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Model 4260A

Section I
Paragraphs 1-1to 1-13

SECTION 1
GENERAL INFORMATION

1-1. DESCRIPTION.

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

1-3. Front panel conirols select the measurement
function and range, with R, L, and C values displayed
with four-digit resolution on an in-line, digital coun-
ter. @ and D values are displayed on a dial with a
red hairline indicating the measured value, The auto-
balance circuit and an easy-to-read meter reduce the
time required for measuring low @ 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.

&. RESIDUAL {inductance or capacitance): distri-
buted Inductance or capacitance always present at
UNENOWN terminals,

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

¢, QUALITY FACTOR {(Q): flgure of merit for in-
ductors (equal to reciprocal of D).

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

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

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

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

02337-1

h. AUTO NULL: eliminates D@ 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 five digits identify a particular ingtrument inthat
series, If 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, I the insert sheet is missing,
the information c¢an be supplied by your nearest
Hewlett-Packard field 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 11057A, can
be easily attached without screws).

1-10. SPECIFICATIONS,

1-11. Tabile 1-1 lists all technical specifications for
the Model 4260A Universal Bridge. Figure 3-4 shaws
DQ range versus frequency characteristics.

1-12. AUXILIARY EQUIPMENT REQUIRED.

1-13, External de null millivoltmeter (such as the .
HP Model 413A} is recommended for accurate R meag-
urements below 100 chms and above 10 kilohms., Ex~
ternal generator (such as HP Model 200 CD) with 2 volt
output and 600 ohms output impedance is reqguired for
20 Hz to 20 kHz measurements. Exfernal tuned null
detector with 90 dB gain and input impedance greater
than 10 kilohme or oscilloscope with 100 41 V/cm sen-
sitivity is recommended for the measurement with
external generator.

1-1




Model 4260A

Section I
Table 1-1,
Table 1-1, Specifications
CAPACITANCE MEASUREMENT AUTOMATIC NULL DIRECTION INDICATOR
CAPACITANCE Direction of the CRL control rotation required for
Range: 1 pFto 1000 uF, in 7 ranges. the bridge null is automatically indicated by the
Accuracy: front panel indicator lights.,

+(1% + 1 Digit), from 1 nF to 100 nF,
+(2% + 1 Digit), from 1 pF to 1000 T,

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 yH.

RESISTANCE MEASUREMENT

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

Accuracy:
+(1% + 1 Digit), from 10 chms to 1 megohm,
+(2% + 1 Digit), from 10 millichms to 10 ohms

and 1 megohm to 10 megohms,
Residual resistance = 3 milliohms.
Resistance measurements at DC only,

ELECTRONIC AUTO NULL

Eliminates need for D@ 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%],

Residual capacitance =2 pF,
D SSIPATTON FECTOR P OSCILLATOR AND DETECTOR
Range: INTERNAL OSCILLATOR: 1 kHz +2%, 100 mV
LOW D - - - D {of series C): 0,001 to 0, 12, rms +20%,
HIGH D - - - D {of parallel C): 0,05 to 50, INTERNAL DC SUPPLY: Less than 40 volts at
Accuracy: ( o nominal AC line voltage,
LOW D - - - D {of series C): +(5% + 0, 002) or ] . ]
ONE DIAL DIVISION, whichever is greater, INfTERI.qAL DETECTOR.I.f?I.‘Ineid amplifier at ltkHZ,
HIGHD - - - I/D (Of paraue] C): iw% +0, 05) u_nctmns as a preampililer 10T measurements
with external generator,

QUALITY FACTOR .
Range: _ DIMENSIONS:
LOW Q - - - Q (of series L): 0,02 to 20, .
EIGH Q - - - Q (of parallel L): 8 to 1000, e ] i e 73090 ——
Accuracy: |
LOW Q - - - Q (of series L): +(5% + 0,05) or | r |
ONE DIAL DIVISION, whichever is greater. : |
HIGH Q - - - I/Q (Of paraliel L): ﬂ:{ﬁ% + 0, 002) $IDE % s FRONT
or ONE DIAL DIVISION of LOW D dial, g e
whichever is greater, ‘
(L greater than 100 pH,) - =
T
Ehll

EXTERNAL OSCILLATOR: 20 Hz tc 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 80
Hz, approx. 7 watts,

DIMENSIONS IN INCHES AND (MILLIMETERS]

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

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

EQUIPMENT AVAILABLE:
18~-pin printed circuit extender board 5060-2041
15-pin printed circuit extender board 5060-0049
DC Null Voltmeter, HP Model 4134
20 Hz to 20 kHz Oscillator, HP Model 200CD
Oscilloscope, HP Model 1404

02337-2
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Model 4260A

Section II
Paragraphs 2-1to 2-10

SECTION Hl
INSTALLATION

2-1. INTRODUCTION.

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, H 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, ete,} 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
ol this manual}). Retain the shipping carton and the
padding material for the carrier's inspection. The
field office will arrange for the repair or replacement
of your instrument without waiting for the claim against
the carrier to be 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 Hewleit-
Packard field office can provide packing material such
as that used for original factory packaging, Contract
packaging companies in many cities ¢an provide de-
pendable custom packaging on short notice. Here are
two recommended packaging methods:

a, RUBBERIZED HAIR. Cover painted surfacesof
inetrument 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-
gert fillers between pads and container to ensure a
snug fit. Mark the box''Delicate Instrument” and seal
with strong tape or metal bands,

h. EXCELSIOR, Cover painted surfaces of instru-
ment with protective wrapping paper. Pack instrument
in strong corrugated container {350 1b/sq in. bursting
test) with a layer of excelsior about 6 inches thick
packed flyrmly 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
angd 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-
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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
10524) shown in Figure 2-2 is a modular unit which
accepts sub-module units such as the 1/2 module,
Model 42604, 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 haif,

2-10, ADAPTER FRAME. The adapter frame (HP
No. 5060-0797) in Figure 2-1 iz 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
gpacer 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,

®

ADBFTER
FRAME
- -
P P
| f’fi e
w,,fﬂ:::”" I~ /@
SUB MODULAR
@ UNIT
|
: ‘1!
. ™ SPACER
| e CLAMP

T
%

®

SPACER CLAMP
RETAINING SCREWS

Figure 2-1, Adapter Frame
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Section II
Figure 2-2

Model 4260A
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Figure 2-2. Combining Case
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Model 42604

2-11. OPIRATION FROM 115 OR 230 VOLTS.

2-12, The Model 4260A can be operated from either
115~ or 230-volt (+10%) 50 to 60 Hz power lines., A
glide switch on the rear panel permits quick conver-
sion for operation from either voltage, Insert a nar-
row blade screwdriver in the switch slot and slide the
.8witch 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 fuse for either
115- or 230-volt operation.

CAUTION

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

02337-1

Section II
Paragraphs 2-11to 2-14

2-13. 3-CONDUCTOR POWER CABLE.

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

a. Connect flat plug {3-conductor female connector)
to AC line jack af 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 commect short wire from side of adapter
to ground,

2-3/2-4







SectionIII
Paragraphs 3-1 to 3-12

SECTION Il

OPERATION

3-1. INTRODUCTION.

8-2. 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-CN 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 switch 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 D& 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 is 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 screw at top center
of meter, Rotate screw clockwise until meter
pointer is toleft of zero and begin moving right
toward zero,

(4) Continue to rotate screw clockwise; stop when

pointer is on zero. If the pointer overshoots

zero, repeat steps (3) and (4).

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

h, Apply power to 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
gseconds for the instrument to stabilize. The 42604 is
now ready to use. The following paragraphs outline
procedures for standard R, L, and C measurements.

02337-2

3-5. USE OF THE DQ VERNIER.

3-6. The D@ 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 D@ vernier is useful for large D or small
Q measurements, Using the I vernier for a bridge
mull prevents false nulls caused by lack of resolution
with the DQ control, D VERNIER ranges are:

0 {(CAL) to 0. 001 in LOW D range
0 (CAL) to 0.016 (of 1/D) in HIGH D range
¢ (CAL) to 0,016 in LOW @ 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 4288 (see Para-
graph 3-15).

3-10. MEASUREMENTS,

3-11., Resistance values hetween 100 ohms and 10
kilohms ean be measured quickly with 1% accuracy by
using only {ront-panel controls, For measurements
of values between 10 milliochms and 100 ochms or be-
tween 10 kilohms and 10 megohms, an external null
meter such as the HP 413A is desirable for better
sensitivity during the measurements. Thesetwotypes
of measurements are outlined as separate procedures
in the 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 rotating SENSI-
TIVITY control clockwise. If meter indication is right
of center, turn CRL control ccw. I left, turn CRL
control cw, Adjust CRL control for meter center indi-
cationwhile increasing SENSITIVITY control to maxi-
mum sensitivity (full cw}.
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Model 42604

FRONT PANEL 11, DQ Dial: indicates Dissipation Factor (D} or Quality
1. LINE Switch: applies ac line voltage to instrumaent. E‘:ajt;:;.?e; Rﬁgcwhaﬁicalnlglrzzatic;’b};{]li;%c]gl:ltrg; t;)i;;l’
2. SENSITIVITY: controls meter sensitivity; cw for max. LOW @ 02 to 20; HIGH @ & to 1000,
J. RANGE switch: selects measurement range. Mech-
anically controls equivalent clrcuit and units displayed REAR PANEL
in window below meter and also pomtm.' for DQ dial. 1. AC LINE Cornector: conuects to flat plug on power
4, FUNCTION switch: selects type of measurement. cable,
Mechanically controls units value displayed in w.indow 2. LINE Voltage Switch: permits operation from either
below meter, Change_s decimal poliat placement in nu- 115 Vac or 230 Vac.
merical display.
o . ] 3. LINE fuse: 0.1 ampere provides overload protection,
§. Null Meter: indicates null at center scale. For R
measurements, meter deflects sither left or right, 4. OSCILLATOR INT-EXT switch: selects internal oscil-
For C or L measurements, meter deflects right only lator or external oscillator and contrels error signal
until nulled, atnplifier frequency respense. For INT setting, error
. signal amplifier s tuned to 1kHz;for EXT, amplifier
6. UNKNOWN terminala: conneet 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. Mechanically connected to nu- §., DETECTOR Output Terminals: error signal amplifier
merical counter which indicates R, L, or C measured output supplied to external tuned amplifier or oscillo-
value, Direction lights just above control indicate ro- scope.
tation direc!:lon for null on meter (for Cp AUTO or Ls 1. DQ RESISTOR Cs Lp Terminals: connect variable re-
AUTO functions only). sigtor for special low frequency D (Cs function) or @
8. Decimel Polnt Lights: one of three lights (selected by {Lp function) measurements. Terminals normally con-
FUNCTION and RANGE switch positions) indicates cor- nected together with shorting strap.
11':‘;; gﬁr:dm::)l glzi?i.st;iil';; ton indicates ac line voltage 8. DG RESISTOR Cp Ls/ BIAS CAPACITOR Terminals:
' Connect variable resistor for special low frequency D
9. Numerical Counter; displays value of R, L, or C. (Cp function) or @ {Ls function) measurements, For
Mechanieally driven by CRL control, Range ls from C or L measurements with debiasg, connect a capacitor.
000D to 1030. Terminals nermally connected fogether with shorting
10. DQ Control: auterblack knah rotates DQ dial for D or strap.
Q@ measurements. Red center knob is a vernier; does 5:9_BIAS BATTERY Terminals: connect battery (6 Vde
not rotate dial., DQ scale is calibrated with vernier max) for C or L measurements with dc blas. Termi-
full counterclockwise. nals normally shorted together with shorting strap,
Figure 3-1. Front and Rear Panel Controls, Indicators and Connectors
3-2 02337-2
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_ ‘Read measured resistance value on CRL counter,
hserve decimal point location and units displayed
hwindow below meter.)

Note

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

. 8-18, MILLIOHMS AND MEGOHMS MEASUREMENTS.
» For meagurements between 10 milliohms and 100 ohms
" -or between 10 kilohms and 10 megohms, a sensitive
-de pull voltmeter such as the HP 413 A should be used.
Referto Paragraph 3-15 for voltage and current meas-
arements for the unknown R. Connect the mll 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 indlcation near the
‘center and increase meter sensitivity by rotating
SENSITIVITY control clockwise. I meter indication
ig right of center, turn CRL control cew, K lelt, turn
CRL control cw. Adjust CRL control for meter cen-
ter indication while increasing SENSITIVITY controt
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
should be inserted into the binding posts,
and the binding posts should be screwed
tightly to reduce contact resistance. Short
heavy leads can he used. Lead resistance
should be measured with the free ends con-
nected together. Subtract the lead resis-
tance from the bridge reading.

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

a, Set FUNCTION switch to R position.
k. Comnect 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 f. I meter deflection is leit, turn RANGE switch
one step cw. Adjust SENSITIVITY control for right
deflection.

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

g. Read the final resistance on CRL counter along
with the units display.

3-15. VOLTAGE AND CURRENT FOR UNKNOWN R,
When voltage and current values for the unknown are
to be measured, a dc voltmeter such as the HP 413A
should be 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 3-13 and leave the Model 4260A
get 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 volimeter 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 frequency of 1 kHz from the internal oscillator,
For C measurements at frequencies between 20 Hz
and 20 kHz, an external oscillator can be connected,
ag 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 peint location, units and egquivalent circuit
algo 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, Xs value is typically 2 pf or less,
When smail capacitance meagurements are made, this
residual capacitance should be subtracted from the
measured value. If 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 Resistance Series Inductance Parallel Capacitance
Quantity Ro L0 CO
2,3 2 2
Cs No error -45'f Lo C -C0 {1 - Dx}
2.2 : 2
D of Cs -2nf RO CX -4 7 I"o CxDx + Dx 1+ DX) (’.‘O/Cx
2 _4.2¢1 2 - k| -
Cp +4rrfROCx Dx i I..D Cx {1 Dx] C0
. 1 T ]
D of Cp 2rfR C_(1+D) 4n’f*L C, D {1+ D) +D, C/C,
R -RO No error No error
2.2 1
Ls No error -Lo -47°f C0 Lx (1 @x—)
Qof Ls s __Ro _ o g +4a2C 12 (@ + o)
x Z2af L L b4 o XX Qx
X X
RO 1 2
L - -L {1~ —4p?
P TQ, o ¢ 3 ) 4nf'C_ L2
' Ro 2 Lo 1 2.1
Qof Lp + {(1+Q)) - = {(Q + =) +49°1°C L. Q
2nf Lx X Lx X Qx 0 X 'X
where - f is frequency
Cx is unknown capacitance
Dy is unknown D
Ly is unknown inductance
Gy is unknown Q

3-21.

Cs AND Cp MEASUREMENT DIFFERENCES.

3-22, The measured valueof capacitance dependson
whether a seriesor parallél equivalent circuit is used

for the measurement,

The relationship between a

series capacitance (Cs) circuit and a parallel capaci-
tance {Cp) circuit is as follows: Cs = (1 + D?) Cp,

where D is the measured D value.

The diffierence

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 the turn-on procedure outtined in Para-

graph 3-3,

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

c. 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.
34

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

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

h, When null (bridge balance} is achieved below
0100 on the CRL indicator, set RANGE switch to the
next position ew 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,

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

k. When a null irdication is impossible in the Cp
HIGH D position, set FUNCTION switch to Cs LOW D,
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st DQ control for minimum meter indication, The
of the unknown capacitor is read from the D scale
i #teated 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 cw to 1030,

d. Rotate RANGE switch until a crossover point of

- the indicator lights is obtained. (Left indicator lights

instead of right one and vice versa.) I you cannot
eblain a crossover, see step e note,

e. E 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). X the left indicator stays lit regardless of
the RANGE switch position, the unknown value of the
capacitor must be below 1000 pF.

- {, 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 units display.

3-256. VOLTAGE ACROSS UNKNOWN C.

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

&. Make the capacitance measurement as gutlined
In Paragraph 3-23, and leave the instrument set up at
mll

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 Volimeter input ground terminal to
the 4260A rear panel detector ground terminal,

d, Connect the other voltmeter input terminal tothe
42680A UNKNOWN terminal (not the LOW terminal),
Read the voltage across the unknown C onthe voltmeter.

§-27, INFLUENCE OF D IN Cp AUTO
MENT.

3-28, The accuracy that is specified for Cp AUTO
measurement is obtained when D is less thanl, When
D ig 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,
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Figure 3-2, Capacitance and Inductance
Errors in AUTOvs D& Q

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

3-31., Inductance measurements are normally made
at frequency of 1 kHz fromthe internal oscillator. For
L measurements at frequencies between 20Hz and 20
kHz, an external 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 algo dis-
played. Quality factor (@) can be measured aiter the
bridge is balanced ior 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 terminalg, Its value is typically 1 uh or less.
‘When small inductance measurements are made, this
residual inductance should be subtracted irom the
measured value, Ifexternal leads are used to connect
the unknown, the residual inductance measurement
should include the lead inductance. Errors caused by
residual and lead inductances are listed in Table 3-1.

3-34. Ls AND Lp MEASUREMENT DIFFERENCES,

3-35. The measured value of inductance depends on
whether a series or parallel equivalent ¢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 = 45— Lp,

where @ is the measured @ value, The difference be-
tween Ls and Lp is large when @ is smaller than 10,
but Ls is within 1% of Lp 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 DQ RESISTOR and
BIAS terminal pairs on the rear panel are shorted with
their respective shorting straps.

¢. Rotate the SENSITIVITY control full ccw.
d. Set FUNCTION switch to Lis AUTO pogition,

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

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

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

h. When null (bridge balance} is achleved below
0100 on the CRL counter, set RANGE switch to next
position cew and rotate CRL control for null indica-
tion. (This is possible for all measurements above
100 1 H.} Inductance value is indicated onthe 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 indieca-
tion, (The CRL control can be adjusted slightly for
best null. )

k., When a null indication is impossible in the Ls
LOW @ position, set FUNCTION switch to Lp HIGH Q.
Adjust DQ control for minimum meter indication.
The @ of the unknown indicator is read from the @
scale 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 La AUTQ position,

k. 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,) I 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 mull 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). I 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 ccw until a crossover of the
indicator lights is obtained.

g. Set SENSITIVITY full cw and adjust for nullwith
the CRL control.

h. Read final inductor value onthe CRL counter and
units 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 11041A). The proce-
dure is as follows:

a. Make the inductance measurement as outlined
in Paragraph 3-36, and leave the insirument 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.

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

d. Connect the Voltmeter divider probe to the UN-
KENOWN 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 Q 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. BSince the 4260A internal oscillator frequency is
fixed at 1 kHz, an external generator must be con-
nected ior 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. I the presenceof a non-linear unknown causes
appreciable distortion in the 4260A detector, the hest
null indication may not give the correct value for the

02337-1




ol 42604

ed unknown. Also, if electromagnetic or static
on from the ac line or other source affects the
nown, & satisfactory null indication will be difficult.
thess cases, a tuned null detector or selective amp-
Her with 90 dB gain and input impedance above 10K
fhms is recommended.

Note

The electronic auio null circuit and direction
indicator lights do not operate for measure-
mente with an external oscillator.
3-48. OPERATION WITH EXTERNAL GENERATOR.
CAUTION

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

3-47., For impedance measurements at frequencies
other than 1 kHz (between 20 Hz and 20 kHz), con-
nect the external 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 terminals onthe instru-
ment rear panel are shorted bytheir shorting straps.

b. Set extermal oscillator output veltage to mini-
mum 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
‘yecommended. However, an oscilloscope with 100
wicrovolt/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

Secition IIT
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Note

Bridge null can be obtained using a tuned
null deteetor with less than 90 dB gain con-
nected to the DETECTOR terminals, (The
DETECTOR terminals are connected to the
output of the internal pre-amplifier.) For
most accurate and sensitive measurements,
the method shown in Figure 3-3is
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
@ or Lp HIGH Q for inductance measurements.

f. Connect the unknown component tothe UNKNOWN
terminals.

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

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

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

For LOW D (D of series C): D; = .I_).I'_(E)_ where Df is
t~ TkHz

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

rear-panel detector ground terminal. For HIGH D (D of parallel C): Dy = Dp { 1 l;Hz) )
HP200OCD | OUT _ HP 42604
OSCILLATOR EXT OSC REAR PANEL
Y
HP302A

iy TUNED NULL

DETECTOR

% DO NOT GROURD CABINET

Figure 3-3, Operation with External Generator
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. . _ {

For LOW Q (Q of series L) Q= Q 7T
where Q; is the Q value at applied frequency f (kHz)
and Q; is the Q reading on the Q scale.

1 kHz

For HIGH @ (Q of parallel L): Q; = Q, 7

3-48, INFLUENCE OF RESIDUAL AND LEAD
IMPEDANCES.

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

3-50. D AND @ 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. D or @
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 groupof D orQ values (shaded
area of Figure 3-4) which can be measured by adding
an external DQ resistor. This DQ resistor addition
is autlined 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 Q 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
faollows:

Q10 100

00 100

200 50t

500 20

(X} L.OF

o alof
Fslp OMLY

0o oo}

000 ool

Q Do P S PR P el
20 50 200 500 2 5 20 50

1OHz 1Q0Hz IkHz [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 chms.

2) use a metal iilm 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 andoscillator 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 or @ or the unknown is given as follows:
for LOW D (D of Cs), D;=(1.256R+ D) f where D¢ is
the D value at applied tfrequency f (kHz); Dy is the D
reading on the D scale; and R is the external resistor
value in K ohms. For HIGH D (D of Cp),

1
(1.256 R + -ﬁ]';-)f

Dy

For LOW @ (Q of Ls}, Q = (1.256 R + Qr) {; where

Qt is the Q value at applied irequency { (kHz}; Qr is
the @ reading on the Q scale; and R is the external
resistor value in K ohms, For HIGH Q (Q of Lp),

1

Q - i
{ (1. 256R + Qr

)

3-54. C MEASUREMENTS WITH DC BIAS.

3-55, GENERAL. A dcbias voltage (6 vde maximum)
can be applied to capacitors such as electrolytic types
during the C measurement. Figure3-5 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, electrolytic capacitor (aluminum or tantalum) des-
ignated Cy) 6 Vdew, more than 100 u F at 1 kHz
or more g\an (100 kHz/f) & F.

de voltmeter, VTVM not required.
4. electrolytic capacitor {aluminum or tantalum) des-
ignated (CL) 6 Vdew, more than (20D} ) uF for

less than 1% error measurements. Dy is the D
value of the unknown,
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th the FUNCTION switch set to Cp HIGH D, the ca-
eitance of Cp, required depends upon the unknown D
pnd degiredaccuracy. The error introduced by Cy, is:

C

- _t o2
measured C = C, (1- CL Dx ) and
Ct .
meagured D = Dx {1+ C—L D, Y,

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

‘§-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
" spneasurements withthe internal T kHz generator. Ad-
%]ust RANGE switch and CRL control for bridge bal-
ance (meter null}. Read the measured C value on the
CRL counter,

n?p-nw.‘\_.-.',u‘.\-_? o

:.' 3.57. L MEASUREMENTSE WITH DC BEIAS.

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

Section I
Paragraphs 356 to 3-59

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

1. 6 Vdc battery or dry cell.

2. electrolytic capacitor {designated C,), aluminum
or tantalum, 6 Vdew, more than 10(3r pF at 1 kHz
or more than (100 kHz/f) uF.

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

4. electrolytic capacitor {designated Cr}, aluminum
or tantalum, § vdew, more than (20/Qx } oF for
less than 1% error measurements. Q, is the Q
of the unknown L.

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

cC

t
ot
Cp, Qg

measured L = L (1

C
measured Q = Q_(1- ——t—,-), where L or Q is
X CLQX X X

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,

DETECTOR

cr

AN N Rd oM
e

NMOTE: (REAR PAMEL]

J6 BIAS BATTERY
J7 BIAS CAPACITOR Cels
JA DG RESISTOR Csip

DETECTOR

NOTE {REAR PANEL)
J6 BIAS BATTERY
J7 BIAS CAPACITOR CplLs
J8 D@ RESISTOR Calp

Figure 3-5. Dc Biased Capacitance
Measurement

02337-2
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Figure 3-6. Dc 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 THANG YDC OR A DC BIAS
CURRENT GREATER THAN 10 MA,

c. 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 1 kH1Z.

3-81, To make AC resistance measurement at 1 kHz
refer to Figure 3-1, and perform the following steps:

3-10

Model 42604

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

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

¢, Set D@ knobs full counter clockwise,

d. Set FUNCTION switch to Lp HIGH @,

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 millihenry ig
10 ohms,

02237-2
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SECTION IV
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
¢ircuits 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
AZ00 Power Supply and 1 kHz

Oscillator 04260-7022
A300 Reference Voltage 04260-7023
A400 Detector 04260-T024
AB00 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 balance
is achieved by selecting the proper range and adjust-
ing only the CRL centrol. 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-
- plifier 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
eleetronically 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, 8 , with respect to
the driving signal. The phase multiplier translates
this relationship to 28, since 26 is the most effec-

02337-1

tive angle for maximum sensitivity in the circuit,
This 26 information is applied to the reference volt-
age generator and a 1 kHz square wave results which
is displaced in phase by 28 from the driving voltage.
The generated 26 reference signal is then applied to
the phase detector for comparison with the bridge
error volitage,

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 variableto adjust for bridge balance. In actual use,
the Model 4280A 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. BASBIC 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 4-1F 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 Lis AUTO, the basic bridge circuit
is shown in Figure 4-1G.

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

4-16. Assembly AI0C consists of RANGE switch 5101,
FUNCTION switch 8102, 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 S101 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.

4-1
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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 Rz 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
X = I TCxRx=2+1CLRc

f = frequency

D

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 dec voltage used in R meas-
urements, The relationships for this equivalent bridge
circuit are given in B.

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

Cx = Ct Rb, Ra
Dx = 2rfCxRx = 2r{ CLRc
= frequency

L)
i

In this mode, Ct is in series with Rc {DQ control} and
loss resistance Rx is in series with unknown capaci-
tor Cx.

b This circuit is similar to the circuit of B exceptthat
Ite is replaced by Rd. Rdrepresents avoltage-adjust-
Parallel Capacitance able resistor which electraonically adjusts this bridge
Cp AUTO ' arm resistance and eliminates the need for simultan-
Cx = CtRb/R eous bridge adjustment with more than one control.
*= fRa 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 Unknown inductance Lx has aseries resistor Rx which
X = a represents the resistance of the coil windings and loss
Qx = 2-{Lx, Rx = 2rfCtRe of inductor.
f =irequency
F % . Parallel Inductance Lp
(HIGH Q: 8~1000at 1kHz) This circuit is similar tothe series inductance equiv-
Lx = CtRaRb alent circuit, except that loss resistance Rx is in
parallel with Lx and Ct is in series with Re (DQ
Qx = Rx 1 control}.
Ro 2«fLx = 2-ICitRc
Y I = frequency
G * L This circuit is gimilar to E except that Re isreplaced
Fa Ra by Rd. Rd represents a voltage-adjustable resistor
Series Inductance Ls AUTO whichelectranically adjusts this bridge arm resistance
and eliminates the need for simultanecus bridge ad-
Lx = CtRaRb justments with more than one control. Thus, with the
3 i Model 42604, the inductance measurement can be
» made quickly with only the CRL control.
Figure 4-1. Basic Bridge Circuits
4-2 02337-2
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ﬁwﬂ. FUNCTION switch 8102 routes signals to and
#rom various functional circuits in the instrument.
¥hen set to R position, 40 Vde is routed through 5102
and RANGE switch S101 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 technlgue 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
AUTOQ 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 alse 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 cireuit
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 81 to T1 primary.
Rear-panel 115/230 switch 82 connects T1 primaries
in parallel for 115 Vac operation or -in series for 230
Vac operation.

4-22. +13 VDC SUPPLY. The regulated +13 Vdc sup-
ply consists of full-wave rectifier CR201, CR202whose
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
then controls regulator Q201 to oppose the ouipul volt-
age change. Resistor R204 across Q201 cellecior-
emitter provides protection for Q201 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
further filtered by C205, Breakdowndiode CR205 pro-
vides a 12.7 volt reference at Q204 base. When the
output voltage starts to change, this change is sensed
by regulator Q204 which changes its dynamie 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 VDC 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 8102, and RANGE switch
8101 tothe decimal point anddirection indicator neons.

023371
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4-26. 1 kHz OSCILLATOR.

4-27. Transistors @205, @206, and associated compo-
nents form a 1 kHz oscillator 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 ogcillator 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, R209, and
R210. Variable resistor R210 permits frequency ad-
justment. R213 is the output level control, Plus 13
Vdc is supplied from pinD via OSCILLATOR INT-EXT
switch 83 to pin U, Thus, the oscillator eircuit is
energized only when 83 is set to INT. Capacitors
C208 and C214 filter 1 kHz from the +13 Vde line.

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

4-25. 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 ontput 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 28 re-
lationship is used because it provides maximum nuli
resolution and stability for the loop circuit.

4-31. REFERENCE PHASE CIRCUITS.

4-32. The reference phase circuits reconstruct the
bridge driving signal from T2 and compose a 1 kHz
square wave which is in phase with this driving source.
This reference square wave is applied to the phase
comparatoy. The reference phase circuits include
high-impedance amplifier No. 1 {Q305, Q30€), 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 QG306 base. Q306 and
Q305 amplify the signal current and apply it to dif-
ferential amplifier transistor Q304. Capacitor C305
is selected to provide positive feedback to @306. This
compensates input capacitance of the amplifier and
stray capacitance of CRL resistor R3. The other in-
put to the differential amplifier is from @301 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 irom 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 receivean 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
ig ac coupled through C301 to Q301 base. Q301 and
Q302 amplify the signal and supply it 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 Q309
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 angled .

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 @ 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 circult receives the
negative pulse from the phase comparator and gener-
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 sguare wave
from the "A'" shaped input pulse, The square wave
output duration is equal to the input pulse duration.
Q313 is normally oif. When the input pulse starts,
Q313 saturates and remains on until the input pulse
returns te its base line valwe. 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 2¢ 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 leit 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
contral,

4-47. ERROR SIGNAL AMPLIFIER,

4-48, This 80dB amplifier includes transistors Q401
through Q405 and associated components, Input at pin
1 ig a 1 kHz gine wave (if internal oscillator is used;
otherwige 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 §0° lead-
ing) drives that part of the phase detector which con-
trols the direction indicator light circuit. Thus, when
an unknown L or C is connected across the UNKNOWN
terminals, the bridge cirenit is unbalanced and an
error signal results. This causes a meter reading, a
direction light to be on, and also controlled value for
the varilable resistance.

4-49, The error signal is applied at pin 1 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 € and 7 shorted), nega-
tive feedback occurs from Q404 emitter to Q403 base
through a twin T filter. The T filter provides mini-
mum negative feedhack 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 establizshes
the de operating point for-this transigtor. 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 CR409 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 08
MV are applied to phase detector diodes CR412 and
CR413.

4-52. The quiescent state of the OS MV is Q406 off,

Q407 on. RC combination C416, C417, R425 defer-
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 tong 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 sharpenad.
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=53. PHASE DETECTOR.

=54, The phase detector circuit receives square

‘waves from the O8 MV and sine wave from the error

ignal amplifier. Avarying dc output results at R435,

"R438 junction which is proportional to bridge unbal-
i.ance. The phase detector is actually two phase de-
> Becting circuits: one for the variable resistance cir-
* eult, and a second for the CRL direction light control

circuit.

4-55. The error signal sine wave from Q@404 emitter
ls applied through C411 to CR412, CR413 junction.
The complementary square waves from the 0§ 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.
When Q406 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
function and R430, R431 junction is the synchronized
rectified output of the error 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 de output to the light control

-differential amplifier is more positive. With the CRL

counter too hizh, output is less positive.

4-57. DIFFERENTIAL AMPLIFIER AND
MILLER INTEGRATOR.

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 C420 amplifies 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 heartof the variable resistance circuit, with their

bias state controlling their resistance. In Cpor Ls
AUTO position, this controlled resistance becomesthe

- R value which replaces the DQ control in one arm of

the bridge (see Block Diagram, Figure 8-2 ).
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4-81. Phase splitter Q411 conduction controls CR418,
CR420 bias through emitter followers @412, Q413, and
Q414. When Q411 base voltage decreases, current
through 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 flow 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, @411 turns on and Q411
collector to emitter 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 directicn lamp. Figure 4-2 is a simpli-
fied diagram of the light control circuit. The error
de level at Q416 base is added with the reference level
at Q417 base by the differential amplifier to give a
resulting de level at driver Q418 bage. 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
contral toe high, Q416 is off, Q418 is on, and left
CRL light V601 is energized through R457, Q418, and
R455,

+1IoV

R456 R457
240K 180K
Q418 —~
[ -
»
L
V602 VB0l
R455 R458 g
2200 820K <
7
Figure 4-2. CRL Light Control
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4-64. CHASSIS ASSEMBLY A500.

4-65, Chassis assembly AS00 congists of the main
mounting plate {top deck and rear panel) 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 assembly A400;
and 52, 115/230 volt ac power slide switch.

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

(Schematic Diagram, Figure 8-3 )

4-87, 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 42604, 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,

¢. 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 periorming
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
be used if their specifications equal or exceed the listed
characteristics.

5-5. INSTRUMENT COVER REMOVAL.

5-6. To remove top or hottom cover, remove two
screws at rear of cover, slide cover toward rear of
instrument, and lift cover off. Slide covers are re-
meved by taking out four serews in each cover and
lifting cover off.

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

5-7. ASSEMBLY IDENTIFICATION,

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

5-9. PERFORMANCE CHECK.

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

a. as partof anincoming inspection check of 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.

02337-2

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%, sil mica
C: 0,01 uF +0,2%, sl mica
C; 1000 pF £0, 2%, air

C: 100 pF z0,2%, 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%

YHP C3-1
YHP CS8-0,1
YHP C8-0,01
YHP CS-1000A
YHP CS-100A
0160-0488
0150-0029

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

These resistors can be used for resistance (R)
and dissipation factor (D) checks, One per cent
resistors areused with capacltors 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 flm, 15K 1%, 1/2W

met {lm, 10K 1/2%, 1/4W
ww 7.5K 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 @, 1%, 1/8W
met flm, 100 @, 1/4%, 1/2W

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

carb ilm, 7.5 Q, 1%, 1/2W
ww, 1.1, 1/2%, 1/2W

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

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

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

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

0698-4203
0811-0046
0698-32317
0727-0124
0811-0285

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

0727-0965
0727-0991
0811-0254
0727-0706
0811-0284

HP 413A

HP 403B

HP 52451 with
HP 5261A
Plug-In
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Section V
Table 5-2

Table 5-2.

Performance Checks

Model 42604

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
REAR PANEL

Figure 5-1,

 DET
GRD

HP4260A
FRONT PA

UNKNCHWN

§TD
CAP

Capacitance and D Accuracy Check

b. For this check, locate the following components:

EL

Standard | Connect Resistor . . . C Readings in
Capacitor for 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 098.9 = 101.1nF [less than 0.002 | 098,4 - 101.6 nF
0.1 uF series 7.5 @ Cs 088,9 - 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 150 Cs 098.9 - 10L.1nF (0.088 - 0.099 | 097.5 - 100.7 nF
0.1 uF paraliel 30K £ Cp 098,39 - I10L.1nF [0.056 - 0.05 098.4 - 101.6 nF
0.1 uF parallel 15K & Cp 058,9 - 10l.1nF (0,112 - 0.1 098,4 - 101.6 nF
0,1 uF parallei 3K & Cp 098.9 - 101.1nF (0,575 - 0.49 098.4 - 101.6 nF
0.1 puF parallel 1,5 K Cp 098.9 - 101.1nF |1.2 - 0.95 058.4 - 101,6 nF
0.1 uF parallel 300 & Cp 098.9 - 101.1nF |10 - 4 -
0.1 uF paralle]l 33 @ Cp 088.9 - 101.1nF | more than 20 -
0.01 uF - Cs 09,85 - 10.11nF |less than 0.002 | 09.84 - 10.16 nF
1000 pF - Cs 0979 - 1021 pF |lessthan 0.002 | 0974 - 1026 pF
100 pF - Cs 0097 - 0103 pF*|less than 0,002 | 0097 - 0103 pF*
10 pF - Cs 000% - 0011 pF* - 0008 - 0011 pF*
1 pF - Cs 0000 - 0002 pF* - 0000 - 0002 pF*

*For calibration, subtract residual capacitance from measured value,

c. Set FUNCTION switch to Cp AUTO.
d. Connect 1 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
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Kodel 4260A Section ¥V
/ Table 5-2 -

Tahle 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. (Elight 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 eonnect resistors as indicated.

2, INDUCTANCE MEASUREMENT L Range: 1 pHto 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 0979 - 102t nH 0974 -~ 1026 oH
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 @ should be as follows:
: Lp = Ls (1+ 1/Q)
where Ls = L readings in Ls-Low 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.,

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

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

3, DC RESISTANCE MEASUREMENT.
Range: 10 milliohms to 10 megohms
Accuracy: +(1% + 1 digit) from 10 ohms to 1 megohm
£{2% + 1 digit) from 10 milliohms to 1¢ ohms and 1 megohm to 10 megohms

Residual Resistance: approximately 3 milliohms or less

a. Use an external voltmeter such as the HP 4134 DC Null Voltmeter for maximum rasolution of the
bridge balance point, Remove the shorting strap on the Voltmeter rear panel to isolate the Voltmeter
from power line ground. Connect the Volimeter low or ground input terminal to the 42604 rear-panel
DETECTOR ground terminal. Connect the other Voltmeter input terminal to the UNKNOWN LOW ter-

minal on the 4260A,

-

b. Set the FUNCTION switch to R.

¢, Set RANGE switch full cw.

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

f. Adjust CRL contrel 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.
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Section V¥ Maodel 42604
Tahle 5-2

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 & + 0.5%, 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 %, 1/4W, metal lilm 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 + e HP403B
VOLTME TER
HY *
REAR PANEL
HP4280A
FRONT PANEL
P UNKNOWN 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
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5; Instrument Serial No. - Date

5
E\:.ffifi_iev.flett-Pa.o::kau-d Model 4260A Tests Performed oy

PERFORMANCE CHECK TEST CARD

Description Check

1. Capacitance Measurement Accuracy +(1%+ 1 digity [ |

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

2. Inductance Measurement Accuracy + (1% + L digit) [ ]}

3. Dc Resistance Measurement Accuracy 10 ohms to 1 megohm
£(1% + 1 digit)

Accuracy 10 milliohms to 10 megohms

+ (2% + 1 digit) [:

.4, Internal Oscillator Frequency 980 Hz [:] 1020 Hz

Voltage 80 mV rms [ 1120 mV rms
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- gomponent,

5-11. TROUBLESHOOTING.

- $=12. Thebest approach to isolating troubleis tofirst
. ensure that the trouble is not a result of conditions
- external tothe 4260A; then obtainall possible inform-

ation from ihe controls and Indicators and logically
apply this information to locate the defective unit or
Figure 3-1 (Controls and Indicators,

« {ront panel, Controls and Connectors, rear panel), and
- eomponent location figures and schemafic diagrams

can be used to understand operation and locate parts.

" Table 5-3 lists test equipment required for trouble-
;. shooting.
" trouble symptoms and checks for their cause.

Tanle 3-4 (Troubleshooting) lists possible
Table
5-5 shows decimal point and units indication logie.
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 5-3% 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 peakelipped not more than 100 microsec
Adjust frequency withR210 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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Section V
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 1780A Horizon-

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

Standard Components

See Table 5-1, Performance Check Test Equipment

Table 5-4. Trouble Symptoms and Possible Causes
Symptom Normal Operation Possible Cause Check
No lamps light Cne of the decimal point indi- Fusge blown Fuse
cator lamps should light when Defective lamps Lamps
the 4260A is turned on. +110V supply Power supply - CR207
Switeh contacts $101, S102

No meter deflection
for R measurements

Meter should deflect either
right or leit when $102 set

Defective meter circuit
40V dc supply

Meter, CR1, CR2
Power supply - CR206

bridge null obtained
for R measurements

obtained when S102 is set
te R position

to R position. Switch contacts 3101, 8102
) Bridge circuit R3, R110
No meter deflection | Meter should deflect right 1 kHz oscillator Oscillator - Q205 to
for C & L measure- | when S102 get to Cs, Cp, Q207
ments Cp AUTO, Ls AUTO, Ls or Lp Error signal amplifier Amplifier - Q401 to
position, Q405
Switch contacts €101, 8102, S3
Bridge circuoit Cl, R3to RS
Noisy null or no Bridge null should he Switch contacts 5101, 3102

Bridge circuit

R3, R101 to R110
C101 to C105

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

Bridge nuill should be ob-
tained when 5102 set to Cs,
Cp, Ls or Lp position.

Switch contacts
Bridge circuit

Error signal amplifier

8101, S102, S3
C1,R3 to R5, R101 to
R109, R111, C101 to
C105

Amplifier - Q401 to

fications (not AUTQ
measurements)

specifications,

oscillation Q405
High impedance ampli~ Amplifier - Q301,Q302,
fier oscillation Q305, Q306
Noisy null or no Bridge null should be ob- Switeh contacts 8102
bridge null obtained | tained when £102 set to Cp Auto null eircuits Check voltages and
for C AUTO and L AUTO or Ls AUTO position, waveforms to determine
AUTO measurements faulty circuit
Abnormal operation | Direction indicator light should| Switch contacts 8103, 53
on direction indica- | shift from left to right or from | Neon lamp driver Q418
tor. Auto null oh- right to left in the vicinity of Differential amplifier Q416, Q417
tained properly. bridge null. Phase detector CR414, CR415
Error signal amplifier Q405
Display out of speci-| CRL and DQ readings within Switch contacts 8101, 8102

Bridge circuit

Low impedance of high
impedance amplifier

R3 to R6, R101toR111,
Clto C4,C101toC105
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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Model 4260A

Section V -
Figure 5-3

LRI s oV

SEALED DRECISION COMPONENT

DG NOT OPEM

FACTRRY ABSUST ONLY

Ha

YOLOBAWA - HEWLEE] « PACKARD
C4280-7028

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

Paragraphs 5~-28 to 5-30

Model 42804

Table 5-5. Decimal Point and Units Indication Logic
Function |Cs LOW 3 [Cp HIGHD {Cp AUTO R Ls AUTO|Le LOWQ|LpHIGHQ
8102 (cew) {cw)
Range : _m_ m m—
S Decimal Lights Units Decimal Lights  |Units Decimal Lights Unitg
1 (cew) OFF OFF ON uF ON OFF OFF Q OFF OFF ON uH
2 OFF ON OFF uF CFF ON QFF 2 ON OFF OFF mH
3 ON OFF OFF wF orr OFF ON o OFF ON OFF mH
4 OFF OFF ON nF ON OFF OFF | kR OFF OFF ON mH
5 OFF ON QFF nF OFF ON OFF k2 ON OFF OFF H
6 ON OFF OFF nF OFF OFF ON k2 OFF ON OFF H
7 (cw) QFF OFF ON p¥ ON OFF OFF M CFF OFF ON H

5-28, DQ DIAL MECHANICAL ZERO,

a, With instrument power off andtop cover removed,
rotate D@ control full cew.

b, Loosen two allen drive setscrews on RS pulley.

¢. Rotate DQ control ccw until the black line on the
right off=scale end of DQ dial aligns with red index
line oh front panel window. Dual wire-wound resis-
tor R5A, B should also be full ccw,

d. Tighten two setscrews.
adjustment,

This completes the

5-20, 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 thebridge circuit. These
include fixed 0,2 uF capacitor Cl, compensaling
capacitor C305, CRL resistor R3, trimmers C103,
C1c4, C3, and accuracy of resisters in the RANGE
switch, The test equipment setup 1s shown in Figure
5-5. These checks and adjustments should be per-
formed inthe order listed when a comprehensive over-
all ingtrument checkout is degired. Test equipment
for these checks is listed in Table 5-6.

24K
+=5%
1AW JR(r)
HP200CD 8.10 J4(3) ]
OSCILLATOR ot
JR(7)
LOW
HP4260A
» *
8 IN
HP5245L * y |75A|-}T750A
COUNTER I § AN OSCILLOSCOPE
TRIG IN

3 USE SHIELDED CABLE AND COMNECT J4(5) TO CABLE SHIELP

HPEZODCD 0S8G:
HPITSA SCORE:

IKHZ, IV P-P

CHAN A: POLARITY +UP
CHAN B: POQLARITY -—UP
TRIGGER: EXT
FUNCTION! CHOPRED

SENS ©.2V/CM
SENE 0.2V/CM

Figure 5-4. Error Signal Amplifier Phase and Gain Test Setup
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Model 4260A Section V
Paragraphs 5-31 to 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
Qutput Level: 2 volts rms

Oscilloscope Vertical Sensitivity: 100 uv/cm 140 A with 14004
Diff. Ampl. plug in

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

Silvered Mica C 0,01 microfarad, +0.2% YHP C8-0, 01

Silvered Mica C

1000 picofarads, 1%

YHP CS5-10004

Standard L 1 millihenry, 20, 1% General Radic 1482 -E
Resistance Range: 10 ohins to 10K chms HP 4260A
Bridge Accuraey: 1™
Resistors fxd, comp, 16 ohms, £5%, 1/2 W 0686-1605
fxd, comp, 16K ohms, 5%, 1/4 W 0683-1635
fxd, comp, 33 ohms, +5%, 1/4 W 06683-3305
fxd, comp, 160K ohms, 5%, 1/4 W 0683-1645
fxd, comp, 330 chms, 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, 20.5%;
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 i 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 UNEKNOWN
terminals. The guard terminal of the standard capac-
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 amplifier stray input capacity and the capac-
ity of the CRL contrel. The procedure for selecting
the correct value for C305 is as follows:

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

b. Connect a standard capacitor such as the YHP
Model ©8-0,1 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 switeh for XXX. X nF display.
02337-2

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

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

g. Disconnect the parallel 16K ochms resistor from
the UNKNOWN terminals. Connect a 33 chms 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 resistanceis
correct,

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

b. Connect the 0.01 pF 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
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d. Set RANGE switch for XXX, X nF display.
e. Set INT-EXT switch on rear panel to EXT.
f. Set Ogcillator frequency to 1 kHz.

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

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 cscillater freguency to 20 kHz.

i. 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.

¢. Bet 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 frequency to 1 kHz.

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

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

h. Change oscillator frequency to 20 kHz,

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

values of steps [ and 1 should be made minimum by
adjusting €103,

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
5-5,

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

§5-10

Model 4260A

c. 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 megohmresmtor and connect
2 3300 ohm = 5% 1/4 watt resistor in parallel with the
1000 pF capacitor,

h., Change oscillator frequency to 20 kHz.

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

j. Adjust C104 glightly 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 c¢apaci-
tance, The procedure is as follows:

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

b. Connect the 0,01 uF 1 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 swlich 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 20, 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 dec resistance between the ungrounded
Cp LsDQ RESISTOR terminal and the white-black lead
end of C1.

j. Adjust D@ 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 42604,

1. Without moving DQ control, balance the bridge
by adjusting CRL control and C3. Adjustment is cor-
rect when bridge null is obtained.

02337-2
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75-37, FIRST RANGE CHECK (FULL CCW). The fol-
v lowlng procedure checks 1 ohin resistor R101 inside
the RANGE switch.

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

~ b, Connect a standard 1 mH inductor such as a
- General Radlo 1482E. The inductor high terminal iz
‘ gonnected tothe unmarked UNKNOWN terminal and the
¢ indactor 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 X230, 1 H .

© @, Set gscillator INT-EXT switch to EXT and set
> pgeillator frequency to 1 kHz,

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

g. Ingtall & 330 ohm 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 uH, ¥ not within 0005, measure the
iresiatance between UNKNOWN LOW termmal and ter-
Eminal 40 (see Page 8-4) ag follows:
. 1) Remove instrument top, bottom, and right side
Z;;.- covers, Remove two screws in printed circuit
; hold-down cover and lift off.

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,

3) Measure thedc resistance hetween 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 §101 and 5102,

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 Figure 5-5,

b. Comnect a standard 1 mH inductor such as aGen-
eral Radio 1482E. The inductor high terminal iscon-
nected to the unmarked UNKNOWN terminal and the
inductor low and guard terminals should be connected
{0 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 sawitch to EXT and ad-
just oscillator frequency to 1 kHz,

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

g. Disconnect the standard inductor irom the UN-
KNOWN unmarked terminal and connect a330 ohm 5%
1/4 watt resistor in series,

HP4260A !

DET } HP 4260A

FRONT
PANEL

<% %

HP
140 A /14004

OSCILLOSCOPE
*

# D0 NOT GROUND CABINET

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

- REAR
GRD | PANEL

OSC| 20kH?

HP200CD
OSCILLATOR

»*

Figure 5-5. Test Setup for Adjustments

028871
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h., Set oscillator frequency to 20 kHz,

1. 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. I not within half a digit
on the CRL counter, the measured de 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 OSCILLATQR
ASSEMBLY A200.
5-42, POWER SUPPLY,

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

b, Connect dec 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 CSCILLATOR.

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 he between 4.5 and 6.7 volig
peak-to-peak, Waveform is shown in Figure 8-4,

c. Connect electronic counter toJ2 Pin T. Counted
trequency should be between 995 and 1005 Hz.

5-44. REFERENCE VOLTAGE ASSEMBLY A300,

5-45, Operation checks of this agsembly 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. Comnnect a 100 oF (0,1 uF) 5% capacitor (HP
0170-0001) and a 27K ohm + 5% resistor (0689-2735)
in parallel 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).

5-12
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f. Apply power to 4260A and adjust CRL and DQ
contrels 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 seale.

g. With the bridge balanced, the waveforms of Fig-
ure B-5 for tegt points 5 through 16 should now result,
Turn power off and remove reference voltage assem-
bly A300 from J3 and ingtall a 15-pin extender board
in J3, Observe 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 cutlined in Paragraph
5-45, steps a through f.

5-48. PHASE DETECTOR CIRCUIT. Waveforms
shown in Figure B-6 for test points 17 and 18 indicate
normal operation. The difference betweendc voltages
at test points 19 and 20, or 1% and 21 is less than 10
millivolts, Thege 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
8-6, The changes at these test points when the CRL
control is increased or decreased 0. 2% from bridge
balance point are shown as 22a,b and 23a,b. These
waveforms indicate that error signal amplifier gain
is normal and phase relationship is correct.

5-50. VARIABLE RESISTANCE CIRCUIT. Connect
resistance network as shown in Figure 5-6. Dcvolt-
age at test point 24 should be between +5. 3 and +6.1
volte. 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% or -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 hbridge
balance point.

TO J2(T)

S OKN 5% e W
Ny
TO J4(I0)

o

5100 5% /2w

TO J4(5)

Figure 5-8. Resistance Network for Checks

02337-1




Model 42604

Section V
Figure 5-7

SR e B
30 e
W N g

REA RSB
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Figure 5-7. Top and Bottom Internal Component Location
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. Sectlon VI
Pg.ra.graphs 6-1to 6-6
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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 6-2
lists parts in alpha-numerical order of their HP stock
number and provides the following information on
each part,;

a. Deseription of the part (see list of abbreviations
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 eolumn).

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 gtock numbers.
6-8, To obtain a part that is not listed, include:
a, Instrument model number.
b. Instrument sertal number.

¢. Description of the part,

d. Function and location of the part.

REFERENCE DESIGNATORS
A = zREsmbly E ‘= misez electronic part P = plug ¥ = waRouum, tube, neon
B = metor F = luse Q = tranaistor hulb, photacall, ete,
BT = battary FL = filter R = resistor VR = voltage reguiator
¢ = capaciior J = jack RT = thermistor w = oable
CP = couplar ¥ = ralay 8 = awitch X = Bockst
CR = diode L = inductor T = transformer Y = orgstal
DL = delpy line M = meter TB = terminal board
D§ = device aignaling {lamp) MP = machanical part TP = taat point
ABBREVIATIONS

A = ampereg H = henries NPN = npegative-poaitive- RMH = root-mean square
A.F.C. = putomatic frequency conmirol HEX = hexagonal nagative RWV = reveras working
AMPL = amplifier HG = IMEercury NRFR = recommanded for voltage
B.F.O, = heat frequency osciliator HR = hour{s) oR ﬂ:tlﬂ rﬂplﬂfﬂmﬂf 5-8 = alow-blow
BE CU = beryllilum copper IF = Intermediate freq "o ;szit:ly SCR = acraw
BH = binder head MPG = iropregnated replace: SE = selenium
BP = bandpass INCD = incandeacent 8ECT = wmaction(s)
BRS = brass INCL = include{s) 0BD = prder by deseription SEMICON = semiconductor
BWE = beekward wave caclllator biotc] = insulation{ed) OH = oval head = milicen

INT « internal 5.4 = oxide 8IL = gllver
CCW = gountar-clockwise 8L = glide
CER = caramic K = ko= 1000 PG = Apring
CMC = cablnet mount only LH = left hand P = peak SPL = ‘mpecial
COEF = cosfficlent LIN = linear taper PG = printed circult ;a2 ST = otainlean stesl
COM = common LK WASH = lock washer BF = =10 SR = mplit ring
COMP = compoaition LOG = logarithmic teper farads STL = steg]
COMPL = complete LPF = low pass fliter PE BRZ = phosphor bronze TA + tantalum
CONN = connactor M - milll= fo-1 PEL = Phillipa . ™D = Hme delay
CP = cadmijum plate MEG s teg = 106 IV = peak inverse voltage 6L = tpggle
CRT = cathode-ray tube PNP = positlve-negative- P
cw = clogkwise MET FLM = metal film sitive THD = thread

MET OX = metallic oxide P/0 . onier TL = titanium
DEFC = deposited carbon MFR = mamfacturar POLY - mly-l;yrene TOL = tolerance
DR = drive MINAT = mintatere DORC - ;rmm TRIM = {rimmer
ELECT = electrolytic o o momemary POS = position(s) W = traveling wave tube
ENCAP = ancapsuiated MY - n larr'l" POT = potentiomater U = micro= [0-8
EXT = external my PP = peak-to-peak =
¥ = farads N = nano (10-%) BT = polot hi = varlable
FH = {lat head N/C = normally clossd PWY = peak working voltage VDUW = de working volts
FILHE = fillister head NE & Teoh w/ = with
FXD = fixed NI FPL = nickel plate RECT = rectifier w = watts

N/O = pormally open RF = rado frequency wIV = working inverse
aE = germpnfum NPO = negative positive zeTo RH = round head or voltage
GL = glass {zaro temperature right hand wwW = wirewound
GRD = ground(ed) coalficient) RMO = rack mount only w/0 = without

01194-12
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Figure 6-1
JTEM NO, DESCRIPTION HP STOCK 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 b
5 Top Cover 5060-0718 1
6 Bottom Cover 5000-0717 1
ki Hinge 5040-0700 2
8 Tilt Stand 1490-0032 1
9 Foot Assembly 5060-0728 2
Figure 6-1. Modular Cabinet Parts
6-2
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Model 4260A Section VI
Table 6-1
Table 6-1, Reference Designation Index
&%ﬁ?j«c& & Stock No, Description # Note
AL00 ou260-T021 ASSYIRANGE AND FUNCTION SWITCH
€101 Q16C=1548 CIFXD My .22 UF 10% 100VDCW
FACTORY SELECTED PARTITYRICAL YALUE GIVEN
c102 0160-1161 CIFXD PAPER 2000 PF 10% 600VDCw
FACTORY SELECTED PARTITYRICAL VALUE GIVEN
C103 0121-C03% CIVAR CER 8-50PF 350V0DLW
FACTORY SELECTED PART3TYPICAL VALUE GIVEN
CLO4 Q121=0039 CI'WAR CER B8-3CPF 350VOCW
c108 Q160-10u5 CIFXD CER 4 FF/0.25 PF B0OCVDCW
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
R1O1 DuU260-8604 RIFX0 ww (0,986 OHM 0,3%
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
R1O2 OW2E5-8604 RIFXD ww 1O OHM Q.1%
K103 055981381 RIFXD MET FLM 200 OHM Oi%? }/2w
R104 0698-13580 RiFXD MET FLM 1K OHM O, 1/2%
R10S 0&98=1288 RIFXD MET FLM 10K OMM O,1% 1/2W
R106 QesE~1376 RIFXD MET FLM 97K OHM Q.1% 174w
R1Q7 0698=1375% RIFXD MET FLM 3K OHM 1% 1/4W
R108 0698=1377 REIFXD MET FLM 970K OHM O,1% 1/4W
RLO9 Qeg8=1374 RIFXD MET FLM 30K QMM L% LI4W
R110 0698-1400 RIFXO MET FLM 500 OHM O,1% 1/2W
Ril} 0E98~41 4D RIFXD MET FLM 15,8 OHM 1% 1/4W
5101 ouz60=7021 SWITCHIROTARY FOR RANGE+FUNCTION
5102 . PART OF 510G}
A200 Qu260«8702 ASSYIPOWER SUPPLY AND L1KHZ 0SC
Ca0l 0180=-0967 CIFXD ELECY 500 UF 25vDCw
c202 Q180=075¢ CIFXD ELECT 30 UF 15vDCW
c203 Q180-075¢ CtFX0O ELECT 20 UF 15VDCW
C204 0180=0965 CIFXD ELECT 200 UF 25vDCw
C205 Q180=0756 CIFXD ELECT 20 UR 15VDCW
c206 C1RO-0964 CIFXD ELECT 100 UF sOVDLw
£207 0180-0981 CIFXD ELECT 22 UF 160VDLW
c208 0180-1029 CIFXD TANT 1 UF 208 1S5VDCW
c209 0160=154i4 CIFAD MY 4700 PF 8% SOVDCW
c210 0160-1544 CIFXD MY 4700 PF 5% SQ0VDCW
c211 0180-1026 CIFxXD TANT 47 UF 20% &YDCW
c212 0180-1029 CIFXD TANY¥ 1 UF 20% 1SVDCW
c213 0180-07%& CIFXD ELECT 20 UF 15vDCW
Celh C180=075¢ CsFXD ELECT 20 UF 1SVDCW
CR201 1901 -0045 SEMICON DEVICEIDIODE SILICON
CR2O2 1505 ~0045 SEMICON REVICEIDIODE SILICOM
CR203 1902-0021 CICCE +EREAKDOWN 12.7V 5K 400 Mw
CRa20u 1901 -0045 SEMICON DEVICESDIODE SILICOM
CR205 1902=0031 DICDE +BREAKDOWN 12,7V 5% 400 Mw
CR2G6 19010026 DIQDEISILICON 200 PIV 0.5 AMP
CR207 1901=0028 CIQDEISILICON 40D PIV 0.5 AMP
Q201 1854~0003 TRANSISTORINPN SILICON
1205-0033 HEAT DISSIPATOR FOR Q201
# See list of abbrevictions in introduction to this section
02337-2 6-3
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Table 6-1
Table 6-1, Reference Designation Index (Cont'd)

&f&g’@?gn @ Stock No, Description # Note

@zo2 1B54=0071 TRANSISTORGSILICON NPN 2N3391

Q203 1854=-0071 TRANSISTORISILICON NPN 2N3391

@204 1854-00T1 TRANSISTORESILICON NPN 2N3391

Q205 18540071 TRANSISTCRESILICON NPN 2N3391

Q206 1854-00T1 TRANSISTORSILICON NPN 2N3351

Q207 1854=0071 TRANSISTORISILICON NPN 2N3391

R201 O68U=-2721 REIFXC COMP &700 OHM 10% 1/4W

R202 Oeeu=2721 REFXD COMP 2700 OHM 10% 1/4W

R203 C&BU-£82] RIFXD CQMF 6800 QWM 10% 1/4W

R204 06836815 RIFXD COMP &R0 OHM 5% 1/4W

R20% 0&B4-U72}1 RIFXD COMP 4700 OHM 1O% /4%

R206 Q6BU=-2231 RIFXD COMP 22K OWM 10% 1/U4W

R207 Qe90-1821 RIFXD COMP 1800 OHM LO% 1W

R208 Q757-0960 R:EXD MET FLM 33K OHM 2% 1/8k

R209 Q75 T=0959 RIFXD MET FLM 30K OMM 2% 1/8W

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

Re&l} Q757=-094] REFXD MET FLM Se1K QHM 2% 1/BW

R2}12 Q7570324 REFXD MET FLM 1.2K OHM 2% |/8W

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

R214 O68uU=-274]) REFXD COMP 270K OMM LO% J/74W

R21S Q757=-0930 RIFX0O MET FLM 1.9K QHM 2% 1/8W

Rel& Con4-603} RIFXD COMP £BK OHM 10% 1/4Ww

R217 0683=2025 RIFXO COMP 2000 OHM 5% 1/4w

R218 QER3=5435 RIFXD COMP 58K OHM 5% 1/4%

R219 Q&83-1235 REFXD COMP 12X QMM 5% 1/74W

R220 Q6838215 REFXD COMP B20O OHM Sk L/uW

A300 QuU260-8703 ASSYLREFEREMCE VYOLTAGE

C301% 0180~-0962 CIFXD TANT 1 UF 20% 35VDCW

C302 Q180-0772 CIFXD ELECT 50 UP )15vDCwW

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

C304 0160-1271 CIFXD MY 2401 UF 5% 50VDCW

C305 0140=1030 CIFXO CER 25 PF 1LO% SOOQVDCW

FACTORY SELECTED PART;TYPICAL VALUE GIVEN

L3306 0180=1026 CiFXD TANY 47 UF 20% &VOCW

cao7 0180-0978 CiFXD WANT 1 UF +75=156 S0VOCW

c308 Qi80-0773 CIFX0 ELECT 80 UF (svDCw

C309 0180=1029 CIFXD TANT 1 UF 209 15VDCW

C30 0160~-102% CHFxD TANT 1 UF 208 15vDCW

31l 018C=0945 CIFXD ELECT 50 UF aVDCW

c3l2 0180-102¢9 CIFXD TaANT 1 UF 20% LSVDCW

3l 0180=1029 CIFXD TANY 1 UF 20% 1SVDCW

5 3 Y. 0180=0945 CIFXD ELECT S0 UF &VDCW

C31% 0180=1029 CtFXD TANY 1 UF 208 13VDCW

C31e Qlag-1029 CIFXD TANT 1 UF 208 15vDCW

[ 3 4 0180-1029 CIFXD TANT 1 UF 20% 13VDCW

318 0160=1543 CIFXD MY 2200 PF SN SOVDCW

C3le 0180~0945 CIFXD ELECT 50 UF svOCW

CR301 1901=0040 DICDENISILICON 30 MA AT 1V 30 PIV

CR302 19G1=-0040 DICDEISILICON 30 MA AT LV 30 PIV

# Ses list of abbreviations in introducton to this section
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Table 6-1
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 1510=-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
Q308 1854=-0071 TRANSISTORISILICON NPN 2N339)
Q309 LAS4=0071 TRANSISTORISILICON NPN 2N3391
Q310 1854=0071 TRANSISTORISELICON 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 R4FXD 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 OMM 5% 1/4W
R30% 0883-2035 RIFXD COMP 20K OHM SX 1/4%
R310O Q570928 REFXD MET FLM 1.5K QHM 2% 1/8%
R311 0T57=0928 RIFXD MET FLM 1.5K ORM 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

Moadel 42604

Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
f}:}fg{t‘f& ® Stock No, Description # Note
R332 0683-1225 RIFXD COMP 1200 OHM 5% 1/4w
R333 06B4=4T21 RIFXD COMP 4700 OHM 10% 1/4W
R334 Q&B3I=2625 REFXD COMP 5600 OHM S¥ 1/4¥
R335 06838225 RIFXD COMP 6200 OMM 5% L/4W
R33& 0683-6825% REFAD COMP 6800 OHM SK L/4W
R337 O6BU=U72] RIFXD COMP 4700 OHM 10% 1/4W
R338 0683=3025 RYFXD COMP 3000 OHM 5% L/HW
R3Z% 0e83-3825 RIFXD COMP 3600 OHM 5% 1/tw
R340 0683=2U25% RIFXD COMP 2400 OHM 5% 1/4W
R341 0683=1335 RiFXD COMP 13K OHM 5% 1/4%
R342 0883~1235 RIFXD COMP 12K OMM 5% 1/4W
R343 0683-3015 RIFXD COMP 300 OHM 5% 1/4%
R344 0683-5635 REIFXD COMP 56K OHM $% 1/4W
R34S O8BU~4TZ] RIFXD COMP 4700 OHM 10% 1/4W
A4OG Qu260-~7024 ASSYIDETECTOR
cuol ¢180-0708 CIFXD ELECT 3 UF §BVDEW
cup2 0160=1271 CIFXD MY 8.1 UF 5% SOVDCW
C4od C160-1542 CIFXO MY §500 PF 10% S0VOCW
cuoy 0180~-1032 CIFXD TANT 10 UF 20% L15VOCW
cuos 0160-1271 CIFXD MY ©.G1 UF S% SOVOCW
cuos 0160=1545 CIFXD MY 0.022 UF 5% SOVOCH
cu4oT 0160=1271 CIFXD MY G0l UF 5% SOVDCW
C408 ¢180-1029 CIFXD TANY 1 UF 20% 15VDCW
cuo9 0180=078%6 CtFXD ELECT 20 UP 15vVDCW
c4i0 0180=075¢ CIFXD ELECT 20 UP jsvDiw
c411 0180=0756 CIFXD ELECT 20 UF 15vDCW
C413 0160=1271 CIFXD MY 001 UF 5% S0VOCYW
c413 C180-0756 CIFXD ELERT 20 UP 18VDCW
culu 0180-0756 CtFXD ELECT 20 UF 1SVDCW
cuLs 0180=0756 CIFXD ELECT 20 UF 1SVOCW
culs 0140=0204 CEFXD MICA 4TPF 5§ NPO S00VDCW
cu17 Q140=-0194 CIFXD MICA 110 PF SX 300 vhCW
c418 0160~1544 CIFXD MY 4700 PF %% SOVDCW
Cu419 01B0=0945 CIFXD ELECT S0 UF &VDCW
c420 0180-1032 CIFXD TANT 10 UF 20K LBVDCW
cuz} 0180-0966 CIFXDO TANT 220 UP 10N 10vOCW
cua2 0180-102% CIFXD TANTY 22 UF 20% 6VDCW
CRUOL 1902-0037 SEMICON DEVICE:DIODE
CRuf2 1901-0040 DIODESSILICON 30 MA AT 1v 30 PIV
CR40O3 1901=-0040 DIODE:SILICON 30 MA AT iv 30 PIV
CRUOH 1901-0040 DICDESSILICON 30 MA AT 1y 30 PV
CRUOS 1901 =0040 CIGDEISILICON 30 MA AT 1y 30 PIV
CRUDS 1910-0016 DIODEYGERMANIUM 1Q0MA AT 0,85V &OPIV
CRUOT 1910=0018 DICDE1GERMANIUM LOOMA AT 0,85V &OPIV
CR4OS 1910=0046 DIODE 1GERMANIUM LOOMA AT 0,85V 6QPIV
CRuO9 1910=-0016 DIODESGERMANIUM JOOMA AT 0.B5V &QPIV
CRULO 1910=0016 DICDESGERMANIUM 100MA AT 0.85V 6OPLV
CRU1} 1910-0018 DIODEtGERMANIUM 100MA AT 0,85V &OPIV
CR412 1910=0016 DIODE tGERMANIUM 100MA AT O.85v 8OPIV
# Swee list of abbreviations in introduction to this section
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Model 42604 Section VI
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
R
e&éﬁfgn @& Stock No. Description # Note
CR413 1910=-0016 DI1ODE tGERMANIUM LO00MA AT Q.85V &60PIV
CRY14 1910=0016 DIODE{GERMANIUM 100MA AT 0,85V 6QP1V
CR41S 1910-0Q16 DICDE tGERMANIUM 1OOMA AT 0,85V 6OPIV
CR4LG 1901-0Q40 DIODELtSILICON 30 MA AT 1v 30 PlY
CR417 1901=0040 DICODEISILICON 30 MA AT 1v 30 PIY
CRYLD 1801=0040 DICDE:SILICON 30 MA AT 1V 30 PlV
CRULD 1901=0040 DICDEtSILICON 30 MA AT 1y 30 PV
CR420 19010040 DIODEISILICON 30 MA AT 1V 30 PlV
CRu21 1502=0057 SEMICON DEVICE'DIODE SILICOMN
Lu40 L 9100=-0729 INDUCTORSEXC 100 UH 10N
auol 1B54=-0071 TRANSISTORISILICON NPN 2N3351
Q402 1853=-0010 TRANSISTORISILICON PNP
Qios 1R54=~0071 TRANSISTORISILICON NPN 2N3391
Quod 1854=0071 TRANSISTORISILICON NPN 2N3391
Qu0s 1854-6071 TRANSISTORSSILICON NPFN ZN3J391
Q406 1854=-00T1 TRANSISTORISILICON NFN 2N3391
QUo?r 18540071 TRANSISTORISILICON NPN 2N33%1
Quos 1854=0071 TRANSISTOR:SILICON NPN 2N3391
Q409 1854=0071 TRANSISTORISILICON NPN 2N3391
cu1d 1854=0071 TRANSISTORISILICON NPN 2N3391
[-LY B4 T 1E54=00T1 TRANSISTORISILICON NPN 2N3391
Q412 1854=-00T71 TRANSISTORSSILICON NPN 2N339l
Q413 1854=0071 TRANSISTORISILICON NPN 2N3391
Q414 18540071 TRANSISTORISILICON NPN 2N3391
QuLS 1854=0003 TRANSISTORINPN SILICON
Qale 1854=0071 TRANSISTORISILICON NPN 2NI3%)
Quly 1854-00T1 TRANSISTORSSILICON NPN 2N3391
Qule 1854~0022 TRANSISTORINPN SILICON
R4G1 0683=1855 RIFXD COMP 1.8 MEGOHM 5% 1/4W
RUO2 0663-2735 FAFXD GCOMP 27K OHM 5% L/4W
RUO3 06a3=1235 R1FXD COMP 12K OHM 5% L/uW
RUQY 0683=-4715 RIFXD COMP 470 OMM 5% L/UuW
RUOS 0684-2231 REFXD COMP 22K OMM 10% 1/4W%
RU4OS 06a4=1041 RIFXD COMP 100K OWM 10% 1/4W
RUC? 06B4=08221 RIFXD COMP B200 OHM 10% 1/4W
R4QB Q684-153) REFXD COMP 15K OHM 10% 1/UW
R4CY Ce83~-1045 RIFXD COMP 100K OWM 5% 1/4w
RU1O Q683~3045% RIFXD COMP 300K OHM 5% 1/4W
R&11 0oal=1031 RIFXD COMP 10K OHWHM 10% 1/4W
RYL2 O&ak=-8221 RIFXD COMP 8200 CHM LON 1/4W
RU413 Q757-0952 RIFXD MET FLM 15K OHM 2% /8
RU 14 Q7570955 RIFXD MET FLM 20K OHM 2% 1/8W
R41S 06835635 D COMP BgK COHM 5% 1/4W
FQCTORY SELECTED PARTTYPICAL YALUE GIVEN
RUls QIST-03UT RIFXD MET FLM 91K OHM 2% 1/8W
R417 0683=-1045 RIFXD COMP 100K OHM 5% 1/u4W
FACTORY SELECTEC PART:TYPICAL VALUVE GIVEN
R418 Q6p3=2715 RIFXL COMP 270 OMM 5% Ll/4W
R4Ll9 04683=-3315 RIFXD COMP 330 CHM 5% 1/4W
# See list of abbreviations in !ntroduction to this section
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Section VI Model 4260A
Table 6-1
Table 6-1. Reference Deslgnation Index (Cont'd)

&ﬁ%&?i’gn ® Stock No, Description # Note
Ru20 07%7=0953 RIFXD MET FLM 16K OHM 2K 1/8W
R421 068D~ 1225 RIFXD COMP 1200 OHM 5% 1/4Ww
RU23 Q6831225 REFXD COMP 1200 OHM 5% 1/4W
R423 Q&84=2721 RIFXD COMP 2700 OMM 10% p/4¥
RUZY 0684=2T4} RIFXD COMP 270K OHM 10% 1/4W
R42S Q6BU~1041 RIFXD COMP 100K OMM 10K 174w
RUG Q78 T~09U7 RIFXD MET FLM 91K OHM 2% 1/8W
R427 QI8 T-09U7 RIFAD MET FLM 9.1K OHM 2% 1/68W
R42A 0683-3645 RIFXD COMP 360K QMM 5% 1/uW
R429 0683=-2745 RIFXD COMP 270K OMM 5% 1/4W
RU30 Q757-0935 RIFXD MET FLM 3.8K OHM 2% 1/8W
R431 QI57~-093% RIFXD MET FLM 3.0K QHM 2% l/8W
RU432 QeBUY~-1521 RIFXD COMP 1500 OWM f0% 1/4W
R433 oT57=0960 RIFXD MET FLM 33K OHM 2% 1/8Y
RYZY Q757 =0960 RIFXD MET FLM 33K OHM 2% }/8W
R43% 075 T=0939 RIFXD MET FLM 4.3K OHM 2% 1/8¥%
R436 0757=-0939 RIFXD MET FLM 4.3K OHM 2% L1/8W
R4DT Q&8iH~1521 RIFXD COMF 1500 OHM 108 1/74W
R438 Q757T=0960 REFXD MET FLM 33K QWM 2% 1/8%
R439 0757-0960 RIFX0 MET FLM 33K QMM 2% L/BW
Ru4d Q757=-0939 RIFXD MET FLM 4,.3K QHM 2% 1/BW
RUY L 0757=0939 RIFXD MET FLM 4,.3K QWM 2% L/8W
R442 068U=1041 RIFXD COMP 100K OHM 10% L/uUW *
R44Y 0683-6835 RIFXD COMP cAaK OMM 5% 1/4W
RUYGY O6BU-682] RIFXD COMP &800 OWM 10% L/4W
R44S 06641041 RIFXD COMP 100K OHM 10% 1/4%
RU4S 0683-6215 RIFXD COMP 620 OHM 54 1/4W
RULT ObB3~-86215 RIFXD COMP 620 OHM 5% lsuw
R44B Qead-86215 RIFXD COMP €20 OHM S8 174w
RO4Y 0&a83=8815 RIFXD COMP 680 OWM S% 1/4W
Ru450 0683=1215 RtFXD COMP 120 OHM 5% l/uw
R451 QeBUm2721 RIFXD COMP 2700 OHM 10K /4W
R4s52 0684~ 041 RIFXD COMP LODK OHM 10% L/uW *
RUS3 0683=6835 RIFXD COMP 63K OHM 5% 1/4W
R4S QL8 I-8625 RIFXD COMP 5500 OHM SN 1/4W
RUSS 0683-2225 RIFXD COMP 2,2K OHM 5% 1/4W

FACTORY SELECTED PARTITYPICAL VALUE GIVEM
R4S 06a3=-24L5 RIFXD COMP 240K OHM 5% 1/4W%
RU57 Q683=-1845 REFX0 COMP 1g0K QWM 5% 1/4w
RuSE Q683=-8245 REFXD COMP B20K OMWM 5% 1/4Ww
ABOO QU260=-T025 CHASSIS ASSY INCLISZe )]l =Ji

1157230V ONLY

* FACTORY SELECTED PART,TYPICAL VALUE GIVEN

# See list of abbreviations in intreduction to thia section
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Model 4260A Sectlion VI
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
Ref
Deesiegx;\?ﬁfgn @ Stock No, Description # Note
ASOC OB 2607026 ASSY :DEGIMAL POINT AND DIRECTION IND
R6GI 0&67T-1541 RIFXD COMP 150K OMM 10% 1/2W
venl 21u0-0018 LAMPIGLOW L/10W
Va2 2140=-00180 LAMPIGLOW 1/10W
veo3 2140-0018 LANPIGLO¥ 1/10W
voo4 2140-0018 LAMPIGLOW 1/10W
V60Ss 2140=-8018 LAMPIGLOW L1/10W
c1 0160=1540 CIFXD MICA 0.2 UF O.2%
c2 0160=1515 CIFXD MICA 2200 PF 10% SOOVDCW
FACTORY SELECTED PARTITYPICAL VALUE GIVEN
c3 0121=0205 CIVAR CER 5 PF 250VOCW
cH 0160-1031 C¢FXD CER 10 PF 10K 500VDCYW
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
cs 0160-1510 CIFXD MICA 1200 PE 10% S00YDCW .
te 0160=1227 CIFXD METAL PAPER 05 UF 10% 250VDCW .
CR1 1910-001% DIODE VGERMANIUM 100MA AT 0.83V &60PIV
CR2 1910-0016 DIODE1GERMANIUM LOOMA AT 0.85V 60FLV
F1 2110-01190 FUSEICARTRIDGE SLO=BLO O41A
N1 1251-0148 CONNECTORTPONER 3 PIN MALE
2 1251-0141 CONNECTORY18=CONTACT
J3 1251=-0135 CONNECTORIFRINTED CIRCUIT 15 CONTALTS
Ji 1251-0135% CONNECTORIPRINTED CIRCUIT 15 CONTACTS
JB CONMNECTOR INCLUDES
1%10=-0011 BINDING POSTIBLACK(2 USED)
ou260-5021 INSULATORTZ EACH
QU260-5022 INSULATORIZ EACH
Jb O4260=-5028 CONNECTOREFOR BIAS BATTERY
Ou260-1049 SHORTING BAR FOR J&
J7 OU260-5028 CONNECTORIFCR EXT RESISTOR
CPvLS AND BIAS CAPACITOR
Q4260=104% SHORTING BAR FOR J7
J8 Ou260-5028 CONNECTOR:FOR EXT RESISTOR(CSsP
QU260=1049 SHORTING BAR FOR J8
N 04260-5028 CONNECTORSFOR EXT OSCILLATOR
Ji0 Qu260-5028 CONNECTORIFOR DETECTOR
Ml 1120=0734 METER$50 LA
R1 2100=-1172 RIVAR DEPC SR OMM 10% 0.3¥
R2 06BY4-152] REIFXD COMP 1500 OWHM 10W L/4W
R3 Ou260-7028 RIVAR WW SK OMM
R4 21001171 RIVAR Ww 1074 OHM L10% 1.2%
RS 0U260~T031 RIVAR WW 16K OHM +100 ouq-
REPLACE ONLY WITH DG DIA
* FACTORY SELECTED PART3TYPICAL VALUE GIVEN
# See list of abbraviations in Introduction to this section
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Section VI Model 4260A
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
R .
Deesffgf-,itfgn 49 Btock No, Description # Note
R& Q£98=1373 RIFXQ DEPC 1 QOHM 5% 1/2%W
R? O&8d-104]1 RIFXD COMP 100K OHM LO% L/4W
51 3101=0206 SWITCHISLIDE(LINE CN)
52 310L-0033 SWITCHISLICE DPDT(115/230V)
53 3101=0244 SWITCRISLILE{INT=EXT 0OSC)
TL QU260-8602 TRANSFORMER IPORER
T2 Cu260-860C3 TRANSFORMER :10SC
Wl 8120-0078 CAGLE ASSYI1FGWER CORD
iF1 1400=-0084 HOLOERIFUSE POST TYPE 3AG
MISCELLANEQUS
0U260-1039 - BRACKET
04260~104] BRACKETICOLMNTER
1410=0033 BUSHING FOR CRL CONTROL
042608542 CABLEIDIAL
1140-CG030 COUNTERICRL
Quas0=-7027 GEAR ASSYICRL COWNTER DRIVE
Qu260~5030 INDEX
0370=-0050C KhGB FOR CRL CONTROL
03700275 KMNOB FOR CRL CONTROL
0370=0272 KNOBIDG CONTROL
0370-0267 KNUB:DAQ VERMIER
0370=0077 KNOESFUNCTION
0370=-0077 KNOB s RANGE
0370=025%6 KNOBISENSITIVITY
Ou260~-5024 LENSIFINDER
04260-5000 PULLEY FOR RS
OU260-8541 SPRINGIDIAL CABLE
o42eQ-5027 WINDOW GLASS
ITEMS BELOW FOR 100 VAC OR 200 VaiC ONLY
1251=0048 ACAPTERIPLLG (100/200V ONLY)
QU260=-7032 CHASS5IS ASSYIINCL S2¢Jl=Jl
Qu260-1038 FRONT PANEL
T120=0445 NAMEPLATET LOQ/200V
04260-99%0 OPERATING AND SERVICE MANVAL (100/200 VAC ONLY)
# See list of abbrevictions In introduction to this sectlon
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Model 4260A Section VI
Table §-2
Table -2, Replaceable Parte
% Stock No, Description # Mir. Mir, Part No. TQ
0121-0039 CtVAR CER 8=S0PF 350VDCW 28480 [G121=-0039 2
0121-0205 C:vbdR CER 5 PF 250VDCW 20480 (0121-0205 1
0140-0194 CIFXD MICA 110 PF 5% 300 VDCW QU2 RDMIBFL11J3C i
OD1U0-0204 CEIFXD MICA 47PF 5% NPO S500VDCW puoe2 (RDMISE4TOJSC 1
0ic0~1031 CiFX0 CER 1D PF 10O% SO00VOCW 28480 (0160=-1D31 1
01601039 CiFXD CER 25 PF 10O% 300vDCW 28480 0160-=103%9 1
0160=-1045 CiFXD CER 4 PF/0.25 PF S00VDLW 28480 (0160~10U5 1
0160=-1161 CiFxD PAPER 2000 PF 10A &00VDCH 28480 0160-1161 i
0160-1227 CIFXD METAL PAPER +05 UF 10% 230VDLW 28480 (Ql&6D~-1227 1
01eC-1271 CIFXD MY 0401 UF 5% 5CVDCW 28480 |[0160=-1271
0160=1510 CIFXD MICA 1200 PF 10% 5Q0VDCW 28480 (U160-1510 1
0160-1515 CIFXD MICA 2200 PF 10% S500VOCW | 28480 0160-1515 1
Q160-1540 C1FXD MICA 0Qs2 UF Qo2% 20480 (0160~1540 1
0160-1542 CiFXD MY 1500 FF 10% 50VDCW 28480 (0160=-1542 1
016Q=-1543 C1FxD MY 2200 PF 5% 50VDCW 28UBO |0160=1543 1
Ole0-1544 CIFXQ MY 4700 PF 5% SOvDCW 28480 (0160-1544 3
D160-1545 CtFXD MY 0,022 UF 5% 50VDCW 28480 (U160-1545 1
D160-1548 CIFXD MY Q.22 UF 10% LOOVDCW 28480 (016C-1548 1
0160-0708 CtFXD ELECT 2 UF 15VDCW 28480 (0180-0708 1
C180-0756 CtFXD ELECT 20 UF 15VDCW 28480 (0180-075%6 11
0180=-0773 CIFXD ELECT 50 UF 1SVDCW 28480 (0180~-0773 2
0180=0545 CIFXD ELECT SO UF &VDCw 28480 |0180-0945 L)
018Q=0962 CIFXD TANT 1 UF zO% 35vDCW 28480 (01800962 1
01800964 CtFXD ELECT 100 UE 50VDCW 2B4BC |0180=-0964 i
0180~-D985 CIFXD ELECT 200 UF 25V0OCW 28480 (Q180=-0965 1
0180-0966 C:FXD TANT.220 UF 10% 1OVDCW 28480 | 0180-0966 1
0180-0967 CtFXD ELECT 500 UF 25VDCW 28480 [0180-0%€7 1
0180=0978 CIFXD TANT 1 UF +75-15% SOVDCW 28480 :0190-0978 i
0180-0981 CtFXb ELECT 22 UF 180VDCW 28480 (0180~-0908L 1
Q180-1025 C$FXD TANT 22 UF 20% &VDCW 28480 10180=-1025 1
0180-1028 CIFXD TANT d47 LF 20% &v0OCW 20480 |0180-1026 3
0180=-1029 CeFXD TANT 1 UF 20% 15VDCY 26480 [0180-102%9 10
0180-3032 CtFXD TANT 10 UF 20K 15VOCW 28480 [0180-1032 2
0370-0050 KNCE FOR CRL CONTROL 28480 |0370-00%0 1
R370=0077 KNOBIFUNCTION 28480 |C270-0077 2
0370=-0256 KNQBVSENSITIVITY 28480 |0370=-0286 1
Q370=-0267 KNOBIDQ VERNIER 28480 |0370-028T 1
Q370-0272 KNOEB1DG CONTROL 28480 03700272 1
0370-0275 KNOB FOR CRL CONTROL 28480 (0370-0275 1
0683=10u5 RIFXD COMP 100K QHM 5K 1/4W 01121 CB jOous 2
Q6B3=1215%5 RIFXD COMP 120 OHM 5% 1/4W% oliRi|CB 1215 1
0683=-122% RIFXD COMP 1200 OHM 5K 174w 01121 |CB L1225 4
0683-1235 REIFXD COMP 12K OHM 55 1/4W ¢gll2l [CB 1235 3
0683=1335 REFXD COMP 13K OHM SN 1/4W 0l121 |CB 1335 H
Q683-1845 RIFXD COMP 180K OHM 5% 1/4W 0Ll121 |CB 1248 1
Q483-1855 R$FXD COMP 1.5 MEGOHM 5% 1/4W 01121 {CB 1855 1
Q483=-2025 REFXD COMP 2000 QOHM SN 1/74N 0L121 |€B 202% i
0683-203% RIFXD COMP 20K QWM 5K 1/4W 01121 |CB 203% 1
0683=2225% RIFXD COMP 242K DOHM 5% -1/4W oll21 |GB 2223% 1
0683-2425 RIFXD COMP 2400 QOHM 5% Ll/4W OL121 |C8 2u28 1
0&83-2445 RIFXD COMP 240K OHM Sk 1/74W 01121 |[CB 24u% 1
# See list of abbreviations In Introduction to this section
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Section VI Model 4280A
Table §-2
Table 6-2. Replaceable Parta (Cont'd)
¢ Stock No, Description # Mfr. Mir. Part No, TQ
0883~2715 RIFXD COMP 270 OMM 5K L/74W 01121 [CB 2718 1
0683-2735 RIFXD COMP 27K OHM 5% 1/4¥ 01121 [CB 273% 1
0683=274% REFXD COMP 270K OHMM 5% 174w 01121 [CR 2748 1
08BI=3015 RIFXD COMP 300 OHM 5% 1/3W 01121 |CB 301s 1
0683-3025% RIFXD COMP 3000 OHM 5% Lr/uw oli2l |C8 302% 1
0683-3048 RIFXD COMP 300K OHM 5% 1724w 01121 |[CB 304s 1
0683-3315 RtFXD COMP 330 OnMM 5% 1/8% 01121 [CB 33iS 1
0e83-502% RIFXD LOMP 3600 DHM 5% 1/4W 01121 [CB 3625 1
0683-3648 RYFXD COMP 340K QHM 5% L/4W 2B4 B0 |0EE3~3645 1
0é83-4715 RIFXD COMP 470 OHM S8 1/4W 01121 [CB 4718 1
0683-5135 RIFXD COMP B1K QMM S% 1/4W 01121 |CB 51358 1
0683=-562% RIFXD COMP %600 OHM 5% 17uw 01121 [CB 3625 5
0683-563% RIFXD COMP 56K OHM 5% 1/4W Q1121 [CB B63S 3
0&83=-6218 RIFXD COMP 620 OHM 5% 1/4W 01121 [CB &218 3
0&83-0815% RIFXD COMP &80 OHM 5% L/uW 01121 {CB 618 2
0683~682% RIFXD COMP 680G OHM BN 174W% 01121 |CB eg2s 1
0683-683% RIFXD COMP 68K OHM 5% 1/4% 01121 |CB 683s 2
0683-7515 RIFXD COMP 750 OHM 5% 1/4W O1121 |CB 7515 2
0683-58215 RIFXD COMP BZ0 OHM 5% L/uW 01121 |CB 8215 1
0683-8225 RIFXD COMP 820G OHM 3% 1/4W Oli2l |[CB g22s 1
0683=82u5 RIFXD COMP B20K OHMM 5% 174w 01121 |CB B24S 1
0&84~1031 RIFXD COMP 10K OHM (0% 1/4W 0i121 |CB-1031 2
0684=104]) RtFXD COMP 100K OHM 10% 1/4W olizl|CB lou4) 6
0684=1231 RIFXD COMP 12K OHM 10% i/4w 28480 (Q6B4=123] 2
0sBu~1524 RIFXD COMP 1500 OHM 10% 1/4W 28480 {D6EU=1521 4
Ce84=1531 RIFXD COMP 15K OHM 10% 174w o112l |CB 1531 1
06B4=-2231 ‘RIFXD COMP 22K OMM 108 L/4W gl1121 [ce 223) 3
06842721 RiFXD COMP 2700 QOHM 108 1/u4W Oll21CB 272% F
O6BU=-2741 RIFXD COMP 270K OHM 10% I/4w 01121 |CB 2741 3
OsBu=4721 RIFXD COMP 4700 OHM 1O% L/4W 01121 (CB 4721 iy
O6BU-4T3] RIFXD COMP 47K OHM 10% L24W 01121 (CB 473) 2
08BU-5621 RIFXD COMP S5.6K OHM 10K L/uw 01121 (CB Bs21 1
O68U=6821 RIFXD COMP 6B0Q OHM 10X 1/uW oli2l |CB sm21 5
O684~6031 RIFXD COMP 48K OHM 10% 1/4Ww 28480 (0684=6831 i
Q&BU=B22]1 RIFXD COMP B200 OHM 10W L/4W 01121 |CB 822) 3
0687-15ut RIFXD COMP 150K OHM 10% 1/2w 01121 (EB 1541 1
08901821 RIFXO COMP 1800 OHM 10% LW 01121 (GB 1821 1
0698-1268 RIEXD MET FLM 10K OHM Qs1K% L/2W 28480 |0698~1268 1
0858-1373 RIFXD DEPC § OHM 5% 1/2W 28480 |0698-1373 b
0a98-1374 RIFXD MET FLM 30K OHM 1% 1 4W 28480 [0698~1374 1
08581375 RIFXD MET FLM 3K OHM i% I/4W 28480 (D608~ 1378 1
0698=1376 RIFXD MET FLM 975 OHM Qel% 1/4W 28480 |0698-1376 1
0698-1377 RIFXD MET FLM 970K OHM o._ﬁLA{uu 28480 0695—3;56 1
0698=-1380 RIFXD MET FLM 1X OHM 0,1 W 28480 [0as8=1 1
0698-1381 AIFXD MET FLM 100 OHM 0,1% 1/2W 28480 |0698-1381 1
0698-1400 R:FXD MET FLM 50C OHM 0O, 1% 1/2W 28480 | 0698=-1400 1
0608=4142 RTFXD MET FLM 15,8 OHM 1% 1/4W 28480 | 0698-4142 1
0757-0958 RIFXD MET FLM 1.2K QMM 28 1/8W 28480 [075T7=0925 3
0787-02 AIFXD MET FLM 1.5K OHM 2% {/8W 28480 075T-0928 2
0787=-0930 MIFXD MET FLM 1,8K OHM 2& 1/8¥ 28480 |0787=-0930 1
QT5T-0%35 RIFXD MET FLM 3,0K OHM 2% i/BW 28480 |0757=0935 2
0757-0929 R:FXD MET FLM 4,3K OHM 2% 1/8W 28480| 0757-0939 4
Q757=-0941 R:FXD MET FLM 5.1K OHM 2% 1/8W 28480 0757=-004] 1
# See list of abbrevictions in introduction to this ssction
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Model 42604 Section VI
Table 8-2
Table 6-2, Replaceable Parts (Cont'd)

% Stock No, Description # Mir. Mfr. Part No, TQ
0757-0947 REFXO MET FLM 9.1K OHM 2% L/8W 28480 |0757-0547 3
0757-0951 RIFXD MET FLM 13K OHM 2k 1/8W 20480 [0757-0981 2
0757-0952 REFXO MET FLM 15K CHM 2% 1/8W 28480 |0757-09%82 3
0757-0953 REFXD MET FLM 16K OHM 26 1/8W 28480 07570453 1
0757-0955 R1IFXD MET FLM 20K OHM 2% L/8w 28UE0 [07ST-0955 !
0757=0959 REFXD MET FLM 30K OHM 2% 1/8W 28480 [0757-0959 i
0757-0860 RIFXD MET FLM 33Kk OHM 2% 1/B% 2BU80 [DTST=0980 5
0757-0%88 RIFXD MET FLM 68K OHM 2% 1/8W 28480 [0757-0968 2
1120-0734 METER1S0 WA 28480 11120-0734 1
1140=-0030 COUNTERICRL 28480 [ 1140=0030 1
1205-00%3 HEAT DISSIPATOR FOR Q201 28480 | 1205-0033 1
L1251-0048 ADAPTERIPLUG (100/200V ONLY) 2B480 | 1251-0048 1
1251=0135 CONNECTORIPRINTED CIRCUIT 15 CONTACTS 95354 1 5D-615UR 2
1251-014} CONNECTOR118=CONTACT 28480 |1251-0341 1
1251-0148 CONNECTORIPOWER 3 PIN MALE 60427 | H=1081=2 1
1400-0084 HOLDERIFUSE POST TYPE 3AG 75915 [342014 1
1410=-0033 BUSFING FOR CRL CONTROL 28480 | 1410-0033 1
1510-0011 BINDING POSTIBLACK 28480 |1510=0011 %
1853-0010 TRANSISTORISILICON PNP 28480| 1853-0010
1854-0003 TRANSISTORSINPN SILICON 28480 1854-0003 2
1854-0022 TRANSISTORINPN SIL ICON 284801 1854-0022 i
1854-0071 TRANSTSTORISILICON NPN ZN3391 ESUT3| 16AT92 32
1901-0026 UIODEISILICON 200 PIV Q.5 AMP 28480 1901-0026 1
1903-0028 DICDESSILICON 400 PIV U.5 AMP 28480 1901-0028 !
1901-0060 DICCEISILICON 30 Ma AT 1v 30 PIV 284802/ 1901-0040 15
1901-0045 SEMICON DEVICEDIODE SILICON 28480 1901 =00us 3
1902=-0031 DIOOE +BREAKDOWN 12.7v 5% 400 Mw 28480 1902~003; 2
1902-0037 SEMICON DEVICEDIODE 28480(1902-0037 i
1902=0057 SEMICON DEVICE!DIODE SILYICON 28480 1902-00%7 1
19100018 DIOCEIGERMANIUM 100MA AT 0.B85V &OPLV 28480 | 1910-0016 14
2100~1171 RiVAR WW 10/4 OHM 10% 1,2w 28480 (2100~1171 1
2l100~-1172 RiVAR DEPG 5K OMM 10% 0,3W 28480 |2100-17 72 1
2100~ 1776 RIVAR WW 10K OHM 10% LIN 1/2w 28480 (2100-1775 i
2100-1777 RIVAR WW 20K OHM 10% LIN 1/2W 28480 (2100~ 777 1
2110-0110 FUSEICARTRIDGE SLO=BLO 0. lA 28480 |2110-01)0 1
2140-0018 LAMPIGLOW 1/10W 24453 |NE 2€1 5
3101-0033 SWITCHISLIOE DRDT(115/230V} 79727 (6510 ¢ 1
3101=-0206 SWITCHISLIDEILINE ON) 28480 |3101-0206 l
3101=-02u44 SWITCHISLIDE {INT=EXT Q5C) 28480 [3101-0244 1
7120-0445 NAMEPLATE 1 100/ 200V 28480 (7120-0445 |
8120-0078 CABLE ASSYIPOWER CORD 28480 [8120-0070 1
9100-0729 INDUCTORIFXD 100 UH 10% 28480 [9100~0720 1
0U255-8604 RIFXD WW 10 OHM 0, 1% 268480 [QU285-8804 )
04260=1039 BRACKET 28480 (04260-1039 1
04260-1038 FRONT PANEL 20480 (04260-1038 i
04260~ 1049 SHORTING BAR FOR Jb 28480 ([OUE0=L04D 3
O4260~1041 BRACKETICOUNTER 28480 (042601041 1

# See list of abbreviations in Introduction to this sectlon
02337-2 g-13




Section VI Model 42804
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

Cade
o, Manufacturer Addraas
20600 U.5.A, Comnon Any suppliar aof ILE,
0138 MzCay Electron.ca Wount Haily Springa, Fa,
232.3 Sage.Electronics Carp. Rochestar, H.¥,
(0334 Hymidial Collen, Galit,
a3 Geleck Ing,,
Eleclrenics Progucls Div, Camden, N.J.
DJESE  Amavot Gorp, Naw Badford. Mass,
CETIS  Amp, Inc. Harmshurz, Pa,
OL7E:  Asrcraft Radio Carp. Baenlan, f.l1.
09BLS Merthem Engwnesring Laboiteries. Ing,
Burlngten, Wis,
00857 Sangamo £1ectric To.,
Fickans Div, Pickens, 5.0,
866 Goe Coginasung Co. Los Angelas, Calt,
[08%% Cal E. Holres Cerp, Los Angales, Call,
J11ZL Allen Bradley Co, Milmaunge, Wis
01255 Litton Induseries, bnc, Bauer'y Rills, Latid,
DL2EL TAW Semiconducters, Inc. Lewndale, Calif.
01295  Texas [nstruments, Inc.
Tiansistor Froducis Div, Dallas, Texss
03948 The Al'isnce Wig. Co. Rinance, Ohig
01589 Pacihc Felays, Inc. van Nuys, Calif,
01930 Amerock Cuip, Rockiard, 14
01361 Pulss Engineering Co, Santa Clara, Calf,
02114 Fersmacybe Goip, of America  Saugmtins, WY,
L2726 Cala Rubber ang Plastics Ing. Pela Alle, Callk.
2680 Amphenol-Borg Elaclronics Cerg.  Chicage, Wl
02736 Fadia Corp. of Americe. Semiconduclon
and Materials Div, Somervile, K.
1771 Wocalwe Co, of America, Inc,
014 Saybrack, Denn,
97177 Wopkins Engineenng £o,  San Famands, Catl.
13508 .. Semitonducter Pred. Depl, Swyaacuze, MY,
13105 Apea Maching & Tool Co, Dayiga, Ghit
0argl  Eldgma Corp. Caomplon, Calil
0241T Trangilion Electrie Corp. Waka'inld, Mags,
03888 Pyreli'm Resistor Co.nc. Cedae Knalls, W)
13554 Sunger Co., Coaht Dy,
Findeme Plan Somewille, N.J.
14093  Aurow, Hart and  Hegeman Elecl. Co.
Haitford, Gonn.
(4013 Tawres Gemp. Lambertville, M.l
(4047 Eimanco Products Co. few York, N,
04222 Haf] Dovisen of deigear Myrile Beagn, 5,C.
04350 Pretision Paper Tube oo Chicagn, NI,
0403 Dymec Civision 0f Hewlslt-Packar Co.
Paln Allo, Galit,
04651 Sylvania Elechic Producis,
Micrawave Otvica D, Mounigin Yiew, Caul
04713 Meleinla, Inc., Semsconductor Pred. Div,
Phaerea, Anzena
04732 Fittan Go,, Ine,, Wesiern Div, Gulver Gity, Calf.
Q4771 Autematic Electtis ©on, Horthiake, 11,
14796 Sequoea Wire Co. Radwand Cily, Galt.
D&sLL  Pieciswgn Cail Spreng Co, El monte, Calil.
04RO PM. Meter Company Wozlchestal, 1.
A40GE  Twentieth Centuey Plastics, Inc.
Lot Angeles, Cail,
05777 Westmghouse Eleckric Carp.
Semi-Cenduclor Depl, Heungwood. Fa,
CSZAT  UiLronik, bc, 3an Malea, Galif
05593 (Il mifronic Engineerng Co.  Sunnyvale, Caid,
05616 Casme Flaslic
wen Electnieal Spec. Co.) Clewetend, Ohlo
75614 Partal Colnen Co. Rockferd, W4
GaTZE Tiffen Dotieal Co.
Raslyn Heights, Long ltlend, N.Y.
05729 Malra-Tel Garp, Plainvmw, H.¥.
Q5783 $iewerd Enpinearing Co, Seata Crvz, Calf.
05820 Wanefimld Eagineering g, Wakafield, Mass,
CEO04 Twe Bassicy Co, Br.dgeort, Conn,
L6175 Bausth and Lamt Opheal Go.  Rechestel, H.Y.
DE4D2 E.T.A. Progucts Ga. ol Aneiica  Chicege, L
0G475  Weslain Devices Int, Burtank, Calil,
9654 Analom Elsctonic Mardware Ca.. Ine
Now Rachelle, H.Y.
CEESS  Beede £ lectrical inatryment Ca., Inc.
Peracack, NH.
DE%46  Generan Davices Co,, Inc, mdigsapnls, Ind.
G751 Miclear Corp. of America
U5, Sencor Div. Phoer .z, Arz.
06312 Torringion Mg, Co., West Div, Van Nuys, Calf,
AR4EC  Eitel-M&Cullaugh T, San Crclag, Gl
[7183  Kalein Electut Co. van hyps, Calil
17115 Torrng Glass Werks
Elertigne Compenents Oapl.  Brafiped, Pa
071#6 Mgman Co. Pasadune, Calif,
J015-40

The following cads numbers are from the Federal Supply Code for M
and H4-2 [Code to Name) and th
the bottom of each page.’ Alphabetical codes

Reyised: Vav, 965

02337-1

Codu
Ho.,

01137
07

L7145
[FEE]
07261
07263

o
07367
arten
LN
07913

L1966

L]
[{ILH]
05269
08338

04664
iy
HEERE]

KT

08954
[0%0ZG
EN)
nalds
04250
09554

10214

1041
1h113
112%
11237

J3FLH
11312
paL-r
171

i
1180
12136
Lae4?
12859
12861
12930
13102
L3358
13835

4089
1693
JLE:H)
14433
14553
1456)
15208
L52%;
L5558

15172

15818
1e808

16057
1633¢
1668

LE758
1THE
1M
L8476
1485
16583
L6873
14315

180

Lardl

Table 6-3.

Manufactyrar Address
Translstar Electionics Cop, Minnsapalis, Minn.
¥estinghausa Elacuic Carp.

Electiong Tube Div, Elnira, N.Y.
Fi'mahm Coip, Hew York, N.Y.
Canch-Graphik Co, Caty of Indusiry, Catif,
Aunat Ceap, Los Angales Calif.
Faurchidd Camera & Inet. Sarp.,

Bemaconductur Div. Meunlaln Yoew, Calif,
Minnesola Rutbar Ce. Winneapplis, Mann,
The Birtghal Coip. Loz Angales, Canl,
Technigal Wira Fioducts Inc, Cranford, N.J,
Continenial Deaice Gonp, Hawthorne, Calit,
Rayihesn Wi, G,

Swmconductor Do, Hountasn Yiew, Calif.
Shackley Semi-Conduttoer

Labpeatarlas Pala Alte, Calif.
Banaier Radio Corp. Rackeway, N.).
U4, Engimearing Ce. Lus Angales, Calif,
Bllne, Daloert, Ca. Pannna, Cabf,
Buipass Baftery Lo

Nwgara Falls Ontaris, Canade
The Hristel Co. ¥atarvury, Cann,
$logn Company Sun Walley, Calif,
ITT Canaen Elettne (ne., Phoenia Qiv,
Fhaognin, Arizond
C8S Electinmics Semigonductar

Cperatinns, Die, of GBS, e Lowell, Mass.
Mal-Ran Indianapalls, lad.
Bapeock Ralays Div. Costa Mesa, Calif.
Taxes Capacitor Co, Heugign, Tezas
Btabm £ lactronicy Sun Vallay, Cabit,
Eteciro Assamblies, Inc. Chicaga, Il
walloty Battwy Co, af

Canada, Lid. Teronin, Onlaria, Caneda
Ganaral Traesistor Wastern Corp.

. Los Angelss, Colif.
TieTal, Ine. Berhgley, Lalif.
Carbgryndun o, Neagma Felly, MY,
CT% of Bada,ine. Berme, ind.
Chicago Telsphone of California, Inc.

82, Pusadens, Calil,
Eay Stote Elasironics Core. Waltham, Wnss.
Miccowaye Elecironics Corp,  Palo Alte, Cali

Tlumcan Eleckionics int, Costs Mesa, Calif.
Genaral matrwirent Cop,, Semlcandustor Div.,
Producta Group NAWark, N.),
imparial Elactronse, Ink, Buena Park, Call,
hinlgba, Inc, . Palo Alln, Calit,

Philadalghia Handle Co. Camden, H.3.
Ciarontal Mig, Co. Dawer, H.H.
Hippen Electric Qo L. Tahkya, Jagan
Metex Eleclrenics Cop, Cletk, W,

Delly Semiconductar InE, Wewport Beach, Calif
Tharmalley Dslles, Texes
Telefuaken (G, M.AH,! Hangver, Garmeny
Midland-Kright Div. o Pacihic Industrins, Ing.
Kansas City, Kanses
Rewnory Pare, Call,
Senfa Monlea, Calit,
Conshohochar, Pa.
Lovaland, Geln,
Mawary, H.).
Jan Jeae, Calif,
New Yorh, MY,
N.Hullyweog, Calif.

Fom-Teth
Calil. Reslsion Corp.
Amencan Sompongnty, 0,
Hewett-Packaeg Canpany
Cornall Dubliae Electric Coip,
Willigng Wy, Co.
Webslor Electranics Ca,
Adjustable Bushing Co.
Micron Elactianics
Garden ity, Long [s1and, W.¥.
Twnatlath Cantury

Coil §ming Ga, Santa Clara, Calif.
Amblea e, WL Yiew, Gall
Davan D Themes A. Edison Ind.

McGraw-Edison Co.  Long Isiand Cuy, MY,
Spiuce Pine Mich G, Sputs Pine, B.C
Corputer Diede Coig, Lodi, H,2.
Iggal Free, Mater Co., Inc,

De Jur Meter Div, Brogk'yn, N.Y.
Delen Aadia Div, of G.M, Catp, Kowomo, [nd,
Theimenetics lae, Cenoga Pary, Call,
Tranak Gampany Waurtar View, Gabll,
Ty-Ca* Wig, Lo, e, Hollislon, Mass,
Radio Industies De3 Flaines, 11l
Cubg nshiuneat, ne, Wi, Kisca, W%,
E.l. DuFont and Co.,Inc. Wilmnglua, Del,
The Bandw Carp.,

Eclipsa-Pianeer Div,
Thamas A. Edisen Induatnes,

Diw, of MeSeaw-€d son Co. West Dienge, N1,
Elacire Mfg. Co. Inggpendance, Kangas

Teterboin, N.1.

Manufacturer's Code List

acch Catalaai dt

CU‘d.
M.

20183
FaFia
2152
EEL
L=

24655
25365
26462

26952
HiL
N
k]
36186

3Taa?
39543
LUk F)
42180
43380
ANESS
47904
48620

44848
2080
83
54104
58026
55833
55938

56187
SRIRE
50444
44730
(1}
B1775

2113
B34
(LR
G192

HEH
6346

1276
10309
kIS

10443
10563
roan3
10330
1102
T104]

1318
11286
iy
71400

TL436
T4z
71450
Tl
anl
7188
Hsi

21516
L0
EFELL)
3
111785

71584
2136

N
Tiigg

126.9
12658

T2TR8

Section VI
Table 6-3

(L H ky H4-1 [Mame to Code)

Honufaeturat Addrass

General Alinnics Corp.
Eancutons, Ing.
Fansiee! Metallwgical Corp,
Tha Fafnr Bearing Co,
&.E. Lanp Division
Ntls vek, Cleveland, Orio
Ganwal Redio Co. Wesl Cancad, Mess.
Gries Repipdurar Coip. Mew Rochalls, N.Y.
Giobet F e Ca_ of America, Inc,
Cartatadl, H.h
Lancaster, Pa.
Palo Alta, Ca\if,
nwensbarg, Ky,
Chigage, NI,

Philade'phia, Pa,
Bew ‘York, .Y,
Ne. Cicagn, NIl
New Srifgin, Goon,

Hamilton Watch Co.

Hewlgil-Fackard To.

G,E. REcernng Tubé D40l

Lactrahm Inc.

Slanwych Coot Praducis Lid.
Mawkestury, Ontare, Canada

PR. Mallory & Lo, e, indiarapalis, Ind.

Methanscal ndustries Piod, Co. Akioa, Qhio

Miniatyre Pracitian Beacings, lnc, Kaane, N.H.
Muter Lo, Chicage, 11l
A, Margren Ga, Englewnoe, Cole.
Dharite Mg, Ce. Shohia, 11l

Polarpid Carp. Cambrupe, Nass.
Pracision Thesmoratai & lnst. Co.
Sauthan pten, Pe.
Laxlngten, Mess,
Wastminater, Md.
Waltham, Mess.
Selme, N.C.

Reytheon Cempany
Rowan Contagller Ge.
Sanvern Lo,
Shalicross Wig. Co.
lmpsan Eletiric Co, Chicaga, 1l
Sonotone Galg. Elmsferd, N.Y.
Raythagn Co. Commercial Apparabus &

Systems Dir. Si, Harwelk, Caonn,
Spauadeng Fibre Co.lne. Tonewanda, N.¥.
Sprague Elecirie Co. Harih Adems, Mass.
Talax, e, - 5t.Paul, Minn.
Thonas & Baits Tn, Elizabeth, N.J.
Tuplett E'ectrical Insk, Co. Blutilon, fnla
Unipn Switch and Signat, Div, aof

Westinghouse Air Brake Co.  Pittsbuigh, P
Unwarsal Elechris Co. Qwpsso, Mich.
Ward-Leoneed Elactrie Co. Wi, ¥mnon, MY,
Western Elnciric Cou,lnt, Pes York, H.Y,
Weston fnst. Oiv, of Daystoom, M2,

Newark, H.1
Wittew Mig, Co. Chicage, 1l
Revara Nollanseh Div, Man, Wening &

uig. Cn. 5L, Paul, Minn.
Al len Mfg. Co. Harttarg, Gonn.
Allan Mig. Cn. Hartfard, Conn.
Allmetal ¢tem Produsd Co. Inc.

Garden Clty, N.Y.
aflgntic nd @ Rubber Warks, lac. Chicege, 11l
Ampante Co,,Ine, Unian City, W, ).
Beldea M3, Co, Cheaga, 1.
Qird Electromic Com. Clwwa'and, Dhin
Bimbach Radis Ce. Haw foik, N.Y.
Butfen Gear Works Div. of

Murray Co, of Texas
But Radio, . W dlgughby, Sha
Camlae Faglenar Gorp. Paramus, M.).
Cargwel Candenser Corp. Lindenturst Lo, H.Y.
Busmann Mg, fiv, of

Quincy, Mass,

McGraw-Edison Co. 3. Lowis, Wi,
Chicago Condensar Sorp. Chicege, 111
Calf. 3pnng Go.bng. Pice-Rivara, Galif.
CTS Com. Elknart, Ind.

Los Angebes, Calif.
Burtank, Calif
Chicage. WL

ITT Gannan Elgguic e,
Ginema Engineering Co.
L.P. Clae & Co,
Centaalat Div. of Globs Union Ing,

Miwashee, Wis,

Commartisl Flagtics Co. Chicagn, 111
The Comigh Wre Co. Hew Youk, M. V.
Ghicege Mimalus Lamp Koks Ghicaga, [,

£.0.3mitn Goip., Crowley Div,
west D:ange, WL
Cinch Wk, Co., Hownid B. lones Qrv,
Chicage, V',
Dow Ceaning Ceip,
Elaciraetive Mg, ©o.Inc.
Killimarle, Conn,
Cola Car| Cuylne,
Juhn E, Fast Ce., Div, Victoreen Ingtr. Co.

Chucage, Il
Dialignt Curp. Bizaklyn, N.Y.
Indiang Gennial Corp., Elnctramics Div,

Keesky, M.1.
Drake Mg, Co. Chicage, I

Higland, MWich.

Pravidence, Rl

Code
Ma.

114825
729z
964
Ti6E2
TI06L
13076
s

1393
T

73506
73503
13682

FETE
BELLE]
1393
T8
Tie8
73945
i
14455
T4gk]
TizER

Tagn
Tsnaz
15378
15362
7518
15015
FEL0G
TN
TH433

TEAB?
78443
JE530
TE545
TEB54
TIoE8

NG
11l

M
REH

ELH]
TTEIR

TITR4
LS
Talhg

78283
15290
radhe
7L
THME
7h433
RLEE)
70
Th547
74136
M2
8351
s

19363
FI031

EL120
B3
30131

BO2LY

4033
0728
Bnes4
(L]
#0456
AQE0%

or latest supplements. The date of revision and the date of ths wpplements used appear af
avo been arbitrarily assigned to suppliers net appearing in the H4 handbaoks,

Monyfacturar Address

Hagh H. Eby e, Philadelphia, P,

Guaeran Co. Chizage, 1,
Rabeit M. Hadley Co. Los Angeles, Calif.
E-ia Tactnological Producls, Inc.  Erla, Pa,
Hangen Mig, Ce., Inc, Princeian, Ing,
H. M. Harpar Go, ohicaga, 11,

Helipat Dy, of Bechman Inst., Ine.
Fyllerton, Calil

Hughes Pioducts Division af

Hughws Antratt Co,  Nwwpore Baach,  Caril,
Amperar Eleclianic Co., Div. af Noith

Amerizan Phillips Co., Inc. Highavills, N. Y.
Braciey Samicondutlal Corp,  Hamdan, Conan.
Carling Elecing, Ing, Hartiord, figan.
George K, Guimant Co,, O

N5L Ingusiries .
Faderal §erew Products nc.
Fuacher Specinl Wig, Co,
The Ganeral Industriss Ga.
Coshen Stamping & Toof Co.
JED Elgetranics Corp,
Jennings Radis Mig, Cem.
Signallts Inc,

Phitedelph.a, Fo.
Chicage, 11I,
Cinginngli, Ohig
Elyta, Dhie
Goahan, nd.
Bronklyn, H.¥.
San Joze, Totil,
HNaptunn, .
J.H, Kinng, and Jons Winthestal, Mess,
Inarsing| Gondanser Corp. Chicage, 11,
F.F. Produgts Daigien of Amphannl-

Borg Elactinnics Coip. Denbury, Coenn.
E.F. lohnsas fin, Wazeca, Minn,
International Resistance Co. Philadelphia, #a.
tames Knights Co. Sandwich, [l
HKulka Elecinic Corporation Mi. Verran, N.X.
Lenz Elucirc Hig, Co. Chicagn, I1I.
Luttlstuse, Ing, Des Plunas, 1,
Lpid Mig, Co. Erie, Fu,
C.H. Marwede| an Frangisce, Call,
General |nstiumant Corp,,

Mucamold Biv,

Jamas Millen Mig. Ceulng,
1K Miller Co,
Noradnack Mills

Mueller E lactrie Ca,

Dek Menufeciuring Ce.
The Berdis Corg,

Bund i Pecific Div,
Fagfic Matals Co.
Phanpsiran Inslrymenl and

Elechanic Co. Sputh Pasadena, Calil.
Friladelphia Stael and Wire Corp.

Philadelghia, Pu.
hmetican Wachine 4 Faundey Co.

®otter & Bromriald Div. Princeten, Ind,
TRW Eleclranic Conpanents Dw, Camdao, B.b
General Instiument Gorp., Fractifier Div.
Braoklyn, N.Y.
Harrisbuig, Fa,
Tarrance, Calit,

Nemark, H.J.
Margun, Mass

Los Angeles, Calil,
San | aandia, Cali
Claveland, Dhin
Crysial Leke,l1I.

No. HoMywoed, Canl,
Sun Francesco, Calif,

Regigiance Frodusts Co,
Rubharer a4 Corp. of Canr,
Shakepreo thyisian of Nllingis

Tonl Works Elgm, Il
Sigral ndicaior Corp. New Yook, WY,
Stuthets-Qunn Ine. Fitman, N,J,
Thonpson-Biamen & Lo, Chicagn, Il

Tillay Wg. Co.
Stachpole Carben Co.
stendard Thanson Corp.
Tinnerman Progycty, Ing,
Trarsformar Engineedn
Uciute Ca.
Waides Kohingor Ine.
Veedar Ronl, e,
Wenco 8fp. Co,
Continantat-Wirt Elactrorezy Gosp,

Priladelpnia, Pa.
Bew Rochelle, N.Y,

San Franesea, Calll.
St Marya, Pa,
Waltham, Mags.

Clevelang, (o

San Gabriel, Calif,
Newtonuille, Mass,
Long Island City, H.¥.
Haitfard, Cona.
Chicago, 11k

Zaerich Wig. Lo,
Mepca Division of Segsions
Clocs Cn, Mornsiown, N.J,
Schitzer Alley Products o, Elzgoeth, N
Times Teleaneie Equipnani New York, N.Y,
Etechionic Induslries Axanciation. hny brand
T.be meating E|& standaris.Washingion, 6.7
Uninar Swdzn, Div. Manen
Electroncs Coip,
United Tiansfermer Corp.
Calerd Elgrires Coip.
Bowns Lavoraiones, Ins,
Rabertshew Conlrela Co.
A" SHr Proguts Ing,
Auety Aghesive Label Tors,

Wallingloed, Sorn,
New York, WY,
thcaga, W,
Awerside, Calit,
Hulshorg, Qhig
Detience, Qhia
Manrovia, Galif.

From: FSC. Handbock Sugplanants
H4-l Dated CECEMEER 1964
H4-2  Bated 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,
Winghesler Etectronics Co., lnc. Norwalk, Calil,
Vilkary Specificabon L LLLL..oL.
Wilke Fredusts, lac. Clevetand, Qhig
Interratioral Raclifiee Coip, €1 Sagundn, Galif.
Tre Airpax Produrts 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
Elscine Drv,

Jeflers Electronics [ nasian of

Hooaken, H.l.

»
Speer Catbgn Co, Du Beus, Pa.
Fanchild tameia & Inst. Goap.,
Defenye Frod, Dwisign Chftan, N.)

Waguira Indusines, Inc, Greenmich, Cenn,
Sylvania Elechic Frod, Inc,
Eteclienic Tube Dwiman Emperum, Fa,
Bstrgn Qivisign, Renwell Indusiies Ing,
East Mewars, M),
Swilehcralt, Ine, Chicage, Ik
Weigls & Cantrals Inc,
Spencer Produsts
Philtps-Advance Sontral Go.
Research Producis Carp,
Rutran Wy, €q., Inc,
Vactor Electiome Co,
Weshern Washar Wig. Ce.  Las Angeles, Calid,
Cart Fastener Co. Camtridge, Mass,
New Hampshure Ball Beanng, 10,
Palatoraugh, N.H.

Atllevore, Maaz
nliet, W1,
Madiagn, ¥15,
Woodstock, K.Y,
Slendale, Calil.

Ganeral nstrument Coip,,

Capasrim Du, Dailingtan, 5.C.
ITT Woe and Cable D, Les Angalas, Catil,
wictory Enginesnng Carp. Smingtield, ¥.J,

Bandw Corp., Red Banw Div.  Red Hank, W),
Hybae!l G, Mundelein, 11l
Smith, Herwen H., Ing, Bropklyn, K.Y
Cenlial Sciew Co. Chicaga, 111,

Cawilt Wire and Crtle Co,
Div, of Amaiaze fap.
Burroughs Carp.

Electronic Tuba fQie.
Evnieady v, Netional Garbon
Div, Unian Caltida Corp,

Magel Eng, 3nd WIE., Ing,

Bronktield, Mass.
Plawfien, N.J,

New Yorw, N.Y.
Huntinglam, 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

81961
92150
LR
8214
607

93352

Elgeel Ophical 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 Pracisaon 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
Lanagale, Pa,
Weslern Fibiows Glesa Producta Co.

San Fuancisco, Canl,
¥an Walers & Rogers Inc, Sin Franciscu, 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 M-lis, Ing, Buffalp, 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 Frangiaco, Calif,
{lgallala, Mk,
Bloomingian, Ind.
Boanten, H.J,

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

Augat 1ne. Attleborn, Mass,
Dale Electromcs, Ing, Colembys, Nebr,
Elin Cerp. . Wallaw Grove, Pa.

Giemal Mg, Co., Mg, Wakel e, Mass.
K F Dewelapmeni Ce, Redwond Gity, Calif.
Hanaywetl [, Meera Smiteh Div,

Frespel, NI
Dekland, Cahf.
Pashody. Mass.
Rechestar, N.Y.

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

Wrrveraal Industies, Inc.
Lily of Indwairy, Celdf.
Tenanlile Ingylaled Wire Co,, Inc,
Taraylgwn, WY,
Syluama Electric Prog, 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]
LLEEL]
ann
r9gs

98141
Lkt
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 Cormp.

Raythegn Co., Comp, M.,
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,
Bosten, wass.
Mian, Fla.
Wocdside, N.Y,
Long Island, .Y,
Burhank, Cabl.
Sheridan, Wya,
Bridgepart, Cana.
Bloomtiald, N, ).

Easl Paterson, N J,
Chesler, Pa.

Alligs Progucis Garg.
Conlunatal Conneclel Corp.
Leeciglt Wi, Ca., 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 Manyfaciurlag Go,

Carlton Screw Co.

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

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

Evcel Transformer Co.
Induttrinl Retzining Ring Co.
Automatic & Precimion Mg,
Raon Rasister Corm.
Litton System [ng., Adlar-Westric

Commun, Dy, Wew Rochells, N.¥.
R-Trantis, Ine. lemeica, K.Y,
Rubber Teck, Ing, Gardana, Catit.
Fianeis L. Mossley Fasedena, Calil.
Microdat, bng, So. Pasaduna, Calil,
Seatetiin Corp. Mamargnack, N.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 VENDOGRS HAVE KO NUM-
BER ASIIGNED IN TWE LATEST SUPPLEMENT TO
THE FEDERAL SUPPLY COCE FOR WANUFAS.
TURERS HARDBODK,

naoaF
U]

goih2
Qo0Ak

booAB
1O0AK

OCOEE

009MN
BHllen
un9gg
005§

GOawH
bonyyY

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

Ind., In. Redwacd 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. & Dewelopmeni
A YN D Mig G
CagMron
Cuatsul ¢ Elgin Weich Co,
Califuma Epstern Lab,
§.K. Saih Co,

Amee Plams, MY

Wan Huys, Cahf
Hayward, Galif.
S8 lose, Calf.
Dakland, Calif.
Burbank, Calif.

Burlington, Call,

Los Angeles, Calil,

Fuom: FSC. Handbook Supphements
M1 [ated CECEWBER 1964
He&2 Dated MARCH 1952
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Model 4260A

02337-2

SECTION VI

MANUAL CHANGES AND OPTIONS

7-1. MANUAL CHANGES.

7-2. This manual applies directly to standard Model 42604
Universal Bridges with serial prefix 601- or 602-, Table
7-1 lists instrument serial numbers and the changes required
to make this manual apply to these older ingtruments,

7-3. OPTIONS.

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

Tahble 7-1.

Manual Changes for Older Instruments

Section VII
Paragraphs 7-1 to 7-4

Complete
Serial No.

Make Change Number:

601,/602-00740
and helow

1, 2, 3

601/602 -00741
thru -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
15 the preferred replacement.

CHANGE 3: For oclder lnstruments with serial number 801/602 -
01040 and below, the values listed in this manual are the
preferred replacements for the following parta:

Page 6-3: R103, R110, Ril1, A200, C207.
Page 6-4: R210, R213,
Page 6-8: R442, R452,

7-1/7-2
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Model 4260A

02337-1

Section VIIL
Paragraphs §-1 to 8-3

SECTION Vill
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,
Waveforme 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 B-1

Model 4260A

Gépor.fa||eo

|

r—l
bl
||
Ld

\LT_J/

SYMBOLS
FRONT PANEL
REAR PANEL
KNOB CONTROL

SCREWDRIVER ADJUST
WMAIN SIGNAL PATH
FEEDBACK PATH

CONDUCTING ELEMENT

WIPER MOVES TOWARD "'CW"' WHEN
CONTROL 18 ROTATED CLOCKWISE

POWER LINE GROUND
CIRCUIT COMMOMN GROUND

TEST POINT

""AND" GATE

INHIBIT GATE

-MOR" GATE

WAVEFORMS SHOWN ARE TYFICAL

SWITCH DESIGNATIONS

A3SIBR(2-1/2)

A3s1 SWITCH 51 WITHIN ASSEMBLY A3
B 2ND WAFER FROM FRONT
{4=18T, ETC}
R REAR OF WAFER
[F=FRONT}
(2-1/2) TERMINAL LOCATION (2})

{VIEWED FROM FRONT)

REFERENCE DESIGNATIONS

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

ASSEMBLY ABBREWVIATION COMPLETE DESCRIPTION
AZS C1 AZBCI
A25A1 CR1 A2EATCRI
NQ PREFIX J3 J3
Asgsembly 5tk.No, Assembly Serics Mo,
Assembiy Aszsembly (inchudes A25A1 fused to document
Number Name Axzembiy) changdes)

/A'\ ’ s \I_M
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

ssy T

Al RECTIFIER ASSY

12 mounted an Rectifier | -8031 13 ner mounted
Assembiy A2S I A biy 103 00— E" ! | on Aszembly 425
Numbers indicate Part of A28 I . '
Pins of f2 \I Ids
e Tl GRI WHT-GRN-GY Reo ‘7 +6.3v
ASP1(6)

7 QY L] |
l1 ol
e | ‘

& BLK 1
\ -— l

+6.3V supplied
from {3 to Pin 6
of Pl on
Axsembly AF

12
B &Y

L

3
Transflormer /T/

Tetmina!
Numbers ] 1

Conncctor AZSXAT
Pin Numbors

Figure 8-1. Schematic Diagram Notes

02337-1




IKHZ
INTERNAL
OSCILLATOR

e |

r '!
IDQ RESiSTGR:

B i
10Q AESISTOR|

BT

1 capaciTor

-

1 BlAS 17
| BATTERY 1 N/
L J >"—I

>I,._.._....___

FUNCTION

FREQUENCY

SELECTOR

DCY FOR
RESISTANCE
MEASUREMENT

[oa] O---1

UNKNOWN >.i_
(o) T

COUNTER

ammmemmm————

SELECTED
INPUT

BRIDGE
ETWORK

NETWORK

.
LOW v
i
] FEEDBACK
: [w]
! AUTO T
H 1
_______ [P IR ESN U R L A
/ DIFFERENT
VARIABLE
HIGH HIGH | RESISTANCE AMPLIFIER
IMPEBANCE MILLER
lMPED::EE AMPL CIRCKHT INTEGRATL
DIFFERENTIAL
AMPL
LIMITING LIMITING
AMPL AMPL
PHASE MILLER
COMPARATCR INTEGRATOR SWITCHING

REFERENCE GENERATOR ——




COUNTER

|
|
|
[}
|
|
1
i
|
I
|
1
1
I
I
A

O SENSITIVITY
]
]
t
|
i
i
1
]
1

-
[ BETE

DIFFERENTIAL

S
NETWORK CIrRCUIT
ERROR
SIGNAL
AMPL
. /
A
1
FEEDBACK
)
g T
1
________________ J.___——-—---__———.--—-_———-.--—_——_—----————_---
DIFFERENTIAL
—|  rEdstane AMELIFIER & oFHasE
CIRCUIT INTEGRATOR
AMPL
MILLER ONE SHOT
INTEGRATOR SWITCHING MULT (VIBRATOR

——— REFERENCE GENERATOR

IFIER

- A e e d

-
ll
1
1
H
-al | 3
NEON LAMP CIRECTION
ORIVER INDICATOR
C4260-D-|
Figure 8-2,

Section VIO
Figure 8-2

Overall Block Diagram

8-3




Section VIII Model 4260A
Figure 8-3
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Model 4260A

SWEEP SPEED
200us/cm

AMPLITUDE
IV/cm

@ +12 To +13.5vDC

© - 10 -125vDC

@ +95 10 +iI5VDC

A200
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Section VII Model 4260A
Figure 8-5
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Model 4260A

OSCILLOSCOPE SETTINGS
TEST Poltls VERTICAL HORIZONTAL
o o o 20 mV/cm (use IOl probe)
o 2mV/cm (use IO:l probe)
o @ 20 mV/cm \)11. L ¥ 200 us/cm
OO O 0.5 V/cm
00 2v/em
(16 5v/em

COMMON WAVEFORMS:

FIGURE 8-4 (IkHz OSCILLATOR)

SEE PAGE 5-12 FOR MEASUREMENT PROCEDURE.
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Figure 8-6
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Model 4260A

@® o QO @ 53 T086.1VDC -

OSCILLOSCOPE *:
VERT=2V/cm
HORIZ=200us/cm

(26 JANOY 29)
+1,3V TO -0.4V BIAS

RANGE FOR CR4I9
AND CR420

DC VOLTAGE DIFFERENCE
BETWEEN @) AnD @) OR
@ A0 @ s LESS THAN
IOmV WHEN BRIDGE IS
BALANCED

I
AMPLITUDE ENVELOPE
€ SEE PARAGRAPH 5-50

@0 @ & T

A. CRL DIAL 0.2 %
HIGH FROM
BALANCE ARy

B. POLARITY RE-
VERSED WITH
CRL DIAL 0.2% i

LOW @ gev |
OSCILLOSCOPE*:
VERT =.1V/cm
HORIZ =200us /cm

=34V

BRIDGE
BALANCE

*SEE FIG 8-4 (IkHz OSCILLATOR)() FOR COMMON WAVEFORM SETTINGS .
SEE PAGE 5-12 FOR MEASUREMENT PROCEDURE.
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ELECTRONIC INSTRUMENTATION SALES AND SERVICE

w UNITED STATES, CANADA, CENTRAL AND SOUTH AMERICA
UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

TWX: 510-579-2204

Tel: (205) 481-4581

ARIZONA

3008 North Scoftsdale Road
Scottsdale 85251

Tel: {602) 845-7601

TWX: 910-950-1282

232 Sputh Tucson Bouleyard
Tueson 85715

Tel: (602) 623-2564

TWX: 910-952-1162

CALIFORNIA

3939 Lankershim Boulevard
Horth Hallywnod 51604
Tel: (213) §77-1282

TWX: 910-499-2170

1101 Embarcaders Road
Palo. Afto 84303

Tel: {415) 327-6500

TWX: 810-373-1280

2591 Carlshad Avenue
Sacramento 95821
Tel: (516) 483-1463
TWX: 910-367-2092
1056 Shafter Strest
San Diege 32106

Tel: {714) 223-8103
TWX: 910-335-2000

COLORADO

7955 East Prentice
Englewaod 80110
Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
508 Tolland Street
East Hartford (5108
Tel: (203) 283.9304
TWX 710-425-3416
111 East Averue
Morwatk 06851

Tel: {(303) 853.1251
TWX: 710-4568-3750

DELAWARE

3941 Kennett Pike

Wiimingten 19807

Tel: {302) 655-6161
TWX: 510-666-2214

CANADA

BRITISH COLUMBIA
Hewlett-Packard {Canada) Ltd.
2184 West Broadway
Vancouver

Tel: (604} 728-7520

TWX: 610-922-5050

FLORIDA

Suite 108

9993 N.E. 2nd Avenue
Miami Shores 33138
Tal: (3D5) 758-3626
TWX: 810-B48-7262
P.Q. Box 20007
Herndon Station 32814
621 Commgonwealth Avanue
Orlandy

Tel: (305) 841-2370
TWX: 810-850-0113
P.0. Bax 8128
Madeira Beach 33708
410 150th Avenue

§t. Petersburg

Tel: (813) 391-0211
TWX; 810-863-0366

GEORGIA

3110 Maple Drive N.E.
Atlanta 30305

Tel: {404) 233-1141
TWX: 810-751-3283

ILLINCIS

5500 Howard Straet
Shokie 60074

Tel: (312} 577-0400
TWX: 910.223.3613

INDIANA

4002 Meadows Drive
Indianapolls 46205

Tal: {(317) 546-4891
TWX: 810-341-3263

LOUISIANA

P.Q, Box B56

1942 willlams Boulevard
Kenner 70062

Tel: {504} 721-6201
TWX: BI10-955-5524

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: {301) 944-5400
TWX: 710-862-0850

P.0. Box 727

Twinbrook Station 20851
12303 Twintrock Parkway
Rockyille

Tel: (301) 423-7560
TWX: 710-828.9684

ONTARIO

Hewlett-Packard (Canada) Lid.
880 Lady Ellen Flace

Ottawa 3

-Tel: (613) 722-4223
. TWX: 610-562-1952

MASSACHUSETTS
Middlesex Turnpike
Burlington 01803
Tel: (617) 272-3000
TWX: 710-332.0382

MICHIGAN

24315 Northwestern Highway
Southfield 48076

Tal: (213) 353-9100

TWX: 810-232-1532

MINNESOTA

2459 Unlversity Avenue
St. Faul 55114

Tel: (612) 646-7881
TWX: 910-563-3734

MISSOURI

9208 Wyoming Place
Kansas City 64114

Tel: (816} 333-2445

TWX: 810-771-2087

2812 Sputh Brentwood Blyd.
5t. Louls 63144

Tel: {314) 644-0220

TWX: 910-760-1670

NEW JERSEY

Crystal Brook Prof. Bldg,
Route 35

Eatontown

Tel: {201) 747-1060Q

381 Grand Avenue
Englewood 075631

Tel: {201} 567-3933
TWX: 710-891-9707

. NEW MEXICO

P.0. Box 8366

Station C 87108

6501 Lomas Boulevard N.E,
Albyquerqua

Tel: {505) 255-5586

TWX: 810-589-1665

156 Wyatt Drive

Las Cruces 88001

Tel: {505) 528-2486

TWX: 910-883-0550

Hewlett-Packard (Canada} Lid.
1415 Lawrence Avenue West
Toronta

Tal: (416) 249-9196

TWX: 610-492-2382

CENTRAL AND SOUTH AMERICA

ARGENTINA
Mauricio A. Sudrez
Telecomunicaciones
Carlos Calvp 224
Buenos Aires

Tel: 30-6312, 34-0087

BRAZIL
Ciental, Importaciio e
Comércio Ltda.
Rua Cleto Campela, 44 - 5° andar
Recifs

Ciental, Importacio =
Comércio Lida.

Avenlda 13 de Maio, 13-22° andar

Rin de Janelro, G.B,

Ciental, Importacio e
Comércly Lida.

Rua [es. Eliseu Guilherme, &2

S%0 Paulo 2

Tel: 70-2218

CHILE

Hé&ctar Calcagni
Caslita 13942
Santlago '
Tel: 490.506, 393.119

COSTA RICA

Lic. Alfredo Gallegos Gurdidn
Apartado 3243

San José

Tel: 21-86-12

EL SALYADOR
Electrdnica

Apartado Postal 1589
San Salvadar

Tel: 4683

GUATEMALA

Olander Associates Latin America

Apartado 1226

7a. Calle, 0-22, Zona 1
Guatemala City

Tel: 22812

MEXICO

Hewlett-Packard Mexicana,
S.A de LV

Eugenia 408, Dept. 1

Mexico 12, D.F.

NICARAGUA
Roberto Terén G.
Edificio Terén
Apariade Postal 689
Managua

Tel: 3451, 3452

NEW YORK

1219 Campyllle Road
Enticott 13760

Tel: (607} 754-0050
TWX: 510-252-0890
236 East 75th Street
New York 10021

Tel: {212} B79-2023
TWX: 710-581-4378

82 Washington Street
Poughkeepsie 12601
Tel: {214} 454-7330
TWX: 510-248-0012

39 Saginaw Drlve
Rochester 14623
Tel: (716) 473-3500
TWX: 510-253-5981

1025 Northern Boulevard
Roslyn, Long Island 11576
Tel: (516) 859-8400

TWX: 510-223-0811

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

NORTH CAROLINA
P.0. Box 5187

1923 North Main Street
High Point 27262

Tei: (919) 882-5873
TWX: 510-525-1516

aHIO

5578 Pearl Road
Cleveland 44129

Tel: {216) 884-9209
TWX: 810-421-B500
1250 West Dorothy Lane
Daytan 45409

Tel: (513) 298-0351
TWX: B10-459-1925

OREGON

2737 S.W, Corbatt Avenus
Partland 97201

Tel: (503) 228-5107

PENNSYLVAMIA

Park Place Qffice Buflding
Camp HIll

Tel: (71%) 737-6791

QUEBEC

Hawlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Painte Claire

Tel: {514) 697-4232

TWX: 610-422-3022

Telpx: 01.2819

PANAMA

Electrénico Balboa, 5.4,
P.0. Box 4929

PFanama City

Tel: 3-0833

PERU

Fernando Ezela B.

Av. Petit Thouars 4719
Casilla 3061

Lima

Tel: 50345

PUERTO RICO

Zan Juan Electronics, nc.
Ponce de Ledn Mo, 150, Stap 3
Pta. de Tierra Sta.

San Juan

Tel: (80%) 725-3342

Monroe Complex

Moss Side Boulevarg
Manroeville 15146

Tel: {412) 271-0724

TWX: 710-797-3650

144 Elizabeth Street

Wast Gonshohocken 19428
Tel: {215) 248-1600, 828-6200
TWX: 510-660-8715

TEXAS

P.Q. Box 7166

3605 Inwood Road
Ballas 75209

Tel: (214) 357-1881
TWX: 910-861-4081
P.0. Box 22813

4242 Richmend Avenue
Houstan 77027

Tel: {713} 667-2407
TWX: 910-881-2645
GOYERNMENT CONTRACT OFFICE
225 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-4171
TWX: 910-871-1170

UTAH

2880 South Maln Street
Salt Lake City 84115
Tel: (201} 486-8166
TWX: 910-225-5681

VIRGIMNIA

P.0. Box 6514
2111 Spencer Road
Rithmand 23230
Tel: {703) 282-5451
TWX: 710-856-0157

WASHINGTON

11656 N.E. Eighth Street
Bellevue 98004

Tel: {206} 454-3971
TWX: 910-443-2203

FOR AREAS NOT
LISTED, CONTACT:
Hewlett-Packard

1501 Page Mill Road

Palo Alto, California 24304
Tel: (415) 326-7000

TWX: 910-372-1267

Teley: 34-8461

FOR AREAS NOT

LISTED, CONTACT:
Hewlett-Packard |nter-Americas
1501 Page Mill Road

Palg Alto, Galifornia 94304

Tel: {415) 326-7000

TWX: 910-373-1267

Telex: 034-8461

Cable: HEWPACK Palo Alto

VENEZUELA

Cltec, C.A

Edif. Arisan-Of. 14

Avda. Francisco de Miranda
Apartade dal Este 10934 Chacaito
Caragas

Tel: 71.88.05

FOR AREAS NOT

LISTED, CONTALT:
Hewlett-Packard Inter-Americas
1501 Page Mill Road -
Palp Alto, California 84304

Tel: {415) 326-7000

TWX: 910-373-1267

Telex: 034-B461

Cahie: HEWPACK Palg Alte
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% ELECTRONIC INSTRUMENTATION SALES

w= EUROPE, AFRICA, ASIA, AUSTRALIA

ROPE
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0f HinbH

techaftliche Instrumente
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¥
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tPackard Benelux §.A.
ﬂe de I'Hapltal
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hagen §
- 45 00
ND
WY
Ankaty 11
” 10153
110
133
:E
Packard France
e d'Or
- Rhifne
35 68
wPackard France
gie\rard Massena

L]
1718

GERMANY

Hewlett-Packard Vertriebs-GmbH
Lietzenburger Strasse 30

1 Berlin W 30

Tel: 24 86 36

Hewlett-Packard Vertriebs-GmbH
Herrenberger Strasse 110

703 Biiblingen, Wliurttemberg
Tel: 8971

Hewlett-Packard Vertriebs-GmbH
Achenbachstrasse 15

4 Misseldarf 1

Tel: 68 52 58

Hewlett-Pachard Vertrlahs-GmbH
Kurbessenstrasse 95

6 Frankfurt 50

Tel: 52 00 36

Hewlett-Packard Vertriebs-GmbH
Beim Strohhause 26

2 Hamburg 1

Tel: 24 D5 52

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13

& Munich 8

Tel: 43 51 21

GREECE

Kostos Karayannis
18, Ermou Street
Athens 126

Tel: 230 301

HCA, ASIA, AUSTRALIA

ALIA

Electronics (Yic) Pty., Ltd.

fair Streat

5.6 6

we, Yictoria

1371 {4 lines)
Elactronics

.} Pty, Ltd.
Street

lgw South Wales
6338

A
Salespower & Agency
Ltd., Co.

t 718
»aba
80

ntific Instrument Co., Ld
hadur Sapru Road
i1

1

ntific Instrument Co., Ld
Dadsbhai Naaroji Road
1

642

The Scientific instr. Co,, L4,
11, Esplanade East

Caleutta L

Tel; 23-4128

The Scientific Instrument Co., Ld.
30, Mount Road

Madras 2

Tel: BA339

The Sclentific Instrument Co., Ld.
B-7, Ajmerl Gate Extn.

New Delhi 1

Tel: 27-1053

IRAN

Telecom, Ltd,

P. 0. Box 1812
Teheran

Tel: 43850, 48111

ISRAEL

Electranics & Englneering
Division of Matorgla lsrael Ltd.
16, Kremenelskl Street
Tel-Aviv

Tel: 35021/2/3

IRELAND

Hewlatt-Packard Lid.

224 Bath Road

Stough, Bucks, £ngland

Tel: Siough 28405-9, 2394R6-0

ITALY

Hewlett-Packard italiana §.p.A,
Viale Lunigiana 45

Milan

Tel: 9 15 84

Hewlett-Packard !tallana $.p.A,
Palazzo Italia

Piazza Marconi 25

Rome - Eus

Tel: 591 2544

NETHERLANDS
Hewlett-Packard Beneluw, M.V,
de Beelelaan 1043
Amsterdam, 7.2

Tel: 42 17 77

NORWAY
Morgenstierne & Co. A/S
Ingenigfirma

6 Wessels Gate

Qsla

Tel: 20 16 35

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Shinhankyu Building

No. B, Umeda

Kita-ku, Osaka Clty

Tel: 313-0091
Yokogawa-Hewett-Packard Ltd,
Ite Bullding

Mo, 58, Kotorl-cho
Nakamura-ku, Magoya City
Tel: 551.0215

Yokgawa-Hewlett-Packard Ltd,
Dhashi Building

o. 89, I-.chome, Yoyogi
Shibuyz-ku, Tokyo

Tel: 370-2281

KENYA

R. J. Thbury Ltd,

P. 0. Box 2754

Suits 517/518

Hotel Ambassadeur
Nalrobi

Tel: 25870, 26803, 63206

KOREA

American Trading Co., Korea, Ltd.

Sepul P, 0. Box 1103
112-35 Sokong-Dong .
Jung-ku, Segul

Tel: 3.7049, 3.7613

PORTUGAL

Telectra

Rua Rodrigo da fonseca 103
P.0. Box 2531

Lishon 1

Tel: 68 60 72

SPAIN

Ataio Ingerieros
Urgel, 259
Sarcelona, 11

Tel: 230-69-88
Ataio Ingenieros
Enrique Larreta 12°
Madrid, 16

Tel: 235 43 44

SWEDEN

HF Instrument AB
Hapakersgatan 7
Miiindal

Tel: 031 - 27 68 00

HP instrument AR
Centralvigen 28
Selna

Tel: 08 - 83 0B 30

LEBANOMN

Constantin E. Macridis
Ciemenceau Street
Clemenceau Center
Beirut

Tel: 220845

NEW ZEALAND
Sample Electronics {N.Z.) Ltd.
8 Matipp Strest
Onehunga S.E. &
Auckland

Tel: 6567-356

PAKISTAN (EAST)
Mushko & Company, Ltd.
Zirat Chambers

31, linnah Avenue

Dagca

Tel: BOOSS

PAKISTAN {WES$T)
Mushko & Company, Ltd,
Qosman Chambers
Yictorla Road

Karachi 3

Tel: 51027, 52927

SOUTH AFRICA

F. H. Flanter & Co. {Pty.}, Lid.
Rosella House

Buitencingle Street

Cape Town

Tel: 3-3817

AND SERVICE

SWITZERLAND
HEWPAK AG
Zuticherstrasse 20
8952 Schileren
Zurich

Tel: (051) 98 18 21

TURKEY

Telekom Engineering Bureau
P.0. Box 376 - Galata
Istanbul

Tel: 48 40 40

UNITED KINGDOM
Hewlett-Packard Lid,

224 Bath Road

Slaugh, Bucks

Tel: Slough 28406.9, 79485-9

YUGOSLAVIA

Belram 5.4,

83 avenue des Mimosas
Brussals 15, Belgium
Tel: 35 29 58

FOR AREAS NOT
LISTED, CONTACT:
Hewlett-Packard A,

54 Route des Acacias
Geneva, Switzerland

Tel: {022) 42 81 50

Telex: 2.24.86

Cable: HEWPACKSA Geneva

F. H, Flanter & Cu. (Pty.), Ltd.
104 Pharmacy House :
20 Jorissen Streat A
Braamfontein, Iohannesburg
Tel: 724-4172

TAIWAN

Hwa Sheng Electronic Co., Ltd.
P. D, Box 1558

21 Nanking West Rgad

Taipel

Tel: 46076, 45936

THAILAND

The International
Engineering Co., Ltd,

P. 0. Box 39

£14 Sukhumyit Road

Bangkok

Tel: 913460-1-2

FOR AREAS NOT

LISTED, CONTALT:
Hewlett-Packard Export Marketing
1301 Page Mill Road

Pala Altg, California 94304

Tel: (415) 328-7¢00

Telex: 034-8461

Cable: HEWPACK Palo Alto
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