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Section I
Figure 1-1

Model 4260A

MODEL 42860A

POWER CORD

1-0

Figure 1-1.
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Model 4260A

Section I
Paragraphs 1-1to 1-18

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION,

1-2, The YHP Model 4260A Universal Bridge (Figure
1-1) makes fast, easy measurementsof resistance (R),
capacitance (C), inductance (L), capacitor dissipation
factor (D), or inductance guality factor {Q). The in-
strument includes five bridge circuits, selected by the
FUNCTION switch, as well as the detector and 1 kHz
ogcillator necessary for de and ac measurements, For
measurements at frequencies other than 1 kHz, an
external oscillator must be used.

1-3. 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. Q and D values are displayed on a dial with a
red hairline indicating the measured value. The auto-
balance circuit and an easy-to-read meter reduce the
time required for measuring low Q or high D compo-
nents, Correct decimal point location is automatic
and direction lights indicate which way the CRL con-
trol should be rotated for the measurement.

1-4. TERMINOLOGY.

1-5. The definitions of the following terms apply as
they are used throughout this manual.

a, RESIDUAL {inductance or capacitance); distri-
buted inductance or capacitance always present at
UNKNOWN terminals,

b. DISSIPATION FACTOR (D): loss factor for cap-
acitors (equal to reciprocal of Q).

c. QUALITY FACTOR (Q): 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: represents equivalent circuit of inductor in
series with resistor,

g. Lp: represents equivalent circuitof inductor in
parallel with resistor,

02337-1

h. AUTO NULL: eliminates DQ manual control;
direction for null is automatically indicated for Cp
and Ls measurements.

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 {ive digits identify a particular instrument inthat
series, I 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
between your instrument and the one described inthis
manual which are explained 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 iield office (addresses are listed at
the back 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
electronic components, R, L, and C measurements
are-made with 3- or 4-digit resolution, With external
null voltmeter, accurate measurements are possible
for millichms or megohms. The instrument is readily
portable (accessory carrying handle, HP 110574, can
be easily attached without screws).

1-10. SPECIFICATIONS,

1-11. Table 1-1 lists all technical speciiications for
the Model 4260A Universal Bridge. Figure 3-4 shows
D@ range versus frequency characteristics,

1-12. AUXILIARY EQUIPMENT REQUIRED.

1-13, External de null millivoltmeter (such as the
HP Model 4134) is recommended for accurate R meas-
urements below 100 chms and above 10 kilohms. Ex-
ternal generator (such as HP Model 200 CD) with 2volt
output and 600 ohms output impedance is required for
20 Hz to 20 kHz measurements. External tuned 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



Section [
Table 1-1,

Model 4260A

Table 1-1. Specifications

CAPACITANCE MEASUREMENT

CAPACITANCE
Range: 1 pF to 1000 uF, in T ranges.
Accuracy:
+(1% + 1 Digit), from 1 nF to 100 pF,
+(2% + 1 Digit), from 1 pF to 1000 pF,

Residual capacitance =2 pF,
DISSIPATION FACTOR
Range:
LOW D - - - D {of series C): 0,001 to 0, 12,
HIGH D - - - D {of parallel C): 0.05 to 50,
Accuracy:

LOW D - - - D (of series C): «(5% + 0,002) or
ONE DIAL DIVISION, whichever is greater.

HIGH D - - - 1/D (of parallel C): (5% + 0,05)
or ONE DIAL DIVISION of LOW Q dial,
whichever is greater,

(C greater than 100 pF,)

INDUCTANCE MEASUREMENT

INDUCTANCE
Range: 1 uH to 1000 H, in 7 ranges,
Accuracy:
+(1% + 1 Digit), from 1 mH to 100 H.
+(2% + 1 Digit), from 1 pH to 1000 H,
Residual inductance = 1 pH.

QUALITY FACTOR

Hange:
LOW Q - - - Q (of series L): 0,02 to 20,
HIGH Q - - - @ (of parallel L): 8 to 1000,
Accuracy:

LOW Q - - - Q (of series L): (5% + 0.05) or
ONE DIAL DIVISION, whichever is greater,
HIGH Q ~ - - 1/Q (of paraliel 1): +{5% +.0.002)

or ONE DIAL DIVISION of LOW D dial,
whichever is greater.
(L greater than 100 pH,)

RESISTANCE MEASUREMENT
RESISTANCE

Accuracy:
+(1% + 1 Digit), from 10 chms to 1 megohm,
+(2% + 1 Digit), from 10 millichms to 10 ochms
and 1 megohm to 10 megohms.
Residual resistance = 3 millichms,
Resistance measurements at DC only,

ELECTRONIC AUTO NULL

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

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

Range: 10 milliohms to 10 megohms, in 7 ranges,

AUTOMATIC NULL DIRECTION INDICATOR
Direction of the CRL control rotation required for

the bridge null is automatically indicated by the
front panel indicator lights,

OSCILLATOR AND DETECTOR

INTERNAL OSCILLATOR: 1 kHz £2%, 100 mV
rms =20%.

INTERNAL DC SUPPLY: Less than 40 volts at
nominal AC line voltage,

INTERNAL DETECTOR:! Tuned amplifier at 1 kHz;
functions as a preamplifier for measurements
with external gererator,

EXTERNAL OSCILLATOR: 20 Hz to 20 kHz meas-
urements of capacitance, inductance, dissipation
factor and quality factor are possible with
external oscillator (range will be a function of
applied frequency).

GENERAL

POWER SUPPLY: 115 or 230 volts +10%, 50 or 60
Hz, approx, T watts,

DIMENSIONS:
r——uum—-———-'—- L T e L —
T |
$I0E § :5!:5’ FRONT
| J
= S

e
s

DIMENSIONS IN NCHES AND (MILLIMETERS)

WEIGHT:
Net, 11 lbs. (5 kg).
Shipping, 15 lbs, (6,8 kg),

ACCESSORY SUPPLIED: 7 ft, power cable with
NEMA plug,

EQUIPMENT AVAILABLE:

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

20 Hz to 20 kHz Oscillator, HP Model 200CD
Oscilloscope, HP Model 140A

1-2
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Model 4260A

Section II
Paragraphs 2-1to 2-10

SECTION H
INSTALLATION

2-1. INTROPUCTION.

2-2, This 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, X the shipping carton is damaged, ask that the
carrier's agent be present whenthe instrument is un-
packed. Inspect 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 inaspection. The
field office will arrange for the repair or replacement
of your instrument without waiting for the claim against
the carrier to be settled.

2-5. STORAGE AND SHIPMENT,

2-6, 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 (350
lb/sq in. bursting test) with 2-inch rubberized hair
pads placed along all surfaces of the instrument. In-
sert fillers between pads and container to ensure a
anug fit, Mark the box''Delicate Instrument” and seal
with strong tape or metal bands.

b, EXCELSIOR, Cover painted surfacesof instru-
ment with protective wrapping paper. Pack instrument
in strong corrugated container (350 1b/sq in. bursting
test) with a layer of excelsior about 8 inches thick
packed firmly against all surfaces of the instrument.
Mark the box '"Delicate Instrument"” and seal with
strong tape or metal bands.

2-7. 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 1s equipped with plastic feet
and tilt stand for bench operation as shipped fromthe
factory. When the instrument is to be rack mounted,
a combining case (Paragraph 2-9) or adapter frame
(Paragraph 2-10) is required, These items are avail-

02337-1

able through your Hewlett-Packard Sales/Service
office, These two methods for rack mounting are
outlined in the following paragraphs:

2-9. 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. 5060-0776) is supplied with the
instrument. When only half the case is used, a blank
filler panel (HP No, 5060-0794) is available toenclose
the unused half.

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

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

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

c. 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,

®

ADAPTER
FRAME
— .
B
,.--f:"..--:' - \.'
> ’ﬁ%ouum
@ UNIT
<]
?ﬁ T SPACER
B S CLAMP
7

e
L

®

SPACER CLAMP “¢/¥%
RETAINING SCREWS

Figure 2-1. Adapter Frame
2-1



Section IT
Figure 2-2

Model 4260A
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Figure 2-2, Combining Case
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‘Model 4260A

‘2-17. OPIRATION FROM 115 OR 230 VOLTS.

9-12, The Model 4260A can be operated from either
115~ or 230-volt (+10%) 50 to 60 Hz power lines. A
slide switch on the rear panel permits guick conver-
sion for operation from either voltage, Insert a nar-
row blade screwdriver in the switch slot and slide the
switch to expose 115" marking for 115-volt operation
or 230" marking for 230-volt operation. The instru-
ments are supplied with a 0. 1 ampere fuge 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 is 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.

b, 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 ground,

2-3/2-4



Mliotel 4260A

SectionIII
Paragraphs 3-1 to 3-12

SECTION 11l
OPERATION

3-1. INTRODUCTION.

3-2. This section outlines operation of the Universal
- Bridge. An operating procedure is given for each
" measurement function. All front and rear controls,
connectors, and indicators are briefly explained in
Figure 3-1.

3-3. TURN-ON PROCEDURE.

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

a, Set FUNCTION control for typeof measurement
to be made and RANGE sw:tch near mid-range.

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

c. Set CRL control to 1030,

d. Set red VERNIER DQ knob full counterclockwise
to CAL,

e. Set rear-pane! 115/230 volt switch to expose
nun_lbers which correspond to the line voltage used.

f, Setrear-panel OSCILLATOR switchte INT 1 KC,

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

g. If meter pointer i1s not mechanically centered,
center as follows:

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

(2) Remove twn screws which hold top cover to
rear panel and slide cover toward rear.

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

(4) Continue to rotate screw clockwise; stap 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 encughto free the adjustment screw from
the meter suspension. If pointer moves during
the step, repeat steps (4) and (5).

h. Apply power o 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 to use. The following paragraphs outline
procedures for standard R, L, and C measurements.
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3-5. USE OF THE DQ VERNIER.

3-8, The DQ VERNIER control provides fine electri-
cal adjusting during D or Q measurements. The DQ
dial setting does not change as the DQ VERNIER is
changed. For any setting of the DQ VERNIER, DQ
dial accuracy is maintained as outlined in Specifica-
tions. The DQ vernier is useful for large D or small
Q measurements. Using the DQ vernier for a bridge
null prevents false nulls caused by lack of resolution
with the DQ control. DQ VERNIER ranges are:

0 (CAL) to 0. 001 in LOW D range
0 (CAL) to 0.016 (of 1/D) in HIGH D range
0 (CAL) to 0.018 in LOW Q range
0 (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 circuit voltage across the UNKNOWN terminals
is 40 Vde. Short-circuit current through the UN-
KNOWN terminals is 25 milliamperes maximum.
Voltage across the unknown resistor can be measured
with a high input impedance Voltmeter such as the HP
410C, 412A, or 413A (see Paragraph 3-15). Current
through the unknown resistor can be measured with a
clip-on milliammeter such as the HP 428B (see Para-
graph 3-15).

3-10. MEASUREMENTS,

3-11, Resistance values between 100 ohms and 10
kilohms can he measured quickly with 17h accuracy by
using only front-panel controls. For measurements
of values between 10 milliohms and 100 chms 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. These twotypes
of measurements are outlined as separate procedures
in the following paragraphs.

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

a, Perform theturn-onprocedure outlined in Para-
graph 3-3.

b. Set FUNCTION switch to R position,

c. Connect the resistor to be measured to the UN-
KNOWN terminals,

d. Set RANGE switchior meter indication near cen-
ter and increase meter sensitivity by retating SENSI-
TIVITY control clockwige. If meter indication is right
of center, turn CRL control ccw. K left, turn CRL
control ew. Adjust CRL control for meter center indi-
cationwhile increasing SENSITIVITY control to maxi-
mum sensitivity (full cw).
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FRONT PANEL 11, DQ Dial: indicates Disseipation Factor (D) or Quality
trol. Dial
1. LINE Switch: applies ac line voltage to instrument, :‘::f:: i?; %Eﬁagicalolglrzzateldzbﬁ}:t&c;nrgls to 150.
2. SENSITIVITY: controls meter sensitivity; cw for max. LOW @ 02 to 20; HIGH @: & to 1000,
3. RANGE switch: selects measurement range. Mech~
anically controls equivalent clreuit and units displayed REAR PANEL
o windew belaw meterand alws golnter-fur DQ:dal, 1. /AC LINE Cornector: comnects to flat plug on power
4. TUNCTION switch: selects type of measurement. cable,
Mechanically controls unite value displayed in w}ndow 2. LINE Voltage Switch: permits operation from either
below meter, Changes decimal point placement in nu- 115 Vae or 230 Vac,
merical display.
. ) 3. LINE fuse: 0.1 ampere provides overload protection,
§. Null Meter: indicates null at center scale. For R
measurements, meter deflects either left or right_ 4. OSCILLATOR INT=-EXT switch: selects internal oscil-
For C or L measurements, meter deflects right only letor or external oscillator and controls error signal
unti! nulled. amplifier frequency response. For INT setting, error
. . signal amplifler 1s tuned to 1kHz;for EXT, amplifier
6. UNKNOWN terminals: connect component tobe meas- response is flat between 20 Hz and 20 kiz.
ured between these twobinding posts. Connectdirectly
or use very short leads. §. External Oscillator Terminals: connect external os-
cillator to these terminals.
7. CRL control: adjusts bridge balance for meter null
during measurements. Mechanlcally connected to nu- 6. DETECTOR Cutput Terminals: error signal amplifier
merical counter which indicates R, L, or ¢ measured output supplied to external tuned amplifier or oscillo-
value, Direction lights just above control indicate ro- scope.
tation dﬂirecf,lcn 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
8. Decimel Point Lights: one of three lights (selected by {Lp function) measurements. Terminalsnormally con-
FUNCTION and RANGE switch positions) indicates cor- nected together with shorting strap.
ot detmal yoin,_Liht o rlcaies 30 10 01362 1 ReSISTOR Ly BIAS CAPAGITOR Termioals
' Connect variable resistor for special low frequency D
9. Numerical Counter; displays value of R, L, or C. {Cp function) or Q (Ls function) measurements, For
Mechanically driven by CRL control. Range is from C or L measurements with de bias, connect a capacitor.
000D to 1030, Terminals normally connected together with shorting
10. DQ Control: outerblack knoh rotates DQ dial for D or strep.
@ measurements. HRed center knob is a vernier; does 9. BIAS BATTERY Terminals: connect battery (6 Vde
not rotate dial. D@ scale is calibrated with vernier meax) for C or L measurements with dec blas, Termi-
full counterclockwise. nals normally shorted together with shorting strap,
Figure 3-1, Front and Rear Panel Controls, Indicators and Connectors
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4260A

e. Read measured resistance value on CRL counter.
(Observe decimal point location and units displayed
inwindow below meter,)

Note

For maximum resolution, final CRL coun-
ter display should be greater than 0100,

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 HP413A should be used,
Referto Paragraph3-15 for voltage and current meas-
arements for the unknown R. Connect the null volt-
meter and make resistance measurements asfollows:

a. Remove the shorting strap onthe voltmeter rear
panel ground terminals to avoid ground loops.

b. Perform the turn-on procedure outlined 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,

e. Connect the resistor to be measured to the UN-
KNOWN terminals,

f. Set RANGE switch for meter indication near the
center and increase meter sensitivity by rotating
SENSITIVITY control clockwise. If meter indication
is right of center, turn CRL conirol ccw. K left, turn
CRL control cw. Adjust CRL control for meter cen-
ter indication while increasing SENSITIVITY control
to maximum sengitivity (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
ghould 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 the free ends con-
nected together. Bubtract 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 tothe UNKNOWN terminals.
¢, Turn CRL control cw to 1030,

d, Increase SENSITIVITY for deflection (right or
left) on the null meter,
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e. Rotate the RANGE switch until the meter pointer
passes the null. If meter deflection is right, perform
step . ¥ meter deflection is leit, turn RANGE switch
one step cw. Adjust SENSITIVITY control for right
deflection.

f. Turn CRL control cew to obtain a null on the
meter; set SENSITIVITY conirol full ew, adjust for
the null with CRL control.

g. Read the final resistance on CRL counier 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 used with a current meter such as the HP
428B clip-on milliammeter. Make voltage and cur-
rent measurements as follows:

a. Make the resistance measurements as outlined
in Paragraph 3-12 or 3-12 and leave the Model 4260A
set up for the null.

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

¢. Connect the voltmeter input ground or low ter-
minal to the rear-panel detector ground terminal on
the Universal Bridge. Connect the UNKNOWN high
terminal to the other voltmeter input terminal,

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

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

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

3-18, Capacitance measurements are normally made
at a {requency of 1 kliz from the internal oscillator.
For C measurements at frequencies between 20 Hz
and 20 kHz, an external oscillator can be connected,
as outlined in Paragraph 3-42, 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 equivalent circuit
also displayed. Dissipation factor (D) can be meas-
ured after the bridge is balanced for the capacitance
meagurement. The measured D value is displayed on
the DQ dial.

3-19. RESIDUAL CAPACITANCE,

3-20. The residual capacitance of the UNKNOWN
terminals can be measured with nothing connected to
these terminals. }s value is typically 2 pf or less.
When smail capacitance measurements are made, this
residual capacitance should be subtracted from the
measured value. ¥ external leads are used to connect
the unknown, the residual capacitance measurement
should include the lead capacitance, Errorscaused by
residual andlead capacitances are listed in Table 3-1.
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Table 3-1. Correction Terms for Residual Lead Errors

(Add to Measured Value as Indicated)

Model 4260A

Measured Series Registance Series Inductance Parallel Capacitance
Quantity Ro Lo C0
2,3 2 < = 2
Cs No error -4n'f Lo Cx CD (1 Dx}
2.9 2
D of Cs -2nf Ro Cx -4n°f Lo CxDx + Dx (1+ Dx) Co/cx
1 2,1 2 a
Cp +4rrfRoCx JZJx -45°f Lo Cx (1 Dx) Co
. 2 A2 L n?
D of Cp 2rrfR°Cx (1+ Dx) 4n7f Lochx(l : Dx) +Dx Ca/Cx
R -R0 No error No error
2,1 1
Ls No error -Lo -4rrfC0Lx (1-6?;-]
.2 R Ly 2 1
.. ¢ S i 2 i
Qot Ls * Q:tc 2nf L L Qx +An f’caLx{Qx * Qx)
X X
&, 1 "
- - - - 2
Lp TR, L, oy ) 4n1C L}
Ro 2 Lo 1 2.2
Qof Lp + i Lt {1+QX) = T (Qx+6;) +4ﬂ'fcoLxQx
X x
where f is frequency
Cx is unknown capacitance
Dy is unknown D
Ly is unknown inductance
Qy is unknown Q

3-21. Cs AND Cp MEASUREMENT DIFFERENCES.

3-22, The measured valueof capacitance dependson
whether a series or parallél equivalent circuit is used
for the measurement. The relationship between a
series capacitance (Cs) eircuit 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. 1 or less.

3-23. MEASUREMENT PROCEDURE.

a. Perform theturn-on procedure outlined in Para-
graph 3-3.

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

¢. Rotate the SENSITIVITY control full cew.
d. Set FUNCTION switch to Cp AUTO position.

e. Connect the capacitor tobe measured to the UN-
KNOWN terminals.

3-4

i, I the right direction indicator is lit, rotate CRL
control clockwise., I the left direction indicator is
lit, rotate CRL control counterclockwise. Rotate
SENSITIVITY control clockwise to give nearfull scale
meter deilection,

g. If the CRL control is fully cw and the right di-
rection indicator remains lit, 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 null (bridge balance) is achieved below
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 HIGH D position.

i Adjust DQ control for minimum meter indication.
(The CRL control can be adjusted slightly for best
nuil, )

k. When a null indication is impossible in the Cp
HIGH D position, set FUNCTION switch toCs LOW D,
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Adjust DQ control for minimum meter indication, The
D of the unknown capacitor is read from the D scale
tdfcated by the red pointer in the DQ window.

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

2, Set FUNCTION switch to Cp AUTO position.
b. Connect capacitor to unknown terminals,
¢. Turn the CRL control ¢w fo 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.) K you cannot
obtain a crossover, see step e note.

e. I 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 ccw 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 position, the unknown value of the capacitor
must be beyond the highest range of the bridge (>
1000 pf). If 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 cew until a crossover of
the indicator lights is obtained.

g. Set SENSITIVITY full cw and adjust for null with
CRL control.

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

38-25. VOLTAGE ACROSS UNKNOWN C.

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

a2, Make the capacitance measurement as outlined
in Paragraph 3-23, and leave the instrument set up at
mull

b. Isolate 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 Voltmeter input ground terminal to
the 4260A rear panel detector ground terminal,

d. Connect the other voltmeter input terminal tothe
4260A UNKNOWN terminal (not the LOW terminal),
Read the voltage acrossthe unknown C onthe voltmeter.

3-27, INFLUENCE OF D IN Cp AUTQ

8-28. The accuracy that is specified for Cp AUTO
measurement is obtained when D is less than1, When
D is greater than 1, accuracy of Cp AUTO measure-
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ment ig reduced due to the reactance of the variable
resistance circuit of the AUTO null. Typical data is
shown in Figure 3-2,

I T T
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Figure 3-2, Capacitance and Inductance
Errors in AUTOve D& Q

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

3-31. Inductance measurements are normally made
at frequency of 1 kIlz fromthe internal oscillator. For
L measurements at frequencies between 20Hz and 20
kHz, an external oscillator can be connected, as out-
lined in Paragraph 3-42, Special Measurements. Di-
rection lights indicate the correct rotation direction
for Ls AUTO measurements. The measured L value
is displayed on the CRL counter with correct decimal
point location, units, and equivalent 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 1 xh 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 resldual inductance measurement
should include the lead inductance. Errors caused by
residual and lead induciances 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 ¢ircuit is used
for the measurement, The relationship between a
series inductance (Ls) circuit and a parallel inductance
(Lp) circuit is as follows:
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Ls = ——5— Lp,

where Q is the measured @ value. The difference be-
tween Ls and Lp is large when Q is smaller than 10,
but Ls is within 1% of Lp if Q is 10 or greater.

3-36. MEASUREMENT PROCEDURE.

a. Perform the turn-on procedure outlined in Para-
graph 3-3.

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

¢. Rotate the SENSITIVITY control full cew.
d, Set FUNCTION switch to Lis AUTO position.

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

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

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

h. When null (bridge balance} is achieved below
0100 on the CRL counter, set RANGE switch to next
position ccw and rotate CRL control for null 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 unknown inductor, set the
FUNCTION switch to Ls LOW Q position,

j. Adjust DQ control for minimum meter indica-
tion, (The CRL control can be adjusted slightly for
best null. )

k. When a null indication is impossible in the Ls
LOW Q position, set FUNCTION switch to Lp HIGH Q.
Adjust DQ control for minimum meter indication,
The Q of the unknown indicator is read from the Q
gcale indicated by the red pointer in the DQ window,

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

a, Set FUNCTION switch to Ls AUTQ position,

b. Connect inductor to unknown terminals,

¢, Turn 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,) If you cannot
obtain a erossover, see step e note.
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e. If the left indicator lights, adjust SENSITIVITY
control for right deflection of the null meter pointer.
If the right indicator lights, turn RANGE switch one
step cw and adjust SENSITIVITY control for right de=
flection of the null meter pointer. Note: if the right
indicator stays lit regardless of the RANGE position,
the unknown value of the inductor must be beyond the
highest range of the bridge (> 1000 H). If the left in-
dicator stays lit regardless of the RANGE position,
the unknown value of the inductor must be below 1000
microhenries.

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

g, Set SENSITIVITY full cw and adjust for null with
the CRL control.

h. Read final inductor value onthe CRL counter and
unitg display,

3-38. VOLTAGE ACROSS UNKNOWN L.

3-39. When voltage across the unknown L is to be
measured, a vacuum tube 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 iollows:

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

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

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

d. Connect the Voltmeter 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-
ment is obtained when Q is more than 1. When @ is
smaller than 1, accuracy of the Ls 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 4260A internal oscillator frequency is
fixed at 1 kHz, an external gemnerator must be con-
nected for measurements at frequencies between 20
Hz and 20 kHz. For such measurements, an audio
oscillator with 600 ohms output impedance (Hp 2084,
204B, or 200CD) and a voltmeter (HP 403B or 400D,
400H, 400L) are recommended.

3-45, If the presenceof & non-linear unknown causes
appreciable distortion in the 4260A detector, the best
null 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 gatisfactory null indicationwill 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 auto null circuit and direction
indicator lights do not operate for measure-
mente with an external oscillator.
3-46, OPERATION WITH EXTERNAL GENERATOR.
CAUTION

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

#-41, For impedance measurements at frequencies
other than 1 kHz (between 20 Hz and 20 kHz), con-
pect the external oscillator and associated equipment
a8 shown in Figure 3-3 and proceed.

a, Check to insure that the DQ RESISTOR Cs Lp
and Cp Ls terminals and BIAS terminalsonthe instru-
ment rear panel are shorted by their shorting straps.

b. Set extermal oscillator output voltage to mini-
sum and connect to EXT, OSCILLATOR terminals

{see Figure 3-3).

.. ¢. For the most accurate and sensitive measure-
‘ments, a tuned null detector such as the HP 302A is
‘pecommended. However, an oscilloscope with 100
microvolt/cm such as the HP 140A with 1400A plug-
in can be used. Connect the 4260A UNKNOWN LOW
terminal tothe null detector high input terminal. Con-
nect the detector low or ground terminal tothe 4260A
rear-panel detector ground terminal.

Section IIT
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Note

Bridge null can be obtained using a tuned
null detector with less than 80 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 Figure 3-3 is
recommended.

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

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

f. Connect the
terminals,

component tothe UNKNOWN

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

h. Adjust CRLand DQ controls for 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 eircuilt are also displayed. TheD or Q
of the unknown is computed as follows:

For LOW D (D of series C): Dy = %Fk_(}% where Dy is

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

mnmmmmmmmmq:m=m{wmy

HP200CD our

HP 4260A

OSCILLATOR
-

N HP302A

% DO NOT GROUND CABINET

TUNED NULL
DETECTOR

Figure 3-3, Operation with External Generator
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; 1 _ i
For LOW Q (Q of series L): Q= QT 15z
where Q¢ is the Q value at applied frequency i (kHz)
and Qg is the @ reading on the Q scale.

For HIGH Q (Q of parallel L): Q= Q, —i

3-48, INFLUENCE OF RESIDUAL AND LEAD
IMPEDANCES.

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

3-50. D AND Q MEASUREMENTS,

3-51. GENERAL. Measured D or Q values are a
function of the frequency applied during measurement.
Figure 3-4 illustrates the possible values of D or Q
for minimum error at various frequencies. Dor @
values which fall in the overlap area of Figure 3-4
can be measured with the FUNCTION switch set for
any D or Q measurement except AUTO, However,
below 650 Hz there is a group of D orQ 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, An ex-
ternal resistor added at the instrument rear-panelDQ
RESISTOR terminals will extend the D and @ ranges.
To avoid error, Cp HIGH D and Ls LOW Q should not
be extended below a value of 0.1 at the frequency of

measurement. The DQ resistor should be added as
follows:
L0 100
o0 100}
200 50
50 20
10 1ok
Yeslp
Cpls
109 oI0F
100 olo}
1000 00k
Q D O VI S (I R P |
20 &0 200 500 2 5 20 50
10Hz 100Hz kHz |OkHz |O0kHz
FREQUENCY —»
*EXTERNAL DO RESISTOR REQUIRED

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

b. The external resistor should be selected as
follows:

1) maximum current: 6 milliamperes,resistance
range: 0 to 300K ohms,

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

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

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

d. With the external DQ resistor and oscillator con-
nected, balance the bridge with the RANGE switch,
CRL, and DQ controls. Read the value of the
unknown from the CRL counter and decimal point,
units, and equivalent circuit as displayed.

3-53. The D orQ or the unknown is given asfollows:
for LOW D (D of Cs), Dg=(1.256R+ Dy) f where Dy is
the D value at applied ffrequency f (kHz); Dy is the D
reading on the D scale; and R is the external resistor
valué in K ohms, For HIGH D (D of Cp),

1
% 3
I (1.256R+ -ﬁ-;]i

For LOW @ (Q of Ls), Q = (1.256 R+ Q) f; where

Q¢ is the Q value at applied {requency { &Ilz] Qr is
the @ reading on the @ scale; and R is the external
resistor value in K ohms. For HIGH Q (Q of Lp),

1

Q- i
f (1. 256R + )i
Q

3-54. C MEASUREMENTS WITH DC BIAS.

3-55. GENERAL. A dcbiasvoltage (6 vde maximum)
can be applied to capacitors such as electrolytic types
during the C measurement. Figure 3-5 schematically
illustrates the de bias application. Operating proce-
dure for dc-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. elcctrolytlc capacitor (aluminum or tantalum) des-
ignated Cy) 6 Vdew, more than 100 u4 F at 1 kHz
or more Ehan (100 kHz/f) &F.

3. dc voltmeter, VIVM not required.

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

02337-2
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With the FUNCTION switch set to Cp HIGH D, the ca-
pacitance of Cy, required depends upon the unknown D
and desiredaccuracy. The error introduced by Cyp, is:

C
_ t 2
measured C=C, (1 - -—~CL Dx ) and
('Jt "
= [ .4 '
measuredD-Dx\1+ CL Dx) ,

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

8-56. 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 unknown C to the UNKNOWN termi-
nals.

CAUTION

The LOW UNKNOWN terminal is at dc 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 C value on the

CRL counter.
3-57., L MEASUREMENTS WITH DC BIAS.

3-58, GENERAL, A debias voltage (6 Vde maximum)
can be applied to an unknown induetor during the L

Section IIT
Paragraphs 3-56 to 3-59

measurement. Figure 3-8 schematically illustrates
the dc bias application. Operating procedure for de-
biased measurements is described below and pic-
torially shown inFigure 3-6. The [ollowing equipment
will be required:

1. 6 Vdc battery or dry cell.

2, electrolytic capacitor (designated C,), aluminum
or tantalum, 6 Vdew, more than 10& pF at 1 kHz
or more than (100 kHz/f) uF.

3. de milllammeter, VIVM not recommended, or
clip-on milliammeter HP 428B,

4. electrolytic capacitor {designated Cr), aluminum
or tantalum, 6 vdew, more than {20,”Q; ) uF for
less than 1% error measurements. Q, is the Q
of the unknown L,

With the FUNCTION switch set to Lp HIGH Q, the ca-
pacitance of C; depends upon the unknown Q and de-
sired accuracy. The error introduced by Cy is:

c

_ t
measured L =L, (1~ -C'L_Q_.,,(_)

C

measured Q = QK(I - —CQ-;;), where L or Q_ s
L

the correct L or @ value of the unknown.

3-59, PROCEDURE.

a, Connect the measurement setup as shown in Fig-
ure 3-8. Ground only the 4260A cabinet to power
line ground,

’ .
BIAS , 6V MAX

1 i
® K‘-l' NOTE: (REAR PANEL)
JE BIAS BATTERY

() J7 BIAS CAPACITOR CeLs

J8 DQ RESISTOR Cslp

DETECTCR

0o ;ﬁ:ﬁx. ééj\—?;—w
7

Ct

cr
Qe Rd oN

NOTE: {REAR PANEL)
J6 BIAS BATTERY
J7 BIAS CAPACITOR CplLs
48 DO RESISTOR Calp

Figure 3-5. Dc Biased Capacitance
Measurement
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Figure 3-6. Dec Biased Inductance
Measurement
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b, Connect the unknown L to the UNKNOWN
terminals.

CAUTION

DO NOT APPLY A DC BIAS VOLTAGE
GREATER THAN 6 VDC OR A DC BIAS
CURRENT GREATER THAN 10 MA,

¢, Set FUNCTION switch to Ls AUTO position for
measurements with the internal 1 kHz generator, Ad-
just RANGE switch and CRL control for bridge bal-
ance (meter null), Read the measured L, value on the
CRL counter.

3-60. RESISTANCE MEASUREMENT AT\ kHZ,

3-61. To make AC resistance measurement at 1 kHz
refer to Figure 3-1, and perform the following steps:

3-10

Model 4260A

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

b. Connect accurate 500 ohm metal filn resistor
(1% or less) between right CsLp terminal and CpLs
terminal immedlately below., DO NOT REMOVE
STRAP ON CpLs TERMINAL,

¢, Set DQ knobs full counter clockwise,

d. Set FUNCTION switch to Lp HIGH Q.

e, Make measurement using RANGE switch and
CRL dial.

f. Multiply inductance reading in Henries by 10, 000

to convert to ohms. For example, 1 milllhenry is
10 ohms,
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SECTION 1V
THEORY OF OPERATION

4-1, INTRODUCTION.

4-2, This section includes circuit operation details
for the Universal Bridge. A general description of
operation is given first, with details of the various
elrcuits following. Each assembly in the instrument
is discussed in the order of its assembly designation
(A100, A200, etc.) as listed in Table 4-1,

Table 4-1. Assembly Designations

A100 Range and Function Switch 04260-7021
A200 Power Supply and 1 kHz

Oscillator 04260-7022
A300 Refercnce Voltage 04260-7023
A400 Detector 04260-T7024
A600 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, a 1 kHz signal drives the bridge and halance
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.

4-6, BLOCK DIAGRAM,

4-7. Figure 8-2 illustrates the bridge and auto null
cireuits. The ‘auto null circuits are used when the
FUNCTION switch is set to Cp AUTO or Ls AUTO
position. As seen in Figure 8-2, the phase detector
recelves 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 output
voltage is therefore proportional tobridge unbalance.
This proportional voltage is applied through a dc am-
pliffer tothe voltage-controlled resistor circuit, This
controlled value is the resistance of the one arm of
the bridge. As the CRL control is rotated to achieve
bridge balance, the voltage-controlled resistor value
electronically follows the CRL control. Thus, when
bridge balance is achieved, no error voltage 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 voltage
output has a phase relationship, § , with respect to
the driving signal. The phase multiplier translates
this relationship to 26, since 24 is the most effec-
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tive angle for maximum sensitivity in the circuif,
This 26 information is applied to the reference volt-
age generalor and a 1 kHz square wave results which
is displaced in phase by 28 from the driving voltage.
The generated 29 reference signal is then applied to
the phase detector for comparison with the bridge
error voltage.

4-9. BASIC BRIDGE FOR RESISTANCE
MEASUREMENTS,

4-10. Figure 4-1A shows the basic bridge circuit
used to measure resistance. A four-arm bridge 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 fixed value; and Rb
is variable to adjust for bridge balance. In actual use,
the Model 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
MEASUREMENTS,

4-12. Figure 4-1B illustrates the basic bridge cir-
cuit for parallel capacitance (Cp HIGH D) measure-
ments at 1kHz. Figure 4-1C illustrates abasic bridge
circuit for series capacitance (Cs 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 4-1E illustrates the basic bridge circuit
for series inductance (LOW Q) measurements at 1kHz,
Figure 4-1TF illustrates the basic bridge circuit for
parallel inductance (HIGH Q) measurements at 1 kHz.
For series inductance measurements with the FUNC-
TION switch set to Ls AUTO, the basie bridge circuit
is shown in Figure 4-1G.

4-15. RANGE AND FUNCTION SWITCH A100.
(Schematic Diagram, Figurs 8-3 )

4-16. Assembly A100 consists of RANGE switch 8101,
FUNCTION switch $102, 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 applied signal. Ca-
pacitors C101 through C105 provide frequency comp-
ensation for certain ranges when ac voltages are
applied during L or C measurements.
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Dc Resistance R
Rx = RaRb/Rs

A dc voltage from battery BT1 is applied between
bridge points 0 and P. Variable resistors Ra and Rb
are adjusted for a zero or null reading on the indica-
tor. With a null condition, voltage drops across bridge
arms XP and 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
Rx = RaRb/Rs. Ra Rs

Parallel Capacitance Cp
(HIGH D: 0.05 to 50 at 1kHz)

Cx = Ct Rb/Ra

1 1
2-fCxRx=2-1 CLRc

f = frequency

Dx =

This circuit is similar to the basic R circuit, but note
that capacitor Ct is inserted in parallel with Re (DQ
control). Rx, in parallel with unknown capacitor Cx,
represents the inherent resistance of any capacitor,
A 1kHz signal replaces the dc voltage used inR meas-
urements, The relationships for this equivalent bridge
circuit are given in B.

9]

Series Capacitance Cs
(LOWD: 0.001~0.,12at1kHz)

Cx = Ct Rb,/Ra
Dx = 2-fCxRx = 2riCtRc
f = frequency

In this mode, Ct is in series with Rc¢ (DQ control) and
loss resistance Rx is in series wilh unknown capaci-
tor Cx.

Parallel Capacitance
Cp AUTO '

Cx = CtRb/Ra

This circuit is similar to the circuit of B exceptthat
Re is replaced by Rd. Rd representsavoitage-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.

E

Series Inductance Ls
(LOW Q: 0.02 to 20at 1kHz)

Lx = CtRaRb
Qx = 2rfLx, Rx = 2-fCtRe
f =irequency

Unknown inductance Lx has aseries resistor Rx which
represents the resistance of the coil windings and loss
of inductor,

Parallel Inductance Lp
(HIGH Q: &~1000at 1kHz)

Lx = CtRaRb

_ Rx 1
QX = 577TLx = I7ICiRe

I = frequency

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

Series Inductance Ls AUTO
Lx = CtRaRb

This eircuit is similar to E except that Re isreplaced
by Rd. Rd represents a voltage-adjustable resistor
whichelectronically adjusts this bridge arm resistance
and eliminates the need for simultaneous bridge ad-
justments with more than one control. Thus, with the
Model 4260A, the inductance measurement can be
made gquickly with only the CRL control.

4-2

Figure 4-1. Basic Bridge Circuits
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Model 4260A

4-17. FUNCTION switch S102 routes signals to and

from various functional ecircuits in the instrument.
When set to R position, 40 Vde is routed through 5102
and RANGE switch 5101 to the unknown R. For L
measurements, the bridge arm connections to the DQ
and CRL controls are reversed from that for C meas-
urements, This technigue maintains the same phase
relationship for the bridge error signal and the ref-
erence voltage for the AUTO null circuit, The CRL
direction indicator lights are also energized for Cp
AUTO or Ls AUTO position of the FUNCTION switch,
R110 and R111 are fixed bridge resistors selected by
FUNCTION switch 5102,

4-18. POWER SUPPLY AND 1 kHz
OSCILLATOR A200.

(Sehematic Diagram, Figure 8-4 )

4-19. Assembly A200 includes four power supply sec-
tions which generate operating dc voltages and alsc a
1 kHz oscillator circuit. The ~13 Vdc and -12 Vdc
outputs are regulated and the +40 Vde and +110 Vde
outputs are not. The oscillator circuit generates the
1 kHz signal for driving the instrument bridge circuit
during L. or C measurements.

4-20. POWER SUPPLY,

4-21, PRIMARY POWER, As shown 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 parallel for 115 Vac operation or in series for 230
Vae operation.

4-22, +13 VDC SUPPLY. The regulated +13 Vdc sup-
ply consists of full-wave rectifier CR201, CR202 whose
output is smoothed by C201, regulated by Q201, Q202,
Q203, and further filtered by C203. Breakdown diode
CR203 provides a 12.7 volt reference at Q203 emitter.
Output voltage variations are sensed at Q203 base,
amplified, and supplied to driver Q202 base. Q202
thencontrols reguiator Q201 to oppose the ouipul volt-
age change. Resistor R204 across Q201 collector-
emitter provides protection for @201 when the +13 Vdc
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, regulated by Q204, and
{urther 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 whose
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 VYDC SUPPLY, The unregulated +110 Vde
supply consists of half-wave rectifier CR207 whose
output is filtered by C207. This +110 Vdc is supplied
via pin P, FUNCTION switch S102, and RANGE switch
8101 tothe decimal point anddirection indicator neons.

02337-1

Section IV
Paragraphs 4-17 to 4-33

4-26. 1 kHz OSCILLATOR.

4-27. Transistors Q205, @206, and associated compo-
nents form a 1 kHz oscillalor circult, Emitter fol-
lower Q207 provides the buffered 1 kHz output to
transformer T2 to drive the bridge circuit for L and
C measurements, The oscillator is an RC type with
positive feedback from Q206 collector to Q205 base
to maintain oscillations. Operating frequency is pri-
marily determined by C209, C210, R208, R208, and
R210. Variable resistor R210 permits frequency ad-
justment. R213 is the output level control. Plus 13
Vde is supplied from pinD via OSCILLATOR INT-EXT
switch 83 to pin U. Thus, the oscillator circuit is
energized only when S3 is set to INT, Capacitors
C208 and C214 filter 1 kHz from 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
isequal to twice the phase angle (8) between the bridge
driving signal from T2 and the 1 kHz signal across
one arm of the bridge circuit. 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 output drives the voltage-
controlled resistor automatically for bridge balance.
This automatic action occurs when the FUNCTION
switch is set to Cp AUTO or Ls AUTO, The 26 re-
lationship is used because it provides maximum nult
resolution and stability for the loop circuit.

4-31. REFERENCE PHASE CIRCUITS.

4-32. The reierence phase circuits recanstruct 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 {Q305, Q306), dii-
ferential amplifier (Q303, 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 9 the signal
is ac coupled through C307 to Q306 hase. 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 fromthe bridge circuit. 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 Q307 base. Diodes
CR301, CR302 limit peaks, so the output from Q307
collector is a squared wave. This squared wave is
ac coupled through C317 to the phase comparator
circuit.
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4-34. VARIABLE PHASE CIRCUITS.

4-35. The variable phase circuits receive an ac volt-
age from one arm of the bridge circuit and supply a
square wave which is out of phase with the bridge
driving signal at T2. The variable phase circuits
include high-impedance amplifier No. 2 (Q301, Q302)
and limiting amplifiers Q308 and Q309.

4-36. The 1 kHz signal from T2(3) and switch assem-
bly A100 is applied at A300(7). From pin 7 the signal
is ac coupled through C301 to Q301 base. Q301 and
@302 amplify the signal and supply il to limiter amp-
lifier Q308, (From Q301 emitter, the signal is also
supplied to Q303 base in the reference phase circuit,)
Diodes CR303, CR304 limit signal peaks, so Q309 in-
put is a clipped sine wave. Limiting amplifier Q309
and diodes CR305, CR306 further limit peaks, so Q308
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 Q310, Q311 receives two
square 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 angle8 .

4-39. The phase comparator acts as an AND gate;
that is, when the variable-phase square wave input
at Q310 base is positive-going and the reference
square wave at Q311 base is negative-going, a nega-
tive pulse results at Q311 collector. This negative
pulse is 8 wide; that is, its duration is equal to the
phase difference between the two phase comparator

inputs.

4-40. MILLER INTEGRATOR.

4-41, The Miller integrator circuilt receives the
negative pulse irom 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. Transistor switch Q313 makes a square wave
from the "A" shaped input pulse. The square wave
output duration is equal to the input pulse duration.
Q313 is normaily off. When the input pulse starts,
Q313 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 Diagram, Figure 8-6)

4-45. INTRODUCTION,

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

4-4
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which replaces a resistance in one arm of the bridge
for Cp AUTOor Ls AUTO functions. In addition,these
inputs are used to control the direction indicator lights,
The right or left direction light is on, depending on
which waythe CRL control must be rotated to balance
the bridge. Detector circuits include the error sig-
nal amplifier, phase detector, one-shot multivibra-
tor, differential amplifier, Miller integrator, vari-
able resistance circuit, and CRL direction light
control,

4-47. ERROR SIGNAL AMPLIFIER.

4-48. This 80dB amplifier includes transistors Q401
through Q405 and associated components, Input at pin
1 is a 1 kHz sine wave (if internal oscillator is used;
otherwise frequency of external oscillator) whose amp-
litude represents the amount of bridge unbalance
(error signal), Sine wave outputs from Q404 drive
partof the phase detector and also the meter circuit.
An output from Q405 emitter (phase-shifted 80° lead-
ing) drives that part of the phase detector which con-
trols the direction indicator light circuit. Thus,when
an unknown L, or C {s connected across the UNKNOWN
terminals, the bridge circuit is unbalanced and an
error signal results. This causes a meter reading, a
direction 1ight to be on, and also controlled value for
the variable resistance.

4-49, The error signal is applied at pin1 and ampli-
fied by Q401, Q402, and Q403. Diodes CR402 through
CR405 provide limiting at Q402 to obtain logarithmic
amplifier characteristics. Also, when oscillator
switch 83 is set to INT (pins 8 and 7 shorted), nega-
tive feedback occurs from Q404 emitter to Q403 base
through a twin T filter. The T {ilter provides mini-
mum negative feedback at 1 kHz, which peaks the
amplifier at this frequency and it effectively becomes
a tuned amplifier with overall loop gain maximum,
Breakdown diode CR401 in Q403 emitter establishes
the dc operating point for this transistor. Q404 is an
emitter follower which supplies the amplified error
signal to part of the phase detector. Phase-shifting
network R420 and C412 cause the output voltage wave-
form at Q405 emitter to lead the error signal by 90°,
Diodes CR406 through CR400 are afull-wave rectifier
to provide a dec for the meter which is proportional
to bridge unbalance. :

4-50. ONE SHOT MULTIVIBRATOR.

4-51, The one-shot multivibrator (OS MV) receives
the negative pulse via pin 12 from switching amplifier
Q313 and generates 1 kHz square waves, Comple-
mentary square waves from both collectors of the OS
MV are applied to phase detector diodes CR412 and
CR413.

4-52, The quiescent state of the OS5 MV is Q406 off,
Q407 on. RC combination C416, C417, R425 differ-
entiates 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.
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4-53, PHASE DETECTOR.

4-54. The phase detector circuit receives square
waves from the OS MV and sine wave from the error
signal amplifier, Avarying dc output resulls at R435,
R436 junction which is proportional to bridge unbal-
ance. The phase detector is actually two phase de~-
tecting circuits: one for the variable resistance cir-
cuit, and a second for the CRL direction light control
circuit.

4-55. The error signal sine wave from Q404 emitter
ie applied through C411 to CR412, CR413 junction.
The complementary square waves from the OS MV are
applied through R433 and R434 to the other ends of
these diodes. When Q406 collector is positive (+4.4
volts), and Q407 collector is zero, diodes CR412 and
CR413 conduct. Error signal amplifier output voltage
appears at R435, R436 junction without attenuation,
WhenQ406 collector voltage is zero and Q407 collec-
tor is +4.4 volts, CR412 and CR413 are cut off; error
signal amplifier output voltage does not appear at R435,
R436 and this junction isthe same voltage level asthe
average voltage level of +2.2 volts. The voltage level
at R430, R431 junction is the average level of +2.2
volts, Thus the differential output between R435, R436
junction and R430, R431 junction is the synchronized
rectified output of the errcr signal. This output is
supplied to Q408 for proportional control of the vari-
able resistance circuit.

4-56. Operation of the CR414, CR415 light control
section of the phase detector is similar, except that
the error signal sine wave is phase-shifted 90° ahead
by R420, C412, Q405 combination. When the bridge
is unbalanced with the CRL counter too low, an error
signal is applied and the dc output to the light control
differential amplifier is more positive, With the.CRL
counter too high, output is less positive.

4-57, DIFFERENTIAL AMPLIFIER AND
ILLER INTEGR .

4-58, This circuit uses the phase detector output to
control the variable resistance circuit, The Miller
integrator provides stability for the overall feedback
loop near null or bridge balance when most sensitivity
is required. The differential amplifier output at Q408
collector is a dc level which changes with the phase
detector input at Q408 base, Integrator circuit Q410
and C420amplifies Q408 output and stabilizes control
of the variable resistance circuit. Near null or bridge
balance point, noise and random variations are mini-
mized by the integrator circuit,

4-59, VARIABLE RESISTANCE CIRCUIT.

4-60, The variable resistance circuit includes +6 Vde
regulator Q415, phase splitter Q411, and emitter fol-
lowers Q412, Q413, Q414, Diodes CR419, CR420 are
the heart of the variable resistance circuit, with their
bias state controlling their resistance. In Cp or 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 controls CR418,
CR420bias through emitter followers @412, Q413, and
Q414. When Q411 bhase voltage decreases, current
tarough R446 and R447 decreases; base voltage levels
of Q412 and Q413 increase, and the forward current
through CR419, CR420 increases. This causes the
effective resistance of the diodes to become smaller,
When Q411 input voltage causes Q411 to be cut off,
current begins to {low through CR416, CR417, and
CR418; base voltage level of Q412 and Q413 cannot
increase. At this time, diodes CR419, CR420 have
the minimum resistance for the bridge arm. When
Q411 base voltage increases, Q411 turns on and Q411
collector to emiftter voltage becomes small. Diodes
CR419, CR420 are cut off and their effective resist-
ance becomes several hundred megohms. Thus, the
variable resistance circuit changes its resistance as
controlled by bridge balance information from the
phase detector.

4-62., DIFFERENTIAL AMPLIFIER AND
LAMP DRIVER.

4-63, This circuit uses information from the phase
detector circuit (Paragraph 4-56) to light the cor-
rect CRL direction lamp. Figure 4-2 is a simpli-
{ied diagram of the light control circuit. The error
dc 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 voltage rising to near -110 volts, and right CRL
light V602 is energized through R456, With the CRL
control too high, Q416 is off, Q418 is on, and left
CRL light V601 is energized through R457, Q418, and
R455,

+1lov
R456 R457 §
240K I80K <

Q4i8 -‘

ve02 V601

R458 S
820K

R455 <
2200 1

VA

Figure 4-2. CRL Light Control
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4-64. CHASSIS ASSEMBLY A500.

4-65, Chassis assembly AS500 consists of the main
mounting plate (top deck and rear parel) and those
parts that are permanently riveted on it. These parts
are identified as: J1, ac power input jack; J2, 18-pin
connector for printed circuit assembly A200; J3, 15-
pin connector for printed circuit assembly A300; J4,
15-pin connector for printed circuit assemhbly A400;
and 52, 115/230 volt ac power slide switch.

Model 4260A

4-66. DECIMAL POINT AND DIRECTION
INDICATOR LAMP A600.

(Schematic Diagram, Figure 8-3 )

4-67, This assembly includes decimal point neons
V603, V604, V605, series resistor R601 and CRL
direction neons V601, V602, Decimal point lights are
controlled by the position of the RANGE and FUNC-
TION switches, CRL direction light control is ex-
plained in Paragraph 4-63.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

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

a, performance checks are included in Table 5-2
to verify 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 for use; 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 adjustments outlined in this section
is listed in tabular form with the procedure tobe per-
formed, Test instruments other than those listed can
he used if their specifications equal or exceed the listed
characteristics.

5-5. INSTRUMENT COVER REMOVAL.

5=6. To remove top or bottom 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,

b=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 outlined in Table 5-2 can
be used as an operating check for the instrument.
These checks can also be used:

a, as partof anincominginspection 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 instrument to regular service.
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Table 5-1. Performance Check
Test Equipment

Recommended Unit

Model or
Part Number

C: 1 uF £0.2%, sil mica

C: 0,1 pF £0.2%, =il mica
C: 0.01 uF +0,2%, sl mica
C: 1000 pF 0, 2%, air

C: 100 pF 20,2%, air

C: 10 pF +2,5%, 500 WV, cer
C: 1 pF x10%, 500 WV, mica

L: 1 mH %0, 5%
L: 10 mH £0,2%
L: 100 mH £0.2%

These resistors can be used for resistance (R)
and dissipation factor (D) checks,
resistors areused with capacliors for D checks

and 1/2% (or better)are uged for resistance checks.

carb flm, 10 M, 1/4% 1W
met flm, 1 M 1/2%, 1/2W
met flm, 99K, 1/2%, 1/2 W
carb flm, 29,9K 1%, 1/2W
carb fim, 15K 1%, 1/2W

met {lm, 10K 1/2%, 1/4W
ww T.5K 1/4%, 1/8W
met flm, 5K 1/4%, 1/8W
carb fim, 3K, 1%, 1/2W
ww, 2K, 1/2%, 1/2W

carb flm, 1,5K, 1%, 1/2W
carb flm, 1K, 1/2%, 1/2W
carb flm, 300 , 1%, 1/2W
met flm, 150 2, 1%, 1/8W
met flm, 100 @, 1/4%, 1/2W

carb flm, 33 @, 1%, 1/2W
carb {lm, 30 2, 1%, 1/2W
ww, 9 ohms, 1/2%, 1/2W

carb ilm, 7.5 R, 1%, 1/2W
ww, 1.19, 1/2%, 1/2W

DC Null Voltmeter
Range: 1 mV to 300 Vrms
Input R: 1 megohm

AC Voltmeter
Range: 1 mVto 10V
Input Impedance: 1 megohm

Electronic Counter
Sensitivity: 50 mV
Freq: Dc to 100 kHz
Display: 4 digits minimum

YHP CS-1
YHP CS-0,1
YHP CS-0, 01
YHP CS-1000A
YHP CS-100A
0160-0488
0150-0029

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

One per cent:

0760-0025
0757-0017
0757-0010
0727-0185
0727-0168

0698-4203
0B11-0046
0698-3237
0727-0124
0811-0285

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

0727-0965
0727-0991
0811-0294
0727-0705
0811-0284

HP 413A

HP 403B

HP 5245L with
HP 5261A
Plug-In
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Section V Model 4260A
Table 5-2

Table 5-2, Performance Checks

1, CAPACITANCE MEASUREMENT.

C Range: 1 pf to 1000 uF; C Accuracy: =(1% + 1 digit), 1 nF to 100 uF
D Range: 0,001 to 0. 12 for LOW D: 0,05 to 50 for HIGH D
D Accuracy: LOW D --D: £ (5% + 0. 002) or 1 dial division, whichever is greater
HIGH D =-1/D: +(5% + 0, 05) or 1 dial division of LOW @ dial,
whichever is greater,

a. Connect equipment as shown in Figure 5-1.

HP4260A HP4260A
REAR PANEL

; UNKNOWN
DET STD (.
' GRD CAP

Figure 5-1, Capacitance@and D Accuracy Check

b. For this check, locate the following components:

Standard | Connect Resistor . P C Readings in
Capicior far Standard D Function C Readings .D Readings Cp-AUTO

1 uF - Cs 0989 - 1011 nF |less than 0.002 | 0984 - 1016 nF
0.1 uF - Cs 098.8 - 101.1nF |less than 0.002 | 088,4 - 101.6 nF
0.1 uF series 7.5 {2 Cs 098,9 - 101.1nF {0.0024 - 0,007 | 098.4 - 101.6 nF
0.1 uF series 30 & Cs 098.9 - 101.1nF |0.0159 - 0.022 | 098.4 - 101.6 nF
0.1 uF series 160 @ Cs 098.9 - 101.1nF [0.088 - 0.099 | 097.5 - 100.7 nF
0.1 uF parallel 30K @ Cp 098,9 - 101.1nF [0.056 - 0.05 098.4 - 101.6 nF
0.1 uF parallel 15K @ Cp 058, - 101.1nF |0.,112 - 0.1 098.4 - 101.6 nF
0.1 uF parallel 3K @ Cp 098.9 - 101.1nF 0,575 - (.49 098,4 - 101.6 nF
0.1 uF parallel 1.5 K Cp 098.9 - 101.inF |1.2 - 0.95 058,4 - 101.6 nF
0.1 uF parallel 300 £ Cp 098.8 - 101.1nF |10 - 4 -
0.1 uF parallel 33 22 Cp 098.9 - 101.1nF |more than 20 -
0.01 uF - Cs 09,89 - 10.11nF (less than 0.002 | 09.84 - 10,16 nF
1000 pF - Cs 0979 - 1021 pF [less than 0.002 | 0974 - 1026 pF
100 pF - Cs 0087 - 0103 pF*|less than 0,002 | 0097 - 0103 pF*
10 pF - Cs 0009 - 0011 pF* - 0008 - 0011 pF*
1 pF - Cs 0000 - 0002 pF* - 0000 - 0002 pF*

*For calibration, subtract residual capacitance from measured value.

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

5-2 02387-2
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Table 5-2 -

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

f. Rotate CRL control for meter null at center and observe that CRL direction lights change at
null position,

g. Set FUNCTION switch to Cs LOW D and adjust DQ dial for meter null. (Slight adjustment of CRL
control may give best null,) Read the measured C and D values. These values should be within the
values listed above for the standard capacitors,

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

2, INDUCTANCE MEASUREMENT L Range: 1 wHto 1000 H
L Accuracy: +(1% + 1 digit) from 1 mH to 100 H

a. For this check, locate the [ollowing inductors:

Standard Inductor L Readings in Ls-Low Q L Readings in Ls - AUTO
1 mH 0978 - 1021 nH 0974 - 1026 uH
10 mH 09.89 - 10,11 mH 09.84 - 10,16 mH
100 mH 098.9 - 101.1 mH 098.4 - 101.6 mH

Note: Lp: L readings in Lp-High Q should be as follows:
Lp=Ls (1+ 1/Q%
where Ls =L readings in Ls-Low Q
Q = @ readings in Ls-Low Q or Lp-High Q
b, Set FUNCTION switch to Ls AUTO.
¢. Comnect 1 mH standard inductor to UNKNOWN terminals.
d. Set CRL counter to 1000, Set RANGE switch on uH range to light right decimal point light.

e. Rotate CRL control for meter null at center and observe that CRL direction lights change at null
position,

{f. Set FUNCTION switch to Lp LOW D or Ls HICH D and adjust DQ dial for meter null. {Slight
adjustment of CRL control may give best null, ) Read the measured L and Q values. These values
should be within the values listed above for the standard inductors.

g. Repeat the procédure for the other standard inductors listed,

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

a. Use an external voltmeter such as the HP 413A DC Null Voltmeter for maximum resolution of the
bridge balance point, Remove the shorting strap on the Voltmeter rear panel to isolate 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,

b. Set the FUNCTION switch to R.

c. Set RANGE switch full cw.

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

{. Adjust CRL control for null on voltmeter and increase SENSITIVITY control ¢w for maximum reso-
lution. Read measured R value from CRL counter and decimal point displayed.

g. Repeat the procedure for the other standard resistors.

023387-2 5-3
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Table 5-2, Performance Checks {cont'd)

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

Etandard Resistors Model 4260A Readings
Resistor, 10 M & = 0.57%, 1/4W, metal film 09.79 - 10.21 M Q2
Resistor, 1 M 2 =£0,5%, 1/4W, metal film 0989 - 1011 K&
Resistor, 100K 2 =0, 5 Ty 1,.-"'4W, metal {ilm 098.9 - 101,1K &
Resistor, 10K £ £0.5%, 1/4W, metal film or WW 09.89 - 10,.11KQ
Resistor, 7.5K @ = 0,5%, 1/4W, metal film or WW 07.42 - 07.58KQ
Resistor, 5K 2 :0,5%, 1/4W, metal film or WW 04.94 - 05.08KQ
Resistor, 2K 2 + 0.5%, 1/4W, metal film or WW 01.97 - 02.03K @
Resistor, 1K 2 +0,5%, 1/4W, metal film or WW 0988 - 1011 92
Resistor, 100 £ =0.5%, 1/4W, WW 098.9 - 101.1 @
Resistor, 10 2, £ 0.5%, 1/4W, WW 09,79 - 10,21 @
Resistor, 1 &, +0,5%, 1/4W, WW 00,97 - 01,03 Q

i, To measure the maximum dec voltage at the UNKNOWN terminals for R measurements, connect only
a Voltmeter to these terminals.

j. Set FUNCTION to R, RANGE full cew, and rotate CRL to 1030.

k. Volimeter should indicate between 30 and 40 Vdc for 115 or 230 volts ac power,

4, INTERNAL OSCILLATOR: Frequency: 1 kHz +2%
Voltage: 100 mV rms + 209

Connect equipment as shown in Figure 5-2.
Set FUNCTION switch to Ls LOW @ position.
¢, Rotate CRL control to 1030,
d. Rotate DQ control full ccw.

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 millivolts rms,

b 8/IAS ¥* % Lo
BAT + W HP403B
' VOLTMETER
Hi *
REAR PANEL
HP4280A
FRONT PANEL
HP
® 52451 /52614
w COUNTER
*

# DO NOT GROUND TO POWER LINE GROUND
# % USE SHIELDED CABLE AND COMNECT BIAS BAT + TO UNKNOWN CABLE SHIELD

Figure 5-2. Internal Oscillator Check

5-4 02387-2
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Hewlett-Packard Model 4260A Tests Performed by
Instrument Serial No. - o

PERFORMANCE CHECK TEST CARD

Description Check

1. Capacitance Measurement Accuracy + (1% + 1digit) [ ]

LOWD (5%-0.002) [____ ]
HIGHD =+(5%-0.05 [ ]

2. Inductance Measurement Accuracy + (1% + 1 digit) [ |

3. Dc Resistance Measurement Accuracy 10 ghms to 1 megohm
(1% + 1 digit) C__ ]

Accuracy 10 milliohms to 10 megohms

+(2% + 1 digit) S

4, ternal Osciliator Frequency 980 Hz ] 1020E=

Voltage 80 mV rms (1120 mV rms

02337-1 5-4a



Model 4260A

5-11. TROUBLESHOOTING.

5-12. Thebest approach to isolating troubleis tofirst
ensure that the trouble is not a result of conditions
external tothe 42604A; then obtainall possible inform-
ation from the controls and Indicators and logically
apply this information to locate the defective unit or
component, Figure 3-1 (Controls and Indicators,
front panel, Controls 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 (Troubieshooting) lists possible
trouble symptoms and checks for their cause. Table
5-5 shows decimal point and units indication logic.
Troubleshooting of printed circuit assemblies is simp-
lified if a suspecied assemblyis replaced with an op-
erating assembly. Printed circuwit operation checks
are outlined in Paragraphs 5-39 through 5-51 .

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

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

b. Ig 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
gerews in eachcover. To remove front panel, remove
all iront-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 reiease panel. Loosen deck side 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,

b, 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-

movetwo screws "B in Figure 5-3 and it out counter.

Refer to Paragraph 5-27 (CRL ADJUSTMENTS) be-
fore installing counter.

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

02337-1

Section V
Paragraphs 5-11 to 5-27

Install replacement R3. Adjustment is required; re-
fer to Paragraph 5-27 {CRL ADJUSTMENTS).

5-22, DQ DIAL AND R5 REPLACEMENT,

5-23. TheDQ dial and resistor RD 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, 1kHz OSCILLATOR LEVEL & FREQUENCY,
With 4260A top cover removed, connect oscilloscope
and electronic counter fo pin T of J2. Adjust R213
for level between 4.5 and 6.7 volts peak-to-peak, with
positive peak clipped not more than 100 microseconds
Adjust frequency with R210 for 995 to 1005 Hz. Repeat
level and frequency adjustments until 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,
¢. 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 He, +1 Hz,

e, Alternately adjust R415 and R417 so that oscil-
lator output voltage and J4 pin 7 voltage are in phase
and J4 pin T voltage 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. This comp-
letes the adjustment.

5-2%, CRL COUNTER ADJUSTMENT,
a, Removepower cable from 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 counier to 0001 and engage counter with
gear train.

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

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

Model 4260A

Table 5-3. Test Equipment Reguired for Troubleshooting

Item Description HP Model
Dc Voltmeter Range: 1 mV to 300 Vde 413A
Input R: 1 megohm
Oscillator Frequency: 20 Hz to 20 kHz 200CD
Qutput Level: 2 volts rms max,
Oscilloscope Vertical Sensitivity: 50 mV/cm 175A with 17804 Horizon-

tal and 1750B Dual Trace
Vert. Ampl. Plug-ins.

Standard Component sl

See Table 5-1, Performance Check Test Equipment

Table 5-4.

Trouble Symptoms and Possible Causes

Symptom

Normal Operation

Possible Cause

Check

No lamps light

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

Lamps

Power supply - CR207
§101, S102

No meter deflection
for R measurements

Meter should deflect either
right or leit when S102 set
to R position.

Defective meter circuit
40V dc supply

Switch contacts

Bridge circuit

Meter, CR1, CR2
Power supply - CR206
$101, S102

R3, R110

No meter deflection
for C & L measure-
ments

Meter should deflect right
when 5102 set to Cs, Cp,

Cp AUTO, Ls AUTO, Ls or Lp
position,

1 kHz oscillator
Error signal amplifier

Switch contacts
Bridge circuit

Oscillator - Q205 to
Q207

Amplifier - Q401 to
Q405

§101, 8102, S3

Cl1, R3to RS

Noisy null or no
bridge null obtained
for R measurements

Bridge null should be
obtained when S102 is set
to R position

Switch contacts
Bridge circuit

5101, s102
R3, R101 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 $102 set to Cs,
Cp, Ls or Lp position,

Switch contacts
Bridge circuit

Error signal amplifier
oscillation

High impedance ampli-
fier oscillation

$101, S102, $3

C1,R3 to R5, R101 to

R109, R111, C101 to

€105

Amplifier - Q401 to
Q405

Amplifier - Q301,Q302,
Q305, Q306

Noisy null or no
bridge null gbtained
for C AUTO and L
AUTO measurements|

Bridge null should be ob=-
tained when £102 set to Cp
AUTO or Ls AUTO position,

Switch contacts
Auto null circuits

5102

Check voltages and
waveforms to determine
faulty circuit

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

Direction indicator light shouid
shift from left to right or from
right to left in the vicinity of
bridge null.

Switch contacts

Neon lamp driver
Differential amplifier
Phase detector

Errar signal amplifier

5103, 83
Q418
CR414, CR415
Q405

Display out of speci-
fications (not AUTO
measurements)

CRL and DQ readings within
specifications,

Switch contacts
Bridge circuit

Low impedance of high
impedance amplifier

8101, 8102

R3 to R6, R101to R111,
C1 to C4,C101t0 C105
Amplifier - Q301,Q302
Amplifier - Q305, Q306

Display in AUTO
measurements out
of specifications

CL readings in AUTO measure=-
ments within specifications.

Variable resistance
circuit,

Q411 to Q414, CR416
to CR420, C421, L401

5-6
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Section V

Figure 5-3
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Figure 5-3. Right and Left Side Internal Component Location
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Section V

Paragraphs 5-28 to 5-30

Table 5-5. Decimal Point and Units Indication Logic

Model 4280A

Function |Cs LOW D [Cp HIGHD |Cp AUTO R Ls AUTO|Ls LOW Q| LpHIGHQ
8102 | (cew) (ew)
Ea{;lge E ‘ﬂb‘ _E:'D' m_
- Decimal Lights Units Decimal Lights Units Decimal Lights Units
1 (ccw) OFF OFF ON uF ON OFF OFF Y] OFF OFF ON ©H
2 QFF ON OFF UF OFF ON OFF aQ ON OFF OFF mH
3 ON OFF OFF uF OFr QFF ON r) OFF ON OFF mH
4 OFF OFF ON nF ON OFF OFF | kR OFF OFF ON mH
5 OFF ON OFF nF OFF ON OFF | k@ ON OFF OFF H
6 ON OFF OFF nF OFF OFF ON k@ OFF ON OFF H
7 (ew) OFF OFF ON p¥F ON OFF OFF | M@ OFF OFF ON H

5-28. DQ DIAL MECHANICAL ZERO,

a, With instrument power off andtop cover removed,
rotate DQ control full cew,

b. Loosen two allen drive setscrews on R5 pulley.

c. Rotate DQ control ccw until the black line on the
right off-scale end of DQ dial aligns with red index
line on front panel window. Dual wire-wound resis-
tor R54, B should also be full cew.

d. Tighten two setscrews,
adjustment.

This completes the

5-29, BRIDGE CIRCUIT COMPONENT CHECKS,

5-30. INTRODUCTION. The procedures in Para-
graphs 5-31 through 5-38 outline checks and adjust-
ments for the components in the bridge circuit. These
include fixed 0.2 uF capacitor Cl, compensating
capacitor C305, CRL resistor R3, trimmers C103,
C104, C3, and accuracy of resistors in the RANGE
switch, The test equipment setup is shown in Figure
5-5. These checks and adjustments should be per-
formed inthe order listed when a comprehensive over-
alloinstrument checkout is desired. Test equipment
for these checks is listed in Table 5-6.

24K
e |
i
i I ve(r)
HP200CD rily~ —4(5),
OSCILLATOR ot
JE(7)
LOW :
HP4260A
* %
B IN
HP524SL M 1?5»&*}\:750;&
COUNTER d A2 0SCILLOSCOPE
TRIG IN

% USE SHIEL.DED CABLE AND CONNECT J4(8) TO CABLE SHIELD

HPZ0OCD 0SC:
HPI75A SCOPE:

IKKZ, IV P-P

TRIGGER: EXT

CHAN A: POLARITY +UP
CHAN B: POLARITY -—UP

FUNCTION: CHOPPED

SENS 0.2V/CM
SENS 0.2v/CM

Figure 5-4, Error Signal Amplifier Phase and Galn Test Setup
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Paragraphs 5-31to 5-33

Table 5-6., Test Equipment for Bridge Circuit Checks.

ITEM DESCRIPTION

% MODEL OR PART NO,

Oscillator

Frequency: 20 Hz to 20 kHz 200CD
Output Level: 2 volts rms

Oscilloscope Vertical Sensitivity: 100 pv/cm 140 A with 1400A
Diff. Ampl, plug in

Standard C 0.1 microfarad, +0.1% YHP CS-0, 1

Silvered Mica C 0. 01 microfarad, +0,2% YHP C8-0,01

Silvered Mica C

1000 picofarads, <1%

YHP CS-1000A

Standard L 1 millihenry, +0,1% General Radio 1482-E
Resistance Range: 10 ohms to 10K chms HP 4260A
Bridge Accuracy: 1"
Resistors fxd, comp, 16 ohms, 5%, 1/2 W 0686-1605
fxd, comp, 16K ohms, ', 1/4 W 0683-1635
fxd, comp, 33 ohms, +5%, 1/4 W 0683-3305
fxd, comp, 160K ohms, 5%, 1/4 W 0683-1645
fxd, comp, 330 ohms, 45, 1/4 W 0683-3315
fxd, comp, 1,6 Meg, 5%, 1/4 W 0683-1655
fxd, comp, 3, 3K ohms, +5%, 1/4 W 0683-3325
Met film, 15,9K ohms, =0.5%;
use 14K ohms, =0,25% 0698-3371
and 1. 91K ohms, 1% 0698-4631

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

a., Connect a standard 0,1 ;F capacitor such asthe
YHP Model Cs-0.1 and a 16 ohm 5% 1/4 watt resistor
(HP #0686-1605) in series across the UNKNOWN
terminals. The guard terminal of the standardecapac-
itor should be connected to the rear-panel ground
terminal of the DETECTOR jack.

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

d. Set rear-panel INT-EXT switch to EXT and set
oscillator 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 nF.

5-32. C305 SELECTION. Capacitor C305 compen-
satesfor amplificr stray input capacity and the capac-
ity of the CRL control. The procedure for selecting
the carrect 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 uFand 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

€. Set rear-panel INT-EXT swilch to EXT and set
oscillator to 1 kHz.

f. Balance the bridge and read measured C value.
Meagured C= . nF.

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

h. Change oscillator frequency to 20 kHz.

i. Balance the bridge and read measured C value.
MeasuredC=__ . nF,

j. Calculate the difference between 1kHz value and
20 kHz value (steps f and i), Difference should be
within £0. 2 nF, If not within this tolerance, change
value of C305 and repeat,

5-33. CRL RESISTANCE (R3) AT 500 OHMS., For
maximum accuracy during measurements, CRL re-
sistor R3 should introduce no errors. C305 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 resistance is
correct,

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

b, Connect the 0.01 uF silvered 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



Section V
Paragraphs 5-34 to 5-36

d. Set RANGE switch for XXX, X nF display.
e, Set INT-EXT switch on rear panel to EXT.
f. Set Oscillator frequency to 1 kHz.

g. Balance the bridge and read the measured C
value. MeasuredC=_ _ . nF.

h. Disconnect parallel 160K resistor and connect a
330 ohm 5% 1/4 watt resistor in parallel with the
standard silvered mica capacitor.

i. Change oscillator freguency to 20 kHz.

j- Balance the bridge and read measured C value.
Measured C= . nF. Capacitance difference
between values obtained in steps g and j should be
within a half digit on the CRL counter.

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

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

b. Connect the 0.01 uF silvered mica capacitor
with a parallel 160K ohms + 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. and ad-
just oscillator freqguency to 1 kHz.

f. Balance the bridge and read measured C value.
MeasuredC= .  nF,

g. Disconnect the 160K ohms resistor and connect
a 330ohms + 5% 1/4 watt resistor in parallel with the
silvered mica capacitor.

h. Change oscillator freguency to 20 kHz,

i. Balance the bridge and read measured C value.
Measured C= .,  nF. Difference between C
values of steps f and i should be made minimum by
adjusting C103,

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

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

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

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

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

e. Set oscillator INT-EXT switch to EXT. and set
oscillator frequency to 1000 Hz,

f. Balance the bridge and read measured C value.
MeasuredC = _ __ . pF.

g¢. Disconnect the 1.6 megohmresistor and connect
a 3300 ohm = 5% 1/4 watt resistor in parallel with the
1000 pF capacitor. .

h. Change oscillator freguency to 20 kHz.

i. Balance the bridge and read measured C value.
MeasuredC= . pF. Difference between C
values for steps f and i should be made minimum by
adjusting C104.

j. Adjust C104 slightly and repeat procedure. Ad-
justment is correct when difference between the two
measured C values is minimum. This completes 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
5-5.

b. Connect the 0,01 uF £ 0, 2% with a parallel 15.9
K ohms :0.5% 1/4 watt resistor to the UNKNOWN
terminals.

c. 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 1000 Hz £5 Hz.

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

h. Remove ac power from the 4260A.

i. Remove shorting strap across Cp Ls DQ RE-
SISTOR terminals on rear panel, With another 4260A
measure the dc resistance between the ungrounded
Cp LsDQ RESISTOR terminal and the white-black lead
end of C1.

i. Adjust DQ control sothat the second 4260A meas-
ures 812 ohms, Disconnect measuring 4260A and
connect shorting strap across CpLs DQ RESISTOR
terminals.

k. Apply ac power to 4260A.

1. Without moving DQ control, balance the bridge
by adjusting CRL control and C3. Adjustment is cor-
rect when bridge null is obtained.
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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 setup as shown in Figure 5-5.

b. Comnect a standard 1 mH inductor such as a
General Radlo 1482E. The inductor high terminal is
connected tothe 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 switch to Ls LOW Q.
d. Set RANGE switch for 3000, L H .

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

f. Balance the bridge and read the measured L
value. Measured L value= . uH.

g. Install 2 330chm £5% 1/4 watt resistor in series
between the inductor high terminal and the unmarked
UNKNOWN.

h. Set oscillator frequency to 20 kHz.

i. Balance the bridge and read measured L value.
Measured L value = _ . uH. Inductance differ-
ence between L values obtained in steps f and i should
be within +0005 4H, ¥ 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
hold-down cover and lift ofi.

Section V
Paragraphs 5-37 to 5-38

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

4) Remove shorting strap from BIAS BATTERY
terminals,

5) Measure thedc resistance between UNKNOWN
LOWterminaland terminal 40 ( Page 8-4).
If this value is 1 ohm %0, 5%, select C101 for
L difference readings within 0005 as discussed
in step i, I the R value is not 1 ohm 0. 5%,
check contacts of S101 and $102.

5-38. SECOND RANGE CHECK. The following pro-
cedure checks 10 ohm resistor R102 inside RANGE
switch A100.

a. Connect test setup as shown in Flgure 5-5.

b. Connect a standard 1 mHinductor such as a Gen-
eral Radio 1482E, The inductor high terminal is con-
nected to the unmariked 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 switch to Ls LOW Q,
d. Set RANGE switch for XX. XX mH display,

e, Set oscillator INT-EXT switch to EXT and ad-
iust oscillator frequency to I kHaz.

f. Balance the bridge and read the measured L
value, Measured L value=_ . mH,

g. Disconnect the standard inductor from the UN-
KNOWN unmarked terminal and connect 330 ohm 5%
1/4 watt resistor in series,

HP4260A |

| HP 42604

FRONT !
PANEL

R

HP
140A /1400A
OSCILLOSCOPE
*

# D0 NOT GROUND CABINET

# % USE SHIELDED CABLE AND CONNECT LOW CABLE SHIELD TO DET GRD

DET
REAR
GRO PANEL

O5C|20KkH2

HP200CD
OSCILLATOR

*

Figure 5-5. Test Setup for Adjustments
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Section V
Paragraphs 5-39 to 5-51

h. Set oscillator [requency to 20 kHz,

i. Balance the bridge and read measured L value,
Measured L value = . ~ mH. Inductance dif-
ference between measured L values in steps f and i
should be within half a digit. X not within half a digit
on the CRL counter, the measured dc resistance of
R102 should be 10 ohms +0, 5% (see Paragraph 5-37,
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 1 KHZ OSCILLATOR
ASSEMBLY A200.
5-42, POWER SUPPLY.

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

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

¢, Connect de voltmeter to J2 pin P (test point 3).
Voltmeter should indicate between +85 and +115 Vde.

5-43, 1 kHz OSCILLATOR.

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

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

c. Connect electronic counter toJ2 Pin T. Counted
frequency should be between 885 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 white-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.

¢, Set RANGE switch to display XXX. X nF.

d. Connect a 100 nF (0.1 uF) +5% capacitor (HP
0170-0001) and a 27K ohm +5% resistor (0689-2735)
in paraliel across the UNKNOWN terminals.

e, Remove detector assembly A400 and install 15-
pin extender board (HP 5060-0049) in A400 jack J4.
Observe correct orientation and insert A400 in ex-
tender board. Connect oscilloscope to test point 19
(R430, R431 junction).
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f. Apply power to 4260A and adjust CRL and DQ
controls for minimum amplitude of waveform at test
point 19 (bridge balanced), CRL counter should read
between 095, 0 nF and 105. 0 nF and D reading should
be between 0, 053 and 0. 065 on HIGH D gcale.

g. With the bridge balanced, the waveformsof Fig-
ure B-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, Obgerve correct orientation and insert A300
in 15-pin extender.

h. Apply power, connect ogcilloscope to test points
5 through 16 and compare each waveform with thoge

shown in Figure 8-5,

5-46, DETECTOR ASSEMBLY A400.

5-47. Conditions for observing waveforms at test
points on A400 are the same as ocutlined in Paragraph
5-45, steps a through f.

5-48, PHASE DETECTOR CIRCUIT. Waveforms
shown in Figure 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
millivoits, These voltages must be measured using a
dc 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
86, 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 phage relationship is correct.

5-50, VARIABLE RESISTANCE CIRCUIT. Connect
resistance network as shown in Figure 5-6. Dc volt-
age at test point 24 should be between +5.3 and +6.1
volts. Dc voltage or waveform changes at test points
25 through 30 are shown in Figure 8-6 for aCRL con-
trol change of +0, 2% ar -0.2% from bridge balance
point.

5-51. NEON LAMP DRIVER, Dc voltage changes at
test points 32 and 33 are shown in Figure 8-6 for a
CRL control change of +0.2% or -0.2% from bridge
balance point.

TO J2(T)

S OKN 5% 12W
! TO J4(I0)

o

51000 5% /2w

TO J4(5)

Fipure 5-8. Resistance Network for Checks
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Figure 5-7

?-F -
i A o ™
S0 I:"%'QS

MG N

R5A RSB

Figure 5-7. Top and Bottom Internal Component Location
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Section VI
Paragraphs 6-1 to 6-6

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alpha-
numerical order of their reference designators and
indicates the descriptionand HP stock number of each
part, together with any applicable notes. Table -2
lists parts in alpha-numerical order of their HP stock
number and provides the following information on
each part,

a. Description of the part (see list of abbreviations

6-3. Miscellaneous parts are listed at the end of
Table 6-1,

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office
(see lists at rear of this manual for addresses).
Identify parts by their Hewlett- Packard stock numbers.

6-6. To obtain a part that is not listed, include:

below).

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

¢. Manufacturer’s part number.

d. Total quantity used in the instrument (TQ column).

a. Instrument model number.

b. Instrument serial number.

¢. Description of the part,

d. Function and location of the part.

REFERENCE DESICNATORS
A = pEsembly E ‘= misz electronic part P = plug v = wAcuum, tube, neon
B = motor : 4 = fuse Q = transistor bulby, photacell, ete,
BT = tattery FL = filter R = reslstor VR « voltage regulator
C « capacifor J = jack RT = thermiator w = cgble
CP = coupler K = rolay 8 = gwitch b 4 = socket
CR = diode L = inductor T = transformer Y = crystal
DL = delay line M = meter TB = terminal board
DS = device signaling {lamp) MP = machenical part TP = tast point
ABBREVIATIONS

A = amperes H = henries NPN = negative-poaltive- RME = rool-mean square
A.F.C, = automatic frequency cuntrol HEX = hexagonal ative RWV = reverse working
AMPL = amplifier HG = mercury NRFR = recommanded for voltage
B.T.O, = beat frequency oscilistor e e W Nt 5-8 = slow-blow
BE CU = berylilum copper IF = intermediate freq ﬁm ¥ R = soreaw
BE = binder head MPG = impregnated rep - SE = selenlum
BP = pandpass INCD = incandescent SECT = woction(s)
BRS = brass INCL = include(s) OBD = grder by descripticn SEMICON = semiconductor
BWO = backward wave oacilator INg = {nsulation(ed) OH = ogval head st = ailieon

INT = internal ox = oxide 8L - .;:;:r
CCW = counter-clockwise - 8L -
CER = ceramic K = kilo = 1000 8PG = @pring
CMO = cablnet mourt only LH = left hand P = peak EPL = wspecial
COEF = coafficlent LIN = linear taper PC = printed circult T = wsiainleas stesl
coM = common LK WABH = lock washar PF = picofarads = 10 SR = @plit ring
COMP = composition LOG = lpgarithmic taper farads STL = stesl
COMPL = complete LPF = low pass filter PE BRZ =~ phosphor bronze
CONN: = otidelor M - millt = 10-3 PHL = Phillips ™ = Do Sk
CP = c¢admium plate MEG « meg e 10 v = peak inverse voltage 6L = toggle
CRT = cathode-ray tube MET FLM = tal fim PNP = positive-negative- THD = thraad
€W .= clckwiew METOX = metallic oxide /0 Poslitye m = titantum
DEPC = deposited carbon MFR = mamfacturar POLY : :‘l, TOL = tolerance
DR = drive MINAT = mintature PORC - ;":“'m“"' TRIM = trimmer
BLECT = electrolytic :%l : ::lnonhry PO8 = position(s) TWT = traveling wave tube
ENCAP = sncapsulated MY - “m,m’“""‘. roT = potentiometer u o miorow 108
EXT = external PP = peak-to-peak -

- PT = polot VAR = var

r = farads N = pano (10-9)
FH = flat head N/C - normally closed FWY = peak working voltage VDLW = de working volts
FILH = fillister head NE e neon w/ = with
FXD = fixed W1 PL = mnickel plate RECT = rectifiar w = watts

N/O = pormally open RF = radio frequency wIvV = working inverse
GE = germanfum NPO = negative positive zero RH = round head or voltage
GL = glass {zero temperature right hand ww = wirewound
GRD = ground(ed) coafficient) RMO = rack mount only w/0 = without
01194-12
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Section VI Model 4260A
Figure 6-1
ITEM NO. DESCRIPTION HP S§TOCK NO, QTY
1 Front Panel 04260-1040 1
2 Rear Panel W/deck 04260-7025 1
3 Side Cover 5000-0703 2
4 Side Frame 5060-0703 2
5 Top Cover 5060-0718 1
6 Bottom Cover 5000-0717 1
7 Hinge 5040-0700 2
8 Tilt Stand 1490-0032 1
9 Foot Assembly 5060-0728 2
Figure 6-1. Modular Cabinet Parts
6-2

02337-2

Lo L1



Model 4260A Section VI
Table 6-1
Table 6-~1, Reference Designation Index
Daaerehten | ® Stock No. Description # Note
Al0D ou260-7021 ASSYIRANGE AND FUNCTION SWITCH
c104 0160-1548 CIFXD MY G.22 UF 10% 100vDCW
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
c1o2 0160=-1161 CIFXD PAPER 2000 PF 10% 600QVODCW
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
c103 0121-0039 CIVAR CER 8~50PF 350VDCW
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
c104 0121=-003% CIVAR CER 8-50PF 350VOCYW
C108 0160-10u5 CIFXD CER 4 PF/0.25 PF 500VDCW
FACTORY SELECTED PARTI1TYPICAL VALUE GIVEN
RIOL Ou260-8604 RIFXD W¥ 0,986 OHM 0,3%
FACTORY SELECTED PARTAITYPICAL VALUE GIVEN
R102 O4255-8604 RIFXD WW 10 OHM Q. 1%
103 0598-1381 RIFXD MET FLM 100 OHM oi%? 2w
R104 0698~1380 RiFX0 MET FLM 1K OHM O, v
R10S 0698-1268 RIFXD MET FLM 10K OMM 0,1% 1/2w
R106 0698~1376 RIFXD MET FLM 97K OHM Q. 1% 1/4w
R107 0698-1375 RIFXD MET FLM 3K OHM 1% 31/4W
R108 0698=1377 RIFXD MET FLM 970K QHM O, L% 1/4W
RLO9 0698=1374 RIFXD MET FLM 30K OMM L% 114w
R110 0698-1400 RIFXO NET FLM 500 OHM 0,1% 1/2W
Rill 0698~4142 RIFXD MET FLM 15,8 OHM 1% 1/4W
5101 0u260-7021 SWITCHIROTARY FOR RANGE+FUNCTION
s102 PART OF S101
A200 04260~8702 ASSYIPOWER SUPPLY AND 1KHZ OSC
c201 0180=-0967 C1FXD ELECY 500 UF 25VOCW
c202 Q180-0756 CIFXD ELECT 20 UF 15vDCW
c203 0180-0756 CIFX0 ELECT 20 UF 15VDCW
c204 0180=-0965 CIFXD ELECT 200 UF 25vDCw
c20% 0180-0756 CIFXD ELECT 20 UFP 15VDCW
c206 0180-0964 CIFXD ELECT 100 UF SOVDCwW
207 0180-0981 CIFXD ELECT 22 UF 160VDCW
c2o08 0180-1029 C1FXD TANT 1 UF 208 1SVDCW
c209 0160=-1544 CIFXD MY 4700 PF 5% S0VDCW
c210 0160-1544 CIFXD MY 4700 PF 5% 50VDCW
ca11 0180-1026 CIFXD TANT 47 UF 20% 6YDCW
c2i2 0180-102% CIFXD TANY 1 UF 20% 1SVDCW
c213 0180-07%6 CIFXD ELECT 20 UF 15VDCW
(430 C180=075¢ CIFXD ELECT 20 UF I5VDCW
CR201 1901~0045 SEMICON DEVICEIDIODE SILICON
CR202 1501~-0045 SEMICON DEVICEIDIODE SILICOM
CR203 1902-0031 DICDE +BREAKDOWN 12.7V 5K 400 Mw
CR204 1901 -0045 SEMICON DEVICEIDIOGDE SILICOM
CR20S 1502-0031 DIODE +BREAKDOWN 12.7V 5% 400 MW
CR206 1901~0026 DICDEISILICON 200 PIV 0«5 AMP
CR207 1901=-0028 DIQDEISILICON 400 PIV 0.5 AMP
Q201 1854-0003 TRANSISTORINPN SILICON
1205-0033 HEAT DISSIPATOR FOR Q201
# See liat of abbreviations in introduction to thia section
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Section VI Model 4260A
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)

&%f&i?fgn & Stock No. Deseription # Note

Q202 1854=0071 TRANSISTCRISILICON NPN 2N3391

Q203 1854=0071 TRANSISTCRISILICON NPN 2N339%91

@204 1854-0071 TRANSISTORISILICON NPN 2N3391

Q205 1854~0071 TRANSISTCRISILICON NPN 2N3391

Q206 1854~00T1 TRANSISTOR$SILICON NPN 2N3351

Q207 1854=00T1 TRANSISTORISILICON NPN 2N33%1

R201 Os84-2721 RIFXD COMP 2700 OHM 10% 1/4W

R202 Oseu=-2721 R¢FXD COMP 2700 OWM 10% 1/4W

R203 O6BU=-£821 RIFXD COMP 4800 QMM 10% 1/4W

Rr204 0&683-6815 RIFXD COMP &0 OHM 5% 1/uW

R20% 0&84-4721 RIFXD COMP 4700 OHM 1O% 1/4W

R206 068uU=-2231 RIFXD COMP 22K QWM 10% 1/4W

R207 0490-1821 RIFXO COMP 1800 OHM 10% 1w

R208 Q0757-0960 RIFXD MET FLM 33K OHM 2% 1/8k

R209 Q757=-0959 RIFXD MET FLM 30K OHM 2% 1/BW

R210 2100-1776 RIVAR WW 10K OHRM 10% LIN 1/2W

Rai} 0757=-0941 R4FX0 MET FLM S.1K QHM 2% |/BW

R212 0757-092¢6 RIFXD MET FLM 1.2K OHM 2% L/8BW

R213 2100-1777 RIVAR WW 20K OHM 10% LIN 1/2W

R214 0e8u-2741 REIFXD COMP 270K OHM LO% L/74W

R21S Q757=-0930 REIFXO MET FLM 1.8K OWHM 2% 1/8BW

REl& 0684-683] RIFXD COMP ¢BK OHM 10% 1/4W

RrR217 C683=-2025 RIFXD COMP 2000 OHM 5% 1/4w

R218 06R3=-5635 RIFXD COMP 56K OHM S% 1/4W

R219 0683-1235 RIFXE COMP 12K OHWM 5% 1/4W

R220 0683-B215 REIFXD COMP B20 OHM 5% L/uw

A300 04260-8703 ASSY$REFERENCE VOLTAGE

¢301 0180-0962 CIFXD TANT 1 UF 20% 35VDCW

c302 Q180-0773 CtFXD ELECT %0 UP 15vDCW

€303 0180=1026 CIFXD TANT 47 UF 20% &VDCW

C304 0160-1271 CIFXD MY B«Q1 UF 5% S0OVDCW

C305 0160~1039 CIFXO CER 25 PF L0% SOOVDCW

FACTORY SELECTED PART;TYPICAL VALUE GIVEN

L306 0iB0O=1026 CiFXD TANY 47 UF 20% &VDCW

<307 0180-0978 CiFXO YANT 1 UF +75-15%%6 S0VDCW

C308 0180-0773 CiFXD ELECT 30 UP (sVDCW

c309 0180=1029 CIFXD TANT 1 UF 209 13VDCW

¢330 0180-1029 CIFXD TANT 1 UF 208 15VDCW

c¢31 0180=0945 C3FXD ELECT 50 UF aVODCW

c312 0180-102% CIFXD TANT 1 UF 20% 1SVDCW

c3 0180=102% CIFXD TANY 1 UF 20% 13VDCW

cag 0180=0945 CIFXD ELECT S0 UF &VDCW

c3i8 0180=-1029 CtFXD TANY 1 UF 208 13VDCW

(=-31.] 0180~1029 CIFXD TANT 1 UF 208 1%vDCW

[+ 3% ] 0180=1029 CIFXD TANT ) UF 20% 15VDCW

c318 0160=1543 CIFXD MY 2200 PF 3 S0VDCW

Ciie 0180~0945 CIFXD ELECT 50 UF &VDCHW

CR301 1901=-8040 DIODEISILICON 30 MA AT 1V 30 PIV

CA302 1901=0040 CIODEYSILICON 30 MA AT LV 30 PLV

# Sae list of abbreviations in Introduction to this section
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Model 42604 Section VI
Table 8-1
Table 6-1, Reference Designation Index (Cont'd)
&ﬁg&%ﬁ& & Stock No, Description # Note
CR303 1901=0040 DIQDEtSILICON 30 MA AT 1v 30 PIV
CRIOH 1901=-0040 DIGODELSILICON 30 MA AT v 30 PLV
CR305 1901-0QU0 DICDEtSILICON 30 MA AT 1V 30 PlV
CR30& 1901~0040 DIODEtSILAICGN 30 MA AT 1v 30 PLV
CR307 1910=-0016 DIODESGERMANIUM L100MA AT 0,85V &OPIV
CR308 1910=0016 DIGDESsGERMANIUM 1Q0OMA AT Q.85V 60PIV
Q301 1854-0071 TRANSISTORSSILICON NPN 2N3351
Q302 1853=0010Q TRANSISTORISILICON PNP
Q303 18540071 TRANSISTORISILICON NPN 2N3391
Q304 1B54=0071 TRANSISTORISILICON NPN 2N33%1
Q305 1853=0010 TRANSISTORSILICON PNP
Q306 185u4=00T1 TRANSISTORISILICON NPN 2N3391
Q307 1854=007) TRANSISTORISILICON NPN 2N33%1
Q304 1854=-0071 TRANSISTORISILICON NPN 2N339)
Q309 LAS4=0071 TRANSISTORISILICON NPN 2N3391
Q310 1854=0071 TRANSISTORI1SILICON NPN 2N3391
Q31 1854=0071 TRANSISTORISILICON NPN 2N33%1
@312 1854=0071 TRANSISTORISILICON NPN 2N3391
o313 1854-0071 TRANSISTORISILICON NPN 2N33891
R3O0 O684-1231 RIFXD COMP 12K QOHM 1O% 1/4%
R302 0683-7515 REFXD COMP 750 OHM S% 1/4¥W
R303 0T57=-0%68 REFXD MET FLM 68K OHM 2% 1/78W
R304 0684=4731 REIFXD COMP 47K QHM 10% L/7UW
R3OS Q757T~0951 RiFXD MET FLM 13K OHM &% |/6W
R306 06583-5625 REFXD COMP 5600 OHM 5% L/4W
R307 06a3=1225 RAIFXD COMP 1200 OHM 5% /4%
R308 0683=-5625 RIFXD COMP 5600 QMM 5% 1/4W
R30% 0883-2035 RIFXD COMP Z0K OHM SX 1/4%
R310 Q570928 RIFXD MET FLM 1.5K QHM 2% 1/8%
R311 0T57=0928 RIFXD MET. FLM 1.5K QWM 2% 1/8W
R3L2 Q883-5135 RIFXD COMP 51K OHM 5% L/4W
R3L3 0757-0026 RIFXD MET FLM 1.,2K OWM 2% 1/8W
R3L4 0683=5425 RIFXD COMP 5400 OHM 5% 1/4W
R3S Q757-0926 REFXD MET FLM 1.2K QHM 2% L1/BW
R3L16 0saU=473] REFXD COMP 47K OHM 10% L/4W
R3LY QT57=0951 RIFX0 MET FLM 13K OHM 2% )/8W
R318 04837515 RIFXD COMP 750 OWM 5% J/uW
R319 0757=-0968 RIFXO MET FLM 68K OWHM 2% 1/8W
R320 Q&a4=-1231 RIFX0 COMP 12K OHM $0O% 1/4W
R321 Q&BY~2231 RIFXC COMP 22K OWM 10% L/4W
R322 Qesi=-8821 RIFXD COMP €300 OHM 10% 1/7uW
R325 Q&a4=-6821 RIFXC COMP 6800 OHM 10% L/uw
R324 Q&a4=2T21% REFXD COMP 2700 OHM 10% 1/4W
R3ZS D&aU=BR2] REIFXD COMP B200 OHWHM 10% L/uW
R326& 06841031 REFXD COMP 10K OMM 10% L/UW
R327 Qégl=152] RIFXD COMP 1500 OHM 10K 1/7uUW
R328 06BLU=2741 R1FXD COMP 270K OHM 1O% L/4W
R32% 0484-4821 RIFXD COMP £800 OHM 10% L/4W
R33O 068U=-2721 RAFXD COMP 2700 GHM 10% 1/74W
R331 Q5e4=5621 RIFXD COMP B.6K OHM 10% 174w
# See list of abbreviations In Introduction to this section
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Section VI Model 4260A
Table 6-1
_ Table 6-1, Reference Designation Index (Cont'd)
Delerence | @ stock No. Description # Note
R332 0683-122% RIFXD COMP 1200 OHM 5% 1/u4w
R333 0684=-4721 RIFXD COMP 4700 OHM 10% 1/4W
R334 0683=3625 RIFXD COMP 5800 OHM 5% 1/4%
R335 0683-8225 RIFXD COMP E200 OWM 5% 1/4W
R336 0683-6825 REFXD COMP 6800 OMM 5% 1/4W
R337 O6BU-4721 REFXD COMP 4700 OHM 10% L1/4W
R338 0683=3025 RIFXD COMP 3000 OHM 5% 1/4W
R339 0683-3625 R:FXD COMP 3600 OHM 5% 1/4W
R340 0683=2U25 RIFXD COMP 2400 OHM 5% 1/u4W
R341 0683=-1335 RiFXD COMP 13K OHM 5% 1/4¥%
R342 0e83~1235 RIFXD COMP 12K OFM 5% 1/4W
R343 0683-3015 R1FX0D COMP 300 OWM 5% 1l/4W
R34Y 0683-5635 REFXD COMP 56K DMM 8% L/uW
R34S 0884-4T2] RIFXD COMP 4700 QMM 10% 1/4W
ALQO Qu260-7024 ASSYIDETECTOR
| c40l ©180-0708 CIFXD ELECT 3 UF 45VDCW
C402 0160=-1271 CIFXD MY 8.01 UF 5% S0VDCW
C403 0160=-1542 CIFXD MY }500 PF 10% S0VOCW
CuQy 0180~1032 CIFXD TANT 10 UF 20% 13VOCW
cuns 0160-1271 CIFXD MY ©.01 UF 5% S0VDCW
cu0s 0160=-1545 CIFXD MY 0.022 UF 5% 50VDCWH
CcuoT 0160=1271 CIFXD MY Q.01 UF 5% 50VDCW
cu08 0180-1029 CIFXD TANY 1 UF 20% L5VDCW
Cuo9 0180=-0756 CiFXD ELECT 20 UP 15VDCW
c410 0180=-075¢ C1FEXD ELECT 20 UP jsypCw
cyil 0180=-0756 CIFXD ELECT 20 UF 1SVDCW
c412 0160~1271 CIFXD MY ©.0C1 UF 5% SOVDCW
cu13 0180-0756 CIFXD ELEST 20 UP 15VDCW
culu 0180-~-0756 CH$FXD ELECT 20 UF 1SVDCW
cuis 0180-07%6 C3FXD ELECT 20 UF 15VDCW
Cals 0140=0204 CHIFXD MICA 47PF 5§ NPO S00VDCW
cul17 0140-0194 CIFXD MICA 110 PF 8k 300 vDCH
c4ie Q1601544 CIFXD MY W700 PF 5% 50VDCW
C419 0180=0945 CIFXD ELECT 50 UF &VYDCW
c420 0180-1032 CIFXD TANT 10 UF 208 L3VDCW
cu23 0180-0966 CIFXO TANT 220 UP 10% 10VOCW
cu22 0180~1025 CIFXD TANY 22 UF 208 6VDCY
CR4OL 1902-0037 SEMICON DEVICE:DICDE
CR4O2 1901-0040 DICDE:SILICON 30 MA AT 1V 30 PIV
CR4O3 1901=0040 DIQDESSILICON 30 MA AT LV 30 PIV
CRUOU 1901-0040 DICDE!SILICON 30 MA AT 1y 30 PIV
CRUOS 1501=0040 DICDEISILICON 30 MA AT 1y 30 PIV
CR4OS 1910=0016 DIODE'GERMANIUM 100MA AT 0,85V &0PIV
CRUO7 1910=-0016 DICDE 1GERMANIUM 100MA AT 0,85V 60PIV
CR408 1910=0046 DIODEIGERMANIUM LOOMA AT 0,85V 6QP1V
CR409 1610-001¢ DICDE$GERMAMIUM 1OOMA AT 0.85V &0PIV
CRULO 1910=0016 DICDESGERMANIUM 100MA AT 0.85V 60PLY
CR41} 1910=-00186 DIODE tGERMANIUM 100MA AT 0.85V 60PIV
CR412 1910-00186 DICOE!GERMANIUM 100MA AT 0.85V &OFIV
# See list of abbreviations in intreduction to this section
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Model 4260A Section VI
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
D:ﬁ"g,_,’ea“tfgn @& Stock No, Description # Note
CR413 1910=-0016 DIODE $GERMANIUM LOOMA AT 0,85V &0PIV
CR414 1910=0016 DIOCE'GERMANIUM 100MA AT 0,.B5V &QPIV
CR4LS 1910-0016 DICDEtGERMANIUM 100MA AT 0,85V &OPLYV
CRE1G 1901-0040 DIODEtSILICON 30 MA AT iV 30 PIV
CR4L7 1501=0040 DICDEISILICON 30 MA AT iV 30 P1V
CR418 1501=0040 DICDE:SILICON 30 MA AT 1V 30 PIV
CRULY 1901=6040 DIQDESSILICON 30 MA AT 1v 30 PIlV
CRU4Z0 1901~0040 DICDEISILICON 30 MA AT 1v 30 PIV
CR421 1502=0057 SEMICON DEVICESDIODE SILICON
L4014 9100=072% INDUCTORSEXC 100 UH 10%
Quol 1B54=0071 YRANSISTORISILICON NPN 2N3351
Q402 1853-0010 TRANSISTORISILICON PNP
Q403 1854-0071 TRANSISTORISILICON NPN 2N3391
Quou 1854=0071 TRANSISTORISILICON NPN 2N3391
Quos 1854-6071 TRANSISTORISILICON NPN 2N3391
Q406 18%54-00T1 TRANSISTORISILICON NPFN 2N3351
Quo? 1854-0071 TRANSISTORISILICON NPN 2N33%1
Quos 1854=0071 TRANSISTORISILICON NPN 2N3391
Qu09 183u4=0071 TRANSISTORISILICON NPN 2N3391
Q410 1854=0071 TRANSISTORSSILICON NPN 2N3391
i1l 1854=0071 TRANSISTORVSILICON NPN 2N33%1
Q412 1854-0071 TRANSISTORSSILICON NPN 2N3391
Q413 1B54=0071 TRANSISTORISILICON NPN 2N3391
Quiy 18540071 TRANSISTORISILICON NPN 2N339)
QULS 1854=0003 TRANSISTORINPN SILICON
Qule 1854=0071 TRANSISTORISILICON ‘NPN 2N33591
Qu17 1854-0071 TRANSISTORSSILICON NPN 2N3391
Qu18 1854-0022 TRANSISTORINPN. SILICON
R&Q1 0e83=1855 RIFXD COMP 1.8 MEGOMM S% /4w
Ru02 06B3-2735 RIFXD COMP 27K OHM 5% L/H4W
RUO3 0683-1235 R1FXD COMP 12K OHM 3% L/4W
RUOY 0683-4715 RIFXD COMP 470 OMM S% L/4W
RUOS 0684-223) RIFXD COMP Z2K OWM 10% 1/4W
RU40S 0684=1044 RIFXD COMP 100K OWHM 10% 1/4W
RY4CT 06B4=8221 RIFXD COMP £200 QHM 10% 1/4¥W
RUOB 0684~153) RIFXD COMP 15K OHM 10% 1/4W
Ru4C9 0683-1045 RIFXD COMP 100K OHM 5% L/4w
RU10 0683~3045% RIFXD COMP 300K OHM 58 1/4W
R&1L Céau-1031 RIFXD COMP 10K OWM 10% 1/4W
R412 Cea4=-8221 RIFXD COMP 8200 CHM 1ON 1/4W
RU4L3 0757-0%52 RIFXD MET FLM 15K OHM 2% |/BW
RULY 07570955 anxn MET FLM 20K OHM 2% 1/8W
R41S 0683-5635 0 COMP 58K OHM 5% 1/4W
?QCTORY SELECTED PARTTYPICAL YALUE GIVEN
RU1s 07870947 RIFXD MET FLM 9.1K OHM 2% 1/8W
R4L7 0683-1045 RIFXD COMP 100K OHM 5% /4w
FACTORY SELECTED PARTtTYPICAL VALUE GIVEN
R418 Q683-2715 RIFXD COMP 270 OHM 5% 1/uW
R419 0683=3315 RIFXD COMP 330 CHM 5% 1/4W
# See list of abbreviations in Introduction to this section
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Section VI Model 4260A
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
;‘,‘,",‘f&'{f& @ Stock No, Description # Note
Ru20 0757=0953 RIFXD MET FLM 16K OHM 2K 1/8W
R42} 0683-1225% RIFXD COMP 1200 OHM 5% 1/4W
RU23 0683-1225 RIFXD COMP 1200 OHM S% 1/4w
R423 D&BU=272] RIFXD COMP 2700 OMM 10% 3/4¥
RU24 0684=-2744 RIFXD COMP 270K OMM 10% L/4W
RY42S 0684~1041 RIFXD COMP 100K OMWM 10% 1/4W
RU26 07570947 RIFXD MET FLM 9.1K OHM 2% 1/8W
R427 07870947 RIFXD MET FLM 9.1K OHM 2% 1/68W
R428 0683-3645 RIFXD COMP 360K OHM 5% 1/uw
R429 QeB3I=27U5 RIFXD COMP 270K OMM 5% Ll/4w
RU30 Q757-0935 RIFXD MET FLM 3.8K ONM 2% 1/8W
R431 0757-0938 RIFXD MET FLM 3.0K OHM 2% 1/8W%
RU32 D&B4~-152] RIFXD COMP 1500 OHM 10% L/uw
R433 0757=0960 RIFXD MET FLM 33K OHM 2% 1/8%
R4 34 0757-0960 RIFXD MET FLM 33K OHM 2% )/8W
R438 0757=093% RIFXD MET FLM 4.3K OHM 2% L/8%
R436 0757=-0939 RIFXD MET FLM 4.3K OHM 2% 1/8W
R43T 08684~1521 RIFXD COMP 1500 OHMM JO® 1/4W
R438 0757=0960 REIFXD MET FLM 33K OHM 28 1/8W
RY39 0757-0960 RIFXD MET FLM 33K QMM 2% l/BW
Ru40 07570939 RSFXD MET FLM 443K OHM 2% L|/8W
RUG L 0757=-0939 RIFXD MET FLM 4,3K OWM 2% L/8W
RU42 0684=1041 RIFXD COMP 100K OHM 10% L/uUW *
RU44I 0683=-6835 RIFXD COMP eBK OMM S& 1/4W
RUGY 06BU-682] RIFXD COMP 6800 OMM 108 1/4W
RU4S Q&B4=~1041 RIFXD COMP 100K OHM 108 1/4¥%
RU4S 06a3-6215 RIFXD COMP 620 OHM Sk 1/4W
RE4T 0683-6215 RIFXD COMP 620 OHM 5% 174w
R448 0683-6215 RIFXD COMP €20 OHM 5% 1/4w
RO49 0683=-6815 RIFXD COMP 680 OWMM 5% 1/4W
R450 0683-1215 RIFXD COMP 120 OHM 5% L/4W
R451 QsBu=-2721 RIFXD COMP 2700 OHM 10% {/4W
RY52 068l-1041 RIFXD COMP LODK OHM 108 /4N i
R4S3 0683=6835 RIFXD COMP 68K OHM 58 1/4W
RUSH Qe83-%62% RIFXD COMP 5600 OHM 5% 1/4W
RU5S 0883-2225 RIFXD COMP 2,2K QMM 5% 1/4w
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
RUSS 0683=24U5 RIFXD COMP 240K OHM 5% 1/4W
RU5T 0683=~1845 RIFXD COMP 180K OHM 5% 1/4w
R458 0683=-8245 RIFXD COMP 820K OHM 5% l/4w
AB00 0U260-7025 CHASSIS ASSY'INCLIS2:J) =J4
1157230V ONLY
* FACTORY SELECTED PART,TYPICAL VALUE GIVEN
# See list of abbreviations in introduction 1o thia section
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Model 4260A Section VI
Table 6-1
Table 68-1, Reference Designation Index (Cont'd)
&%‘&ﬁ{f&, @ Stock No. Description # Note
A600 04260=7026 ASSY tDEGIMAL POINT AND DIRECTION IND
R60I 0687-1541 RIFXD COMP 150K OWM 10% 1/2W
veol 2140-0018 LAMPIGLOW 1/10W
veo2 2140-0018 LAMPIGLOW 1/10W
veo3 2140-0018 LAMPIGLO¥ 1/50Ww
veos 2140-0018 LAMPIGLOW 1/10W
V60s 2140=-0018 LAMPIGLON 1/10W
c1 0160=1540 CIFXD MICA 042 UF 0.2%
(o] 0160-1515 CIFXD MICA 2200 PF 10% SOOVDCW
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
c3 0121-0205% CiIVAR CER 5 PF 250VDCW
C4 0160-1031 CtFXD CER 10 PF 10% S00VDCW
FACTORY SELECTED PART$TYPICAL VALUE GIVEN
cs 0160-1510 CIFXD MICA 1200 PF 10% 3Q0VDCW .
o) 0160=-1227 CIFXD METAL PAPER .05 UF 10% 250VDCW .
CR1 1910-0016 DIODE 1GERMANIUM 100MA AT 0.85V 60PIV
CR2 1910-0016 DIODEIGERMANIUM LOOMA AT 0.85V 60FLV
F1 2110-0110 FUSEICARTRIDGE SLO=-BLO 0414
Wl 1251-0148 CONNECTORTPOWER 3 PIN MALE
J2 1251-0141 CONNECTORT 18-CONTACT
J3 1251-01235 CONNECTORIFRINTED CIRCUIT 15 CONTACTS
J4 1251-0135 CONNECTORIPRINTED CIRCUIT 15 CONTACTS
JB CONNECTOR s INCLUDES1
1%10=-0011 BINDING POSTIBLACK(Z2 USED)
04260-3021 INSULATORT2 EACH
Qu260-5022 INSULATORIZ EACH
Jé O4260-5028 CONNECTORIFOR BIAS BATTERY
0U260-1049 SHORTING BAR FOR J6&
J7 OU260-5028 CONNECTORIFOR EXT RESISTOR
CP'LS AND BIAS CAPACITOR
04260=104% SHORTING BAR FOR J7
JB 0a260-5028 CONNECTORIFOR EXT RESISTOR+CS+LP
04260=-1046% SHORTING BAR FOR JB
N 04260~50:8 CONNECTORtFOR EXT OSCILLATOR
J10 Qu260-5028 CONNECTORIFOR DETECTOR
M1 1120=0734 METERI50 VA
R1 2100-1172 RIVAR DEPC SK OMM 10% Ou3W
R2 0684-1521 REFXD COMP 1500 OWMM 10w /4w
R3 Ou260=-7028 RIVAR WW SK OMM
RY 2100-1171 RIVAR Ww 1074 OHM 10% 1.2V
RS 04260-7031 RIVAR WW 16K OHM +100 OH
REPLACE ONLY WITH DQ DIA
* FACTORY SELECTED PART§TYPICAL VALUE GIVEN
% See list of abbreviations in Introduction to this section
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Section VI Model 4260A
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
Referen .
Designation & Stock No. Description # Note
R& 0&98=1373 RIFAU DEPC 1 OHM 5% l/2%w
R? Q&84-1041 RIFXD COMP 100K OHM 10% /4w
51 3101=0206 SWITCHISLIDE(LINE ON)
52 3101-0033 SWITCHISLICE DPDY(115/230V)
53 3101 =0244 SWITCRISLICE(INT=EXT 0SC)
T1 Cu260-8602 TRANSFORMER 1POWEK
T2 CuU260~-8603 TRANSFORMER10SC
wl 8120-0078 CAGLE ASSYIFOWER CORD
XF1 1400-0084 HOLCERIFUSE POST TYPE 3AG
MISCELLANEQUS
04260-1039 BRACKET
04260~-1041 BRACKETICOULNTER
1410=0033 BUSHING FOR CRL CONTROL
0U260-3542 CABLEIDIAL
1140-0030 COUNTERICRL
Quze0~7027 GEAR ASSYTCRL COUNTER DRIVE
042605030 INLEX
0370-0050C KNOB FOR CRL CONTROL
0370-0275 KNOB FOR CRL CONTROL
0370=0272 KNOBIDQ CONTROL
0370-0267 KNOUBIDQ YERNIER
0370=0077 KNOBSFUNCTION
0370=0077 KNOBIRANGE
0370=-02%6 KNOBISENSITIVITY
ou260-5024 LENSIFINDER
04260-5029 PULLEY FOR RS
O4260~-8541 SPRING!DIAL CABLE
Q4260-5027 WINDOW GLASS
ITEMS BELOW FOR 100 VAC OR 200 VAC ONLY
1251=0048 ADAPTERIPLLG (100/200V ONLY)
O4260=-7032 CHASSIS ASSYIINCL S2¢Jl=Ji
Qu260-1038 FRONT PANEL
7120=-0445 NAMEPLATE LOO/200V
04260-99%0 OPERATING AND SERVICE MANUAL (100/200 VAC ONLY)
# See list of abbreviations In introduction to this sectlon
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Model 4260A Section VI
Table 6-2
Table 6-2, Replaceable Parts
# Stock No, Description # Mfr. Mir, Part No. TQ
0121-0039 C!VAR CER 8=S0PF 350VDCW 28480 [0121~0039 2
0121-0205 Ci1VBR CER 5 PF 250VDCW 28480 |0121~-0205 1
0140-0194 CIFXD MICA 110 PF 5% 300 VOCW Q4062 |(RDMIEF111J3C 1
0140-0204 CIFXD MICA 47PF 5% NPO 500VDCW Q4062 [ROMISE4TOUSC 1
0160-1031 CIFXD CER 10 PF 10% S00VOCW 28480 |0160~1031 1
0160-1039 CIFXD CER 25 PF 10% 500VDCW 28480 0160-103% 1
0160-1045 CiFXD CER 4 PF/0.25 PF 500VDCW 28480 (0160~10US 1
0160-1161 C1FxD PAPER 2000 PF 10a 600VDCH 28480 (0160=1161 i
0160~1227 CI1FXD METAL PAPER +05 UF 10% 25CYDCW 28480 |0160-1227 1
0160-1271 CIFXD MY 0.01 UF 5% 5CVDCW 28480 [0160-1271
0160=-1510 CiFXD MICA 1200 PF 10% 500VOCW 28480 [0160-1510 1
0160-1515 Ci1FXD MICA 2200 PF 10% 500VOCW | 28480 [01€0-1515 1
0160-1540 CiFXD MICA 0.2 UF Q2% 28480 (0160~15u0 1
0160~-1542 CiFXD MY 1500 PF 10% 50VOCW 28480 (0160=-1542 1
0160-1543 CiFxD MY 2200 PF 5% 50VDCW 28480 |0160=15u3 i
0160-1544 CIFXD MY 4700 PF 5% SOVDCW 28480 [0160-1544 3
01601545 CtFXD MY 0,022 UF 5% 50vDCW 2B480O (01601545 1
0160-1548 CIFXD MY 0s22 UF 10% LOOVDCHW 2B480 [016C-1548 1
0180-0708 CtFXD ELECT 2 UF 15VDCW 28480 (0180-0708 1
C180-0786 CiFXD ELECY 20 UF 15VDCW 28480 (0180-0756 11
0180-0773 CIFXD ELECT 50 UF 1SVDCW 28480 (01B80=-0773 2
0180=-0948 CIFXD ELECT 50 UF 6VDCw 28480 [0180-0945 4
0180=-0962 Ci1FXD TANT 1 UF zO% 35vDCW 28480 |0180-0942 1
0180-0964 C+FX0D ELECT 100 UE 50VDCW 28480 |0180=0964 1
0180-09865 CIFXD ELECT 200 UF 25VOCW 28480 |01B0-0965 1
0180-0966 C:FXD TANT 220 UF 10% 10VDCW 28480 | 0180-C966 1
0180-0967 CsFxD ELECT 500 UF 25VDCW 28480 (0180-0% 1
0180=-0978 CIFXD TANT 1 UF +75~15% SOVDCW 28480 |0180-0978 1
0180-0981 CIFXD ELECT 22 UF 180VDCW 26480 ([0180~0081 1
0180-1028 CtFXD TANT 22 UF 20K 6VDCW 28480 |0180-102% 1
0180-1026 CIFXD TANT 47 UF 208 6VDCW 208480 |0180-1026 3
0180-1029 CIFXD TANT 1 UF 20% 15VOCW 28480 (0180~1029 10
0180-1022 CtFXD TANTY 10 UF 20K 15VDCW 28480 |0180-1032 2
0370-00%0 KNOE FOR CRL CONTROL 28480 (0370-0080 1
0370=-0077 KNOBIFUNCTION 28480 (0370-0077 2
0370-0256 KNOBISENSITIVITY 28480 (0370-0286 1
0370-0267 KNOBIDQ VERNIER 28480 (0370-0267 1
0370-0272 KNOB1DQ CONTROL 28480 |0370-0272 1
03700278 RNOB FOR CRL CONTROL 28480 0370-027% 1
0683-1045 RIFXD COMP 100K QHM 5K J/U4W 01121 |[CB fOus 2
Q683-1215 RIFXD COMP 120 OHM 5% l/4¥ oll2i|CB 1215 1
0683~-122% RIFXD COMP 1200 QOHM 5% 174W% 01121 |CB L1225 L]
0683-3235 RIFXD COMP 12K OHM 5% 1/4W 01121 [CB 1235 3
0683=1335% RIFXD COMP 13Kk OHM SN 1/4¥ 01121 |C8 1335 i
06831845 RIFXD COMP 180K OHM 5% L/4W 01121 |CB 184s 1
0683-1855 RIFXD COMP 1.8 MEGOHM 5N 1/4W 01121 |{CB 185% 1
0683-2025 RIFXD COMP 2000 OHM SN L1/4W ol121 [CB 2028 i
0683-203% RIFXD COMP 20K OHM 5K l/4W 01121 |CB 203% 1
0683-2225% RIFXD COMP 242K QHM 5% .1/4W 0ll21 |GB 222% i
0683-2425 RIFXD COMP 2400 OHM 5% l/4w 01121 |C8 2428 1
0683-2443 RtFXD COMP 240K OHM SK 1/4W 01121 |CB 2448 1
# See list of abbreviations in Introduction to this section
02337-2 6-11



Section VI Model 4260A
Table 6-2
Table 6-2. Replaceable Parta (Cont'd)

& Stock No, Description # Mir. Mtr. Part No,  |TQ
0683-2715 RIFXD COMP 270 OWM 5K | /4W oi121 [CB 2718 1
0683-2735 RIFXD COMP 27K OHM 5% 1/4W 04121 [CB 273s 1
De83=-274S RIFXD COMP 270K OHM 5% 174w 0i121 [CB 2748 1
0683-3015 RIFXD COMP 300 OHM 5% 1/GW Q1121 [CB 3015 1
0&83-3025% RIFXD COMP 3000 OHM 5% j/4w 0li21 {ce 3025 1
0683-3048 RIFXD COMP 300K DHM 5% 174w 01121 [CB 30us 1
0683=-3318 RIFXD COMP 330 OnM 5% 1/4% 01121 [CB 33is 1
0683-3625% RIFXD GOMP 3600 OMHM 5% l/4W 0l12l [CB 3625 1
0683-3645 RIFXD COMP 360K OHM 5% L/4w 28480 [0683~3645 1
0683-4715 REFXD COMP 470 OHM 5% 1/4¥ 01121 |CB 4715 1
0683-5135 RIFXD COMP 51K OHM 5% L/4W 01121 [CB 5138 1
0683-562% RIFXD COMP 5600 OHM 5K 174w 01121 |[CB 3625 5
0683-5633% ReFXD COMP 56K OHM 5% L/4W Qli2l |CB 5635 3
0683=-6219 RIFXD COMP 620 OHM 5% 1/4W 01121 |[CB 6215 3
0683-6815 RIFXO0 COMP 680 OHM 5% L/4W 01121 |CB &a1% 2
0683~652% RIFXD COMP 6800 OHM 5K 1/4% 01121 |cB ea2s 1
0683-6839 RIFXD COMP 68K OHM 5% 1/4W 01121 |CB 6835 2
0683-7515 RIFXD COMP 750 OHM 5% 1/08W 01121 |CB 7515 2
0683-8219% RIFXD COMP B20 OHM 5% 1/u4W 01121 |CB B215 1
0683-8225 RIFXD COMP 8200 OHM 5% js4¥ 01121 |CB 8225 1
0683=-824% RIFXD COMP B20K OHM S% 174w 01121 |CB B24S 1
0684~1031 RIFXD COMP 10K OAM 10% 1/4W 01121 |CB-1031 2
0684=1041 RtFXD COMP 100K QMM 10% 1/4¥ oli2l |CB jou} [
0684=1231 RIFXD COMP 12K OHM 10% L7uw 268480 |06B4=1231 2
0684~-1524 RIFXD COMP 1500 OHM 10% L/4w 28480 |0684~-1521 &
D6e4=1531 RIFXD COMP 15K OHM 10% 174w o112l |CB 1531 1
0684-2231 RIFXD COMP 22K OnM 108 L/4W 01121 [CB 223} 3
0684-2721 RiFXD COMP 2700 OWM 10% 1/u4W 01121 [CB 2721 6
06BY-2741 RIFXD COMP 270K OHM 10% I/4w 01121 (CB 2741 3
0684-U4721 RIFXD COMP 4700 OMM 10X L/4W 01121 |CB u72) y
0684-4T3] RIFXD COMP W7K OHM 10% 174w 01121 [CB 4731 2
0684=5621 RIFXD COMP 5.6K OMM 10% L/uW 01121 |CB Be2i i
068U=6821 RIFXD COMP 6800 OHM 10% L/uw 0l121 [CB &B21 5
0684~£031 RIFXD COMP 48K OHM 10% 1l/u4w 28480 [0484=6831 i
06B4=B221 RIFXD COMP B200 OHM 10% {/4W 01121 |CR B22) 3
0687-1541 RIFXD COMP 150K OHM 10% 1/2w 01121 |EB 1541 1
0690-1821 RIFXD COMP 1800 OHM 10% 1W 01121 |GB 1821 1]
Q698-1268 RIFXD MET FLM LOK OHM Qs1% 1/20 28460 |0698~1268 1
0858-4373 RIFXD DEPC § OHM 5% 1/2W 28480 |0698-1373 1
0a98-1374 RIFXD MET FLM JOK OMM 1% 1 4w 28480 |0698~1374 1
0658-137% RIFXD MET FLM 3K OHM i% I/u¥w 208480 |0698-1378 1
0698-1376 RIFXD MET FLM 975 OHM Cel% 174N 28480 |0698~1376 1
06%8-1377 RIFXD MET FLM 970K OHM 0. z/eruu 28480 “""‘QEB 1
0698=-1380 RIFXD MET FLM 1X OHM 0,1% 1/2W 28480 |0698=1 1
0698-1381 RIFXD MET FLM 100 OHM 0,1% 1/2W 28480 [0698-1381 1
0698-1400 R:FXD MET FLM 500 OHM C,1% 1/2W 28480 | 0698-1400 1
0608-4142 RIFXD MET FLM 15,8 OHM 1% 1/4W 28480 |0698-4142 1
0757-0958 RIFXD MET FLM 1.2X OHM 2§ 1/8W 28480 [0757=0925 3
0757-0° RIFXD MET FLM 1,5K OHM 2% 1/8W 28480 (0757-0928 2
0787=0930 MIFXD MET FLM 1,8K OHM 2% 1/8¥ 28480 |0757=0920 1
0757-0935 RIFXD MET FLM 3,0K OHM 2% 1/BW 28480 |0787=0935 2
0757-0929 R:FXD MET FLM 4,3K OHM 2% 1/8W 28480| 0757-09%29 4
0757=0941 R:FXD MET FLM 5.1K OHM 2% 1/8W 28480| 0757=-0941 1

# See list of abbrevications in introduction to this section
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Model 4260A Section VI
Table 8-2
Table 6-2, Replaceable Parts (Cont'd)
 Stock No, Description # Mir, Mir, Part No, T
0757-0947 RIFXD MET FLM 9.1K OHM 2% 1/8W 28480 |0757-0947 3
0757-0951 RIFXD MET FLM 13K OHM 2% 1/8W% 28480 |0787-0981 2
0757-0952 RIFXD MET FLM 15K CHM 2% 1/8W 28480 |Q757=-0952 1
0757-0953 RIFXD MET FLM 16K OHM 2k 1/8W 28480 (0757-09%3 1
0757-0955 RIFXD MET FLM 20X OWHM 2% L/8W 28480 [0757-0955 !
0757=-0959 RIFXD MET FLM 30K OWHM 2% 1/8W 28480 |0737-0959 i
0757-0%60 RIFXD MET FLM 33K OHM 2% 1/8% 28480 [0757~0960 5
0757-0968 R1IFXD MET FLM 68K OHM 2K 1/8W 28480 |0757-0968 2
1120-0734 METER1S0 UA 26480 |1120-0734 1
1140=-0030 COUNTERICRL 26480 | 1140=0030 1
1205-00%3 HEAT DISSIPATOR FOR Q201 28480 | 1205-0033 1
1251-0048 ADAPTERIPLUG (100/200V ONLY) 28480 |1251-00u8 1
1251=0135 CONNECTORIPRINTED CIRCUIT 15 CUNTACTS | 95354 |5D-615UR 2
1251-0141 CONNECTOR118-CONTACT | 28480 |1251=-0141 1
1251-0148 CONNECTORIPOWER 3 PIN MALE 60427 |H=1061-2 1
1400-0084 HOLDERIFUSE POST TYPE 3AG 75915342014 1
1410=-0033 BUSKING FOR CRL CONTROL 28480 | 1410-0033 1
1510-0011 BINDING POSTEBLACK 28480 | 1510=0011 %
1853-0010 TRANSISTORISILICON PNP 28480 1853=-0010
1854-0003 TRANSISTOR:NPN SILICON 28480 | 1854-0003 2
185u=-0022 TRANSISTORINPN SILICON 28480( 1854-0022 1
1854=-0071 TRANSTISTORISILICON NPN 2ZN3391 BOUT3| 16AT02 32
1901-0026 UIODESSILICON 200 PIV Q.5 AMP 28480|1901-0026 1
1901-0028 DIODESSILICON 40O PIV 0«5 AMP 28480) 1901~0028 [
1901-0040 DIOCEISILICON 30 MA AT v 30 PIV 28480 1901 -0040 15
1901-0045 SEMICON DEVICESDICDE SILICON 28480 | 190 L -004S 3
1902-0031 DIOCE +BREAKDOWN 12.7V 5% 400 Mw 28480 1902-0031 2
1902-0037 SEMICON DEVICE 1DIODE 28480 1902~0037 |
1902-0057 SEMICON DEVICE!DIODE SILICON 28480 ] 1902-0087 1
1910-0018 DIOCEIGERMANIUM 100MA AT Q.85V 60PLV 28480 | 1910-0016 14
2100~1171 RIVAR YW 10/4 OHM 10% 1.2W 28480|2100-1171 1
2l100-1172 RIVAR DEPC 5K OHM 10% 0.3W 28480 |2100-1172 1
2100-1776 RIVAR WW 10K OHM 10% LIN 1/2w 2B480 [2100-1776 i
2100-1777 RIVAR WW 20K OHM 10% LIN 1/2W 28480 (2100~1777 1
2110-0110 FUSEICARTRIDGE SLO=BLO O.lA 28480 |2110-0110 1
2140-0018 LAMPIGLOW 1/10W 24455 |NE 2€1 5
3101-0033 SWITCHISLIOE DPDTI1115/230V) 79727 6510 C 1
3101=0206 SWITCHISLIDE (LINE ON) 28480 3101-0206 1
3101=0244 SWITCHISLIDE (INT=EXT 0OSC) 28480 [3101-0244 1
7120=0445 NAMEPLATE ! 100/ 200V 28480 [7120-0445 1
8120-0078 CABLE ASSYiPOWER CORD 208480 |8120-0078 1
$100-0729 INDUCTORIFXD 100 UK 10% 28480 [9500~0729 1
0U255-8604 RIFXD WW 10 OHM 0.1% 28480 |04285-8804 1
04260=1039 BRACKET 28480 |04260-1039 1
04260-1038 FRONT PANEL 28480 (04260-1038 1
QU 260~ 1049 SHORTING BAR FOR J& 28480 |Q4260=L049 3
OU260~1041 BRACKETICOUNTER 28480 [04260-1041 1
# Soe list of abbreviations in Introduction to this sectlon
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Table 6-2
Table 6-2, Replaceable Parts (Cont'd)

#® Stock No. Description # Mir., Mir. Part No, TQ
Qu260=-5021 INSULATORE2 EACH 28480 [04260=-5021 a
OH260=-5022 INSULATOR®2 EACH 28480 QU2G60=5022 2
Quzé60-5028 CONNECTORIFOR BIAS BATTERY 28480 QU260-5028 H
ouz2e0=-5024 LENSIFINDER 28480 DU260=-8024 1
OR260~5027 wWINDOW GLASS 28480 DH260-5027 1
04260=5030 INDEX 28480 |0U260-%030 1
ou260~-5099 PULLEY FOR RS 28480 [04260=5099 1l
04260=-7021 AS5SYS RANGE AND FUNCTION SWITCH 28480 {04260=202] 2
QU260-T024 ASSYIDETECTOR 28480 |04260=T024 1
Qu260=-7028 CHASS5IS ASSYINCLISZ2ed]l =J& 28480 (04260~T025 1
LU260-7026 ASSYIDECIMAL POINT AND DIRECTION IND 28480 (QHZ60=-T026 1
QU260=-7028 RIVAR Wi 5K OHM 28480 (0L2s0=7028 L
QU260~T027 GEAR ASSYICRL COUNTER ORIVE 28480 (0L260~-T027 1
QU260-7031 RIVAR wW L&6K CHM +100 OHM 28480 (QU260-T703] 1
QU2&60=7032 CHASSIS ASSYLINCL S2vJl=Ji 28480 (QU260-7032 1
QU26G-8542 CABLESDIAL - 28480 (CL260-8542 i
Qu260-a541 SPRINGIDIAL CABLE | 28480 OQ4Z60=-A54]1 1

i
Qu260)=-8602 TRANSFORMERIFOWER j 2BU4B0 |O4260=-8602 1
CU260=-8603 TRANSFORMERIOSC 20480 |QH260-8603 1
04 260-8804 R:FXD ww Q,986 UKM 0,3% 28480 |CH4260=-3504 1
O4260-8702 ASSY;POWER SUPPLY AND 1KHZ 0S5C 28480 |04260-8702 1
04260-8703 ASSY :REFERENCE VOLTAGE 28480 |04260-870% 1
# See list of abbreviations in Introduction to this ssction
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Model 4260A Section VI
Table 6-3
Tahle 6-3. Manufacturer's Code List
Tha following cads numbers are from the Federal Supphr Cads for Mansfschurar Cataloging Handbaok H4-1 [Name to COM
and H4-2 [Code to Name) and thair latest ! Tha dat isien and the daie of the wppbmnh uted appeer of
the battem of eack page, Alphabetica! codes have been arbitrarily anignod to tappliers not appearing in the H4 handbacks,
Cade Codu Code Code
Na.  Manufacrurar Addrass Ne.  Menufnetyrar Addrass No.  Mesuofocturar Addrass Mo, Menefocturar Address
000 u.5.h, Comaom n.r supplier af 0.2 01137 Translsiar Eleclionics Conp, Ninoeapelis, Niny. 21183 General Atianies Comp. Philadetphis, Ps, 2515 Wagh H. Eby mec. P ladelpnia, Pi,
Q0136 MeCay Electioncs  Wosnt d‘lr‘ ‘ﬂ"ﬂl Fa. Uil westaghosya Elaciic Corp. )26 Eancutons, lnc, Mew Yore, WY, 7528 Guoeras Co. Chicage,
WL Sage.Electrosics Cofp. Rpchestar, H.7, Elpctiona Tehe Div, £, KT, 21570 Fanstes! Metallegical Carp,  No. Chikcags, I, TH864 Robeit W. Hedley Co. Los Angeles, ©
3 Hoamin Collza, Galit, Ei14%  Frimana Coup, Bew Yerk, N.Y, 20335 Tha Fafng Seaing Co, Mew Srifain, Coa, 18562 Erin TecPauiagical Pistucts, lnc.  Ere,
W3 Grleck Ing, ) €233 Cmch-Graghik Cu, Caty of Tndustry, Catd, WES GE Lwmp Diven TI0EL Kange My, Ce., b, Princetor, Ind,
Elecireaics Pracucls Div, Camaes, N.J. Bi261 Awaat Ceis. Les Angales, Calil, Hele buk, Clveland, Ctio 1016 KW Harpar G, cricage, fll,
BESE Amevor Earp, New Baclerd. Huss, 01261 Fasesitd Camets & last. Carg., 24655 Geamal Radio Co. ¥est Carcoid, Woss. 11138 Heliost Div. of Beckman Irst., In.
719 Aap e, Harmsbieg. Pa, Semconductis Div,  Woualeln Yeew, Calt, %S Gries Fepoducar Coip.  Wew Rochalle, H.Y. Fullerten, Calil.
078 Avcralt Ratie Cal'p_. Batalas, K1, 0171 Mirsescls Rs e. Wrnespolis, MWhan, 26467 Dusbet Féa Co. of Amecsca, Ing. 73263 Hughes Pioducts Division af
OIBLY Merthein Engazeriag Labuliries. . 0737 The BirleAs! Coip. Los Asgalas, Catt, Constedl, M., . Kawpore Baaca, Carll,
Burlmgtcs, Wis, 07700 Techaical Wirs Fieduzly Inc. Cianlaed, M.J, 26937 Mamiltos Wiith Co. Lancastar, Pa. Co., Div, o Haith
00853 Sangamo Elecire Co., 0/t Conteplal Daice Gonp, Howlbgine, Calit, J0E0  Hewlpli-Fackard Co, Pals Alto, Calif, ¢ £o., Inc. Hickaville, N. Y.
Pickans Div. Pickers, 5.C. 01933 Ragieon Wi, Co., 3171 G Recewny Ty0e [a5n  Owensdarc, Ry, TI806° Beaciy Semcenducisl Cotp,  Hamden, Cunn.
ERE  Gee Lrgraming Co, Los Angelas, Cait, Samicorductor Dw.  Mowstas View, Calif. /A Lectrenm Ins, Ghicage, 111, 73593 Carling Electiae, In;, Hartiord, Ganr.
G891 CwlE. Wolmes Cop. Loz Ampalis, Cail, 1386 Snockley SeniCandutor 3135 Stamwysk Cor’ Products Lid, 13682 Gastgt K, Gune Co,, D
9121 Allen Bridley Co, MI|I-I||¢!. Wis. Labaatarins Paka Alle, Calif. Mawkestury, Ontare, Canada WSL mgusbies e, Phitedslphur, Pi.
M285  Litton tedusuries, bnz. — Besei'y Kills, Cat. 61900 Basnvos Recio Catp, Rucheway, N.). 342 PR, Malloyy & Come. bodusapolis. Ind. T Faceal Serew Products It Criesgo, I,
01781 TR Semcosdurtens. e,  Lawedaie, Calil. COIMS U8 Ergrearing Co. Lo Angeles, Calif, 6543 Mectancal fndustrivs Prod, Ca,  Akwog, Ohio TiM43 Fuacher Speciel Mg, s, Cingiensls, Dhip
gk Tems "_‘"'“;"“- "“-D S 03209 Bilnn, Dalberl, Cu, Poeora, Cabl, 0320 Miutere Pracaias Beacings, Ine. Keane, N.H. 117183 The Gotaral Industries Ca, Elya, Ohao
T A e B T 08336 3ugess Banary Co. 1210 Moler Sa. Chicago, Il THE Goshen Stimsing Teot o, Geaten, .
E’ ; '" M‘ ""II- » Ml ok ¢ :: Nagara Falls,Cntaris, Canade 43590 CA. Norgren Co. Englewnae, Colo, T35S )FD Eiectronice Cerp, Barkiyn, 0.1,
nﬁ:: AEIE B, loes “M":";m‘{ Q8664 The dristal Ca, Yetanury, Con, 1058 Oenite Mig. Co, Suokia, IIl. T35 Jeanings Padio Mg, Com.  SenJess, ©
Anirach G y 08707 Slcen Company Sun Valiey, Calit, 504 Peland Corp Cambnd e, Mass, M2 Bigaalite ac, Waptann, K.
RIS Pulde Eegneesing Co, Senue Clara, Caldt, 1371& (T Casnen Elethe |ac., Phoesis Div, 42820 Pracisme Thaipamater & bnsk Co 14455 LM, Wiepy, and Jors Wincheniai, Muys,
E2104 Fersmiude Coip, of America  Saugeiting, WY, Phaeni, Aritota Saulkanpton, Fo. T4B51 Ingesing | Gendanser Corp. Chicage, IIl,
L2226 Cala Rubber and Piastics Ire. Pula Alle, Calle. [9792 [BS Electonics Semitonfucior 858 Ruytheon Company Lusington, Ness. T48ER  FLF. Products Dwiticn of Anphanni
02680 Amghenol-Borg Elnclionics Cars.  Chucage, VI Oparatives, Div, of C.B5, Ine.  Lowell, Mass. £2090 Ruwan Conboller Cr. Vastnieatsr, N, Borg Electonics Coip. Denbary, Cenn,
003k Radia Cerp 1 e, 5"‘""‘!“"" ) W5s el-Fan Ingianapalls, led. QE83 Carvens Lo Walinam, Wss. 130 E.E. Jonnsos Go. ¥asoca, Mine,
T vﬂl Hatesia ?At:ur : emerviila, N.J. 15026 5e0cock Relays Dir. Costa Mesa, Calif. I8¢ Sealicroas Wy, Bo. Seims, N.C. 78082 |nternativeal Resistance Do, Philadelphia, Pa,
Tl et 6 Aawiee, (ot 09134 Taxes Capsciter Cu, Hourion, Tesas 1026 Simpsen EMewic Co, Chicage, 11, J8378 lames Knighte Ca. Sandwich,
01a Sipbroad, Conn, D3LE5 Aohe Elactioncs $un Vallay, Caiit, $HE3E Senctane Carp. Elmslerd, MY 1532 Kulka Eleclre Corboration W, Vermaa. .Y,
07 Wophins Enginenag Co. 30w Farvands, Catd, 09250 Eteclio Assambiins, inc. Chizage, Il $5938 Raylheon Co. Compettial Apparatus & L Lesk Binine My o,
1308 G K, Semicoadutter Prad. Depl. Syacase, MY, 19559 wallesy Baltwiy Ci, of g Systams Dir. 6, Narmalk, Cana, TE815  Lultietupe, Ioe,
10 Asex Mechine & Tool Lo, ks, Ohis Conaga, UL, Toioain, Ontario, Cansda 56137 Samadg Flbrs Calec.  Tanewnads, Y, 7605 Loid Mig, Co.
03r9! Eidems Corp. Complon, Calil, y i " 3 G TR0 C.W, Marwedel i
10214 Geewral Traesistor Wastern Corp. 568& Spregue Elscwic Co. Ko Afoms, Mags. $an Frasgisce, Calif,
i 1gm Electra Cop, Waka'inla, Mass, Les Agelss, Ealif S35 Talas, e b I Wisn, TE433 Geeeal [nstiument Corp,,
03383 Pyrofi'm Resistor Co. laz. Cede Kmalls, N.J, 1041 TiTal, rc. R $9930 “Thomas & Batte €1, Blizabeth, f . Weanold Div. Newark, W0
IBSL Sunger o, Dok Div., : : ST Toplelt Blecincal lnst, Co  Bluftlen, G0l TR lanas Millen Wi, Doy, Makien, Mass
Findems Pland Sonewville, Wi, 18846 Corborgmdun Co, Niagua 31775 Usion Switzn 1ad quat, B, of : 4483 LR, Willes Co, Las Angeles, Call,
1% irow, Han ang Hegeman Elecl, Co LIt CTSE Dualit o B el s W 76530 Wonstnath Wills San Luandea, Call,
Huitferd, Gean. 11237 Chicage Telaphone of Caliturnia, ’ g d ish 76545 Nuellse Eloetre Co, Cleveiand, Dhis
. ; L . Sz, Pusadens, Calif, K219 Uswemsal Elecric Co. Owpsse, Mich, ¢ iy £
G013 Taavs Cemp. Lamperteiile, Wi, 53741 Ward.Letneed Elactnie Co VA, Vasnon, N.Y FERS4 Ok Mesuleciuring Co. yolal Leke, 111,
Qa6 Etmence Products Co. Mew fork, K.Y, iz a!y Shite Etlol-ur.._u Eua. Wafiham, U, e S s . Py N-\F 77068 The Bendis Corg.
04222 Hef Divisoa of Apgvar  Byrile Beach, §,C. 1112 Micvewdve Elecwonics Corp. it £8¥87 Wastos fust, Div, of Daystioe, 1oe o Band o Pocilic Div, Mo, Holywosd, Sewt,
04350 Precisizn Pager Tubs Ci. Chicage, Il 1134 Duncae Edacliosics inc. R T e, o, 7191 Papdic Matais Co. San Francesgo, Cald,
Bethe Dysec Division f Hewlelt-Paciard Ce. 174) Geowral astrueznt Cop., 695 Witiok Mg, Co. Chitage, I, 11221 Phaansteas islrument 40
Paio Alta, Calit. Praducts Groap 645 Revens ':i"“'ﬂ Div. Mar, Voring & y Erectranic Co. South Pasadena, Calif.
O4ESL Sylvasia Electiic Producls, 717 imgeraat Elaclionse, Int. Buera Park, Cald, s . J . P, i 11357 Prlacelohia Sianl and Wure Coip.,
Microwase Oevica Dw. Boyrtain View, Cabl, 11810 Mnlsbs, Inc. Pate Alta, Calit, A “:‘w"‘m Hetfarg, Gone Philadelghia, Pu.
04713 Moleala, Ing., Semeceaducter Frod, Diy, 12135 Philadaighia Kasdle Co. Camden, ¥, L i m" t y Ntk Cabe 7Yz Amanesn Wsehune & Foundey Co,
Proena, Anoes 13687 Coarenlst Mig, Ce. Dever, MM, JO309  Alden Mg, Co, o A 3 Poller & Bromiald Dhv. Prineeton, Ind.
D473 Frion Go., Dse,, Wextemn Div, Calvwr City, Calif, 12859 Miposn Eleclric Ce,, L1e. Tahra, m 10315 Allnelsl 3erew Prodect Co. :;u chy, 1LY 7630 TAW Eleettsnie Conporama Duw, Camdan, M)
Q4171 Mutomatec Electrie Cr. Hornske, I1l, 1288]  Metes Encirasics Coip Clotk, ¥.J, L i T h" 'Em i e 7118 General Instiument Corp, Ractifios Div.
1% Sequowa Wire Ca, Racwend Cily, G, 12940 Deita Semiconductor e, Newpert Baach, Calif, A e i i Biacklyn, W.Y.
Di8IL Pecisecn Ceil Spromg Co, El mente, Cald, 13103 Tharmelley Dalles, Texns ;g‘:g; paly ;1 "c' 4 ..M:l" IIIII 1784 Resintance Froducls Co. Harrisbuig, Pa,
e PN, Meter Cempany Wesichestal, 1l 1396 Telefunken (G.UBH,! Hangvat, Germeny aﬂ:-a J.' L o c,“;“"‘ Dhis 17969 Rubbaeee#) Corp. of Call, Tartance, Calt.
01066 Twantwch Conipey Plastacs, lac., 1383 Miellasd-Nrght Div. ef Pacilic Ingustriss, (g, 1038 Grd Elechonc Gon. Pl e 13189 Shakepieat Disigian of lllingis
Laos Angeles, Caid, Kanses '1002 Blisbach Ra - Jh To! Woris. Elgn, 1il.
1527 Westignocss Elucbic Cotp. M08 Sem-Teeh Nbwtory Pers, Cabd, el el DSt Ll 78283 Sigeal wdicater Com, New Fuk, 1.3,
Jemi-Gonduciar Depl, Yeangwood, Pa, 1433 Calit. Pesivio Comp. Santa Wonlea, Calit. M"'. '..'a i 'IH""{" 0..,-; 18240 Swthersfiure Inz. Pitpas,
B3 UIUAIE, WE, $un Walas, Colf. e Awancan Compenanta,lne,  Genshabochan, O, i’*" :"‘I"‘F“‘ Lo Picamis, WL 72832 Thawpson-Biemam & Go, Chicaga, il
05593 Nl milronic Engireermy Co,  Semnguale, Call, 1469 Hemett-Paciate Conpany Losslang, Gola, ,’255 e oot IR vt 8470 Tilley g Co. fan Frasemee, Caill,
03616 Casmo Plaslic JES5 Cormall Dublime Electric Cop.  Mavark, Wl i o ks 4688 Shackpele Corbor Co. 3t s, P,
i/ Eeineal Spec, Col  Clevedond, Dln 16D Willigns My, Co. san Jose, Calit, el vl 80 Losit, W BT Stndard Thonsan Corp  Waitum, Maas,
1520 Baa Colnen Co. Recklort, ¥4, 15208 Websler Electoaics Co, Yo Yoik, K.Y, il il Chionan dIL 78553 Timnziman Promets, e, Clevtlind, Qo
65728 Tiltea Dotiesl Co. 1826, Afjustable Bushing Co.  M.Hollywosd, Calit, TIAID Ehcrge kaHEad Stk R 750 Teacalermar Esgineeis  San Gavriel, Calit,
Roslyn keighis, Lang Ielend, .1, 18585 Micron Elachanics Tz Calt, Sprmg £a.hnc. L M947 Ucinte Co, Nestonailis, Mrss.
05729 Malta-Tel Corg, Pliinvaw, N.Y. Sarden City, Lovg 1stard, W.Y. BUN-RTSOME e L Arrher Bl 7913 Waides Kobinsor Inc.  Loag Iskand City, N, Y.
03783 Stewsel Engmparing Co,  Sesha Civa, Cahl 15772 Tusstietn Cantury 1 LT bR e 2 Bureant, T, MUD Vesdat Rost, inc. Haitferd, Com.
04820 Wanelield Engenaering loc.  Wakalieid, Mass, Cail $ping Go, Santa Chara, Colil, nait “?" “”:“1 Chieags, L, W51 Weaco Ny, Cs, Chicags, 1.
6004 T Bassici La. Brdyeocrt, Cora Iseus Analoa e, M, Vies, Cali, i sl Ll N 18121 CostingntabWirt Electranes By,
GHIIS Bausch and Lomk Dphotl € Rechestel, 15903 Davhn Div. Themas A Edisen a0, T B e I i Priladelahia, Pa.
B2 E.TA. Products €o. of Aneicd  Chicegs, M:Graw-Edisan Ca,  Long lstand Cuy, MY, _ . sy 19363 Zurick Mg, Sorg. Hew Rechelle, .Y,
06475 Wesiam Cevices Ine. Burbank, Calil. 18031 Spiuce Pins Mich Co, Spuch Pite, N.C, 7616 ‘°""""h".'“' A e BOOI1 Mepta Divitian of Sessions
WAL Analor Elsctionic Marwsre Co.. e, 16338 Conpete Dicde Caip, Logi, h,J. “;“ The boituh Wee boi W s Ve Dlors Co Mot W,
e Rachelle, H.1. 16684 Ideal Pisc. Neter Co., e, i -'““sl: "';"“‘"é": ':. ey T 0120 Schmitzer Alley Products Co.  Elaaweth, Wi
CESHS Brece Elactrical inglrumeat Ca., Inc, De 11 Neter Div, Brak'yn, .Y, TP S o e O ey 130 Times Telesnete Equipmant  New York, N.Y.
Panacooh, H.H. LE758  Delco Radio Div. of GM. Catp.  Mowame, (nd, eh Wi, Co., H B, Jows Orve bl 40131 E'echanic Indusites Ansncialion. Aay basd
(6446 Cemeral Dawices ©u,, oo, Mdimeagely, bd, JT1 Theimeaetics 1se, Cenoga Pary, Call, FUTBS, Geh . Do Hded B Jopss II:.‘riin 8, Tabs mesting EIA standards-Nashinglon, 0.0
W51 Niclear Corp. of Americe 17474 Tranac Gompany Mintar Vew, Canil, 7194 Dew Caining Cerp Nldlml bich, R02CT Uninae Swileh, Div. Miaan
1.5, Sensol Div, Phaer .3, Ariz. IMTE Ty-Car Mg Lo nc. Hellialan, Mass, 1% ElaciroMe "" Co.nt . Electionca Cotp, Wallunglerd, Cone,
16812 Taeringion Wy, Co., Wast Div, Van Nuys, Caivt IB4E5  Radio Incustiies a3 Piaies, 11, s bt Willisasc, Com, 40i23 United Tramslomes Colp. New Yora, WY,
SR8AT Eatel-NeCullougn Ine, San Crlas, Calef 18583 Cuebs Instunaat, ire. W, Kiszo, WY, 107 Cele Bl Co.ine Pravdemen, . £0748 Calord Eeelrc Coip, Checaga, Wi,
12382 Kaluin Electue Co. van s, Calil. 873 E L DuPont and Cohc. almrglas, D', $4354 J:,,_E Fatt Lo, Div, Vietarees Inglt. Lo, 1234 Bouns Latomstenes, ins, Aweisice, Calit
7N Tarreg Glass Works 19315 The Besdw Corp., g s C‘!‘IC‘Q‘ B4y Rabartshem Conirels Co, Kaisburo, Ohig
Electigas Composprts Ougl.  Bradiced, P Eclipsa-Pisneer Div. Teterbmg, H.J, s Dlalien Con Bisokipn S0485 AL Star Pregucts Inc. Detionce, Ohie
1iEE Digman Ca. Passans, Cald, 18600 Thamss A, Edeécn Indualries, BhE | ""r. o Enteuir O a0y & hesive Label Dom,  Maevoeia, Calif
D of MeGran-€d san Ca. Hest Durge, 4.1, sl Keiaty, 0.t
19701 Elects Wiy, Co. Ingpantanze, Kansas 12168 Orake Mg, Ca nitage, Bl
et From: FIC. HandBock Susglanants

Reviged: Vay, 1369
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K2 Dated MARCH 1962
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Section VI
Table 6-3

Code
Ma.

Address

Monyfoctyrer

Hammarlund Gy, Inc,
Sievans, Arnald, Co., Int,
Infernatignal Inslrumenis Inc,
Grayhull Ca. Lalranga, IIl.
Tnad Teansformar Corp. Yemee, Sulil,
Winchealer Etectronics Co., Inc. Morwalk, Calif,
Vilkary Specificabon L LLLL..oL.
Wilker Preduets, lac. Clevetand, dhio
Interratioral Raclifiee Coip, €1 Sagundn, Galif.
Tne Airgax Products Co, Gambringe, Wass,
Barry Cenlrats, Oiv, Bary Wugni Coip,
Walerfan, Mass,
Tkak.e, (11,

New Yorh, N.Y,
Bestan, Mass,
Qrange, Conn.

Larlel Frecinion Elecine Ce.
Spmily Favaday Inc., Cooper Hestl

Elfcing Div, Hooaken, H.l.

B2:42 Jetters Electranies 0naisian of .

Speer Catbon o, Du Beis, Fa_
8270 Fanchild tameia & Inst. Goop,,

Defenye Frod, Dwisign Chftan, N.)
§220% Magura Indusines, Inc. Greenmich, Cenn,
E2210 Sylwania Elechic Pind, Inc,

Eteciienic Tube Devigign Emperym, Fa,
E117b Bstvrgn Qivisign, Renwell Indusiies Ing,

East Mewars, M),

51189 Swilehcraft, Int, Chicage, 11k
B2637 Wetgls & Contrals Ing,

Spencer Produsts AMilebore, Maaa,
8768 Phiitps-Advance Sontral Go. nliet, W1,
BiaGE Reseanch Producis Corp, Madiagn, W15,
E28T?  Rotran g, €q,, Inc, Woodstock, N.Y.
EZR9} Wactor Elactiome Co, flendale, Calil.
53053 Weshern Washar Wig. Ce.  Las Angeles, Calid,
B3058 Car Fastener Co. Camtridge, Mass,
B3086 New Hampshure Ball Beanng, 10,

Palatoraugh, N.H.

B3126  Ganeral insboument Caip,,

Capasrim Du, Dailingtan, 5.C.
B4 ITT Woe and Cable D, Les Angalas, Catil,
83186 Wictory Enginemnng Carp. Smingtield, ¥.J,
83738 Bandw Corp., Fed Benw Div,  Aed Hank, N,
B3315  Hubte'l Cmp, Munielein, 11l
BI330  Smith, Herwen H., Ing, Brooklyn, K.Y
B3385 Cenlial Sciew Co, Chicago, Il
B3501  Cawilt Wire and Catle Cu.

Div, of Amaiaze fomp, Bronktield, Mass.
83584 Burroughs Carp.

Electranic Tuba Qiiv. Plawfien, N.J,
BaTan  Eveieady v, Netional Garbon

Div, Unian Caibida Gorp, New Yorw, .Y,
Q3777 Magel Eng, and WIE., Ing, Hunfinglam, Ing,
001540

Rewvised: May, 1965

Cede
Ho.

#3621
Ml
336
B4d1L
40
E5454
|l
RN
85650
EEEN]
5197

4679
E66BA

Ltk
471

Biéb4
B793C
B&140
B2
5471
LLL3Y]
49231
EHF3

BifibY
seire

H04r0
L0
LIRLL]
LIV F]
4488
L6387
GLEE2
31737
LBz}
91929

914961
92150
92381
02148
32607

93352

CElgeel Ophieal Cao., Inc.

Table 6-3.
HKanufacturer Address
Lovd Seruggs o, Fastus, Mo.

Aiga E'®tlionics e,
A.J, Glesener Co., bir
TRW Cepatital Div.
Sarkes Tarzian, Inc,
Boontun Melding Campany
A8, Baye Lo,
R.M. Bratanonie & Co,
Konlea Beids, Inc.
Seanless Rubber Co.
Cliftan Pracision Products Co,, Inc,
Cttion Heights, Pa.
Pietision Rubber Products Corp.  Dayton, Ohip
Radio Lar of America, Electronic
Comp. & Devices Div. Kaimsan, N.J1.
Philca Cesparation [Lansdale Divigiant
Lanadale, Pa,
Weslern Fibiows Glesa Producta Co.

San Fuancisco, Canl,
van Walers & Rogers Inc, Sin Francisea, Colif.
Tower Mlg, Corp, Fiovidence, Rl
Cutler-Hammar, g, Lintets, Nl
Gould-Hatianal Batteries, Int, 5t Paul, Minn,
Federal Telephone & Redio Cerp. Cliftan, N.J,
Ganeral W-lls, Ine, Buttale, N.Y,
Gravhar Eleciric Co, Oekleny, Cabl,
Gansral Electue Dislbulng Cocp,

Srheneciady, A.Y,
Unilad Transformer Ga_ Chicage, Il
W5 Rubber Co,, Congumer Ind. & Flasiics
Pred. Div. Passa, N.J,
Beering Engwnee:ing Ca, San Franeisen, Cali,
Canngr Sgring Mig, Co,  San Francisen, {alil,
Wilter Di21 & Wameplate Co. £ Monte, Calif.
Radis Matensl Co, Chicags, 1.

Great Neca, W.Y.
San Francisco, Calil,
{lgallala, Mk,
Bloomingian, Ind.
Boanten, H.J,

Tan Frangace, Calil
San Francises, Cald,
Hamden, Conn,
cheaga, I,

Augat 1ne. Attleborn, Mass,
Dale Electromgs, Ing, Colembug, Nebr,
Elin Cerp. . Wallaw Grove, Pa.
Giemal Mg, Co., Mg, Wakel e, Mass.

K F Dewelapmeni Ce, Redwend Cile, Calif
Hanaywetl [, Meera Smiteh Div,

Frespel, NI
Dekland, Cahf.
Pashody. Mass.
Rechestan, MUY,

Wahm-Bros. Spr-ng Co.
Tou=Lonneelnr Carg.

Wrrveraal Industies, Inc.
Lily of Indwairy, Celdf.
Tenanlile Ingylaled Wire Co,, Inc,
Taraylgwn, WY,
Sylvania Electric Prod, Inc,

Semiconducior D, Wobyn, Mass,

Code
Ho.

13365
FELING
sared
EELME]
mn
LLMEE]

b

15
197

Wi
94310

$4330
kLI H

55082

Bi36
95236
3563
95164
BEIES
95875
SE348
55354
35712
95387
96067
96935
96256

96295
96330
LLED
96501
EHL1]
975
anr
EHTH

48141
45158
LEpE)
8271
il
Ap+05

Manufacturer's Code List (cont'd)

Manufecturer Address

Robhins and Myers, Inc,

Stevens Wy, Ca., Inc,

Howard J, Smiih tnr,

GV, Contrals

Generel Cable Corp.

Raytheon Ca., Comp, fhiv.,
Ind. Comp. Operaliens Quiacy, Mesa.

Seanidie Elecirenics Preducts, Ine.

Lovelang, Golo,
Namark, H.J,

Hew Tork, N.Y,
Wansfield, Ohip
Port Mentouth, B, ),
L mgston, H.1.
Baganns, B.J.

Tung-3al Electric, Inc.
Cuitiss-#right Corg,
Eleciranics Div,
South Chester Corp.
Tiu-Ghm Pieducts
Memtor Cempenents Oiv, Hunhngion, Ind.
Wire Clath Pradurts, |ac. Bellwnog, kil
Woseaster Prassed Aluminum Corp,
Worcester, Mass,
Gearge A, Philbricy Reseacchers, Inc,
Boston, Mazs.
Mian, Fla.
Wocdside, N.Y,
Long Islang, MY,
Burhank, Cabl.
Sheridan, Wyo,
Bridgepeet, Cana.
Bloomtiald, N, ).

Easl Paterson, N J,
Chesler, Pa.

Alligs Progucis Garg.
Conlunatal Conneclel Corp.
Leeviglt Mig. Co., Inc.
Lereo Elactieaics, e,
Matienal Cesl Co.
Wiltadion, Ine.

Gordos Cuoep,

Mithade Wig. Cr. Chicege, 1L
Dage Electric Co., Inc. Franalin, Ind.
Wachaszs Go. Chicage, 14
Huggine Laboraloney Sunnyvale, Cald,
HisQ D, ol Amioyek Coep, Maan, N.Y.

Thedergan-Me-saner Diy, of
aguire industrlas, Inc,
Solar Manyfacturlag o,

Carlton Screw Co.

M. Garnel, (11,
Los Angeles, Calif
Chitago, Hi.

Ine. pton, Mass,
Jakland, Callf.
livingten, N.J.
Englewand, N.J.
Yonhers, N.¥.

Etgel Transformer Co.
Induttrinl Retzining Ring Co.
Automatic & Precimion Mg,
Raon Rasister Corm.
Litton Sygtem [ng., Adlar-Westrig

Commun, Dy, Wew Rochells, N.¥.
R-Trantis, Ine. lemeica, K.Y,
Rubber Tech, Inc. Gardana, Catit.
Fianeis L. Mossley Fasedena, Calil.
Microdat, bng, So. Pasaduna, Calil,
Seatettin Corp. Manargnack, .Y,
Garsd Corp. Redwaod Gity, Calil,

Codn
Na,

98731

ELLHY
58525

EaTH
8109
96313
EEL
EERD
49800
38540
99934
53947

95457

Model 4260A

Manyfocturer Address

General Mlls 10g.,

Elachenics Piv, Mirneagolis, Minn.
Forih Hills Elechionics, lac.  Gan Cova, N.Y,
Suriconducsor Qiv, of Clevite Coip,

Wallham, Hass.
Witernatignal Electromic

Research Cora.
Columaia Techaical Caip, Naw York, NY,
varan Assoriales Palo Alte, Canf
Marshal | Indd, Eleci. Products Do,

San Marino, Calif,
Tontrat Swilch Division, Contrals Co,

af Ananca El Segunda, Celif
D#levan Eleclronics Coip, Eaat Aurgra, W.¥.
Wilee Corporatinn Indianapalis, Ing,
Renbrang?, Ing. Bostan, kesa.
Hoffman Elactiomes Comp,

Samecondycien i,
Tachaelogy Instrument Corp,

of Lalf, Newbury Pare, Galil,

Buthane, Catit,

El Mante, Lalil.

THE FOLLOWING H-P VEHDQRE HAVE KO HUM-
BER ASSIGNED IN THME LATEST SUPPLEMENT TO
THE FEDERAL SUFPLY TCOCE FOR WANUFAZ.
TURERS HARDBODK,

naoaF
U]

goih2
Qo0Ak

booAB
1O0AK

OCOEE

009MN
BaateN
un9gg
005§

GOawH
bonyyY

Nalco Taal and g Los Angetes, Celil,
Wastern Conl Oiv, of Aulgmatic

Ind., Ing. Regwoed City, Calil,
Killow Luathur Preducts Coep. Newark, N1
British Redio Elechoaics Lid.

Washingior, 0,0

ETA Englard
Siemenz-Rmerica

Conponents Dy,
Peacision Instrument

Components o,
Rubber Eng, & Developmeni
A Y'N™ D Mig. Do,
CagMron
Cuatsul ¢ Elgin Weich Co,
Califuma Epstern Lab,
§.K. Saih Co,

Amee Plams, MY

Wan Huys, Cahf
Hayward, Galif.
Sen Jose, Calif
Dakland, Calif.
Burbank, Calif.

Burlington, Call,

Leos Angeles, Calil,

Fugm: FSC. Handbook Supphements
M1 [ated CECEWBER 1964
He&2 Dated MARCH 1952

02337-1



Model 4260A
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SECTION VI

MANUAL CHANGES AND OPTIONS

7-1. MANUAL CHANGES.

7-2. This manual applies directly to standard Model 4260A
Universal Bridges with serial prefix 601- or 602-, Table
7-1 lists instrument gerial numbers and the changes required
to make this manual apply to these older instruments,

7-3. OPTIONS.

7-4. There are currently no options offered for the Model
4260A Universal Bridges,

Tahle 7-1.

Manual Changes for Older Instruments

Section VI
Paragraphs 7-1 to T-4

Complete
Serial No.

Make Change Number:

601,/602-00740
and helow

1, 2, 3

801/602-00741
thra -00840

601/602-00841
thru -01040

CHANGE 1:

Page 6-3, Table 6-1 and Table 6-2:
Delete 1205-0033: HEAT DISSIPATOR FOR Q201

CHANGE 2:

Page 6-10, Table 6-1 and Table 6-2:
Part number for RS pulley was 04260-3021, but 04260-5099
is the preferred replacement.

CHANGE 3: For older Instruments with serial number 601/602 -
01040 and below, the values ligted in this manual are the
preferred replacements for the following parts:

Page 6-3: R103, R110, R111, A200, C207.
Page 6-4: R210, R213.
Page 6-8: R442, R4562,

7-1/7-2
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Section VIIL
Paragraphs 8-1 to 8-3

SECTION Vil
CIRCUIT DIAGRAMS

8-1. INTRODUCTION,
8-2. This section includes the following:
a. General Notes for Schematic Diagrams (Figure 8-1).
b, Block Diagram (Figure 8-2),
c. 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,

8-1



Section VIII
Figure 8-1

Model 4260A

J

SYMBOLS

FRONT PANEL

WAVEFCORMS SHOWN ARE TYPICAL

SWITCH DESIGNATIONS

r——-
T 7”7 RearPaNEL
O KNOR CONTROL A3S1BR(2-1/2)
@ SCREWDRIVER ADJUST
P— MAIN SIGNAL PATH
=——===  FEEDBACK PATH A3S] SWITCH St WITHIN ASSEMBLY A3
[ | CONDUCTING ELEMENT
oW WIPER MCVES TOWARD "'CW'' WHEN
_m_ CONTROL IS ROTATED CLOCKWISE
8 2ND WAFER FRCM FRONT
<4 POWER LINE GROUND {A=1ST, ETC}
- CIRCUIT COMMON GROUND
o TEST POINT
% REAR OF WAFER
(F=FRONT}
:[B— "AND" GATE
@— INHIBIT GATE
. TERMINAL LOCATION [2})
(2-172) [VIEWED FROM FRONT}
:3— MOR' GATE

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMELI|ES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.

ASSEMBLY ABBREVIATION  COMPLETE DESCRIFTION
AZS C1 A25C1
A25A1 CR1 AZ5A1ICRI
NQ PREFIX 43 J3
Azsembly 5tk.No, Assembly Serics No.
Assembiy Assembly ltnchides A25A1 fused to document
N’nmb— Nmo Azxsombiy) changes)

A25 POWER SUPPLY

—~Al RECTIFIER ASSY

ASS {05100-6007) SERIES 330

J& mounied on Rn;li.'u.-r I a3l 13 nor mounted
Assembly A25 A bl {09 Oq. - ] I on Asscmbly A25
Numbers indizate Part of A2S [ .
Pinx aof J2 \' I
LT CRI WHT -ORN-GY reo V3 +6.3v
| R 7 O .. ]_ ASPi(6)
] ! o I
|| Q
; B +6.3V supplied
) 3 8 G* BLK I from }3 to Pin 6
of Pl on
Transformer I Asscmbly A5
Termira! Comncclor A25XAL
Numbers ] Pin Numbers I

8-2

Figure 8-1. Schematic Diagram Notes

02337-1
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SELECTOR
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| Figure 8-2
_________ B e
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] | 1
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INPUT
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i
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RK ERROR
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- |
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|
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| I
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1 A
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IMPEDANGE IMPEDANCE CIRCULT MILLER DETECTOR ORIVER INDICATOR
AMPL AMPL INTEGRATOR
DIFFERENTIAL
AMPLIFIER
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Figure 8-2, Overall Bleck Diagram
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AMPL AMPL
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Section VI
Figure 8-3 Model 4260A
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Section \

A10D RANGE AND FUNCTION SWITCH ASSEMBLY (04260-7021) Figure {
ROM -- === -= == - -- - =
A200(L) . WHT- FUNGTION § 102
B YEL- 3
BLK 3 1500 WHT-YEL I | Cs LOWD
cg* : 2 | Cp HIBHD
0 3| cp AUTO
i M
______________ c3 50-0-5044 2 |
LEXT. 08¢ ILLATOR ] 5
W8 WHT-BRN-RED “re_ ] 5 [ Le auTo
>i_ 5 J NN Lk 6 | La LOWQ Jui
o ? Lp HIGH Q
'EXT-| S3a 13!
FROM o WHT - BLK I |
Aaoom—e—. i - 1
12
FROM H L - - S
82045 W . ©
Ban- ] ~ i (1‘ 245011}
4 P WHT-YEL-GRN |
1 . j FUNCTION s fz 10
= BRN - GRN clos® O T A40012)
2! 4 e PR F po-mTmes - BAN-
i) | ClQl 1 i
B ] sz S102C $1020 s1o2e S102K [siola  ___30.284F Is1018 sioic sioIe Iy 10
REFERENCE DESIGNATIONS — e 7 7 2 Emmnts It et el el y | =I %,&!*| | i - | T Wi A200(P)
NO AIGO AS00 e o0 o—e0—¢ " O=0 o~40te ( o~40! 00 © clmoa* ‘ o0 Ree
PREFIX . .
Jg oly | o4 3 02— ot o b o4 02— ﬂmo:"ﬁLwa 2 2 o¥4
G 1-6 |cIoi-105 N : 3] & 3 £ 3 3 3 3 3 2 3
CRI,2 7N o= 1 o—e o—e Ol o 1 00— o—te 3 3 oi—
J5-9 4 o AV 20 4
M (tov] ' o4 2 2 o 02— ot O ot RIDS 4 o
F1-6 |RIOI-1II | Ré&OI . s 5 % . c 5 s 5 s [ a 5 s
53 $101,102 BRN-BLK 7 04 o= O o= Ojt o= o O 04 )
T2 = ) 6 &
V60(-605 o o2 & £ g % o4 0% 0% o2 o0 20 o1 !
WHT - BRN ol 7 7 7 oﬂ ol ol ol rRice RIO5 gio7 7 4 old
FROM WHT-BLK-BLU g 97K 'OK 3000 ¢ .
A2C0 (K} - : m
— " 25 . CB7F ci0a
2 v 1 - L
0 FROM - 24 FIOB | Ri09
. A300 (5} T STOK 30K &
R3 £ [cRL) | 1 3
5000 7 [erd] :
::BLK S
23 - - -
§3F r-co WHT-GRN 10 '22 WHT-RED-vIQ WHT-RED-BLU FROM
[EXT} A300(7) 7 A200(N)
FROM WHT-GRN-BLU — WHT-ORN - GRN 2e! [mmmmm——m H T - oo HE B 136 WHT-RED-YEL o ﬁ%nn
A400 (10} (N} 2' s(02L lsmN slozp !lsmzo SIC2R I15|ozs Sic2U Is WHT-RED-0RN I FROM
WHT-BLK I ! \ \ ' | ' l Ir a5 4 k ? | I AR00(13)
Gl oteo!l — —l—o-é-o— L o0 o—teo —o—teol ! Lo—iwoly s + crom
0.2uF o R 2 WHT-ORN-
_BI.K 2 2 o 02— oi— o ' LEFT CENTERJRIGHT ~:,R5%?<' - ! ORN-BLU  A406(N)
ok 3 3 o o3 o3 o 2 ]
2200 4 4 a 4 4 a V603 [ve04 |VECS VEO! vaoz
o ' o) e o~ c—¢ o :
~ WHT- ) 5 5 o2 5 5 5
R — BLk- o= o © AGOO DECIMAL POINTBA%ND DIRECTION INDICATOR
BlAS LI | B & U] § 8 € ASSEMBLY {o0aze0-7026)
i CAIEAEITOH] Oo— o— Cr= fon o1 o>¢ o
! pls RIIl 7 7 7 7 7
oo A2 o o —s OL o] —
\IT l/.l. 3 1, WHT-BLK-BRN 1 A ol o o san ERT] whiT- RANGE 5101
/1= WHT-BLK-GRN ,” R5A  WHT-BLK-YEL R4B ™ WHT-RED-ORN """ RED 10 "2 ]3] 4]5]86]7
I+ s 18K . 20 ) p— A200(P)
auc \ "b T al ur |ur [ ur | of | oF { oF | oF
\\ s | WHT-RED-YEL T b=
. -
3 N DQ VERNIER 3% 1000 (i5) ala|acala]xe|me
%] WHT-GRN-VIO
I 1560 | §%3 \ 37 - 7 ote un |mH [mH o [ 0 | n |
/T WHT-GRN- "58 WHT- WHT -GY
| 2 ' e | YEL- - WHT-ORN-GY _ NOTES
w7 ® oo - M SRS T
i f oo 'éfﬂf“’“ : 0%5;:. CAPACITANCE IN PlcohmAns
L ! 38 2. ASTERISK (#) INDICATES SELECTED
WHT-GRN-GY - COMPQONENT, AVERAGE VALUES SHOWN

COPYRIGHT 1966

BY HEWLETT-PACKARD COMPANY

C4Z80-0-24

Figure 8-3, Range and Function Switch Al
Decimal Point and Direction Light A€
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SWEEP SPEED
200us/cm

AMPLITUDE
IV/cm

@ +12 To +13.5vDC

© - 1o -125vDC

©® +95 10 +II5VDC




_ A2OO POWER_SUPPLY AND !KHz OSCILLATOR ASSEMBLY (pazeo-8702)_ __

R204 Section VIO
€80 Figure 8-4
: TN
| 20303
1854~
CRZ0I REGULATOR
Tl VIO
. e &b}
I
| ~/ Q202
(e zsgé\:o i
! CR202
I L AAA TO REF VOLTAGE ASSY
e & 3 R20! ¢ o
I e < 27003 0203 | JWHT-ORN  A300 (2)
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1 I c2ol L+ ~
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S H
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Figure 8-4. Power Supply and 1 kHz Oscillator A200
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Figure 8-5

Model 4260A




Model 4260A

OSCILLOSCOPE SETTINGS

TEST POINTS ye——ry S NTAL
000 20 mV/cm (use 101 probe)

(5 ) 2mV/cm (use [0:1 probe)

(9 )10 20 mV/cm 200 ps/cm
(11 12 )13 0.5 V/cm

00 2V/om

@ 5V/cm

COMMON WAVEFORMS. FIGURE 8-4 ( IkHz OSCILLATOR).o.
SEE PAGE 5-12 FOR MEASUREMENT PROCEDURE.

02337-2

04260-C—1




Section VIO
Figure 8-5

A300_REFERENCE_VOLTAGE ASSEMBLY (04260-s703)

- - - - -
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+ - { l: _ 3K CAPACITANCE IN PICOFARADS
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! 306 RN o %) Q32 2. ASTERISK (%) INDICATES SELECTED

-

| 474F R3Il  R3I0 1854 - 0071
caoe=?t 500 1500 SHOWN
souF | —
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= DESIGNAT IONS

‘__0 A 300
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<R335 R 301 - 345
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> R306 b
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COPYRIGHT 1906 BY HEWLETT -~ PACKARD COMPANY
04280-D-4p

Figure 8-5. Reference Voltage Assembly A300
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Model 4260A

@O0 € 5.3 10 6.1VDC

... OSCILLOSCOPE*:
Lot il VERT=2V/cm
e e " HORIZ=200us/cm

2] |
|
(%) '
|
|
27] ' i
| l
000 ol
+13V TO -0.4V BIAS :E>¢
RANGE FOR CR4I9 | G
AND CR420 @ w | SV
|
|
!
DC VOLTAGE DIFFERENCE '
BETWEEN () AND @) OR 5
@ A0 @) Is LESS THAN . '
IOmV WHEN BRIDGE IS AMPLITUDE ENVELOPE
BALANCED @ SEE PARAGRAPH 5-50

Ll |
L 48V |
e @ AND @ @
L. A.CRLDIAL 0.2% T
| HIGH FROM ~
BALANCE Y
B. POLARITY RE- l
VERSED WITH I A
|
|

CRL DIAL 0.2%
LOW @ 86V
OSCILLOSCOPE*:

VERT =.IV/cm
HORIZ = 200ps /cm

~34V

¢ :
B BT RECS AT

BRIDGE
BALANCE

*SEE FIG 8-4 (IkHz OSCILLATOR){) FOR COMMON WAVEFORM SETTINGS .
SEE PAGE 5-12 FOR MEASUREMENT PROCEDURE.
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_ _A400 DETECTOR ASSEMBLY (o4260-7024)

ERROR SIGNAL AMFLIFIER

Section VI
Figure 3-8
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