1=0040 DICDEISILICON 30 MA AT iV 30 PIV
CR3I0O4 1501-0040C DIODEtSILICON 30 MA AT 1V 30 PIV
CR3I0S 19010040 CIODE:SILICON 30 MA AT 1V 30 PIV
CR306 1901=-0040 DICDESSILICON 30 MA AT 1V 30 PIV
CR307 1510~-0C16 DIODEIGERMANIUM LOOMA AT 0,85V &OPIV
CR308 1610-001¢ DIODEIGERMANIUM 100MA AT 0,85V 60FPIV
Q301 1B54~0071% TRANSISTORISILICON NPN 2N339]1
Q302 1853-0010 TRANSISTORISILICON PNP
Q303 18540071 TRANSISTORISILICON NPN 2N33%%
Q304 1854-0071 TRANSISTORISILICON NPN 2N33GL
Q305 1853-0010 TRANSISTORISILICON PNP
w306 1834-0071 TRANSISTCORISILICON NPN 2N3391
Q307 lLEB4-~0071 TRANSISTORISILICON NPN 2N33G1
G308 1854-0071 TRANSISTORISILICON NPN 2N339)
Q309 1854-0071 TRANSISTORISILICON NPN 2N3391
Q310 18540071 TRANSISTORISILICON NPN 2N33GL
231t 18540071 TRANSISTORISILICON NPN 2N3391
w312 1854-0071 TRANSISTORISILICON NPN 2N3391
@313 1854-007] TRANSISTORISILICON NPN 2N339)
R301 0484=~-1231 RIFXD COMP 12K OHM 10% 1/UW
RrR302 0£B3-7515 RIFXD COMP 750 OMM 5% 1/4W
R303 07570968 RIFXD MET FLM 68K OHM 2% |/8W
R304 Q68H-4731 RIFXD COMP 4TK ORM 10% 1/4W
R305 Q7570951 REFXD MET FLM 13K OHWM 2% 1/BW
R306 Q&E3-5625 RIFXD COMP 5600 OHM 5% 1/4%
R307 0&£83~-1225 RIFXU COMP 1200 OHM 5% 1/4W
R308 0e83-5625 RIFXD COMP 5600 OHM 5% 1/4Ww
R309 0683-2035 RIFXD COMP ZO0K OMM 5% 1lr/4%
R310 G757=0928 RIFXD MET FLM 1.5K OMM 2% 1/8%
R311 07570928 RIFXD MET FLM 1.5K OHH 2% 1/BW
R312 0683~5135 RIFXD COMP 51K COHM 5% L/4W
R313 0757«0926 RIFXD MET FLM 1.2K OMM 2% L/8W
R314 0e83-5625 RIFXD COMP E600 OHM 5% 1/4W
R3i® U75T=0926 RIFXD MET FLM 1.2K OHM 2% 1/8W
R3L& Ce84-4735} REFXD COMP 47K OHM 10% l/ﬂw
R3L7 0757-0951 RIFXD MET FLM 13K OHM 2% 1/8%
R31i8 Céas-7515 RIFXD COMP 750 OMM 5% 1/4W
R3L9 07570968 R¥FXOD MET FLM 68K OHM 2% 1/8W
R320 QeBG«1231 RIFXD COMP j2K OMM 10% /4w
R321 06B4-2231 RIFXD COMP 22K QMM 10% 1/LW
R322 Qé68H4=-6821 RIFXD COMP €800 OHM 10% 1/4W
R323 Ce8H-6821 RIFXD COMP &800 OHM 10% L/4W
R324 C&84-2721 RIFXD COMP 2700 OHM 10% 1/4W
R32% 06R4-8221 RIFXD COMP 8200 OHM 10% 1/4W
R326 Q6841031 REFXD COMP 10K OHM 10% 1/4W
R327 Q68UH~152] RIFXD COMP 31500 OHM 10% 1/4W
R328 Q&8H-2748) RIFXD COMP 270K OMM 10% 1/4W
R329 Q6R4~6821 RIFXD COMP €800 OHM 10% 1/4W
R336 06842721 RIFXD COMP 2700 OHM 10% 1/4W
R331 CEAU-B62] RIFXD COMP 5,6K OHM 10% 1/4W
# See list of abbreviations in introduction to this section
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Table 6-1

Table

$-1. Reference Designation Index (Cont’d)

Model 4260A

M Reference K
Deesig__z_}_zftion % Stock No, I?fzscriptmn # Note
R332 OeB3~-1225 RIFXD COMP 1200 OHM 5% 1/4w
R333 C6B4G=4T21 R1FXD COMP 4700 OMM 0% 1/4W
R334 0EB3~5625 RIFXD COMP 5600 OHM 5% L/4W
R33% 0e83-8225 REFXD COMP B200 OHM 5% j/4W
R336 06836825 RIFAD COMP 8800 OHM 5% 1/4W
R33T 06B4~U721) RIFXD COHMP 4700 OHM 10% L/u¥
R338 088 3-3025 RUFXD COMP 300G OHM 5% 1/4%

R339% 086833625 RIFXD COMP 3600 OMM 5% /4%

R340 0B6B3-RH25 RIFXD COMP 2400 OHM 5% 1/4W

R34} 0683-1335 RIFXD COMP 13K OHM 5% l/4W

R342 Q683-1235 RIFXD COMP 12K OWM 5% 1/4W

R343 0683-3015 RIFXD COMF 300 OmM 5% 1/4%

R344 0683-5635 REFXD COMP B&K OWHH 5% 1/4W

R34S 0&684=4T21 RIFXD COMP 4700 QM L0E J/4%

A8Q0 ObpfO-772k ASSYIDETECTOR

(o 1e3 1 0180-0708 CHFXD ELECT 3 UF 1SVDCH

c4p2 0160~1271 C1FXD MY &.01 UF 5% 50vDCW

of1te} O1860-1542 CIFXD MY 1500 PF 108 50VDOCW

Cuoy 0180-1032 TCIFXD TANT 10 UF 0% 15VDCW

CH0s 0L60-1271 CHEXD MY £.00 UF 3% 50VDCW

C406 0160-1545 CHFXD MY D.022 UF 5% 50QVDCW

€407 0i60+1271 CIFXD MY 8.01 UF 3% S50VDCW

cu0s 0180-1029 CiFXD TANY § UF 208 13VDCW

CHO9 0180~-075% CiFXD ELECT 20 UP 15vDCW

cuLd 0:i80-0754 CtFXD ELECT 20 U# 18VvDLYW

c411 01800756 CiFXD ELECT 20 UF 15VDCY

CyLld 0160-127) CIFXD MY 8.ClL UF 3% 50VDCW

CH13 0180-0756 CIFXD ELEST 20 UF :1BVDLYW

C414 0L1B80=0T5%5 CIFXD ELECT 26 UP 15VDLW

CuLs ¢180-0756 CIFXD ELEST 20 UF L1BVDCW

Cikle Cl40-0204 CIFXD MICA 47PF 3% NPO S00VDLW

Cly? 0l40-~0194 CHAFXD MICA 110 PF 5% 300 vDC¥

c418 0160-1544 CIFXD MY 4700 PF 5% SOVDCW

C419 0180=-0945 CIFXD ELECT 50 UF &VDCW

(o ¥4 01801032 CIFXD TANT 10 UF 208 15VDCW

chzq 0180-0966 CiFXD TAXT 220 uF 0% 10VEOW

chag 0180-1025 C:FXD TANT 22 uF 205 SVDOW

chaz 0160-1038 C:FXD CER 20 pF 10% SOOVDOW

chzh 0160-0168 CiFXD MYLAR 0.1 pF 10¥

CR4OIL 1902~0037 SEMICON DEVICEIDIODE

CR402 19010040 DICDEISILICON 30 MA AT 1V 30 PLV

CR4O3 190§ ~0040 DIQDESSILICON 30 MA AT 1V 30 PLV

CRUOL 19010040 DICDETSILICON 30 MA AT v 30 PIV

CRY4DS 1901-0040 DICDEISILICON 30 MA AT 1v 30 PIV

CR406 1910-0016 DICDEIGERMANIUM 1QOMA AT 0,85V 60F1IV

CRYO7 1910-0016 DICDE'GERMANIUM L0QOMA AT 0,85V 60PIV

CRUOS8 1910-0016 DICDE tGERMANIUM FOOMA AT 0,85V 60P1V

CR4DG 1510-0016 CIODEVGERMANIUM 1O0MA AT 0.85V 60FPIV

CR410 1910-0016 DICDEIGERMANIUM LOOMA AT 0.85V 60PIV

CR411 1910-0016 DIODE1GERMANIUM LOOMA AT 0.85V 60PIV

CR412 1910-0016 DIODE:GERMANIUM 100MA AT 0.B5V 6OPIV

# See Hst of abbreviations in introduction io this section
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Table 6-1, Reference Designation Index {Cont'd)

é{eesfi‘g{ﬁ;z‘{é'n ﬁ Stock No, ‘ Description # Note

CRETE G000 16 DIODE: GERMANTUM 100 MA

CREAL 19100016 DICDE:GERMANIEM 100 Ma

CREAS 1910-0016 DICDE: SEEMANIUM 100 MA

CRh16 150 1-0040 DICDE:SILICON 30 Ma AT

Crl17 190 1-0040 DICDE: SILICON 30 MA AT

CRY1E 150 1-0050 DICDE: SILICON 30 MA AT

CR419 19050080 DIODE: SILICON 30 MA AT

CRE20 150 1-0040 DICDE:SILICON 30 MA AT f

CRE2 19020057 S ICCN DEVICE: DIODE SILICON

CRYZ2 150 1-00h0 DICDE:SILICON 30 MA AT W 30 71V

CRE23 190 10040 DICDE: SILICON 30 MA AT 1V 30 BIV

L4011 P100-0729% INDULCTORIFXE 100 UM 10%

Gu0T 5080-3016 TRANSISTOR SILICON NPN 2N3331, SELECTED

QU022 1853=001G TRANSISTORISILICON PNP

Q403 1854007} TRANSISTORISILICON NPN 2N33§L

Qu0Y 1854~007% TRANSISTORISILICON NPN 2N3391

QU0S 1854-0071 TRANSISTORISILICON NPN 2N335:

QH06 18540071 TRANSISTORISILICON NPN 2N335)

QuoT 1854-0071 TRANSISTORISILICON NPN 2N3351

Q408 1858-0071 TRANSISTOREISILICON NPN 2N3361

QEQ9 LB5E-00T7L TRANSISTORISILICON NPN 2N3351

Q410 1854=007} TRANSISTORISILICON NPN 2N33%)

G411 1854=007) TRANSISTORISILICON NPN 2N3361

Q412 1854-007} TRANSISTORISILICON NPN 2N3391

QG413 18540071 TRANSISTORISILICON NPN 2N33%1

Quld 1858=007} TRANSISTORISILICON NPN 2N32%)

QU5 18540003 TRANSISTORINPN SILICON

[FL Y] 18540071 TRANSISTORISILICON NPN 2N33%1

Q417 1858007} TRANSISTORISILICON NPN 2N3361

QUL8 18%4.0022 TRANSISTORINPN SILICON

RGO1 0683=-18535 RIFXD COMP 1.8 MEGOHM 5% 1/4¥

R4Q2 0483-2735 ReFXD COMP 27K OHM 5% i/4W

R403 0683~1235 REFXD COMP 12K OHM S% 1/4%

R4O4 O883~-4T15 RIFXD COMP 470 OMM 5% 1/4%

R40O5 Q&al-2231 R$FXD COMP 22K OWMM 10% /4w

R&40& 0841041 RIFXD COMP 160K CHM 10% 1/u4¥

RAGT 0684-B221 RIFXD COMP 8200 OHM 10% 1/4¥%

R408 O484=-1531 RiFXD COMP 15K OHM 10% 1/4W

R409 0683=-1045 RIFXD COMP JOOK OHM 5% 1/4w

R3O O6R3~-3045 RIFXD COMP 300K OHM 5% L/uw

R&1} 06BU=-1031 RIFXD COMP 10K OHM 10% 1/4W%

RY412 O&RU-B22) RIFXD COMP 8200 OHM 108 1/4W

RULE 0757~-0952 RIFXD MET FLM 13K OHM 2% 1/8B¥

R4G14 07157-0955 RIFXD MET FLM 20K OMM 2% 1/8W

R445 QHR3-5635 RIFXD COMP 56K OHM 5% 1/4%

FACTORY SELECTED PART3TYPICAL VALUE GIVEN
R416 OT5T-0947 RIFXD MET FLM G.1K OHM 2% 1/8W
R§L7 Q6831045 RIFXD COMP 100K OHM 5% 1/4w
FACTORY SELECTED PARTITYPICAL VALUE GIVENM
R418 0683-2715 RIFXD COMP 270 OHM 5% 1/4¥%
R419 0683-3315 RIFAD COMP 338 OMM 5% l/4¥%
# See list of abbreviations in introduction to this section
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Model 4260A

Relerence N -
Designation #p Stock No. Description # Note
Ruzd 0757-0953 RIFXD MET FLM 16K OHM 2% 1/8W
Ry21 O6R3-1225 RIFXD COMP 1200 OHM 5% i/4%
R422 0683-1225 REFXD COMP 1200 OKHM 5% 1/4W
R423 OEBN-2T21 RIFXO COMP 2700 OHM 108 1/4W
Ryzy OEBU~2T4H 1 RIFXD COMP 270K OMM LO% 1/74W%
RUZH Ce8U4~-1041 RIFXD COMP 100K OHM 10X |/4¥
RURE 07570947 RIFXD MEY FLM SelkK OHM 2% L/EW
R4G27 075 T=-09u7 RIFXGC MET FLM 941K OHM 2% 1/8W
Ru28 08833645 RIFXO COMP 360K OHM 5% 1/4W
R429 CER3-2THS RIFXD COMP 270K QOHM BX% L1/4%
Ru30 Q787-0935 RIFX0 MET FLM 3.8K OHM 2% 1/8w
RU431 0757T~0935 RIFXD MET FLM 3.0K OHM 2% L/8W
R332 Oé68U-1521 RIFXD COMP 1500 COHM L0O® 1/u4W
R433 07570860 RIFXD MET FLM 33K CHM 2% | /BW
RU3H 0757 -0960 REFXD MET FLM 33K OMM 2% 1/84
R435 0757=-0939 RIFXD MET FLM 4.3K OHM 2% | /6W
R4DE QI57-0G939 RIFX0 MET FLM 4.3K OHM 2% 1/8%
R4237 0é684~-1521 RIFXD COMP 1500 OHM 10% (/4¥W
RH&38 07187-0960 RIFXD MET FLM 33K OMHM 2% L/8W
R&39 Q757=0960 RIFXD MET FLM 33K OHM 2% /8%
RUHG Q770339 RIFXD MET FLM 443K OHM 2% L/BW
R4y} 0757=-0939 RIFXD MET FLM d4.3K OMM 2% L/EW
R442 CH8U- 10U RIFXD COMP 100K QHM 10% 1/4W *
RUY3 Ceg3-6835 RIFX0 COMP 68K OHM 5% 1/u4W
Ruyg CoRM-682] RIFXD COMP &8CO OWHM 10% L/4W
R44S CARBL-L0U]L RIFXD COMP 100K OMM 108 1/4W
RLgs 0e83-6215 RIFXD COMP 620 OHM 5% 1/4%
RE4T DERS-6215 RIFXD COMP 620 OHM 5% J/uW
R448 0&83-6215 RIFXD COMP €20 OHM 5% l1/uw
R&49 Cea3-6815 RIFXD COMP &80 CHM 5% 1/u4¥%
R&50 C683-1215 RIFXD COMP 20 OHM 38 L/UW
R4S 0684-2721 RiFXD COMP 2700 OHM 10% /4%
R4S52 Qe84=10CY] RIFXD COMP 100K OHRM LO% 1/4W *
RE53 CeaI-6835 RIFXD COMP 68K OHM 5% L/U4W
RU5Y 068384625 RIEFXD COMP 2600 OHM 5% L/4W
RE58 0e83-2225 REIFXD COMP 2,.2K OHM 5% /4w
FACTORY SELECTED PARTITYPICAL VALUE GIVER
RUS56 Q6B3I=2445 RIFXD COMP 240K QKM 5% 1/4w
RUSY 06831845 RiFXD COMP 1BOK (OHM 5% /4w
RUSE DEGB-0060 RIFXD COMP 3,60 OHM %6 /49
R459 06842724 REFLD COMP 2.7% OHM 10% /4%
ASDO Ok260-7053 CHASSIS ASSY'INCL:s2'Jd1-J4 115/270V ONLY
* FACTORY SELECTED PART,TYPICAL VALUE GIVEN
# See list of abbreviations in introduction to this section
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Table 6-1. Reference Designation Index (Cont'd)
S ERITTT . . e e o -
Deesig‘na:':ion # Stock No. Description # Note
AGBDO 042607026 ASSYIDECIMAL POINT AND OIRECTION IND
R60J 0687-82731 RIFXD COMP B2K CHM 100 1/24
veol 214%0-0127 LAMPIGLOW 1/10W
V602 2140-0127 LAMPIGLOW 1/10W
Voos 2140-0018 LAMPIGLOW 1/10w
V6048 Z140~0018 LAMPIGLOW 1/10W
VE0S 2340-0018 LAMPIGLOW 1/10W
¢l 0160-154C CIFXD MICA 0.2 UE 0,.2%
c2 0160~1515 CIFXD MICA 2200 PF 10% 500VDCH
FACTORY SELECTED PARTiTYPICAL VALUE GIVEN
c3 0121-8205 CIVAR CER 5 PF 250VDCW
ca4 0160=-1031 CHFXD CER 10 PF 10% 3500VDCY
FACTORY SELECTED PART;TYPICAL VALUE GIVER
s 0160-3510 CIFXD MICA 1200 PF 10% 800VDCH *
ce 0160~1227 CHFXD METAL PAPER L05 UF 10% 250VDCW *
CRL 1910-0016 CI1ODEIGERMANILM JO0MA AT 0.85V 60PIV
CR2 1910-0016 DICDEtGERMANIUM JOOMA AT 0,85V &0PLY
F1 9110-0234 FUSE: CARTRIDGE SLO-BLO 0.14 FOR 115V OPERATION
2110-0311 FUSE: CARTRIDGE SLG-3L0 62mA FOR 230V OPERATION
NJ 1251-0148 CONNECTORIPOWER 3 PIN MALE
J2 1251-0141 CONNECTOR S 18=C ONTACT
w3 1251=-0135 CONNECTORIFRINTED CIRCUIT 18 CONTACTS
Ju 1251-0135 CONNECTORIPRINTED CIRCUIT 15 CONTACTS
N CONNECTOR ¢ INCLUDES1
1510-0011 BINDING POSTIBLACK(Z USED)
04260-5021 INSULATORT2 EACH
Ql260-5022 INSULATORIZ EACH
+6 04260-5028 CONNECTORIFCR BIAS BATTERY
. 0U260~104% SHORTING BAR FOR Jé
J7 CU4260~-5028 CONNECTORIFOR EXT RESISTOR
CPsLS  AND BIAS CAPACITOR
C4260-10u4% SHORTING BAR FOR J7
Ja qu260-5028 CONNECTCORIFCR EXT F!ESIST_OR:CS:L.P
QU4260-104% SHORTING BAR FOR .8
N 08260~5028 CONNECTORIFOR EXT OSCILLATOR
Ji0 Qu260-5028 CONNECTORIFOR DETECTOR
M1 1120-0768 METERIS0Q LA
R1 2100-117z RIVAR DEPC 5K QMM 10% O.3W
R2 C6BU~1521 RIFXD COMP 1500 OHM 10% /4%
R3 oUu260-T040 RIVAR WW 5K QMM
R 2100-1171 RIVAR Ww 10/4 OHM 10% 1.2W
RS 04260-7T03) RIVAR Ww 16K OMM +10C OHM
REPLACE ONLY WITH DQ DIHAL
* FACTORY SELECTED PARTTYPICAL VALUE GiVEN
# See liat of abbreviations in introduction to this section
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Model 4260A

Heference — s o
Design;}.ziozl F Stocs No Description # Note
R& 06981273 RIFXD DERPL L OHM 5% L/2W
R?7 Cé&EBHw Ll RIFXDL CorMF 00K OHM 10% [/4W
51 2101-02C2 SWITCHISLIVE(LINE ON)

52 31C1-0023 SWITCHISLILE CPCT(L115/230V)
53 3101-Ceeu SWITCHISLIUELINT-EXT 0S¢
T CH260~2€602 TRANSFORMERIPOWER
T2 QU260-58£03 TRANSFORMERIDEC
Wl 8420-137: CABLE ASSYIFQWER CORD
xF1 14QQ0-0CEs HOLDERIFUSE POST TYRE 346
MISCELLANEQUS
04260-1023 BRACKET
ouz6s-1071 BRACKET:ICOUNTER
1410=-0C33 BUSHING FOR CRL CONTROL
Ou260-55s2 CABLEIDI AL
1L40-0020 COUNTERICRL
Quz60~-7027 GEAR ASSYILRL COUNTER DRIVE
Qu260~-5C30C ITNUEX
O370~-0CEC KNOB FOR CRL CONTROL
Q3700275 KNOB FOR CRL CONTROL
0370-027: KNOBEDG CONTROL
CET0-0z57 KNOB DG YERNIER
C370~-0077 KNOBIFUNCTION
OX70-0077 KNOBSRANGE
0X70-025% KNCOBISENSITIVITY
Qu260~50245 LENSIFINDGER
04260-5059 PULLEY FOR R5
04260-5027 WINDOW GLASS
OL260=7057 SCALE DRUM ASS'Y
042601082 BRACKET: METER
ITEMS BELOW FC2 100 VAC OR 200 VAC ONLY
1251-00435 ADAPTERIPLLG {100/200V ONLY)
CHR6Q-T032 CHASSIS ASSYSINCL S2+J1=04
QU260-1038 FRONT PANEL
T120-0492 NAMEPLATEY100/7200V
7120-0455 NAMEPLATE: 100V ONLY
oU260-9950 OPERATING AND SERVICE MANVAL (100/200 VAC ONLY)
O4260-55003 CPERATING AND SERVICE MANUAL {115/230 VAC ONLY) :
# See list of abbreviations in introduction to this section
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Table 6-2
Tabie 6-2, Replaceable Parts
%5 Stock No. Description # Mir, Mir, Part No, TQ
0L21-0039%9 CtVAR CER 8-%0PF 350VDCW 28480 (0121~0039 2
012 1-0205 CivaR CER 5 PF 250VvDCw 28480 01210205 1
C14Q-0194 CIFXD MICA 110 PF 5% 300 VDLW CHOER IRDM1sF1114J3C 1
C140-0204 C1FXD MICA 47PF 5% NPO 500V0OCW QUCEZ IRDMISELT70U5C 1
0160-1031 CIFXD CER 10 PF 10% 500VOCW | 28480 0160-1031 1
0160-1038 C.FXD CER ZGpP'lO%;SOO\H)CVV 28480 10160-1038
0l60C-1039 C1FXD CER 25 PF 10% 50UVDCW 28480 10160-1039 1
0160-1045 CIFXD CER 4 PF/0.25 PF 500VDCW 28480 i0160-1045 1
0l60-1161 Ci1FxD pPAPER 2000 PF 10% &00VDCH 28480 01560~1161 1
Cl160-1227 CtFXD METAL PAPER .05 UF 10% 25C0VDCW 28480 |0l60-1227 1
Cleo-1271 CIFXD MY 0,01 UF 5% B50vDCW 28480 (01601271
0l60~-1510 CtFXD MICA 120C PF LO% S500VDCHW 28480 |0160-1510 1
0160-1515 CIFXD MICA 2200 PF 10% 5Q0VDCW 28480 |[0160-1515 1
0160-1560 C1FxD MICA 0.2 UF Ca2% 28480 |[0160-1540 i
0160~1542 CtFXD MY 1500 PF 10% S50VDCW 28480 [0160—15u2 i
0160-1543 CI1FXD MY 2200 PF 5% 50VDCW 28UBG 01601503 H
Q160-1544 CrFxD MY 4700 PF 5% S0VDCW 28480 O1l60-1544 3
0160~1545 CiFXD MY 0.022 UF 5% 50vpCY 28480 0160-1545 i
0160~1548 CtFXD MY 0«22 UF 10% 100vDCW 28480 0i6L~15u8 i
0180-0708 CIFXD ELECT 3 UF 15VOCw 28480 :0180-0708 1
0180=-0756 CiFXD ELECT 20 UF 15VDCW 28480 0180~0756 11
01800773 CiFxD ELECT 50 UF 15VDCQW 28480 0180-0773 2
Q180-0945 CiFXD ELECT 50 UF 6VDCH 28480 0180-0945 4
0180-0962 CiFXD TANT 1 UF 208 35vDCW 28480 (0180+-0962 b
0180-0964 Ci1FXD ELECY 100 UEF 50VDCW 28480 0180~0964 i
0180-0965 CIFXD ELECT 200 UF 25VDCW 28480 [U180-0965 1
C180-0%66 C:FXD TANT 220 UF 10% 10OVDCW 284801 01800966 1
cl1ac-0967 CtFxD ELECT 500 UF 25VDCwW 28480 |0180-0967 b
0180~0978 CtFXD TANT 1 UF +75«15% 50VOCW 28480 |C180~0978 1
0180-0981 CI1FXD ELECT 22 UF 160VDCW 284B0 U180~0981 1
1801025 C1FXD TANT 22 UF 20% 6VDCW 28480 01801025 1
C180~1026 CiFXD TANT 47 LF 20% &6VvOCW 28480 |C180~1026 3
01801029 CeFXD TANT 1 UF 20% 15vOCW 28480 0180~1029 1¢
0180~1032 CtFXD TANT 10 UF 20% 15VvDCw 28480 101801032 2
0370-0050 KNCE FOR CRL CONTROL 28480 103700050 1
0370~0077 KNOBIFUNCTION 28480 |0370~0077 2
0370-0256 KNOBISENSITIVITY 2BUBC [03T70-0256 1
0370-0267 KNOBIDG VERNIER 28480 037002867 1
0370-0272 KNOBIDG CONTROL 2B480 103700272 1
037T0-0275 RNGB FOR CRL CONTROL 28480 10370-0275 1
06831045 REFXD COMP 100K OHM 5% 1/U4w 01121 ([CB 1045 2
0683-1215 RIFXD COMP 120 OHM 5% i1/4w 01121 1CB 1215 1
0683-1225 RIFXD COMP 1200 OHM 5% 174w 01121 1CB 12235 4
0683~1235 RIFXD COMP 12K OHM 5% [/4W 01321 |[CB 1235 3
0683-1335 RIFXD COMP 13K OHM 5% 1/4% 01121 [CB 1335 1
0683~-184U45 RIFXD COMP 180K OHM 5% 1/uW 01121 |CB 1845 1
04683-1855 RIFXD COMP 1.8 MEGOHM 5% 1/4W Q01121 |CB 1855 1
0683-2025 R1FXD COMP 2000 OHM Sk 1/4¥ 01121 |CB 2025 i
0683-20535 R1FXD COMP 20K OHM B% i/4w 01121 (CB 2035 1
Q683-2225 RIFXD COMP 2.2K OHM 5% 1/uW 01121 |GB 2225 1
Ce683-2425 Ri1FXD COMP 2400 DHM.5% 1/4¥ 01i21 |CB 2425 1
Q&B3-2445 R1FXD COMP 240K OHM 5% 1/4W 01121 |CB 2445 i
# See list of abbreviations in introduction to this section
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Table 6-2

Table -2, Replaceable Parts {(Cont'd)

% Stock No. Description # Mfr. Mir. Part No, TQ
C683-2715 RIFXD COMP 270 GriM 58 1/uW 0512 [CB 2715 i
0683-2735 REFXD COMP 27K OHM 5% |/4W 01121 [CB 2735 1
0683-2745 RIFXD COMP 270K OHM 5% 174w 01121 IcB 2743 1
0683-3015 R1FXD COMP 200 OHM 5% 1/4% Gli21 CB 3015 1
0683-3025 RIFXD COMP 3000 OHM 58 L/4¥ Gli21 CB 3025 1
CEHB3~30U5 RIFXD COMP 300K OHMM S% 174w 0ll2: CB 3Qus 1
Ce83-3315 RIFXD COMP 330 OnM 5% /0¥ 01125 CB 3318 1
C6B3-3625 RIFXD AOMP 3600 OHM 5% /4w 01125 ICB 3s2s 1
COBI~354U5 RiFXD COMP 360K OHM 5% 1/4% 28480 |0683~346U5 1
0BB3-4715 RIFXD COMP 470 OHM 5% L/4W oll2y CB 4718 !
0683-5135 RiFXD COMP 51K O-M B% L/0W 01121 [CB 5135 1
0&6B3-562% RIFXD COMP 5600 OMM 58 174w 01121 |CB 5625 5
0683-563% RIFXD COMP BoK OHM 5% /4% 01121 [CB %638 3
0683-6215 RIFXD COMP 620 OHM 5% /4% 01121 [CB 6215 3
06836815 RIFXD COMP 680 OHM 5% L1/uW 01121 [CB &8i5 2
0683-6825 RIFXD COMP &80C CHM 5% 174w 01121 /CB 6828 1
0683-6835 R1FXD COMP 68K OHM 5% L/uW 01121 [CB 6838 F
0683-7515 RIFXD COMP 750 OriM 5% 1/0% 0li21¢B 75is 2
C6B3I-821% R3FXD COMP B20 OrM 5% /4% 01521 |CB 8215 i
0683-8225 RIFXD COMP B200U OMM 5% 1/4W 01121:CB B22% i
D6B3~8245 RIFXD COMP BZOK OHM B% 174w Cli2l(CB 82u4% 1
0684~1031 RIFXD COMP 10K OnM 10% l/4W oLi2) [C8B-1031 2
C684-104] R1FXD COMP 100K OHM 10% 1/4% 01121 |CB 104y [
0684~1231 RIFXD COMP 12K OrM 10R 174W 28480 |06BuU-1231 2
0684~1521 RIFXD COMP 1500 ORM LO% 1/4W 28480 |068H-152] 4
O684-1531 RIFXD COMP 15K O+M 10K 1749 01121 [CB 53} i
0684223 RIFXD COMP 22K CHM 10% 1/uw cll2l |¢B z231 3
06842721 RIFXD COMP 2700 OHM 10% L/4w Cli21 |CB 2721 [
O6BU~274U ] RIFXD COMP 270K OHM 10% I/4w 01121 |CB 2741 3
0684-4721 RIFXD COMP 4700 OHM 10% L/4w oli2l |CB 472} 4
0684-4731 RIFXD COMP HTK OHM 10% 174W 01121 {CB 473} 2
0684=-5421 RIFXD COMP %.6K OHM 108 L/4W cli2l |CB Bs2t i
06B8L4~6821 R1FXD COMP 6800 OHM 10% L/4W% 01121 1CB €82} 5
068U-6831 RIFXD COMP 68K OHM 10K l/4W 28480 [06B4~6B3) H
pe8U-B221 RIFXD COMP B200Q OHM 108 1/4W 01121 {CB 8224 3
G687~ 154} RIFXD COMP 150K OHM 10% 1/2W 01121 [EB 154} i
Ce%0-1821 R1FXD COMP 1800 OHM 10% LW cli21 GB 182y 1
C698~1268 RIFXD MET FLM 10K OHM Q4l% 1/2% 28480 I069B~ 1245 1
0698=-1373 ' RIFXD DEPC 1 OHM %% 1/2W 28480 0698~1373 1
C49B~ L1374 RIFXD MET FLM 30K OHM 1% 1 4w 28480 0698~1374 1
086%8-1375% RAFXD MET FLM 3K OHM 1% /4w 28480 0698-137% 1
0698-1376 RI1FXD MET FLM 975 OHM GlLE 174k 28480 |069B-1378 1
C698-1377 RIFXD MET FLM 970K OHM O.1% L /4W 2auso'0698~1gg7 1
0696-31380 RIFXD MET FLM 1K OHM O,1% 1/2W 28480 [0698-1580 i
06G8-1381 RIFXD MET FLM 100 CHM O,1% 1/2W 28480 |0698-1381 1
0698~1400 R:FXD VET FLM 500 OHM 0, 1% 1/2W 2B4BO | 0ECE-1L00 1
06984142 RIFKD MET FLM 15,8 OHM 1% 1/4W 2B480 | 060 ~4 142 1
0757-0926 RIFXD MET FLM 1.2K OHM 2% 1/8W 28480 07157-0926 3
0787-0928 RIFXD MET FLM 1,5K OHM 2% 1/8W 28480 07570906 2
0787~0930 RIFXD MET FLM 1.EK OHM 2% 1/8W% 28480 [ 0757-0930 1
0757-0935 REFXD MET FLM 3,0K OHM 28 1/8W 28480 07570935 2
07570939 RiFXD MET FLM &,3K OHM 2% 1/8W 284801 0757-09329 &
0757004, R:FXD MET FLM 5,1K OHM 2% 1/8W 28480| 0757-0941 1

# See list of abbreviations In introduction to this section
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% Stock No, Description # Mir. Mir, Part No, TQ
0757-0947 RIFXD MET FLM G.1K OHM 2% j/8W% 28480 10T57-09uU7 3
0757-0951 RIFAD MET FLM 13K OHM 2% 1/8w% 28480 Q7570951 2
0T57-0952 RiFxD MET FLM 15K OHM 2% 1/8% 28UB0 [0757-0952 1
0757-0953 RIFXD MET FLM 16K OHM 2% 1/8% 28480 07570653 1
0757-0955 RIFXD MET FLM 20K OHM 2% 1/8% 28480 |0757-0655 1
0757-095% RIFXD MET FLM 30K OWM z¥% 1/8w 28480 [0757-095% 1
07570960 RIFXD MET FLM 33k OHM 2% 1/8% 2B4BO |0T757-0%60 5
0757T-0%68 RIFXD MET FLM 68K OHM 2% 1/8% 28480 |0757-0948 2
1120-0768 METERtS0 UA 28480 1120-C768 1
1140-0030 COUNTERICRL 28480 | 1 140-0030 1
1205-003%% HEAT DISSIPATOR FOR Q201 28480 1 1205=-0053 1
1251-00u8 ADAPTERIPLUG (100/200V ONLY) 28480 11251-00u48 1
1251-0135 CONNECTORIPRINTED CIRCUIT 15 CONTACTS 953504 | SD-615UR 2
1251-0141 CONNECTOR118~CONTACY 28480 1255-0141 1
$1251-0148 CONNECTORIPOWER 3 PIN MALE 60427 [ H-1061~2 1
1400-0084 HOLDERIFUSE POST TYPE 3AG 75915 342014 .
i410-0033 BUSHING FOR CRL CONTROL 28480 | 1410-0033 1
1510-0011 BINCING POSTIBLACK ZBU480|1510~0011 2
1853-0010 TRANSISTORISILICON PNP 28480 1853-0010 3
1854=-0003 TRANSISTORINPN SILICON 28480 | 1854-0003 2
1854=-0022 TRANSISTORINPN SILICON 28480 1854~0022 i
1854=-0071 TRANSISTORISILICON NPN 2N3391 89UT3 | 16ATG2 1
1901-0028 DIODEtSILICON 400 PIV Ge5 AMP 284801 1901-0028 2
19010040 DICCESSILICON 30 MA AT 1v 30 PIV 2848601 1901 ~0040 15
1901-0045 SEMICON DEVICEDIODE SILICON 28480 1901~0045 3
1902-0031 DICDE +BREAKDOWN j2.7V 5% 400 Mw 284801{1902-0031 2
19020037 SEMICON DEVICEIDIQDE 28480 1902~0037 1
1902-0057 SEMICON DEVICEtDIODE SILICON 28480 1902-0057 1
1910-0016 DICCEIGERMANIUM LOOMA AT 0485V 60PIV 28480 1910-0018 14
2100-1171 RIVAR WH 104 OHM 0% 1.2W 256480 | 2100-1171 1
2100-1172 R:VAR DEPC 5K CEM 0% 0.3W 28480 | 2100-1172 1
2100-1776 R:VAR WW 10K OHM 10% LIN 1/2w 28430 | 29001776 1
2100-1777 R:VAR WA 20K CEM 10% LIN 1/2W 28480 | 21001777 1]
2110-0234 FUSE:CARTRIDGE SLC-BLO 100mAT 100V 28480 | 2100-023k 1
2110-03%11 FUSE: CARTRIDGE SLO-BLC 62mAT 230V 28480 | 21000314 1
21400018 LAMP1GLOW 1/110W 24455 | K5 281 5
3101-0033 SWITCH: SLIDE DPDT{ 115/230V) 79727 | 6510 ¢ 1
%101-0889 SWITCH:SLIDE{LINE ON) PART OF 7056 28480 | 3101-0206 1
2101-0244 SWITCH: SLIDE(INT-EXT 035G} 28480 | 2101-0244 1
7120-0492 NAMEPLATS: 100/ 200V 28480 | 71200692 1
8120-1378 CABLE ASSY:POWER CORD 28480 | 8120-1378 1
9100-0729 INDUCTOR: FXD 100 pH 0% 28L80 | 9100-0729 4
50803016 TRANSISTCR: SILICON NDN 2N33%91 SELEGTED 28460 | 3080-3016 1
ch255-860k R:FXD ww 10 OHM 0. 1% 28480 | ob2s5-Bé0h 4
0h2b0-1086 BRACKET 28480 | J4260-1086 1
04260-1138 FRONT FANEL{ YHD) 28480 | oh260-1138 1
Oh260-12L0 FRONT PANEL(HER) 28480 | 0h260-1240 1
04260+ 1049 SHORTING BAR FOR J6 28480 | 04260-1049 3
042601071 BRACKET: COUNTER 28480 | L260-1071 1

# See list of abbreviations in intreduction to this section
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e . . e e : e et e s 1 e e
b Stook No, Description # D Mir. Mfr. Part No. TQ
QUZ6U-5041 INSULATOR1Z EACH . 2BLBO 04260~5021 2
OU260-5022 INSULATOR12 EACH 28480 (O4260-5022 2
CU26C-S028 CONNECTORIFOR EIAS BATTERY T 2B4B0 I04260-5028 5
OU26G-5024 LENSIFINDFR | PBU4BO QUZ260-5024 1
Cu260-5027 wINCOW GLASS {28480 l04260-5027 1
CUZ260-5030 INDEX ; 28UB0 {CH260=-5030 !
ou2eL-2.59 PULLEY FOR RE ; 28480 [OH260-5009 1
O4260= 1353 ASSY:RANGE, FITICTICH SEITCH & SCALE 28480 (Lp0w7055 =
04260~ 7% ASSYIDETECTOR . 28480 ;04260~775k 1
04260-7053 CHASSIS ASSY+INCLIS20JL =gk | 2B4B0 |Q4260-7053 1
Qh26C-7C26 ASSYIDECIMAL POINT AND CIRECTION IND ZB4BO 10U4260-7026 1
ou260-T7040 RIVAR WW 5K CHM 28480 |U4260~7040 ]
CU4260~T027 GEAR ASSYICRL COUNTER DRIVE ; ZBYBO [CH260-T7027 1
04260- 757 SCALE DRUM ASS'Y . 28480 04260-7057 1
CH260-7031 RIVAR wW 16K OkKM +100 OHM | 2BUBD | QU260-70C31 1
CH260~7032 CHASSIS ASSYIINCL S22J1-u4 ;28480 04260-7032 1
CU4260-8542 CABLEIDIAL D 28480 |0U260-8502 1
1
CU2e0-86Q2 TRANSFORMER (PORER 28480 |Q4260-8602 1
04260-8603 TRANSFORMERI10SC 2BUBG (DURE0-8603 1
OH260-8604 R:FXD WW 0,986 OHM 0,%% 1 28480 |04260-3604 1
O4260-7022 ASSY :POWER SUPPLY AND 1KHZ 0SC 28480 042607022 1
042607023 ASSY sREFERENCE VOL TAGE 28480 |O4260~7023 1
# See list of abbreviations in introduction 1o this section
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Talie 6-3. Manufacturer's Code List

The following code numbers are from the Federal Sunply Cade far Manufacturers Catatoging Handbooks H4-1 [Mame 10 Code}
and H4.2 ICede fo Mamel and thet latedt sup{:lcmenh. The date of revision and the date of the supplesments used appear al
the Bottom of euch page. Alukabetical codes have begr arbitarlly asnigned ta swppbers aet appearing in the H4 handbooks

Lede Code

Na Honulecreres Addieys

mecbidnugtars,
instipments, Ing,
15icr Frodusts Biv,

Ameiad, Semicon
5 D,
_of Rmenica, inc,

neensg Co,  San Fa

HE19-3C
Revied: Yoy, 1988

02337-1

Ho.

Menulocturer Address

swnrarclis, Wi

ALY
CNY
i

Reanlzi View, Cald,
s,
Cald,
e NN
e, Calidl

Mauntzis View, Cald,

Fate hio, Cail
Rackaway, H.3
Lo frpeles, Lalid
Pemona, Can!

gess Baltasy Co.

Hiagars 7o Lanada C.A. Keigren C. Engiewaed, Colc, Ceto,
Tae Brstel €2 Wateshugy, Cena, fhmege Wiz, Skokie, Hi, . Com,
Slzzn {ompany Wadley, Toif. Polatme Cap. Cambeidge, Mass,
iTT Camnor Electing iac., Phaemy Do, C Sung

o
85 Eier o5 femianduthos

Qpetetians, Div. of CBL g, Lowell, Mass,
ingrzaagelis, Ing,
Losta Mesa, Calit.

FHousten, Taras
Sus Vallay, Lail

ik, AiII6N3

Eabiock Eelays Div,
Tevas Cepacilal Go,
Atoke Liectionics

Code

M. Monvlacturer Address

Phutagehdes, Pa,
New Yen, NY
No, CHicag

Now Beam, £

ein Parh, Cleseland,
West Crnesid, Yass,
13 New Hprsalle, HY.
kel Fife Do, gf Amenia, Inc.,
Carlstage, &),
Lancasier, Pa.
Fale Alte, Calit,
Gwenshors, Ky,
Chscaga, LI,

5
th Lol Fradugls L,

Hawhkesbury, Onfaro, Cavada
indidnspohis, g,

B Mallory & Lo dns.
wecnanical fndoshii
wisiive Prec
Huler Co.

Fiegisien Yhesmomete: § last, Lo
. Southam plae, Fa,

Lexingtan, Mass.
Westrmsier, MJ,
Waltham, Mass,
Selmz, 8.0
Shiage, 1.
Elmsford, N.Y.

Fiyhe

{Cempany
clies Co.

Sastora Ce,

i 55 Mig. £o.
Sunpson Eiectrie Co.
Seastone Corp,

Code

No.

Monuterserer Adéress

Prechiin gl ing,
Fulleilon,

Fa.
lil,
Cincienall, Jnse

Elyna, Ghg

ng & Yool Co.

deLser Gorg,
Dreogion of Amohened
s Cargp,

fance Co.

1ation

conduclo Frof. Degt. Elsctio Assemblies, inc. Chizago. . Raytheon Lo, Commeitial Appastus & TSR Len Eivc Chicags, 1,
athine B Togd Ca. sallery Es:er:y LTy, of . Systems Do, 0. Nerwaik, Cans, Z?elb Litteie O LiFE ﬁf\afn.gs, I3,
Lo, . Canade, Ltd. Twotls, Oataise, Casadsa Spauiding Filie Cs. lac. Tonawanta, N.Y. mge‘sl Lo Wlg, o, Erie,
o smsilien Electne Carp, 1214 Generad Tiassistor Weslem Coip, Spregse Eleclric Co. fosts Adams, Mass, TE71E O, Warware) $an Fiancisea, Calis,
} < Besalor Cadac, Dener Los Angeies, Call Teiez, e, St.Paul, #izn, 16433 Beaeral snslunent Sorp,,
/ H nk Gy, I TeTa, Inc Rerkeiey, Calil. Taomas & Belis Co. Etizsbeth, §., Mizamale Cev, Newark, N.L,
e Fan Someresile, W), e Co N:agarz Falis, N.¥, Trplent Electical last, Ca, Bigtttar, Ghie BT James Males il To lsc #alden, ;‘fas&
B2RGE Aview, Rztand Hegeman Elect, Cn LT3 ol Berag,inc, Bewns, |nd. s Switoh sed Sipeat, Div. of TH493 LW Mille: T, Los Asgeies, :aial.
’ : Chizags Telephane of Califassra, tac. westaghouse Ag Brake Ge. P ittshergh, Pa. 830 Honadanck w018 San Leaadro, {shl.
tas Lo, o, Pesagena, Calit, gniveisat Blectric Lo Qwasss, Wich, 755‘”: Maelles Eleslic Co, Cievetand, Bhie
eacs Products Co. Bay State Electranics Corp. Warthom Mass. Hard-leonard Electae Co, 81 Veraon, N.Y, 76?}" Uak Hanulactet Crystai Lake,ill.
ot of Betovnx Myl Hicrowave Electicnics Corp.  Paly Allo, Calil, #iestern Elzcinic So.hi. fiew York, H.Y, JIBEE The Brasis (o .
Fapst Tube Co. Danczs Elactionics dng, Cesia Mesz, Catit, Wesics Insl. Div. of Daystrom, lsc. . Beailis f Hellywood, Cald.
© Devision of Hewlalt-Pagkasd Cz, Seneszt Gstrement [orp., Semicossucior Siv., tewah, B.1 71025 Pacific Meels Co. Frangisce,
Pate Alts, Calil. Pratucts Giaup Hewark, ¥ 1. 234 Wittek Mlg, Co. Cheeage, HE 12l Phaso wmenl gnd
G4ESE  Sylvame flecitic Prodaets, Fiociaine, inc, Buesa Pak, {aiid, E6TE  Savere Woilansak Dw. Minn. Migisg 8 . Elac 1 e Spuld Pasadena, Cabid,
Witinwave Device Giv. Mounins Vizs, Calif N Pala Ailn, Cald. g, Co. L Paul, Miza, THST Phlagelphiz Steer anc Wire Core. .
Q¢T3 Moicrols, Inc., Semscandsctor Pred, [ Philagelphiz Hasgie Co, Lamden, H.J. Abten Mg, Co. Harttard, Cean, . . Philadelphia, Pa,
Bhognis, Aricons Slarestal Mg, C. Dovel, N.J. Allen Mig. Co. fizittesd, Conn. 17347 Amesican Hecne B Foundey Co. ]
94732 Fen |, ne, Weslem Du Culver Cily, Sslid, Yipgon Efectos Co, Lid. Takys, Japan ailwetal Screw Product Co. fne. I Poites & § Biv, Prncaten, ind.
94773 Auteasse Electing Co. b e, Il Malex £ lectranizs Cnog. Clask, N_5 Gardes Ty, 4.Y. ‘”ih Ry E'““f"'c Compenents Biv. Camdes, §.J,
52758 Sequers Wee Co. Bedwond Ciy, Calit, Dedta Semiconductor lsc, Newpsid Beach, Cald, Atteatic indiz Rubbes Works, Ist. Chicaga, | TIEIB Genesal sostrument Loip., RECI!L%F:{; o e
BeEEt Precusien Conl Speing Co. ] Meote, Calit, Thetme o [alias, Texas Amgerite Ca.lac. Unige City, K. 3, - _— reakys, H.¢
94872 FLM. Wefor Company Hestersster, 1L TEIElunie; (BB .H) Hanaver, Gerwany Belden Mg, Cn. Chicago, th, ];éf; :CZLS?F?» 2‘f5“»j:c‘3<’ljr Tﬁafffﬂuf%. 7.
DS00E  Twenheth Century Plastics, fse. Migland-#ight Dy, of Pacilic fngusliies, ing. Bird Electroaic Corp. Cleveland, Ohia i‘t!;‘ﬁ S:B;:'f E‘E"';:”- o la"ll'. ersance, Caht,
1,08 Bngetes, Calt, Hansas Lily, Kansas Birabath Radio Co. New Yok, H.Y. RN P‘”;@ crasiat of iHinos .
{5277 #esungheuse Electiic Do, 13095 Sam-Tecy Feubury Park, Calid, Boslon Gea: Works Div, of S '“‘?E ues ) Bigas, il
Conductar Best. 618% Catit, Rosislor Corg, Seath Menica, Calid, Menay Co. of Texas Quincy, Mass. ?B‘% ignal Indcaicr Gurp. few York, B.Y,
85347 snis Ine 14755 an Components,lsc.  Cosshehockes, Pa. Bud Redio, dat. Wittorghhy, Oy 7835“ AL P'Ef'a_“f L
03593 Ntimtsoagc Epginessing Co. 14453 Howlall-Packaid Company s oveland, Colg, Camice Fastener Carp, Earamys, H.}, ?Eﬂ’f ; . Chicagn, H‘L
D518 Tosmo Plastic 14655 Comell Subliar Elockie Caep. Hewzrk, #.4. Cadweli Condenser Torp, L indentwst LI, 3. 'Séé; an Francisco, Cai\,
1o ¢ Eleeincal Spee, G0} 149EG Wiltams Wy, Co S3n dese, Calil, Bussmzna Mg, Biv. ef i“w; - ?fﬂysi, P
95624 Bastier Cotmin To, 19363 Wabster Tleckosics Co, Hew York, K.Y, M Graw-£aisen Co, S, Leuis, o, 75;5: Wailham, Mass,
95778 Tiftea Optueat Co. 15291 Adwstanie Bushisg Co.  %.Heliywood, Catit, Chicage Condenser Coup. Chicago, 1. 74790 ol ra 5 C,‘fVEI-amJ Obeo
Rgslyr Heighis, tong islend, N.¥ 15558 Micren flaclionss Latil. Spring Lo, lnc. Figt-Riveta, Calif. ! i ’:'?E LRfineeis f"_pabr:ai. Cfisf.
28728 wetie-Ter (o, Garden £1ty, Long Islasg, K.Y 13 Geip. Edkbart, ind, g?i 3;;225'{} P r‘iﬂmﬁ;?e' flass
05783 Stewart Enginescng Co. 15732 Twenlieth Century FTT Gasnon Electric jac,  Los Angetes, Calid, 1_1;2 Goas ;z“ : e bang slang ity, B.Y,
GE8I0  Werelimid Eagineediag Inc. Colt Spriag Co. Sani Clars, Cal Lmema Enpinpering Ca, Burbank, Calid, :;?5 wee wiﬂ- 'EM‘ Hastiard, Car.r;,
GEAC4 The Sissick Lo Ameica e, M View. Cald. L7 Clate & Co. Chicago, HE ’;9- ! eaco #ig. Lo Cicags, NIL
08173 Bawsct ang Lomy Opticat So. Liver Drv. Thonas ' Centialab Div, of Giose e leg. FIT Continenias®iel Slectronics Ce;?s;._! i o
OB4G2  [.T.4, Frogucts Co. of America itzga, ML Loap Istang City, B.Y. i#ilwaskee, Wis, ; ) A ilace lphia, Fa,
5475 Westem Devices hc. Bursann, Catd. 1603 Spiuce Pone iea Ca, E p;n; Nt TG Commexcial Plastics Co. Ehicago, 1. ;3;23 5‘*‘”5"HWI€-_€“’T  Mew Rochelse, N.Y.
9€340  Amatem Electionic Rargwae Co., ing, 6352 Gompeler Diede Corp. Lodh, B P08 The Corsish Wire Go, Hew Yoik, B ¥ ¢ Megto Divisien ol Sessions . )
Hew Rachzlte, WY, iG42%  lgeal Proc, wetwr o, inc, JI74¢ Chicago Winsature Lamp Warks  Chicage, |1l ; Clack r:::,‘ - Moresstewr, N.J.
06559 Beede £lectical Shstument Do, tnc, Be Jur Mete: D, Beockiyn, W1, 1153 AL Sineth Corp, Croddey Div. BUITU Schadtzer oy Ploducts Co.  Elizonetn, b,
Penacsck, N5, 16758 Delce Radio Dire, of G Cotp.  Kakoma, Ind. ¥est Orange, H_j. Fires Tewmhucs Liupmeal - Hew Yoy, N.Y.
GEEGS  Geners! Dewites Co., inc, fadiznezehs, Ind, 17148 apnelics 0. Canaga Patk, Calit, TiMG Tiack Mg, Co., Howard 8. Jones Div, t\ca_.emt \n(}:\uwses Assufmtuluﬁ. Afw brznd
G673) Huckea: Cop. of America 13474 Fraces Company Weustain Wiew, Cafit, Lhicago, lktf. o Fuze 2%1\‘.353.#. standards-¥aghssptes, 0.0,
4.5 femca By, Pheenn, A 18476 Ty-Car g Co. tnc. stotliston, #ass, 4 Dow Corsing Gare, Hidtane, Mich, 877 “””“‘”i it Uit Bargn .
46812 on Mg, Ce., West Bav. Vaa 3us, Cand 15485 esii1gs Bes Plaines, IIl, 238 Electo Kolsve Mg, Co. bac, . E\e‘c:rt 05 vcrcs.ﬂ Hallingtmd, Cona.
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lectronse Conpsaents Dept. Echigse-Proneer Div, Teterbete, N_J, Ghicago, HE. Spall Rebeats o Eanteots Co, #ilssbota, {hio
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Section VI
Table 6-3

Table 6-3. Muanuizcturer's Code List {cont'd)

B Ranusfactarer Address Ho.  Manofocrorer i3

RESUTE RTINS

Baan

léwras

Switeh
Metale & Contreds Inc.
Soesges Faadugls

Fhigtizs Advarce Conliel Co,

Research Frageces Serp,

Rotien Mz, O, 00,

Veelos Electionic Co.

Western §asher Mg, Lo

Cer Fastensr Ce.

New Raxpshua Sail feating, e
e

Radiw Melena

Lenetal lasttumsal Cop, Aupat inc
cilor Daw, Daie Electizaics, Ing,
ITT #ire ang Cable O 1 Etro Torg,

Grema Mg, O

Victory Esgsngening Torp.,
Bencis Colp., Fed Gonk Dy,
Rubseil Corg.
Spadf, Herpas #,, Ing,
Cenitzl Sciew o,
Gawstt #ira 2nd abie Lo,
iy, of Amerage Comp,
23554 Bunoughs Corg,
Electzome Tube Div.
EIM46 Evaieagy Div. Halionat Carben
Div, iason Carkede Cosp. Hew
83777 Mogel Eng. ace Mig, Inc. Hu

2 Redwass L0
Wizrg Swilch Div.

ady of Imdusiy, 1: 5
Tensofite Insulaes wire Co, fac,
Tatiyt

dyluzgiz Blecig P
Semecontucto: bw, LE

961340
Rewised: May, 1385
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Cade
Mo Barufactorer Address

Hew ¥aak, N.Y.
Bansheln, (o
Furl Moemguin, N
twiagston, N7
Haysane, N.|

{umrey, #ass,

Soentshig £ Lo jnc.
Laveland, Coio,
Meewars, #.0,
Cop.
omes i East Patesson, %.)

CRester, Pa,

Hunt:agton, bnd,
Wit : ine. Beltwaod, 15
Huicester Fessed Alamns Cop,

Woscester, Mass,
George A, Fiefbrick Reseaichers, Inc,
Bastan, Mass.

Filies Products Cedp. tham, Fia.
Coatenental Conseciar Casp. Waodsige, H.Y,
Leerratl "lg, o, dnc, Long feland, N.Y.

I, Busbank, Ua5!,
Shepadan, Wyo.
Buidgeport, Cosn.
Goreos Corp. Bioomfield, N i,
Weskade g, Ca. Chicaga, 115
Gage £ieclng Ca., lac, Frankha, Ind,
Werkesse: Co. Chcags, #,
Hygysns Laborataries Susayvsls, Calil,
Hi-F Div. ef Aerevox Corg, Olean, .Y,
Taordarson-Meizsner Div. of
Magaire indslries, it L, Casmed, 1L
48238 Sela Mamdacturang Ceo Lo5 Angeles, Calil,
3G Caiton Strew Lo, Chicagn, Hi.
¢

Le

i Blecii
ial Cosl
Vilaamn, 60

1 Micwave Rssociaies, e, Builington, Mass,
i Excel Taaestormer Co. {akland, Calif.
GFiEe ladustraai Relaming Ring Co.  Wrvisgles, %.3,
87539 Aufpmabie & Precssion Wi, Englewesd, B,
57979 Reon Reswstor Corp. Yonkees, §.¥.
Ladien System inc., Adler-Westric
Commen. Div. Hew Rachetie, 5.Y.
Jamaea, K.Y,
Gardens, Caiil.
Fasadesa, Calil,
So. Pasadena, Caiif,
Mamaoneck, [.Y,
Redwasd Tiy, Calit,

4E14%  R-Troagis, lac,
4E150 Rebbetr Yeck, Inc.
4B270 Feancis L. Moseley
SETE Miceedut, fac,
38791 Sealecke Derp,
2905 Carad Coig.

Model 4260A

Code
Ko Borufacture: Addinss

¢ E wil
WEAD Hoffgas © Lorp
21
4998 mant Lorp,
ol Catd. Newgury Cant
THE FOBLL NG H-£ WENDORS HAavE 860 N
BER ASHGNED 1% THE pATEST ENY O

TRE FEGERAL SFPLY CBGE TOR WANEFAC.
TUSERS HARDBOCK.
Males Tegt zad Die

HAE Lbs bageins, Cobt,

OGGEM Dav, ot Astomats
Rétswr o &ist,
20902 Toducis Sorp. Newars, 8.3

JBDAA Brinsk Radhs Elacloenics Lia.

Weshingten,

GIGAE EYA
GEBAR  Sizmens-Anerica

GGEBE

Gomporenis Co,
GEOME  Rubber Esp. & Deveroomes!

DOCNN A N DM
OG0 Geoltran

GRESS  Cakdiel ol Elgm Walch Ca. Burbank,
CEOWY  Caldorsse Tastern Lab, Burl:ngiea,
GEOYY  S.K. Smath e, Las Augates,

<. Co.

From: FS£, Handback Supzlemests
88§ Dated DECEMBER 583
HA-2 Dated MARCH 1952
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SECTION VI

Section VII
Paragraphs 7-1 to 7-8

MANUAL CHANGES AND OPTIONS

1. OPTIONS

-2, Options are standard medifications periormed
on ~hp- instruments at the factory.  No options for
ine Model 42604 are offered at the present thme,

-3 SPECIAL INSTRUMENTS

T-4. "Specials’ are standard -hp- instruments that
are meodified according to customer speciiications.
A separate insert sheet is included with the manual
for special instruments having electrical changes.
Make the changes specified in addition to any other
changes that are necessary,

7-3. MANUAL CHANGES

T-6. This manual applies directly to the Model 42604
with serials prefixed 845,/846-. The following para-
sraphs explain how to adapt this manual o apply to
laterinstruments withhigher serial prefix. or earlier
instruments with lower serial prefix, Technical cor-
rections to this manual {if any) are called errata and
are listed on a separate "Manual Changes” sheet
supplied with this manual.

T-7. LATER INSTRUMENTS: If the serial prefix of
vour Model 4280A is above 645 846-, refer to a
separate "Manual Changes' sheet supplied with this
manual. Locate the serial prefix of your instrument
and make the indicated changes.

7-8, EARLIER INSTRUMENTS (Backdating Changes}:

I the serial prefix of your Model 42604 is below 8457
846~, refer to table 7-1 for the changeés necessary to
adapt this manual to your particular instrument.

"Locate the serial prefix of your instrument in the

table and make the indicated changes. Note that in-
strument-component values that differ from those in
this manual, vet are not listed in this backdating
changes, should be replaced using the part number
given in this manual.

Serial Prefix

or Number Make Following Changes

601/602- .
7311/712- and below
845/846- and below
1023/1G24 and below
11113/11123 and below
1133J/1134J and below
12073/12083

-
~

G R Lo Do
[l

& LT o

o

(=2

-

O’)U‘I‘:{hwl\ﬁi—‘

No change

Table 7-1. Manual Backdaring Changes

02337-6

CHANGE 1

Delete: C423 0160-1038 20pF

CHANGE 2

Delete: C7 0160-13208 0.14F
CR3, CR4 1910-0040
R8 0684-2721 2700 OHM
' CHANGE 3

Page 3-2, Figure 3-1
Change the picture of Rear Panel as
shown in Figure 7-1,

Page 6-8, Table 6-1
Change A500 to 04260-70G25.

Page 6-9, Table 6-1
Change F1 to 2110-0119, FUSE:
CARTRIDGE SLO-BLO {.1A,

Page 6-10, Table 6-1
Change Wi to 8120-0078.
Change 04260-1085 to 04260-1080.
Chiange 7120-0482 to TL120-0445,
Delete 7120-0495,

Page 6-13, Table 8-2
Change 8120-1348 to 8120-0078.
Change 04260-1085 to 04260-1080.

Page 6-14, Table 6-2
Change 04260-7053 to 04260-7025,

o~ 3

Figure 7-1

7-1
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CHANGE 3

Pape 6-13, Table 6.2
Change 04260-1086 1 042680-1085.

CHANGE 5

Page 6-8, Table 6-1,
Change R458 to 0683-8245, R:FXD COMP
20k 5% 174w,

Page 6-9, Table 6-1.
Change V601 and V602 to 2140-0018.
Change RGOL to 06871541, R:FXD COMP
150k 10% 1/2W.

Page 8-5, 8§-6, Figure 8-3.
Change value of R601 to 150kQ,

Page 8-11, 8-12, Figure 8-6,
Change value of R458 to 820k%.

CHANGE 6

Page 6-2, Firure §-1.
Change 04260-1240 to 042680-1140,
Change 5000-8565 to 5000-0703.
Change 5000-8583 to 3000-0717,
Change 5060-8573 to 5060-0718,

Page 6-3, Table §-1.
Change 04260-7055 to 04260-7021,
Change 5101 to 04260-7021.

Page -6, Table 6-1.
Change 04260-T724 to 04260-7024.
Delete: C424, 0160-0148.

Page 8-7, Table 6-1.
Delete: CR422, 1901-0040.
Delete: CR423, 1901-0040,

Page 6-8, Table 6-1,
Delete: R459, 0684-2721.

Page 6-9, Table 6-1,
Change M1 to 1120-0781,

Page 6-10, Table -1, _
Change 04260-7057 to 04260-7030,
Add: 04260-1082: METER BRACKET.

Page 6-13, Table 6-2.
Change 04260-1240 to 04260-1140,
Change 1120-0768 to 112007681,
Add: 04260-1082: METER BRACKET.

Page 6-14, Table 6-2,
Change 04260-7855 to 04260-7021,
Change 04260-7724 to 04260-7024.
Change 04260-T057 to 04260-7030,
Change 3101-0889 to 3101-0208,

T-2

Muodet 42604

Page 8-11/8-12, Figure 8-6.
Change 04260-7724 to 04260-7024.
Change circult of A400 as shown in partial
schematic, Figure 7-2,

AGO0

cagg

Figure7-2

Page 6-3, Table 6-1
Change CR206 to 1901-0026 DIODE :SILICON
200P1V 0.5 AMP,

Page 6-13, Table 6-2
Add: 19010026 DIODE:SILICON 200PIV 0.5
AMP,
Change Total Quantity of 19010028 to 1.

023373
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SECTION Vil
CIRCUIT DIAGRAMS

8-1. INTRODUCTION.
&-2, This section includes the following:
a, General Notes for Schematic Diasrams (Figure 8-1),
b, Block Diagram (Figure 8-2),
¢, Schematic Diagrams and part location illustrations.
Waveforms and voltages at indicated test points are also

included,

8-3, The Block Diagram or schematic diagrams can be un-
folded and used with any other portion of the manual,

Parag

Seclion VIII

raphs 8-1to 8-3

8-1
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Section VI
Figure 8-1

Model 42604

|

| A
O

-

G&erpal|ec

\L?b

SYMBOLS SWITCH DESIGNATIONS
FROMT PANEL
RE AR PANEL
KNCH CONTROL A3SIBR{2.1-2}

SCREWDRIVER ADSUST

MA SIGNAL PATH

FETZDBACK FATH A3S1 SWITOH ST WITHIN ASSEMBLY A3
CONDUCTING ELEMENT
WIPER MOVES TOWARD ""CW'" WHEN
CONTROL IS ROTATED CLOCKWISE

B IND WAFER FROM FRCNT
SOWER LINE GROUND (5=1ST, ETC)
CIRCEHT COMMON GROUND
TEST POINT

R REAR OF WAFER

(FZFRONT}
MAND' GATE
INHIBIT GATE :
—_— 1.
(2-1/2) TERMINAL LOCATION (21}

(VIEWED FROM FRONTI
"“OR'" GATE

WAVEFORMS SHOWN ARE TYPRICAL

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.

ASSEMBL.Y ABBREVIATION COMPLETE CESCRIPTION
AZS Ct AZSCH
AZEAT CR1 AZSATCRI
NO PREFIX 43 13
Assembiy Stk. No. Assembly Serres :\’o‘.
Assembly Assembly {includes A25A1 fused to document
Number Name Assembly) changes)
Fa

A} RECTIFIER ASSY

J2 mounted an Rectifier (0B100-6031) Ji not mnun{m‘A
Assembly A25 i Assembiy = I an Assembly A25
Numbers indicate Part of 425 l
Pins of j2 \‘l \ 12
RO N CR WHT-GRN-GY " ™N\RED 7 +6,3V
t L
i 7 6Y ha l I aseite)
i LT !
I 1 12 " !8 T O§ +8.3V supplicd
5 3 g oY i BLK i {from jJ to Pin 6
. = of Pl on
Transformur | Assembly A3
Terminal Connvctor AZSXAD
Numbers | I Pin Nombers i

8-2

Figure 8-1. Schematic Diagram Notes

02337-1
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Model 42804

5.3 TO 6.1¥DC

OSCILLOSCORE *:
VERT=2V/cm
HORIZ=200us /om

€3 anp €

+L3V TO ~Q.4V BIAS
RANGE FOR CR4i9
AND CR420

DC VOLTAGE DIFFERENCE
BETWEEN B} AND €) OR
@ anp @) 15 LESS THAN
IomV WHEN BRIDGE 1S
BALANCED

}
AMPLITUDE ENVELOPE
@) SEE PARAGRAPH 5-50

t

@ 48Y '
=44y
i
@ 88y
~34Y
€ ane €D | l |
A. CRL. DIAL 0.2% HIGH FROM BALANCE S A
B. POLARITY REVERSED WITH CRL DIAL 0.2% LOW |
OSCILLOSCOPE™: VERT=.IV/cm HORIZ = 200us /cm BRIDGE
BALANCE

*SEE FIG 8~4 (IkHz OSCILLATOR) B FOR COMMON WAVEFORM SETTINGS .
SEE PAGE 5-12 FOR MEASUREMENT PROCEDURE .

02337-4
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Section VI
Figure 8-3

Model 42604
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Modsal 42604

@ +12 TO +13,5VDC

€ -1 10 -12.5vDC

€ 95 70 +1BVDC

SWEEP SPEED
200us /om

AMPLITUDE
iV/ecm

A200

02337-3
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Section VI
Figure &-5

Model 42604

—

A3CO

B-8

p2337-2
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Model 42604

OSCILLOSCOPE  SETTINGS
TEST POINTS VERTICAL HORIZONTAL
e 00 20 my/cm (use 101 probe)
G 2mV/em (use 100 probe)
@ @ 20 mV/cm 200 ps/em
11 1213 0.5 V/em
@ @ ZV/em
@ 5V/em

COMMON WAVEFORMS'

FIGURE 8-4 { tkHz OSCILLATOR), .

SEE PAGE 5-12 FOR MEASUREMENT PROCEDURE.

023374
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Bection VII
Figurs 8-6

Model 42604

EAQC

8-10

02337-2
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