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8405A—-A-148B

Figure 1-1. Model 8405A Vector Voltmeter and Supplied Accessories
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Model 8405A

Section I

SECTION 1|
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Model 8405A Vector Voltmeter (Figure 1-1)
has a voltmeter and phasemeter for measuring the
amplitude and phase relationship of the fundamental
components of two RF voltages. The RF rangeis 1 to
1000 MHz; the phase range is 0 to 360 degrees; and
the amplitude ranges are from at least 1.5 millivolts
to 1 volt rms for one channel, and 10 microvolts to
1 volt rms for the other.

1-3. Phase relationship is continuously displayed.
Angles from 0 to 360° can be measured and read
directly from the zero-center meter with +0.1°
resolution.

Table 1-1.

1-4. Absolute voltage amplitudes read separately can
be measured to within +2% from 1 to 100 MHz, +6%
from 100 to400 MHz and $12% from 400 to 1000 MHz.
Relative voltage measurements can be made to within
+2% (0.2 dB) of full scale on the -10 through -60 dB
Amplitude Ranges.

1-5. Outputs include an intermediate frequency (IF)
output for each input, a voltage proportional to ampli-
tude meter voltage reading and a voltage proportional
to phase meter reading. The IF outputs are 20 kHz
replicas of the RF input waveforms with the same
amplitude and phase relationship. Complete specifi-
cations of the Model 8405A are given in Table 1-1.

INPUT CHARACTERISTICS

Instrument Type: Two-channel sampling RF milli-
voltmeter-phasemeter which measures voltage of
two signals and simultaneously displays the phase
angle between the two signals.

Frequency Range; 1 MHzto 1 GHz in 21 overlapping
octave bands (lowest band covers two octaves).

Tuning: Automatic within each band. Automatic
phase control (APC) circuit responds to the Chan-
nel A input signal. Searchandlock time, approxi-
mately 10 millisec.

Voltage Range

“Chamel A
1to10 MHz: 1.5 mV to1 V rms.
10 to 500 MHz: 300 uVtol V rms.
500 to 1000 MHz: 500 uV to1l V rms.
Can be extended by afactor of 10 with 11576A

10:1 Divider.
Channel B: 100 uV to 1V rmsfull scale (input

to Channel A required); can be extended by a
factor of 10 with 11576A 10:1 Divider.

Input Impedance (nominal): 0.1 megohm shunted
by approximately 2.5 pF; 1 megohm shunted by
approximately 2 pF when 11576A 10:1 Divider is
used; 0.1 megohm shunted by approximately 5 pF
when 10216A Isolator is used. AC coupled.

Isolation Between Channels:
1 to 300 MHz: greater than 100 dB.
300 to 1000 MHz: greater than 80 dB.

Maximum AC Input: 2 V peak.
Maximum DC Input: 150 V.,
VOLTMETER CHARACTERISTICS

Meter Ranges: 100 yV to 1 V rms full scale in
10-dB steps. Meter indicates amplitude of the
input signal.

Voltage Accuracy: When accessories are used on
one or both probes.

Specifications
Accessory Impedance Frequency Accuracgre
+2%
502 1-100 MHz | of full
scale
HP 11536A
500 Feed- | 779 | SWR |100.300 |%6%
of full
through MHz scale
Tee 1-750 <1.15 o
MHz £12%
1-1000 | <1.20 [390-1000 o puy
MHz scale
1 MO 2 pF
equiv,
HP 11576A | to 6%
10:1 __ 80 k$| 1-100 MHz| of full
Divider f (MHz) scale
- from 5-100 MHz
100 k S 5 pF
equiv, £6%
HP 102164 | to 39 1-200 MHz| of full
so = kQ scale
(MHz)

* After one-hour warmup.
**Above 300 mV and 800 MHz add +5%.

Voltage Ratio Accuracy: 1-200 MHz.
0.2 dB for -60 to 0 dB Ranges.
0.5 dB for -70 dB and +10 dB Ranges.

Voltage Ratio Accuracy: 200-1000 MHz.
0.2 dB for -60 to -10 dB Ranges.
0.5 dB for -70 dB and 0 dB Ranges.
1.5 dB for +10 dB Range.

Residual Noise: Less than 10 uV as indicated on
the meter.

Bandwidth: 1 kHz.

1-1
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Model 8405A

Table 1-1, Specifications (cont'd)

PHASEME TER CHARACTERISTICS

Phase Range: 360°, indicated on zero-center
meter wi% end-scale ranges of :180, :18, and
+6°, Meter indicates phase difference between
the fundamental components of the input signals.

Resolution: 0.1° at any phase angle.

Meter Offset: +180° in 10° steps.

Phase Accuracy: At single frequency 1.5° (equal
voltage at Channel A and B).

Phase Accuracy vs. Voltage: See table below.

Phase Jitter vs. Channel B Input Level:
Greater than 700 uV: Typicallylessthan0.1° p-p.
125 to 700 uV: Typically less than 0.5° p-p.
20 to 125 uV: Typically less than 2° p-p.

GENERAL

20 kHz IF Output (each channel): Reconstructed
signals, with 20 kHz fundamental components,
having the same amplitude, waveform, and phase
relationship as the input signals. Output imped-
ance, 1000 ohms in series with 2000 pF; BNC
female connectors.

Recorder Output:

Amplitude: 0 to +1 Vdc +6% open circuit, propor-
tional to voltmeter reading in volts. Output
tracks meter reading within +0, 5% of full scale.
Output impedance, 1000 ohms; BNC female
connector.

Phase: 0 to £0.5 Vdc 6%, proportional to phase-
meter reading. External load greater than
10,000 ohms affects recorder output and meter
reading less than 1%. Output tracks meter read-
ing within £1.5% end scale; BNC female
connector.

RFL Conducted and radiated leakage limits are
below those specified in MIL-I-6181D and MIL-I-
16910C except for pulses emitted from probes.
Spectral intensity of these pulses is approximately
60 uV/MHz; spectrum extends to approximately
2 GHz. Pulse rate varies from .98 to 2 MHz.

Option 02, Linear dB scale uppermost on
“voltmeter.

Power: 1150r230 V +10%, 50 to 400 Hz, 35 watts.
Weight: Net, 30 lbs (13, 5 kg).

Dimensions:
fe———— 16} t428) ———w
NOTE i W [N o
DIMENSIONS IN INCHES AND {MILLIMETERS)
(R) 14 RACK MEIGHT UINCLUDING FILLER STRIF)
FOR CABINET HEIGHT {INCLUDING FEETI ADD
& (8) TO E(A RACK HE(GHT |
(@) rear aPrON RECESS 183

ToP 16§ (367

o i

19(483)

REAR

 ira——

Phase Accuracy Vs. Voltage

Frequency Voltage Range Voltage Range Phase*

Accessory (MHz) Channel A Channel B Accuracy
HP 11536A 1-10 1.5 mV to 300 mV 100 1V to 300 mV £3°
50-Ohm Feed- 10 - 500 300 uV to 300 mV 100 'V to 300 mV +3°
through Tee 500 - 1000 500 uVto 100 mV 100 uV to 100 mV +3°
HP 11576A 1-10 1.5 mVto 3V 1 mVto 3V +4°
10:1 Divider 10 - 100 1mVito 3V 1 mVto 3V +4°
HP 10216A 1-10 1.5 mV to 300 mV 100 4V to 300 mV +6°
Isolator 10 - 200 300 uVto 300 mV 100 uV to 300 mV +6°

are not equal,

*To be added to single-frequency accuracy (+1.5°) when the voltages at Channel A and B

1-2




Model 8405A

1-6. ACCESSORIES FURNISHED.

1-7. A detachable power cable, a rack-mountingkit
with mounting hardware and several probe acces-
sories are supplied with the Model 8405A. The probe
accessories consist of two isolators, two voltage
dividers, grounding clips, replacement probe tips
and wrench, and probe to BNC adapters.

1-8, ISOLATOR. The HP 10216A Isolators attachto
the input probes and eliminate the effect of test point
impedance.

1-9. DIVIDER. The HP11576A 10:1 voltage dividers
attach to the input probes to increase the maximum
input voltage limitto 10 volts rms. The dividers also
eliminate the effect of test point impedance.

1-10. GROUNDINGCLIPS. The grounding clips fasten
to the dividers and isolators near the probe tip for
grounding close to the measuring point.

1-11. PROBE TIPS, The probe tips are screw-in
replacements for the probe points.

1-12. PROBE-TO-BNC ADAPTER. The HP 10218A
adapter converts the probe tiptoa male BNC
connector.

1-13. ACCESSORIES AVAILABLE,

1-14. PROBE-TO-MICRODOT ADAPTER. Two ver-
sions are available: one converts the probe tip to a
Microdot screw-on connector, the other converts the
tip to a Microdot push-on connector. The adapters
are available under accessory numbers 10220A
(screw-on version) and 10223A (push-on style).

1-15. FIFTY OHM TEE. This connector is specially
designed to match the impedance of the Model 8405
probe to permit monitoring signalsin a 50-ohm trans-
mission line. The line section has type N connectors
and probe coupling is by means of a push-style friction
connector. The tee is available under accessory
number 11536A. ‘

1-16. ACCESSORY CASE. The accessory case, with
two compartmented sections, provides convenient
storage for accessories andis available under acces-
sory number 11570-60001.

Section I

1-17. ACCESSORY KIT. A kit of accessories and
adapters isavailable under accessory number 11570A.
The kit contents are listed in the following table.

e HP Part

Qty. Description Number

2 50-ohm tee, type N to probe 11536A

1 Power splitter, type N 11549A

2 50-ohm termination, type N 908A

1 Shorting plug, type N 11512A
1 Accessory C 11570-
cessory Case 60001

1-18. The items listed as part of the Accessory Kit
are also available separately. Order by the HP part
number given in the Table.

1-19. INSTRUMENT COVERED BY MANUAL.

1-20. This manual applies directly to instruments
having serial numbers prefixed 838 (first three
numbers of serial number). If the serial prefix of
your instrument is other than 838, there are differ-
ences between the instrument described in this manual
and your instrument. These differencesaredescribed
in the appendix at the rear of this manual or in a
Manual Changes sheet supplied with this manual. ¥
the manual changes sheet is missing, the information
can be supplied by your nearest Hewlett-Packard
Sales and Service Office (see lists at the rear of this
manual). The manual changes sheet may also include
an "ERRATA" section which describes manual cor-
rection information which applies to the manual for all
instruments INCLUDING instruments prefixed 838,

1-21. INSTRUMENT OPTIONS.

1-22. OPTION 02. Model 8405A furnished with the
normally installed AMPLITUDE meter replaced with
a special logarithmic meter. This special meter has
a linear dB scale which is uppermost on meter face.
Meter scaleis about 12 dB with a calibrated accuracy

of +0.2 dB.
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NOTE &
% PART OF RACK MOUNTING KIT = TILT STAND
hp 5060-0776 | hp 1490-0030

*
FILLER STRIP
hp 5040-0164

PLASTIC
| o> FOOT
AL~ hp 5060-0767

*
RACK MOUNTING
FLANGE
hp5020-0710
(LH)

RETAINING SCREWS
8-32X7/16 IN.
hp 2510-0038

INSTRUCTIONS

% . REMOVE TILT STAND, PLASTIC FEET,
RACK MOUNTING

TRIM STRIP AND TRIM STRIPS.
(ADHESIVE BACK) FLANGE
hp 5000-0052 hp 5020-071 2. ATTACH FILLER STRIP AND RACK
(RH) MOUNTING FLANGES, KEEPING LARGE

NOTCH ON FLANGES TO INSTRUMENT
BOTTOM.

Figure 2-1. Preparation for Rack Mounting

2-0
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Section II

SECTION 11
INSTALLATION

2-1. UNPACKING AND INSPECTION.

2-2. The Vector Voltmeter was carefully inspected,
mechanically and electrically, prior to shipment. In-
spect it for mechanical damage incurred in transit,
check for supplied accessories, and test electrical
performance. If there is damage or deficiency notify
the carrier and the nearest Hewlett-Packard office
(HP offices are listed at the rear of this manual). In
the event of mechanical damage, the packing materials
and carton should be held for carrier's inspection.

2-3. PREPARATION FOR USE.
2-4. POWER REQUIREMENTS.

2-5, The Vector Voltmeter requires a power source
of 115 or 230 volts ac +10%, 50 to 400 Hz, single phase,
which can supply approximately 35 watts.

2-6. 115/230 VOLT OPERATION,

2-7. A rear panel two-position slide switch permits
operationfrom either a 115- or 230-volt power source.
The number visible on the switch indicates line voltage
for which the instrument is connected. Adjacent to
switch is correct line fuse rating for each line voltage.

2-8. To prepare the Model 8405A for operation, po-
sitionthe 115-230 volt switch so that the number visible
on the slider corresponds to the available line voltage,
and install a line fuse of correct rating.

CAUTION

To avoid damage to the instrument, before
connecting the power cable, set the 115-230
switch for the line voltage to be used.

2-9. POWER CABLE.

2-10. To protect operating personnel, the National
Electrical Manufacturers' Association (NEMA) recom-
mends that instrument panels and cabinets be grounded.
Accordingly, the Vector Voltmeter is equipped with a
three-conductor power cable which, when plugged into
an appropriate receptacle, ground panel and cabinet.
The offset pin of the three-prong connector is the
ground pin.

2-11. To preserve the protection feature when oper-
ating the Vector Voltmeter from a two-contact outlet,
use a three-prong to two-prong adapter (HP Stock No.
1251-0048) and connect the green pigtail on the adapter
to ground.

2-12. COOLING.

2-13. The temperature of surrounding air must not
exceed 55°C (131°F). Clearances for ventilation should

be 3 to 4 inches at the rear of the cabinet and 2 to 3
inches at the sides. The clearances provided by the
plastic feet in bench stacking and the filler strips in
rack mounting are adequate for the top and bottom cab-
inet surfaces.

2-14. BENCH OPERATION.

2-15. The Model 8405A cabinet has plastic feet and a
foldaway tilt stand for convenience in benchoperation.
The tilt stand permits inclining the instrument for ease
in reading the meters. The plastic feet are shaped to
provide clearance for air circulation and to make full-
width modular cabinet instruments such as the Vector
Voltmeter self-aligning when stacked.

2-16. RACK MOUNTING.

2-17. Preparation for rack mounting is illustrated in
Figure 2-1. All necessary hardware is included inthe
supplied rack mounting kit.

2-18. REPACKAGING FOR SHIPMENT.

2-19. USING ORIGINAL PACKAGING. The same con-
tainers and materials used infactory packaging can be
obtained through the Hewlett-Packard sales and service
offices listed at the rear of this manual.

2-20. If the Model 8405A isbeing returned to Hewlett-
Packard for servicing attach a tag indicating the type
of service required, return address, model number
and full serial number. Also, mark the container
FRAGILE to assure careful handling.

2-21. In any correspondence refer to the instrument
by model number and full serial number.

2-22. USING OTHER PACKAGING. The following

‘general instructions should be used for repackaging

with commercially-available materials:

a. Wrap the instrument in heavy paper or plastic.
(If shipping to a Hewlett-Packard service office or
center, attach a tag indicating the type of service re-
quired, return address, model number, and full serial
number. )

b. Use a strong shipping container. A double-wall
carton made of 350 pound test material is adequate.

c. Use enough shock-absorbing material (3 to 4 inch
layer) around all sides of the instrument to provide
firm cushion and prevent movement inside the con-
tainer. Protect the control panel with cardboard.

d. Seal the shipping container securely.
e. Mark the shipping container FRAGILE to assure
careful handling.

2-1
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Probe A. Input to channel A. The Voltmeter 8. PHASE RANGE. Set phase meter scale. Red
and Phasemeter tune to probe A input frequency. ZERO control has at least +10° range.
: 9. PHASE FINDER. Overrides PHASE RANGE
Probe B. Input tochannel B. A signal at probe
A is required for phase measurerient ax]iod for and PHASE METER OFFSET to select the +180
channel B amplitude measurement. phase range and zero.offset. T:Ised tofind phase
angle without changing settings of controls.
LINE. Depresstoturn on 8405A; lamp lights. 10. PHASE METER OFFSET. Used to reduce input
Pushbutton retainer unscrews for lamp phase angle and allow use of expanded PHASE
replacement. RANGE scales. Not usable unless a definite
input angle exists.
AMPLITUDE Meter. Reads amplitude of
fundamental component of signal applied to 11. APC UNLOCKED. Lamp lights to indicate
probe A or probe B. 8405A not tuned. Amplitude is too low and/or
FREQ RANGE - MHZ selector is notset to the
AMPLITUDE CHANNEL. Selects channel to range which includes fundamental frequency of
be measured on voltmeter. * probe A input.
12. FREQ RANGE - MHz. Coarse tuning control
;Lgfl"?glzg IIZANGE' Sets AMPLITUDE to put input signals within capture range of
‘ automatic fine tuning. Selected range must
PHASE Meter. Reads phase angle between :gclx;ggiuxdamental frequency of signalapplied
the fundamental components of signals applied P '
to probes. 13. Probe Holder.
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SECTION 11l
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. The Model 8405A Vector Voltmeter isadirect-
reading, two-channel, tuned millivoltmeter-phase-
meter for measuring the amplitudes of and phase angle
between the fundamental components of two radio fre-
quency voltages. The radio frequency range is 1 to
1000 MHz, the phase range is 360 degrees, and the
amplitude ranges are from at least 1.5 millivolts to
1 volt rms for reference channel A and from 100
microvolts to 1 volt rms for channel B. Supplied di-
viders extend the upper limit of the amplitude ranges.

3-3. The Vector Voltmeter consists of a phase-
meter and ac voltmeter which have common inputs
and tuning. The phasemeter continuously monitors
the inputs while the Voltmeter is switched manually
to read channel A or channel B.

3-4. APPLICATIONS.

3-5. Information regarding specific systemand mea-
surement usage is provided in the Hewlett-Packard
Journal Vol. 17, No. 9, and a series of HP Applica-
tion Notes numbered 77. Copies of this literature are
available from your local sales and service office upon
request (see offices listed at the rear of this manual).

3-6. PANEL FEATURES.

3-7. Front and rear panel features are described in
Figures 3-1 and 3-2. Description numbers match the
numbers on the illustration.

3-8. OPERATING PROCEDURES.

3-9. Figures 3-3 and 3-4 give step-by-step operating
procedures. The steps of each procedure are num-
bered, and the illustrationis numbered to correspond.

3-10. GENERAL OPERATING AND
MEASUREMENT CONSIDERATIONS.

3-11, INITIAL TURN-ON.
a. Setrear-panel LINE switch to matchline voltage.

b. Check line fuse for rating beside number showing
on LINE switch (1 amp 3AG for 115 Vac; 1/2 amp
slo-blo 250V for 230 Vac).

c. Connect power cable to line voltage.

d. Press LINE button. The line button should glow
indicating line power applied to instrument.
3-12. INPUT PROBES.
3-13. MECHANICAL FEATURES.

a. Identifying rings: channel A, blue ring; chan-
nel B, white ring.

b. Metal paris: Since probes attach to accessory
adapters by push-on friction couplings, metal parts
must be clean and free of defects (i.e., burrs and
gouges). Also, pointed tips must be aligned with long
axis of probe so that tips are not broken when inserted
in adapters.

c. Storage and shipment: to protect probes,
adapters such as the probe-to-BNC adapter should be
left on when not in use.

d. Tip replacement: Tips are removed by turning
counterclockwise (use supplied accessory - HP Part
No. 8710-0084, Nut Driver). Replacement tips should
not be tightened excessively. Additional tips are
available under HP Part No. 5020-0457.

3-14. ELECTRICAL FEATURES.

a. Probe burn-out: Maximum input is 1.4 volts
rms and 2 volts peak; and +50 Vdec to avoid probe
burn-out.

b. Interaction between channels: Do not connect
both probes directly to same test point. For common
connection, both probes can be fitted with Isolators
(HP 10216A) or 10:1 Dividers (HP 11576A),

c. Sensitivity: Minimum input to probe A is
1.5 mV, 1-10 MHz; 300 1.V, 10-500 MHz; and 500 p.V,
500-1000 MHz. For probe B minimum input is 10 puV
for entire range (1-1000 MHz).

3-15, INPUT SIGNALS,

3-16. Phase and amplitude measurements can be
made atany frequency between 1 and 1000 MHz. How-
ever, the Vector Voltmeter is frequency selective and
therefore must be tuned to input signals. Tuning is
semi-automatic with manual coarse tuning and auto-
matic fine tuning., The automatic function tunes both
channels simultaneously to the channel A signal.
Thus, channel A signal determines the frequency at
which measurements are made.

'3-17. A condition for tuningis that channel A be large

enough to trigger tuning. Minimum required channel
A amplitude isfrequency dependentasfollows: 1.5mV
for 1-10 MHz, 300 pV for 10-500 MHz, and 500 uV
for 500-1000 MHz.

3-18. The Vector Voltmeter is a tuned device with a
very narrow passband (:+1 kHz) at the measurement
frequency. Therefore, measurements canbe made on
complex waveforms, and amplitude-modulated signals
as well as sinusoidal signals. Pulse modulated sig-
nals, however, cannot be measured as the 8405A
cannot tune to an intermittent signal.

NOTE

With complex waveforms the 8405A tunes to
the frequency of the component having the
greatest amplitude in the tuning range
selected.

3-1
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1. PHASE RECORDER OQUTPUT. DC voltage pro- Zero corresponds to zero volts, +1 Vdcopen

portional to phase meter reading. Zero volts
corresponds to zero phase reading, +0.5 Vdc
open circuit corresponds to full scale positive
phase reading, -0.5 Vdc corresponds to full
scale negative phase reading regardless of
phase range.

20 KHZ I. F. OUTPUT B. IF replica of chan-
nel B RF waveform. Amplitude is the same
as the RF waveform, but the fundamental fre-
quency is always 20 kHz.

20 KHZ 1, F. OUTPUT A. IF replica of chan-
nel A RF waveform. Amplitude is the same
as the RF waveform, but fundamental frequency
is always 20 kHz. IF signals A and B have the
same phase relationship as the RF signals.

AMPLITUDE RECORDER OUTPUT. DC volt-
age output proportional to voltage reading.

10.

circuit corresponds to full scale reading re-
gardless of amplitude range selected.

Identification Plate.

+20V Fuseholder. Fuse is overcurrent pro-
tection for the internal +20 Vdc power supply.

-20V Fuseholder. Fuse is overcurrent pro-
tection for the internal -20 Vdc power supply.

Power Cable Connector.

LINE Voltage Switch. Permits operation from
115 or 230 volt ac line. Number visible on
slider is operating voltage. Adjacent number
on panel is correct line fuse rating.

LINE Fuseholder. Fuse should have rating
adjacent to number visible online switch slider.

3-2

Figure 3-2. Rear Panel Features
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ment frequency. APC UNLOCKED light should
go out showing that 8405A is tuned.
NOTE: Channel A input must be atleast 1.5 mV
(1-10 MHz); 300 .V (10-500 MHz); or 500 pV
(500-1000 MHz). (If input frequencyis changed
within FREQ RANGE selected, APC
UNLOCKED may flash every 1.6 MHz. This
is normal, 8405A is retuning.)

L
gagin  RF gagia
PAD  INPUT ‘ppp It
908A B 908A
500 | B2 P | 500
LOAD Y \ LOAD
11536A 11549A INSERT DEVICE
PROBE POWER FOR TEST
TEE SPLITTER  (AFTER CALIBRATION)
CAUTION 4, Set PHASE RANGE to +180, PHASE METER
2 : . OFFSET to 0, and adjust PHASE ZERO for
Do NOT burn out probes. Maximum input: zero phase m’eter reading. Switch RANGE to
+50 volts dc or 2 volts peak (4 volts pp). B BOd Te-Earaias NOCO SRR
Potential changes between test points s
should not exceed 50 volts dc to avoid
transient pulses. Transient pulses 5. Set AMPLITUDE CHANNEL to B and AMPLI-
greater than 50 V'will betrnt gut We rf obe. TUDE RANGE to obtain on-scale voltmeter
For this reason a blocking capacitor can- FERILE Mocird veudin
not be used in series with the probe to ng. g
measure ac inacircuit with a dc potential
of-greater than 5. V. 6. Insert device under test into circuit as shown
1. Connect equipment for calibration as shown above. Set AMPLITUDE RANGE to obtain on-
above. Push LINE switch. Pushbutton should scale voltmeter reading. Residual attenuation
glow. or gain of device is difference between re-
2. Apply signal to RF INPUT. Set AMPLITUDE corded reading of step 5 and voltmeter reading.
CHANNEL to A.
3. Set FREQ. RANGE-MHz to include measure- 7. Noting the PHASE Meter, push PHASE

FINDER button. If meter needle goes to left (-)
set METER OFFSET (redknob) to -; if to right
(+) set METER OFFSET to +. Adjust METER
OFFSET (black knob) for on-scale reading. To
obtain phase reading, add meter reading and
offset switch setting. For example, if offset
setting is +50, meter readingis -4 and RANGE
is +6, then the actual angle is +46°.

Figure 3-3.

Transmission Line Measurements
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8,9 CIRGUIT UNDER TEST
RF (SUCH AS 30HMz AMPLIFIER)
4 INPUT
( I TN QUT[J—— RF OUT
808A 11536A 115494
500 PROBE  POWER
LOAD TEE  SPLITTER
CAUTION 6. Set PHASE RANGE to +180 and PHASE METER
OFFSET to 0. Set AMPLITUDE CHANNEL
Do NOT burn out probes. Maximum input: to B.
+50 volts dc or 2 volts peak (4 volts pp).
Potential changes between test points
should not exceed 50 volts dc to avoid 7. CIRCUIT PROBING CAUTIONS.
transient pulses. Transient pulses
greater than 50V will burn out the probe. : :
For this reason a ‘blocking capacitor a. ﬁ;ﬁ?;sa:&u:?tegr?::cﬁg t:nm:::: t fixr'gund
cannot be used in series with the probe to g any p *
measure ac ina clrouit with a de potential b. With Isolator (HP 10216A): Maximum
g ) test point voltagesare 2 volts peak (ac) and
Connect equipment as shown above. Push £50 volts (dc).
LINE button. Pushbution should glow. c. With 10:1 Divider (HP 11576A): Maximum
Connect appropriate adapter (10:1 Divider or test point voltages are 15 volts peak (ac)
Isolator) to channel B probe. Insertchannel A and +50 volts (dc).
probe in probe tee (11536A), with no adapter .
attached. NOTE: A probe adapter is NOT for e . .
use on a probe to be inserted in a probe tee d. To minimize stray capacitance effects, the
metal barrel of the probe adapter must be
(115364A). .
connected to circuit ground as close to test
Connect ground clip (HP 10213-62102) to point as possible (using furnished metal
channel B probe adapter. _ ground clip).
CAUTION 8. Monitor circuit input by probing circuit with
Make sure ground clips do not spring off channel B probe. Using PHASE ZERO,
causing short circuits. adjust for convenient PHASE METER refer-
ence. Record Phase and Amplitude Meter
Apply signal to RF INPUT. Set AMPLITUDE readings as references for all other circuit
CHANNEL to A. measurements.
Set FREQ RANGE -MHz to range which includes '
measurement frequency. APC UNLOCKED 9. For other circuit measurements, donot change

light should go out. NOTE: Channel A input
must be at least 1,5 mV (1-10 MHz); 300 nV
(10-500 MHz); or 500 +V (500-1000 MHz).

PHASE ZERO setting. Thus, all circuit phase
measurements are relative to the reference
made in step 8.

34

Figure 3-4.

In-Circuit Measurements
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3-19. For amplitude measurement of one signal, the
signal must be applied to probe A. If the sensitivity
of channel B is needed, a signal at the measurement
frequency must be applied to channel A for 8405A
tuning and the signal to be measured can be applied to
channel B probe.

3-20. IN-CIRCUIT MEASUREMENTS.

3-21. PROBING IN CIRCUITS. The main consider-
ations for measurements made by probing in circuits
are the effects of the input impedance of the probe,
the impedance of the circuit at the point of measure-
ment, the injection of sampling signal by the probe,
and the method of grounding the probe.

3-22. CIRCUIT LOADING.

3-23. Probe inputimpedance at the measurementfre-
quency can load the circuit under test in a way that
alters its performance and s0 produces erroneous
readings. The inputimpedance of a probeis 0.1 meg-
ohm shunted by 2.5 picofarads. With 10:1 divider
(HP 11576A) attached input impedance increases to
1 megohm shunted by 2 picofarads. However, use of
a divider reduces amplitude sensitivity by a factor of
10, increases amplitude measurementerror, and adds
phase error when used on one probe only.

3-24. CIRCUIT IMPEDANCE.

3-25. Variations in test point impedance from point
to point influence the probes and can cause measure-
ment errors. For instance, amplitude measurement
error can be +0 to -2% with a test point impedance of
25 to 1000 ohms, Phase measurement error will be
less than :+2° for test point impedance variations of
from 0 to 50 ohms, and less than -9° for test point
impedance variations of from 25t01000 ohms. These
errors can be eliminated by the 10:1 divider or iso-
lator probe accessories which are particularly effec-
tive in fixed-frequency measurements where their
own frequency-dependent error effects are not a
consideration.

3-26. SAMPLING SIGNAL.

3-27. The signalfrom the probesis the same one that
down-converts the input frequency to the frequency at
which measurements are made. The signal consists
of pulses 0.3 nanoseconds wide with a repetition rate
between 0.98 and 2 MHz and amplitude determined by
the bandwidth and impedance of the circuit under test.
The actual pulse rate depends upon the frequency of the
signal applied to probe A, but is stable at any given
frequency. Into a 50-ohmimpedance, pulse amplitude
is approximately 60 microvolts per megahertz of cir-
cuit bandwidth to a maximum of about 2000 MHz. To
prevent these signals from reaching and affecting the
circuit-under-test, the 10:1 divider probe adapters
should be used.

Section III

3-28. PROBE GROUNDING.

3-29. The metal barrel at the tip of the probe or
accessory if used should be connectedto the ground of
the circuit under test as close to the test point as
possible. The supplied metal clips are for grounding
the isolator and divider accessories. The standard
probe does not require grounding.

CAUTION

Make sure ground clips do not spring off
causing short circuit, Do NOT attempt to use
these ground clips with the standard probes.

3-30. COAXIAL MEASUREMENTS.

3-31. For measurements in transmission line s the
prime considerations are the discontinuities due to
the probes and the signal injected by the probes. For
monitoring signals in 50-ohm lines, the Model 11536A
Tee is convenient. The signals from the probes are
described in Paragraph 3-26.

3-32. SWEPT-FREQUENCY OPERATION.

3-33. Continuous phase and amplitude measurements
can be made on signals which change frequency with
time provided that the rate of change does not exceed
15 MHz/second and that the frequency remains within
the automatic fine tuning range. As the input frequency
changes APC UNLOCKED flashes momentarily about
every 1.6 MHz, Thisisa normal occurrence and
does notproduce any measurement uncertainty, Fixed
frequency measurements at these frequencies have
the same accuracy as measurements at any other
frequency. Best operation is achieved sweeping down
in frequency.

3-34. ZERO-SETTING THE PHASEMETER.

3-35. Use accessory isolators or dividers to prevent
interaction between the probes. For in-circuit mea-
surements (Figure 3-4) zero phase indication is ob-
tained by placing the probes at the same point and
adjusting PHASE ZERO.

3-36. For measurements in 50-ohm transmission
lines, to make zero adjustment independent of fre-
quency an arrangement such as that shown in Fig-
ure 3-3 can be used. This arrangement is typical of
what might be used for a phase, residual attenuation
or gain measurement. K the electrical pathlengths
between signal source and probe are equal, a zero
adjustmentis unaffected by change of input frequency.
Although standard components may be used to as-
semble the two path arrangement, like components
should be by the same maker and coupling should be
done carefully. Small differences in the electrical
lengths of the branches do not significantly affect zero
accuracy at test frequencies below 500 MHz. For
measurements above 500 MHz length differences can
be detected by interchanging the probes after initial
zeroing. Any change in phase reading indicates the
branches do not have equal electrical length. This

3-5
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condition can be corrected by component substitution
or it can be compensated for in the zero adjustment.
The purpose of the pads in Figure 3-3 is to reduce
measurement errors caused by mismatch between the
type N and probe tees.

3-37. 20 kHz IF OUTPUTS.

3-38. The rear-panel 20 kHz IF outputs A and B are
replicas of the RF signals applied to probes A and B.
The IF signals have the same waveform, amplitude
(up to 1 volt rms), and phase relationship as the RF
signals, but the fundamental frequency of the IF signal
is always 20 kHz and the harmonics of the RF signal
are corresponding harmonics of 20 kHz. Up to
approximately the twelfth harmonic of the RF funda-
mental can be reproduced in the IF signal, provided
that the twelfth harmonic of the RF signal is within the
frequency range of the Vector Voltmeter.

3-39. The IF signalis obtained by a sampling process;
therefore, the wave displayed by an oscilloscope con-
sists of narrow, shallow steps which closely duplicate
the RF waveform. The IF outputs can be used to dis-
play RF waveforms with low frequency oscilloscopes
and to make distortion measurements of RF signals
with low frequency wave analyzers.

3-40. USE OF SUPPLIED PROBE ACCESSORIES.

3-41. MODEL11576A10:1 DIVIDER. The 10:1 divider
accessories decrease probe input sensitivity. The
input impedance of the probe-divider combination is
1 megohm shunted by 2 picofarads. Input sensitivity
is decreased by a factor of 10,

Model 8405A

3-42, The dividers can be used to measure voltages
of increased amplitude, to effectively eliminate mea-
surement errors due to variations in test point im-
pedance, and to reduce the amplitude of the sampling
signal from the probe.

NOTE

The 10:1 Divider and/or Isolator adapters
are not for use in a Probe Tee, such as the
HP 11536A, HP 11576A, or HP 11063A.
These adapters are for use: (1) When 8405A
probe is connected to a BNC, Type N, or any
other common tee; (2) When 8405A probe is
used for in-circuit-type measurements.

3-43. MODEL 10216A ISOLATOR. The isolator
accessories eliminate the effects of variations in test
point impedance on measurement accuracy. An iso-
lator adds no more than 3 picofarads to probe input
capacitance.

3-44. In addition to being used to isolate test point
impedance from the probes, the isolators can be used
to prevent interaction between the probes when they
are applied to the same test point.

3-45. GROUNDING CLIPS. The grounding clips are
for use with the Divider and Isolator probe acces-
sories. They clip onto the narrower metal barrel just
behind the tip, and should be used to connect to circuit
ground as near the test point as possible.

3-46. MODEL 10218A BNC ADAPTER. BNC adapter
converts probe tip to a conventional BNC male RF
connector.
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SECTION IV
PRINCIPLES OF OPERATION

4-1. GENERAL.

4-2. The Vector Voltmeter converts two RF signals
of the same fundamental frequency in the range from
1 to 1000 MHz to two 20-kHz IF signals. The IF sig-
nals retain the same amplitudes, waveforms, and
phase relationship. Consequently, the fundamental
components of the IF signals have the same amplitude
and phase relationships asthe fundamental components
of the RF signals. The IF signals are filteredand then
measured by a voltmeter and a phasemeter.

4-3. SIMPLIFIED BLOCK DIAGRAM
DESCRIPTION.

4-4. TheVector Voltmeter, shown simplified in Fig-
ure 4-1, consists of atwo-channel RF -to-IF converter,
an ac voltmeter, and a phasemeter.

4-5. RF-TO-IF CONVERTER. The converter
changes two RF signals (VA and VB) which have the
same fundamental frequency to two IF signals with 20
kHz fundamental frequencies. These IF signals have
the same waveforms, amplitudes, and phase relation-
ship (¢) as the RF signals. The 20 kHz sinusoidal
fundamental components (VAF and VgF)are extracted
from the IF signalsby narrowband filters. These sin-
usoids have the same amplitudes and phase relation-
ship as the fundamental components of the RF input
signals.

4-6. VOLTMETER. The voltmeter, a conventional
ac voltmeter, is switched manually to measure the
amplitude of either IF sinusoid.

4-7. PHASEMETER. Beforeapplicationtothe phase-
meter the 20 kHz sinusoids are amplified and clipped
to remove amplitude difference and retain only the
phase difference ¢. In the phasemeter the clipped
sine waves V¢ becometriggers spaced intime in pro-
portion to the phase difference between sine waves
VAF and VBF. The triggers generate a square wave
with symmetry proportional to the time between trig-
gers and therefore the phase difference. This square
wave controls the current that operates the phase
meter. The average meter current is governed by the
symmetry of the square wave;therefore, the meter in-
dication is proportional tothe phasedifference ¢. Thus
the phasemeter measures the phase angle hetween the
fundamental components of the RF input signals.

4-8., RECORDER OUTPUTS. For external monitor-
ing and recording a voltage proportional to the phase
meter reading, a voltage proportional tothe amplitude
meter readingin volts, and IF replicas of the input RF
signals are available at separate rear-panel outputs.

4-9. DETAILED BLOCK DIAGRAM
DESCRIPTION.

4-10, CIRCUIT SECTIONS.

4-11. Figure 7-4 is a detailed overall block diagram
of the Vector Voltmeter which includes the schematic
location of circuit sectionsby page number. As shown
in the diagram, there are five main circuit sections:
identical channel A and channel B RF-to-IF Con-
verters, an Automatic Phase Control Section, a Phase-
meter, and a Voltmeter.

4-12. The RF-to-IF Converters and the Automatic
Phase Control section produce two 20 kHz sine waves
which have the same amplitudes and phase relation-
ship as the fundamental components of the RF signals
applied to channels A and B.

4-13. The Phasemeter section continuously monitors
these two 20kHz sine waves and provides ameter dis-
play of the phase angle between them. The Voltmeter
sectionis manually switched to channel A or channel B
20 kHz sine wave and provides a meter display of the
amplitude.

4-14. CIRCUIT DESCRIPTIONS.

4-15. Detailed circuit descriptions are given in Fig-
ures 7-6 through 7-18 of this manual. The descrip-
tions are in the form of duplicate diagrams with word
descriptions in place of circuits or circuit parts. Only
those circuit sections which are not fully described on
the diagrams are included in this section.

4-16. THE RF-TO-IF CONVERTERS.

4-17. As shown in Figure 4-2, the RF-to-IF conver-
ters are the input sections of the Vector Voltmeter.
The Converters change any two RF signals of the same

‘fundamental frequency inthe rangefrom 1 to 1000 MHz

to two 20 kHz sine waves with the same amplitudes
and phase relationship as the fundamental components
of the RF signals.

4-18. Channel A Converter is the same as channel B
Converter. Each Converter consists of a sampler and
a tuned amplifier. The sampler produces a 20 kHz
waveform replica of the RF input waveform, and the
tuned amplifier extracts the 20 kHz fundamental com-
ponent from this waveform replica.

4-19. SAMPLING.

4-20. As used in the Vector Voltmeter, sampling is
a time-stretching process with which a high frequency
repetitive signal is duplicated at a much lower fre-
quency. The low frequency signal is obtained by ac-
cumulating amplitude samples taken from different

4-1
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Figure 4-2. Basic Input Circuitry

occurrences of, and at progressively later points on,
the high frequency waveform. The time taken to col-
lect enough samples to reconstruct a cycle of the high
frequency signal is much longer than the period of one
cycle of the sampled waveform. Thus, the high fre-
quency waveform is time-stretched to alowfrequency

waveform (Figure 4-3).

4-21. SAMPLER.

4-22. The sampler is the means of reconstructing a

fast waveform on a much longer time base.

Very

simply, the sampler is an electronic switch between
the fast waveform and an input capacitor as shown in
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Figure 4-4. Simplified Diagram of a Sampler

Figure 4-4. Each time the switchis closed the capac-
itor chargestothe voltage of the input signal and holds
this voltage until the switch closes again. With ap-
propriate timing of the switchthe voltage onthe capac-
itor reconstructs the sampled waveform with a series
of steps. In this way a cycle of the fast waveform is
reproduced in whatever the interval needed to collect
enough samples to make a faithful reproduction. In
the Vector Voltmeter the switch is electronic and con-
trolled by very short duration pulses. These pulses
close the switch for sucha short time that the storage
capacitor does not fully charge to the voltage of the in-
put signal. Between pulses afeedback circuit supplies
enough charge to make the stored voltage equal the
input signal voltage.

4-23. One sampler is in each input channel. The
sampling switches, or gates, are operated by pulses
from the same source; therefore, samples are taken
at the same instant in each channel, and the phase re-
lationship of the input signals is preserved in the IF
signals.

4-24. CIRCUIT DESCRIPTION.

4-25. There are two identical samplers, one at the
input to each channel. The circuits of channel A samp-
ler are on assemblies A1A1 and A3, and the circuits
of channel B sampler are on assemblies A2Aland A4,
Assemblies A1Al and A2Al are housed in the input
probes of channels A and B, respectively. (See
Figure 7-6.)

4-26. As shown in the simplified diagram of Figure
4-2, each sampler consists of a sampling gate, an
amplifier input capacitor, an ac feedback circuit and
a reverse bias circuit. The sampling gate isbetween
the RF input signal and amplifier input capacitor. The
gate is a bridge of four fast-switching, hot carrier
diodes which are normally back biased, by reverse
bias network, so that the input signal does not cause
them to conduct. When the input signal is to be sam-
pled, pulses of very short duration momentarily over-
come the back bias and switch the diodes into conduc-
tion. The amplifier input capacitor then starts to
charge toward the voltage of the input signal. However,
the sampling pulses are of such shortdurationthat the
capacitor charges to only a fraction of the input volt-
age while the bridge diodes are conducting. The rest
of the charging is done between samples.

4-4

4-27. The voltage acrossthe input capacitor isthe in-
put of atwo stage amplifier. Feedback from the output
tothe input of this amplifier completes the charging of
the input capacitor. The amount of feedback is variable
so that the IF voltage output of the sampler when the
input capacitor isfully chargedcan be set to equal the
RF input voltage when the sample was taken. This
feedback charging processtakesplacein a small frac-
tion of thetime between samples, and the charge holds
from sample to sample because there is nodischarging
circuit.

4-28. The reversebiasing of the sampling gatediodes
is a critical factor in the operation of the samplers.
The reverse bias must prevent the largest signals in
the input range from causing the diodes to conduct, yet
it must allow the fixed amplitude sampling pulses to
forward bias the diodes in a way that gives best sam-
pling efficiency.

4-29. Sampling efficiency isthe measure of hownearly
the sampler output voltage duplicates the input volt-
age. Since the sampler characteristically averages
any input voltage change that occurs during the sample,
the shorter the sampling time the greater the sampl-
ing efficiency. Sampling time is governed by the width
of the sampling pulse at the point where it exceeds the
back bias on the sampling diodes. Since the sampling
pulses are roughly triangular but of fixed amplitude,
sampling time depends upon the level of reverse bias.
Each sampling gate has a bias control.

4-30. Sampling gate bias is controlled by the Reverse
BiasNetwork. Operation of the reverse bias is as
follows: While the diode gate is closed, the Reverse
Bias Network shifts thebias voltages applied to either
side of the gate so that the sampling gate output volt-
age is centered between them. This ensures equal
levels of reversebias voltage applied to each diode of
the gate. The two turn-on pulses are applied to the
diode gate simultaneously. Since these pulses have
opposite polarity and should be identical, they will
turn on both sides of the gate simultaneously. Also,
if they are identical and of opposite polarity they will
cancel each other at the input and output of the gate.

4-31. However, due to slight differences in the amp-
litudes and shapes, the sampling pulses do not quite
cancel. Compensation for these effects and proper
operation of the sampling gate is as follows: 1. Fine
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adjustment of the Reverse Bias Network for proper
centering operation is set by the Symmetry Adjust,
A3R15 for Probe A A4R15 for Probe B; 2. The on-
time, or sampling efficiency of the diode gages, is ad-
justed by varying the level of reverse bias which the
pulses must overcome with the Bias Adjust, A3R20 for
Probe A, A4R20 for Probe B; 3. Fine adjustment of
AC feedback which ensures that sampling gate output
is equal to RF input level, is made with the Gain
Adjust, A3R5 for Probe A A4RS5 for Probe B.

4-32. THE AUTOMATIC PHASE CONTROL.

4-33, The Automatic Phase Control (APC) is a self-
tuning local oscillator which generates the sampling
pulses for both RF -to-IF Converters andautomatically
controls the pulse rate to produce 20 kHz IF signals
which havethe same phase relationship asthe RF input
signals.

4-34. The APC is operated by the output of channel A
sampler and consists of three main sections as shown
in Figure 7-4. These are the Sampling Pulse Genera-
tor, Search, and Phase Comparator sections, the SPG
section produces two in-step pulses. One gates a
sample in channel B. The sampling pulse rate is con-
trolled by a voltage tuned oscillator (VTO) for which
the tuning voltage is supplied by the search and lock
phase-comparator sections.

4-35. The Search and Phase Comparator sections
frequency-lock and phase-lock channel A IF signal to
a 20 kHz reference oscillator. To get initial locking
the search section applies a ramp voltage to the VTO.
This ramp voltage sweeps the sampling pulse rate
until channel A IF is 20 kHz and in phase with the ref-
erence oscillator. Then the sweep stops and the lock
sectionholds channel A IF in phase with the reference
oscillator. The lock section also regulates the sam-
pling rate to follow small changes of frequency at
probe A input provided that the rate of change does not
exceed 15 MHz per second.

4-36. SEARCH SECTION.

4-37. The search section consists of the circuit sec-
tions outlined in Figure 7-4. The section varies the
sampling rate until thefundamental frequency of chan-
nel A sampler output is 20 kHz with the same phase
as the 20 kHz Reference Oscillator and the same
polarity as the RF input signal.

4-38. The input to the search section is the output of
channel A sampler. If the sampler output does not
have a fundamental frequency of 20 kHz the Search
Ramp Generator produces a ramp voltage which sweeps
the output frequency of the Voltage Tuned Oscillator.
Since the VTO controls the rate of the Sampling Pulse
Generator, the sampling rate follows the VTO
frequency.

4-39. When the sampling rate is such that the funda-
mental frequency of channel A sampler output is 20
kHz and in phase with the 20 kHz Reference Oscillator
(A1l Assy) searching stops and thus the lock section
holds sampling rate.
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4-40. TheVTO frequency, and therefore the sampling
rate can be varied from 0.98 to 2 MHz. For any fre- -
quency in the input range of channel A many sampling
rates in this range can produce anIF waveform with a
20 kHz fundamental frequency. However, only one
sampling rate gives the truest reproduction of the RF
waveform, and that is the highest sampling rate for
which the resulting IF waveform has the same polarity
as the RF waveform. Thus, the main requirements
for the signals out of the samplers are a fundamental
frequency of 20 kHz, polarity the same as the RF input
waveform, and a high sampling rate.

4-41. The 20 kHz fundamental frequency is obtained
by locking the fundamental frequency of channel A
sampler output to a 20 kHz reference oscillator. Cor-
rect IF waveform polarity is obtained with anidentifier
circuit that stops a searchat the highest sampling rate
that has a multiple 20 kHz below the input frequency.
High sampling rate is assured by having each search
sweep the sampling rate from the high to the low end
of its range, and by restricting the sweep tothe highest
range of sampling rates which can produce IF signals
for the selected input frequency range.

4-42. To further increase search efficiency the slope
of the VTO tuning ramp is automatically varied during
the search by the Frequency to Voltage Converter to
control the speed of the search: the farther the sam-
pling rate from lock, the faster the sweep.

4-43. The part of the search circuit that assures the
same polarity in the sampler output and RF input is
the Sideband Identifier which stops the search at the
highest sampling rate which has a multiple 20 kHz be-
low the fundamental frequency of the input RF signal.
The Sideband Identifier operates as follows. Sampler
A output is amplified, filtered, and clipped to give a
square waveshape. This square wave is converter by
Phase Inverter A12Q1 totwo square waves witha phase
difference of 180°. One of these square waves is the
input to the Sideband Identifier. The Identifier is a
sampling phase detector triggered by the 20 kHz Ref-
erence Oscillator. When the sampling rate in chan-
nel A RF-to-IF Converter is producing anIF signal of
the correct polarity the output of the Identifier has a

polarity that stops the search.

4-44, While searching is in progress Lamp Driver
A12Q6 holds the front-panel APC UNLOCKED lamp
lighted.

4-.45. When the tuning ramp applied to the VTO by the
search circuit reachesthe voltage that gives the correct
sampling rate in the RF-to-IF Converter the search
stops and a holding circuit applies an equivalent static
voltage to the VTO. The holding circuit consists of the
Phase Comparator outlined in Figure 7-4, and ope-
rates asfollows: Voltage samples timed by the 20 kHz
Reference Oscillator are taken from the fundamental
component of sampler A output. If thefrequency of the
fundamental is 20 kHzthe voltages of the sampler are
equal and within the tuning voltage range of the VTO.
For a particular frequency at the input to sampler A,
the voltages of these holding circuit samples tune the

4-5
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VTO to the frequency which gives thé sampling rate

which produces a 20 kHz IF. The holding circuitalso

permitsthe signal into sampler A to changefrequency
a small amount without causing a search.

4-46. Theholding circuit is arranged sothat two sam-
ples are taken from every cycle of sampler A output.
This feature givesfaster response to anytendency to-
ward IF change. The Limiter Amplifier converts
sampler A output to a square waveform. The Low
Pass Filter and +90° Phase Shifter extracts thefunda-
mental component from this waveform and shifts it in
phase to lead by 90°. Phase Inverter A11Q2 converts
this fundamental component to two signals with the
same waveshape but different in phase by 180°, Each
of these signals is an input to an IF Sampler. The
other input to each sampler originates at the 20 kHz
Reference Oscillator. The 20 kHz Reference Oscil-
lator has two outputs which approximate square waves

4-6
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and have steep negative-going slopes. These square
waves differ in phase 180°; therefore, the negative-
going slopes are separated intime by 25 microseconds.
These slopes trigger the Pulse Generators to produce
negative pulses 25 microseconds apart. The pulses
gate the IF Samplers. If the fundamental frequency of
sampler A output is 20 kHz the samplers are gated to
pass small segments from the negative-going slopes
of the signals from the phase Inverter, and these seg-
ments all have the same voltage and are within the
tuning voltage of the VTO.

4-47. Decoupling diodes A19CR1 and A20CR1 prevent
crosstalk between channel A input andchannel B input.
Delay Line A17 is a section of transmissionline which
canbe mechanically adjusted to equalize the electrical
distance from the Sampling Pulse Generator to the
samplers.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides instructions for perfor-
mance testing, calibrating, troubleshooting, and re-
pairing the Vector Voltmeter. If the serial prefix (the
first three numbers of the serial number) of your in-
strument is different than that listed on the title page
of this manual, then there are differencesbetween your
instrument and the instrument described inthis manual
(refer to Paragraph 1-20).

5-3. PERFORMANCE TESTING.

5-4. PURPOSE. The procedures listed in Table 5-2
check 8405A performance for incoming inspection,
periodic evaluation, calibration, and troubleshooting.
The tests can be performed without access to the in-
strument interior. The specifications of Table 1-1
are the performance standards.

5-5. TEST EQUIPMENT REQUIRED. The test in-
struments and accessories required to make the per-
formance checks are listed in Table 5-1. Testinstru-
ments other than the ones listed can be used provided
their performance equals or exceeds the Critical
Specifications listed.

5-6. ADJUSTMENTS,

5-7. PURPOSE. The procedures listed in Table 5-3
outline the adjustments necessary to align the 8405A.
The adjustments are sequential and should always be
made in the order given. However, realignment of the
Power Supply does not normally have to be followed by
any of the other adjustment procedures. These adjust-
ments should be made only when it is determined that
the instrument is not operating properly. Todetermine
proper operation, refer to Paragraph 5-3.

5-8. TEST EQUIPMENT REQUIRED. The test instru-
ments required for alignment are listed in Table 5-1.
Test instruments other than those listed may be used
provided their performance equals or exceeds the
Critical Specifications listed.

5-9. TROUBLESHOOTING.
5-10. LOCATING TROUBLE.

5-11. Always start locating trouble with a thorough
visual inspectionfor burned-out or loose components,
loose connections, or any conditions which suggest a
source of trouble. Check the fuse to see that it is not
open.

5-12. If trouble cannot be isolated to a bad component
by visual inspection, the trouble should be isolated to
a circuit section. Isolation to a circuit section can be
accomplished by using the troubleshooting charts(Table
5-4 through5-9). Toisolate trouble to adefinite circuit
component, refer to the next paragraph.

5-13. COMPONENT TROUBLE ISOLATION,

5-14. The following procedures and data are given to
aid in determining whether a transistor is operational.
Tests are given for both in-circuit and out-of-circuit
transistors and should be useful in determining whether
a particular section trouble is due to afaultytransistor
or an associated component.

5-15. IN-CIRCUIT TESTING.

5-16. The common causes of transistor failures are
internal short- and open-circuits. In transistor cir-
cuit testing the most important consideration is the
transistor base - emitter junction. Like the control
grid of a vacuum tube, this is the operational control
point in the transistor. This junction is essentially a
solid-state diode. For the transistor to conduct, the
diode must conduct; that is, the diode must be forward
biased. As with simple diodes, the forward-bias po-
larity is determined by the materials forming the junc-
tion. Use the transistor symbol on the schematic
diagram to determine the bias polarity required to
forward-bias the base-emitter junction. Figure 5-1
shows transistor symbols with terminals labeled.
Notice that the emitter arrow points toward thetype N
material.  The other two columns of the illustration
compare the biasing required to cause conduction and
cut-off in transistors and vacuum tubes. If the trans-
istor base-emitter diode (junction) is forward-biased
the transistor conducts. If the diode is heavily forward-
biased, the transistor saturates. However, if the base-
emitter diode is reverse-biased the transistor is cut
off (open). The voltage drop across aforward-biased
emitter - base diode varies with transistor collector
current. For example, a germanium transistor has a
typical forward-bias, base-emitter voltage of 0.2-0.3
volts when collector current is 1-10 ma, and 0.4-0.5
volts when collector current is 10-100 ma. Incontrast,
forward-bias voltage for silicon transistors is about
twice that for germanium types: about 0.5-0. 6 volts

. When collector current is low, and about 0.8-0.9 volts

when collector current is high.

5-17. Whenexamining a transistor stage, first deter-
mine if the emitter-base diode isbiased for conduction
(forward-biased) by measuring the voltage difference
between emitter and base. When using an electronic
voltmeter, do not measure directly between emitter
and base: there may be sufficient loop current between
the voltmeter leads todamage the transistor. Instead,

measure each voltage separately with respect to a
voltage common point (e.g., chassis). If the emitter-
base diode is forward -biased, check for amplifier
action by short-circuiting base to emitter while obser-
ving collector voltage. The short circuit eliminates
base-emitter bilas and should cause the transistor to
stop conducting (cut off). Collector volt-

age should then shift to near the supply volt-
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age. Any difference is due to leakage current through
the transistor and, in general, the smaller this cur-
rent, the better the transistor. If collector voltage
does not change the transistor has either an emitter-
collector short circuit or emitter-base open circuit.

5-18, OUT-OF-CIRCUIT TESTING.,

5-19. The two common causes of transistor failure
are internal short- and open-circuits. Remove the
transistor from the circuit and use an ochmmeter to
measure internal resistance. See Table 5-1A for
measurement data.

Table 5-1A. Out-of-Circuit Transistor
Resistance Measurements

Model 8405A

CAUTION

Most ohmmeters can supply enough current
or voltage to damage a transistor. Before
using an ohmmeter to measure transistor
forward or reverse resistance, check its
open-circuit voltage and short-circuit current
output ON THE RANGE TO BE USED. Open-
circuit voltage must notexceed 1.5 volts and
short-circuit current mustbe lessthan 3 mA.
See Table 5-1B for safe resistance ranges
for some common ohmmeters.

Table 5-1B. Safe Resistance Ranges
for Common Ohmmeters

- Connect Ohmmeter Measure Sat Open | Short Lead
Transistor Resistance : Ckt Ckt
Type Pos. Neg. (ohms) Ohmmeter | Range(s) Voltage| Current [Color [Polarity
lead to lead to
. * Rx 1K |1.0V 1 mA
S emitter |base 200-250
sziill HP 412A R x 10K | 1.0V [100 pA Red +
PNP emitter | collector | 10K-100K HP 427A E X 1100K igz 1(1) “i Black -
Ger- . * x 1M . K
. emitter |base 30-50
manimum Rx10M | 1.0V |0.1 pA
Power :
emitter | collector |several
hundred Rx 1K |[1.3V |0.5TmA
R x 10K | 1.3V 57 nA
emitter [base®  [10K-100K R x100K| 1.3V |5.7 ual| Bed +
PNP Small , HP410C fp v 1M [ 1.3v |0.5 pa|Blackl -
Silicon Signal very high
emitter | collector |(might Rx 10M | 1.3V |0.05 uA
read open)
) Rx100 | 1.1V | 1.1 mA
b itt K-3K
ase emitter Rx1K |11V [110 pA [gool
Small high Rx 10K | 1.1V | 11 pA
. very X . i
Signal collector | emitter |(might HP 410B 100K | 1.1 L1 uA Red -
read open) R x L1V L H
NPN Rx 1M | 1.1V |0.11 pA
Silicon base emitter |200-1000
500K 1.0V |110 pA
Power high, often Black +
collector | emitter [greater HP 414A 150K 0.5V (110 pA Red
than 1M | s0k 0.3V [110 pA | ¢ -
15K 0.2V |110 pA
Simpson |R x 100 | 1.5V 1 mA | Red +
260 Black| -
* To test for transistor action, add collector-base
short. Measured resistance should decrease. Simpson |Rx 1K | 1.5V ]0.82mA |Black +
269 Red -
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DEVICE SYMBOL CUT OFF CONDUCTING
PLATE +200V +200V
VACUUM TUBE GRID -15v —ay—{ ——-
CATHODE =
COLLECTOR +20V +20V
N PN TRANSISTOR BASE ( 8;3’.) Q CURRENT
CONTROL
EMITTER = CURRENT ' =
COLLECTOR -20v -20V
CURRENT
P NP TRANSISTOR BASE ( ggﬂ <
EMITTER = ESQ;QST L

DIODE SYMBOL

ANODE =——=—gp}—— CATHODE

CATHODE/ l

CONICAL

END

CATHODE

/H i
\CATHODE

Figure 5-2. Examples of Diode Marking Methods

Figure 5-1. Transistor Biasing Characteristics

5-20. REPAIR AND REPLACEMENT.

5-21. Certain procedures and precautions must be
followed when repairingor replacing any component of
the 8405A. Most of the amplifier and power supply
circuit components are located on the etched circuit
board. Instructions for working on the etched circuit
board are summarized in Paragraph 5-22. Always
disconnect the AC power before replacing or soldering
any parts.

5-22. ETCHED CIRCUITS.

5-23. The etched circuit boards in the 8405A are of
the plated-through type consisting of metallic con-

. ductors bonded to both sides of insulating material.

Soldering canbe done from either side of the board with
equally good results, Table 5-1C lists required tools
and materials. Following are recommendations and
precautions pertinent to etched circuit repair work.

a. Avoid unnecessary component substitution: it can
result in damage to the circuit board and/or adjacent
components.

b. Do notuse a high-power soldering iron on etched
circuit boards. Excessive heat may lift a conductor
or damage the board.

c. Use a suction device (Table 5-1C) or wooden
toothpick to remove solder from component mounting
holes. DO NOT USE A SHARP METAL OBJECT SUCH
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE.
SHARP OBJECTS MAY DAMAGE THE PLATED-
THROUGH CONDUCTOR.

5-3
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d. After soldering, remove excess flux from the
gsoldered area and apply a protective coating to pre-
vent contamination and corrosion. See Table 5-1C
for recommendations.

5-24, COMPONENT REPLACEMENT.
a. Removedefective component from circuit board.

b. Remove solder from mounting holes usinga suc-
tion desoldering aid (Table 5-1C) or wooden toothpick.

c. Shape leads of replacement component to match
mounting hole spacing.

d. Insert component leads into mounting holes and
position component as original was positioned. DO
NOT FORCE LEADS OF REPLACEMENT COMPO-
NENT INTO MOUNTING HOLES. Sharp lead ends
may damage plated-through conductor.

Note: Axial lead components, such as resist-
ors and tubular capacitors, can be replaced
without unsoldering. Clip leads near body of
defective component, remove component and
straighten leads left in board. Wrap leads of
replacement component one turn around orig-
inal leads. Solder wrapped connection, and
clip off excess lead

5-25. ETCHED CONDUCTOR REPAIR. A broken or
burned section of conductor can be repaired by bridging
the damaged section with a length of tinned copper
wire. Allow adequate overlap and remove any var-
nish from etched conductor before soldering wire into
place.

Model 8405A

5-26. TRANSISTOR REPLACEMENT.

a. Do not apply excessive heat. See Table 5-1C
for soldering tool specifications.

b. Use a heat sink such as pliers or hemostat be-
tween transistor body and hot soldering iron.

c. Wheninstalling a replacement transistor, ensure
sufficient lead length to dissipate heat of soldering by
maintaining about the same length of exposed lead as
used for original transistor.

5-27. DIODE REPLACEMENT.

5-28. Solid state diodes are in many physical forms.
This sometimes results in confusion as to which lead
or connection is for the cathode (negative) or anode
(positive), since not all diodes are marked with the
standard symbols. Figure 5-2 shows examples of some
diode marking methods. If doubt exists as to polarity,
an ohmmeter may be used to determine the proper
connection. It is necessaryto know the polarity of the
ohms lead with respect to the common lead for the
ohmmeter used. (For the HP Model 410B Vacuum Tube
Voltmeter, the ohms lead is negative with respect to
the common; for the HP Model 412A DC Vacuum Tube
Voltmeter, the ohms lead is positive with respect tothe
common.) When the ohmmeter indicates the least diode
resistance, the cathode of the diode is connected tothe
ohmmeter lead which is negative with respect to the
other lead (see Table 5-1B).

Note: Replacement instructions are the same
as those listed for transistor replacement.

® Table 5-1C. Etched Circuit Soldering Equipment
Item Use Specification Item Recommended
Soldering Tool Soldering Wattage rating: 37.5 Ungar #7176 Handle with

Unsoldering Tip Temp: 750 - 800°F Ungar #1237 Heating Unit
Tip Size: 1/8" OD
Soldering Tip, Soldering Shape: chisel Ungar #PL113
general purpose | Unsoldering Size: 1/8"

De-soldering aid

Unsoldering multi-
connection components

Suction device to remove
molten solder from

Soldapult by the Edsyn
Company, Arleta,

prevention properties

(e.g., tube sockets connection California
Resin (flux) Remove excess flux Must not dissolve etched Freon
solvent from soldered area circuit base board ma- Acetone
before application of terial or conductor Lacquer Thinner
protective coating bonding agent Isopropyl Alcohol (100% dry)
Solder Component replacement Resin (flux) core, high
Circuit board repair tin content (60/40 tin/
Wiring lead), 18 gauge (SWG)
preferred
Protective Contamination, corrosion Good electrical insula- Krylon* #1302
Coating protection after soldering tion, corrosion-

Humiseal Protective Coating,
Type 1B12 by Columbia
Technical Corp. Woodside
77, New York

*Krylon Inc., Norristown, Pennsylvania
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Table 5-1. Recommended Test Equipment
iy ey Use Recommended
Item Critical Specifications (Note 3) Models
Low Pass Cut off Freq: 30 MHz 1 Telonic
Filter Rejection: 60 dB at 36 MHz 3 TLC-30-6-F-E
(Item 8)* (See Note 1)
Cut off Freq: 60 MHz 1 Telonic
Rejection: 40 dB at 120 MHz 3 TLA-60-3-F-E
(See Note 1)
Cut off Freq: 100 MHz 1 Telonic
Rejection: 40 dB at 200 MHz 3 TLP-100-3-F-E
(See Note 1)
Cut off Freq: 1200 MHz 1 HP 360B
Rejection: 30 dB at 2000 MHz 3 (See Note 1)
Oscilloscope Bandwidth: 50 MHz 2 HP 175A (Oscillo-
Sweep Range: 1to 25 usec/cm 3 scope w/HP 1755A
Sweep Trigger: internal or external (Vert. Amplifier)
Input Coupling: ac or dc ( & HP 10003A
Vertical Sensitivity: 5 mV/cm, minimum (10:1 Divider Probe)
AC Voltmeter Freq Range: 50-120 Hz, 20 kHz 3 HP 400 H/E/or EL,
Volt Accuracy: +3% of full scale (50-120 Hz); or HP 34004, or
+1% of full scale (20 kHz and 300 mV) HP 741A
Voltage Range: 1 to 300 mV
Input Impedance: 2 megohm or greater
Test Oscillator Output Freq 18-22 kHz 3 HP 200 CD,
Output level (into 600 ohms): 0 to 1 volt rms HP 204B,
HP 208A, or
HP 651A
Variable Attenuation Range: variable in 1 dB steps 3 HP 350D
Attenuator from 10 to 30 dB
Freq Range: 18-20 kHz
Nominal Impedance; 600 ohms
Square Wave Output Freq: 160-200 kHz 3 HP 211A
Generator Symmetry: 45/55
Output level (into 25 ohms): 20 mV p-p, minimum
Signal Generator Output Freq: 1-10 MHz 2 1-10 MHz:
Output level (into 50 ohms): 3 volts rms 3 HP 651A or
Dial Accuracy: %3% HP 606A/B
Signal Generator Freq Range: 10-450 MHz, 450-1000 MHz, 3 10-100 MHz:
950-1000 MHz 8601A Generator
Freq Accuracy: 2% or 608E Generator
Output level (into 50 ohms): 10-100 MHz: 3V min. & 230A Amplifier
100-450 MHz and 950-100 MHz: 1.0V min.
Auxiliary (second) Output into 50 Ohms: 100-450 MHz: 608E
120 mV minimum 450-1000 MHz: 612A
950-1000 MHz: 8614B
Power Meter, Freq Range: 100, 110, and 1000 MHz 1 HP 431B/C Meter
Thermistor Meter Readout Accuracy: £0.5% 3 HP 478A Mount
Mount, and Power Range: +3 to -10 dBm HP 8402B Calibra-
Calibrator tor & Digital

Voltmeter

(See Note 2)

or HP 432A Meter
and HP 478

(See Note 4)
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Table 5~-1. Recommended Test Equipment (Cont'd)

Model 8405A

ips . Use Recommended
Item Critical Specifications (Note 3) Models
Frequency Counter | Counting Range: 18-22 kHz 3 18-22 kHz: HP 5212A
Accuracy: =2 Hz or HP 5512, or
Sensitivity: 100 mV rms HP 5245L
Counting Range: 1-410 MHz 1 1-410 MHz: HP 5245L
Accuracy: 50 Hz Counter and HP 5253B
Sensitivity: 100 mV rms Converter
Digital Voltmeter Voltage Range: 0.1 to £40 Vdc 1 HP 5264A (DVM plug-
Accuracy: 0.15% of reading (1.1 mV for 0.1 2 in used with 5245L
to 3V range) 3 listed above), or
Minimum Input Impedance: 10 Megohm HP 3439A/ any plug-in,
or
HP 3440A /any plug-in.
RF Voltmeter Freq Range: 10-100 MHz 1 Standards laboratory
Calibrated Readout Accuracy: .5% at 10 MHz; 3 Calibrated
.6% at 30 MHz; 1% at 60 MHz HP 411A Meter with
Voltage Range: 0.5 to 1.5 Volt rms Probe inserted in
HP 11024A (Type N
tee) and Digital Volt-
meter (see Note 2)
1* 50 ohm load with male type N connector 1 HP 908A
SWR: less than 1.06 2
(3 required) 3
2% 50 ohm Probe Tee with type N connectors 1 HP 11536A
(2 required) 2
3
3* 50 ohm adapter (type N female to female) 1 HP 1250-0777
(UG 29B/U)
4x 10 dB coaxial attenuator for 50-ohm line with 1 HP 8491A (Option 10)
type N connectors (2 required)
5% 50 ohm adapter (Tee, all connectors type N 1 HP 11549A
female) 3 dB power splitter 2
3
6* 50 ohm adjustable air line (adjustable from 1 General Radio Co.
60 to 80 cm with GR type 874 connectors) Type 874-LK20L
SWR: Less than 1.06 at 1000 MHz
T* 50 ohm adapter (type N male to GR 874) 1 HP 1250-0847
(2 required) (874-QNP)
8* Low Pass Filter (see beginning of this list) 1
3
9* 6 dB coaxial attenuator for 50-ohm line with 1 HP 8491A (Option 06)
type N connectors
10* Thermistor Mount {see Power Meter listed) 1
3
11* Probe Tee for RF Voltmeter (see RF 1
Voltmeter listed) 3
12% Attenuation Range: 1to 12 dB in 1 dB steps 1 HP H34-355C
Calibrated Variable | Accuracy: (See Note 1)
Attenuator +0.02 dB at 30 MHz

£0.05 dB at 100 MHz
Connectors: Type N female
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Section V Model 8405A

Table 5-1. Recommended Test Equipment (Cont'd)

Item Critical Specifications (Ngt??’) Recommended
13* 50 ohm adapter (BNC male to type N female) 1 HP 1250-0077
3 (UG-349A/U)
14% BNC to 8405A Probe Adapter 1 HP 10218A
15% 50 ohm tee, type N female connectors 1 HP 1250-0846
(UG-28 A/U)

* Item numbers refer to Performance Check and Adjustment Procedure Test Setups.

NOTES:
1. Nominal impedance is 50 ohms with type N connectors (one male and one female).

2. For required power meter and RF voltmeter readout accuracy, a Digital Voltmeter is
required. The Digital Voltmeter in the above list will do the job.

3. For USE column: 1. Performance check
2. Troubleshooting
3. Adjustment procedure

4. If HP Model 432A Power Meter is used, then Calibrator (8402B) is not required.
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Section V Model 8405A

Table 5-2. Performance Tests

1. SPECIFICATIONS TESTED
1. ISOLATION BETWEEN CHANNELS: 1to300MHz ., . ... ... . . 100 dB
300to1000MHz . . ...... 80 dB
I. TEST DESCRIPTION
1. ISOLATION BETWEEN CHANNELS is tested by applying a large amplitude signal to Channel A
with no signal applied to B. Crosstalk from Channel A is indicated by the Channel B AMPLITUDE
meter reading.
1. PROCEDURE
1. With signal source output at a minimum, connect equipment as shown in Figure 1.
10-1000 MH2
SIGNAL GENERATOR
8405A
00#:07 A ]
i |
. 5001 Load |
2. Probe tee
3. Adapter 32 1 32 |
Figure 1. Channel Isolation Check
2. Set signal generator for unmodulated (CW) RF output of about 0 dBm (about 300 mV) and 410 MHz.
3. Adjust 8405A FREQ RANGE-MHz switch so APC UNLOCKED light goes out and setting includes
measurement frequency.
4, Set 8405A AMPLITUDE CHANNEL switch to A.
5. Adjust signal generator output for a 0 dB 8405A meter reading.
6. Set 8405A AMPLITUDE CHANNEL switch to B and measure the amplitude signal present on
Channel B: The signal amplitude should not exceed -80 dB.
7. Test isolation between channels at any other frequencies between 300 and 1000 MHz.
8. For frequencies 1 to 300 MHz, repeat above procedure with the following exceptions: (a) adjust
signal source output for 1 volt Channel A reading; (b) Channel B reading should not exceed
10 microvolts,
II. SPECIFICATIONS TESTED

II. TEST DESCRIPTION

1. VOLTMETER RESIDUAL NOISE: 10 puV as indicated on meter.

1. VOLTMETER RESIDUAL NOISE is tested by applying 1 mV to Channel A and reading Channel B
with no signal applied to it.
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Table 5-2. Performance Tests (Cont'd)

II. PROCEDURE
1. Setup equipment as shown in Figure 1 and adjust signal source for 1 mV output.

2, Set 8405A AMPLITUDE RANGE to -70 and read voltmeter with AMPLITUDE CHANNEL set to
B. Meter indication should not exceed 10 microvolts for Channel B.

II. SPECIFICATIONS TESTED
1. VOLTAGE ACCURACY: Uging HP 11536A Probe Tee:
a, 1t0100 MHZ . . . . v s v s v v v o s e oo £2% of full scale
b. 100t0300MHz . . . ... ... ..+ . ... 6% of full scale
c.300t0o800MHz ., . . . ... .00eoo. ... x12% of full scale

d. 800t0 1000 MHz . .............. *12% of full scale for up to 300 mV rms
£12% + 5% of full scale for 300-1000 mV rms

III. TEST DESCRIPTION

1. 1to 100 MHz. Voltage accuracy is tested by applying an accurate rms signal to either input
probe. Accuracy of the signal is determined using a calibrated RF voltmeter. To ensure an
accurate measurement with the RF voltmeter, the harmonic content of the measured signal
must be about 60 dB below the fundamental of interest. Therefore, a low-pass filter is re-
quired (for some signal sources, a bandpass filter may be required because the signal source
output may contain sub-harmonics).

2. 100 to 1000 MHz. Voltage accuracy is tested by applying an accurate rms signal to either input
probe. Accuracy of the signal is determined using an RF Power Meter. To ensure an accurate
measurement with the Power Meter, the harmonic content of the measured signal must be about
30 dB below the fundamental of interest. Hence, a low-pass filter is required (for some signal
sources, a bandpass filter is required because sub-harmonics may be present in RF signal).

III. PROCEDURE

1. 1 to 100 MHz.
a. With signal source set to minimum, connect test equipment as shown in Figure 2.

Allow one-hour warmup.

10- 100MH2

SIGNAL GENERATOR oo
1

RF OUT

I, 500 Load

2. Probe tee RF

5. Power Splitter MILLIVOLTRETER
1. Voltmeter, Probe tee

Figure 2. Voltage Accuracy Check (1 to 100 MHz)

Note
For required read-out accuracy, a digital voltmeter should be used with
the calibrated RF voltmeter.

b. Set signal source for 10 MHz unmodulated signal and adjust output level for 1 volt rms as
indicated by calibrated RF voltmeter.
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Table 5-2. Performance Tests (Cont'd)

¢. Set 8405A FREQ RANGE so that APC UNLOCKED light goes out with range setting including
measurement frequency. Note Channel A amplitude meter reading.

d. Remove 411A Probe and Probe Tee and replace with Channel B Probe Tee. If necessary,
adjust signal generator output for Channel A meter reading noted in step c.

e. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 1000 mV; amplitude
should read 1.00 = 0.02 volt.

f. Repeat above procedure at 30 and 60 MHz. At 30 MHz the 8405A should read 1.00 + 0.02 volt.
At 60 MHz the 8405A can read 1.00 = 0,03 volt. This is because the RF millivoltmeter
(HP 411A) has a calibration accuracy of £1%. This means that the HP 411A could be 1% off at
60 MHz while the 8405A could be off 2% causing the 8405A to appear to be off by 3%.

Note

If the 8405A amplitude reads 1.00 + 0.01, it is definitely within £2% accuracy; if
the 8405A reads 1.00 x0.03, it is probably within +2% accuracy; if the 8405A
reading is 1.00 + greater than 0,03, itis not within +2% accuracy.

2. 100 to 1000 MHz.

a. With signal source set to minimum output, connect equipment as shown in Figure 3.
Allow one-hour warmup.

10- 450 MHz 450- 1000 MHz
SIGNAL GENERATOR SIGNAL GENERATOR
8405A
RF RF
ouT ouT A L]
L4 /L
1
]
.......... -
RF POWER
METER
1 8
2 |
0 5 12
5. Power splitter
1. 50Q Load 8. Low pass filter
2. Probe tee 10. Thermistor mount

Figure 3. Voltage Accuracy (100 to 1000 MHz)

Note

For maximum power meter readout accuracy: a power meter calibrator
(HP 8402B) and digital voltmeter should be used with the power meter.
Refer to Operating and Service Manual for power meter calibrator. If

the Model 432A Power Meter is used, the Calibrator (8402B) is not required.

b. Zero and null power meter, then set to 1 mW range.

c. Set signal source for 100 MHz unmodulated output and adjust for power meter reading which
indicates 0.00 dBm level.

d. Note Channel A AMPLITUDE meter reading. Disconnect thermistor mount from setup and
replace with Channel B probe, probe tee and 50 ohm load.

e. If necessary, readjust signal generator output for Channel A meter reading noted in step d.

f. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 300 mV. Channel B
AMPLITUDE meter should read 223.5 mV +6 mV.
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Table 5-2. Performance Tests (Cont'd)

g. Set signal source to 200 MHz and repeat steps ¢, d, and e. Channel B AMPLITUDE meter should
read 223.5 mV 218 mV.

h. Repeat step g for frequencies of interest between 100 and 300 MHz.

i. Set signal generator for frequencies of interest between 300 and 1000 MHz and repeat steps c, d,
and e, Channel B AMPLITUDE meter should read 223.5 mV 36 mV.

IV. SPECIFICATION TESTED
1. VOLTAGE RATIO ACCURACY:

IV. FEATURE TESTED.
VOLTMETER TRACKING.

IV. TEST DESCRIPTION

Range-to-range-voltage tracking is tested by adjusting an input signal for a convenient reference on
range of the 8405A Voltmeter. The input signal is then decreased with an accurately calibrated
attenuator.

IV. PROCEDURE
1. Set up test equipment as shown in Figure 4.

10 -450MHz
SIGNAL GENERATOR
8405A
A B
| B /
|. 50t Load
POWER AMPLIFIER 2. Probe tee
8. Low pass filter
9. Coax attenuator
- 12, Calibrated coax
8 attenuator
2 12 9 2 |

Figure 4. Voltage Ratio Accuracy

2. Set 355C attenuator to 0 dB and set signal source to 30 MHz. Set signal source for about 0 dBm
(about 223 mV) output. - '

3. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 0 dB. Adjust FREQ RANGE
(MHz) setting to include measurement frequency.

4. Adjust signal source for 0 dB (223.5 mV) 8405A reading.

5. Switch 355C to 1 dB: Amplitude should read 193 to 205 mV + (355C calibration error).
6. Switch 355C to 2 dB: Amplitude should read 172 to 183 mV + (355C calibration error).
7. Switch 355C to 3 dB: Amplitude should read 152 to 164 mV + (355C calibration error).
8. Switch 355C to 4 dB: Amplitude should read 135 to 147 mV + (355C calibration error).

9. Switch 355C to 5 dB: Amplitude should read 120 to 132 mV + (355C calibration error).
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Table 5-2. Performance Test (Cont'd)

10. Switch 355C to 6 dB: Amplitude should read 106 to 118 mV + (355C calibration error).
11. Switch 355C to 7 dB: Amplitude should read 93.8 to 106 mV + (355C calibration error).
12. Set 355C to 0 dB and adjust signal source for 0 dB (223.5 mV) 8405A reading on 300 mV range.

13. Set 355C to 10 dB and 8405A to 100 mV range: amplitude should read 68.7 to 72.7T mV
+ (355C calibration error).

14. Set 355C to 0 dB and adjust signal source for 80 mV 8405A reading on 100 mV range.

15. Set 355C to 10 dB and 8405A to 30 mV range: amplitude should read 24.7 to 25.9
+ (355C calibration error).

16. Repeat steps 1 through 15 for any frequency of interest that variable attenuator is calibrated for.

V. SPECIFICATIONS TESTED
1. PHASE ACCURACY: (including phase accuracy due to unequal signal levels to Channel A & B.

a. Below 500 MHz using HP 11536A Probe Tee (Channel A and B voltages between 100 uV and
300 mV) £4.5°.

b. 500 to 1000 MHz using HP 11536A Probe Tee (Channel A and B voltages between 100 uV and
100 mV) =4.5°.

c. 1to 300 MHz using HP 11576A 10:1 Dividers (Channel A and B voltages between 1 mV and 3V)
+5.5".

d. 1 to 200 MHz using HP 10216A Isolator (Channel A and B voltages between 100 mV and 300 mV)
£7.5°.

V. TEST DESCRIPTIONS

1. PHASE ACCURACY is tested by separating the input probes by a known electrical line length
equal to one wavelength (360° phase shift) at a given frequency. The frequency is then changed
in exact increments causing a known phase shift.

NOTE: In general the phase shift caused by a change in frequency of the signal generator in
Figure 5 is given by

where ¢ = phase shift indicated on 8405A
fo = frequency originally set for 0° phase shift.
f =new frequency causing phase shift.
10- 450MH 2

SIGNAL GENERATOR

84054

THIS
FREQUENCY COUNTER \ 4
,’ THEN !
s
1. 500 Load T &1
2. Probe tee 1. Adapter
§. 500 coax attenuator 8, Low pass filter
5. Power splitter 13. Adapter
6. Adj air line 15. Type N female tee

Figure 5. Phase Accuracy Check
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Table 5-2. Performance Tests (Cont'd)

V. PROCEDURES
1.
2.

. Using the following procedure and the frequency counter to determine exact frequency increments,

Set up equipment as shown in Figure 5.

Using Frequency Counter, adjust signal source for RF output of about 100 mV and frequency
as close to 400.000 MHz as possible.

Adjust 8405A FREQ RANGE (MHz) so setting includes measurement frequency.

Set PHASE RANGE to +180° and METER OFFSET (black knob) to 0°. Using ZERO control,
adjust for 0° meter reading. Switch RANGE to +6° and rezero meter as necessary.

Insert air line in setup as shown.
Adjust air line length for 0° 8405A PHASE meter reading on +6° scale. Remove air line from
setup and recheck PHASE METER zero. If necessary, readjust. Reconnect air line in setup
and, if necessary, readjust length for 0° reading.

check phase accuracy of 8405A.

a. Change frequency to 300 MHz.

b. Adjust 8405A FREQ RANGE (MHz) to include measurement frequency. Set PHASE RANGE
to +6°, METER OFFSET to 90°, and +/- switch to +.

c¢. PHASE meter should read 0 +4.5° when air line is reinserted.

d. Change frequency to 200 MHz and repeat steps b and ¢ above except that METER OFFSET
should be set to 180°.

e. Change frequency to 100 MHz and repeat steps b and ¢ above except that METER OFFSET
should be 90°, and +/- should be -.

f. Repeat similar procedure at frequencies and signal levels of interest, using equation
given in Note.
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Model 8405A

Table 5-3. Adjustment Procedure

INTRODUCTION

Adjustments should not be made unless it is determined that the instrument is not operating properly.
To determine proper operation, see Table 5-2. This adjustment procedure should be followed sequen-
tially. For a list of instrument adjustments and the front panel functions that they affect, see below.

See Table 5-1 for required test equipment.

ADJUSTMENT SUMMARY

Adjustment

Instrument Function

Meter Movement Mechanical Zero

1. Basic accuracy of both meters

. Power Supply Adjustments

2, All functions

IF Section Adjustments

3A. Channel A IF Tuning and Gain

3B. Channel B IF Tuning and Gain

3A. All functions except, IF OUTPUTS and Channel
B voltmeter

3B. All functions except, IF OUTPUTS and Channel
A voltmeter

. Phase Section Adjustments

4. Phasemeter and PHASE recorder output

. Automatic Phase Adjustments

5A. IF Sampler

5B. Pulse Generator and Sampler
(1) A3R20/A3R15/A15R3
(2) A4R20/A4RI15

5C. Search Speed

5A. All functions. Note: misadjustment is most
noticeable as the cause of low voltmeter readings

5B(1). All functions
5B(2). All functions except Channel A voltmeter.

5C. All functions or, all functions at some freq-
uencies only.

RF Section Adjustments
6A. Channel A RF Gain

6B. Channel B RF Gain

NOTE: IF sampler slightly misadjusted
(A11R24)

6C. Delay Line

6A. Channel A voltmeter

6B. Channel B voltmeter

NOTE: Both Channel voltmeters

6C. Phasemeter
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Table 5-3. Adjustment Procedure (Cont'd)

1. MECHANICAL METER ADJUST.

a. When meter is properly set, the pointer resets over the calibration (i.e., 0° or 0 volts) on the
meter scale when the instrument is (1) in its normal operating position, and (2) turned off. Set
pointer as follows to obtain best accuracy and mechanical stability:

NOTE

For Option 02 instruments, the AMPLITUDE meter has no
mechanical adjust.

b. Turn instrument off

c. Rotate meter zero-adjust screw clockwise until meter pointer is to left of 0 and moving to right
toward 0. Stop pointer at 0. If pointer passes0, repeat adjustment.

d. Rotate meter zero-adjust screw about 3 degrees counterclockwise to free it from meter
suspension. If pointer moves, repeat steps ¢ and d.

A6R23 Al MERI1  AIB A5
~20VADJ  ASSY  +20VADJ ASSY ASSY

EXTENDER
BOARD

': k : L 2 . i

:; m == ry %

2. POWER SUPPLY ADJUST. Figure 2A. Adjustment Locations
a. Remove top cover and refer to Figure 2A.

b. Put Power Supply assembly Al16 on A26 Extender Assembly.

c. Using a DC Voltmeter and an AC Voltmeter, make the following measurements.

Test Point Measure (Note 1)  Ripple (Note 2) Adjust Line Voltage

A16C6 minus to -20+0. 2 vdc 1.0mVrms A16R23 103 to 127 vac
Chassis gnd or

A16C3 plus to +20+0. 2 vdc 1.0mVrms A16R11 207 to 253 vac
Chassis gnd TN

Note 1. If either supply has to be adjusted, set output as close to 20.0 volts as possible.

Note 2. If ripple is excessive remove circuit assemblies A3 and A4. Ripple should then be normal.
Measure again after Pulse Generator and Sampler Adjustment Procedures.




Section V

Model 8405A
Table 5-3. Adjustment Procedure (Cont'd)

3. IF SECTION ADIJUST.
3A. CHANNEL A IF TUNING AND GAIN.

a. Connect test equipment as shown in Figure 2B. Connect AC Voltmeter between A5Q1 base and

8405A Chassis. Connect Oscilloscope vertical input between A5C4-A5R8 junction and 8405A chassis.

NOTE

Refer to Figure 2A for adjustment and assembly location.

0SCILLOSCOPE FREQUENCY COUNTER
”u: |
VERT
’ O
VOLTHETER |- TEST
I:l ol 0SCILLATOR
IN
W :
ouT
—/
= I““;‘l sowwr ve - ATIENUATOR
O |~ |/ (@]
\ 0
Y ‘° 00 OOO

20kHz I.E
OUT B (REAR)

Figure 2B. Setup for IF Tuning, IF Gain and
IF Sampler Adjustments

Unplug circuit Assemblies A3, A4, A8, A10 and All, but for convenience leave them in the 8405A.
Put Isolation Amplifier Assembly A5 on extender A26.

. Connect 8405A to 115 Vac line.

. Set 8405A controls as follows:

LINE « » v o e e e e e e e e e e e e e e ON
CHANNEL . « + « v v o e e e e e e v e A
AMPLITUDE RANGE . + + v « o v e e e et e e e e e e e e e 300 mV

Other control settings optional.

. Adjust Test Oscillator/Attenuator to obtain 300 mV reading on the AC Voltmeter at 20 kHz 10 Hz.
. Tune A5L1 to peak the 20 kHz sine wave displayed by the Oscilloscope.

. Adjust Gain control A5R11 until 8405A AMPLITUDE meter reads 300 millivolts.

. Reinsert Phase Meter Assembly A8 and Isolation Amplifier Assembly A5 without the extender.

. Put channel A Phase Shifter Assembly AT on extender A26.

. Connect Oscilloscope vertical input between the base of ATQ5 and the 8405A chassis.
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Table 5-3. Adjustment Procedure (Cont'd)

k. Set AMPLITUDE RANGE to 1000 mV, and adjust Test Oscillator output untii AMPLITUDE meter
reads 1000 mV.

m, Tune IF adjustment A7L1 to peak the 20 kHz sine wave displayed by the Oscilloscope.
n. Reinsert Phase Shifter Assembly A7 without the extender.

3B. CHANNEL B IF TUNING AND GAIN,

a. With test equipment as shown in Figure 2B, and with Circuit Assemblies A3, A4, A10 and A11 still
unplugged, put Channel B Isolation Amplifier A18 on extender A26,

b. Unplug Phase Meter Assembly A8.

c. Connect the Oscilloscope vertical input between A18C4-A18RS8 junction and the 8405A chassis. Con-
nect the AC Voltmeter to the base of A18Q1.

d. Set 8405A controls as follows:

CHANNEL . ... ... ... D -
AMPLITUDERANGE . . . ¢ v v v v v v o s s s v s o s s . 300mV

Other control settings optional
e. Adjust Test Oscillator /Attenuator to obtain 300 mV reading on the AC Voltmeter,
f. Tune IF adjust A18L1 to peak the 20 kHz sine wave displayed by the Oscilloscope.
g. Adjust Gain Control A18R11 until the 8405A AMPLITUDE meter reads 300 mV,
h. Reinsert Phase Meter A8 and Isolation Amplifier Assembly A18 without the extender.
i. Put Channel B 180° Switch Assembly A6 on extender A26.
j. Set 8405A controls as follows:

CHANNEL . . . . . v o v v v v o v v o v e e e ... B
AMPLITUDERANGE . . . . .. v v v v v v v v v v oo s o 1000 mV
PHASE METER OFFSET . ... ... e e e e -90°

Other control settings optional,
k. Adjust Test Oscillator output for 8405A AMPLITUDE meter reading of about 1000 mV,
m. Connect Oscilloscope vertical input between A6C12 minus and the 8405A chassis.
n. Tune IF adjust A6L1 to peak 20 kHz sine wave displayed by the Oscilloscope.
o. Reinsert 180° Switch Assembly A6 without the extender.

4. PHASE SECTION ADJUST.

a. Connect test equipment as shown in Figure 2C.

TEST
OSCILLOSCOPE DIGITAL VOLTMETER OSCILLATOR
Q 0 FREQUENCY_COUNTER
P —
0o ]
OOo0oo0o0 _8405A
O o[~
° O O OOO 20kHz .
OUT B {REAR)

Figure 2C. Setup for Phase Meter Adjustments
NOTE

Refer to Figure 2D for adjustment and assembly location,
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e

. With Circuit Assemblies A3, A4, A10 and Al1 still unplugged, put Phase Meter Assembly A8 on

. Set 8405A controls as follows:

. Adjust output of Test Oscillator to obtain 8405A AMPLITUDE meter reading of 1000 mV.
. Read PHASE METER with PHASE ZERO fully clockwise and fully counterclockwise. Readings of

. For 8405A Vector Voltmeters without A8R26 and A8R33 adjustments, go to step g. For instruments with

. Set 8405A PHASE RANGE and PHASE METER OFFSET to 180.

. Adjust PHASE ZERO to obtain maximum negative reading on PHASE meter.

ATL1L ABLY  ABR23  ABR26

A12R25

A3R20 A15R3

Figure 2D. Adjustment Locations

extender A26.

PHASE METEROEESETE S5 aie fuins mim st §8 Vol o adiasmins s 5l 0
R A B RIAIN G s e vt s o gis o iiviasuss o o moment ioase S TS a-s. 38 biiu s +60
7.0, 2 61 6 101 DY e 3 U (@) 0 5 IRy e (R A AR SR s ek 1000 mV

Other control settings optional

at least +18° and -18° should be obtained. If not, adjust ABR32 and A8R24.
NOTE

It may be necessary also to retune IF adjustments A6L1 and ATL1 to
obtain +18° zeroing range. Do not, however, obtain more than a 10°
correction from any single IF control.

A8R26 and A8R33 adjusts, perform steps (1), (2) and (3).

(1) Connect Digital Voltmeter to measure voltage at the junction of A8R33 slider and A8Q16 base. Adjust
A8R33 until Digital Voltmeter reads +7.4 volts.

(2) Connect Digital Voltmeter to measure voltage at the junction of A8R26 slider and A8Q12 base.
Adjust A8R26 until Digital Voltmeter reads -7.4 volts.

(3) Connect Oscilloscope X10 Probe to junction of ABCR1 and A8R20. Square wave pattern should have
no oscillations present. If oscillations are present on pattern, readjust ABR33 and A8R26 as neces-
sary to eliminate oscillations. Final voltages, as measured in steps (1) and (2) above should be
between 6.0 and 7.5.

Adjust PHASE ZERO to obtain maximum positive reading on PHASE meter.
Adjust A8R32 until PHASE meter reads +180°.
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, 1 k. Adjust A8BR24 until PHASE meter reads -180°.
m. Set 8405A PHASE RANGE to +60 and PHASE METER OFFSET to 0.
n. Repeat steps e and f.

0. Reinsert Phase Meter Assembly A8 without extender. Also, Assembly A10.

a

AUTOMATIC PHASE CONTROL SECTION ADJUST.

5A. IF SAMPLER.

a. Connect test equipment as shown in Figure 2B: 8405A control settings are optional.

NOTE
Turn test oscillator on and allow one-half hour warmup.

b. With Circuit Assemblies A3 and A4 still unplugged, put IF Sampler Assembly A1l on extender A6.

c. Connect Oscilloscope vertical input and Frequency Counter between A11Q4 Collector (transistor
case) and 8405A chassis.

d. With the Oscilloscope internally synchronized, adjust Symmetry Control A11R23 to obtain 50-50
symmetry for the waveform at A11Q4 collector.

e. Adjust Frequency Control A11R24 to obtain 20 kHz Frequency Counter reading. If control action
prevents precise adjustment 20 kHz + 10 Hz is acceptable.
. f. Connect Oscillator to 8405A IF output A. Set Oscillator frequency to 19.9 kHz and amplitude for
10 mV rms at the 8405A IF OUT terminals.

g. Connect Oscilloscope vertical input to ungrounded side of A11C17 (XA11, pin 5).

h. Set Oscilloscope for internal sync and sweep time to display about one cycle of the sampling wave-
form. Magnify Oscilloscope horizontal display 10X and position the waveform toview the negative-
going slope. Trim Test Oscillator frequency to reduce amplitude instability on the display.

i. Adjust Symmetry Control A11R23 until the negative slope of the sampling waveform resembles a
staircase. See typical waveforms in Figure 5.

Typical Sampling Waveform When A11R23 Typical Sampling Waveform When A11R23
Properly Adjusted. Improperly Adjusted.

Figure 2E. Typical Sampling Waveforms
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j. Reinsert IF Sampler assembly All without the extender.
k. Plug in Assemblies A3 and A4 (all circuit boards should now be plugged into their sockets).
NOTE

It is possible to install the A3 and A4 circuit boards in their slot holders
and not in their sockets. Whenever installing either circuit board, be sure
it is plugged into its socket and not just slot holder.

5B. PULSE GENERATOR AND SAMPLER.

a. Connect test equipment as shown in Figure 2F.

0SCILLOSCOPE

VERT
IN

8405A {

R ) e

A

19°00 00 SQUARE WAVE

GENERATOR
50-0hm Load

Probe Tee

OiT
Power Splitter (Faxr 2
N-BNC Adapter 13

e
r—-

Gan—

Figure 2F. Setup for Pulse Generator
and Sampler Adjustments

b. Connect Oscilloscope vertical input to rear-panel 20 kHz IF output A. Set Oscilloscope for internal
triggering on the positive slope of the waveform.

c. Set 8405A FREQ RANGE to the 500-1000 MHz position. Other control settings are optional.

d. Set Square Wave Generator frequency to about 180 kHz and adjust output amplitude to obtain about
200 mV p-p Oscilloscope display. Adjust Oscilloscope triggering sensitivity until sweep just triggers.
Waveform should approximate a square wave as shown below.

e. Adjustpulse generator bias control A15R3 to peak the leading edge of the Oscilloscope waveform.

f. Adjust Channel A sampler bias control A3R20 for 100% sampling efficiency. Sampling efficiency is
100% when the top of the waveform is nearly flat. See typical waveforms in Figure 2G.

<100 % > 100 %

Figure 2G. Typical Sampling Efficiency Waveforms
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Table 5-3. Adjustment Procedure (Cont'd)

g. Adjust Channel B sampler bias control A4R20 for 100% sampling efficiency. See typical waveforms
in Figure 2G.

h. Minimize sampling signal at probe tips as follows:

(1) Connect the 8405A Channel A probe to the Oscilloscope vertical input with a probe-to-BNC
adapter.

(2) Adjust Symmetry control A3R15 to minimize the sampling signal. Minimum signal should
not exceed 5 mV p-p.

(3) Repeat steps 1 and 2 for Channel B probe adjusting Symmetry Control A4R15.
1. Repeat procedure of steps a through h to assure sampling efficiency is properly adjusted.

j. H ripple on power supply voltages was excessive at initial measurement, check ripple again.
Ripple should be normal.

5C. SEARCH SPEED.

a. Connect test equipment as shown in Figure 2H.

0SCILLOSCOPE

Ol =
oL ey ToR FREQUENGY GOUNTER

ODO H';l:
@a{r‘rr

84054

0 e[|

20k Hz LE
a =°OO OO|[ obt'x cheams

5 I. 50-Ohm Load
2.. Probe Tee '
5. Power Splitter

Figure 2H. Setup for Search Speed Adjustment

b. Put Search assembly Al2 on extender A26.
c. Direct couple Oscilloscope vertical input to the junction of A12Q7 base and A12R25 slider.

d. Set Signal Generator frequency to 80 MHz and adjust output amplitude to obtain 100 mV AMPLITUDE
meter reading for Channel A,

e. Set 8405A FREQ RANGE to 60-120 MHz, other settings are optional.

f. Oscilloscope display should be sawtooth waveform. Adjust Search Speed control A12R25 so average
voltage of sawtooth is zero.
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Table 5-3. Adjustment Procedure (Cont'd)

g. Reinsert Search assembly Al2 without the extender.
h. Readjust the frequency of the 20 kHz internal reference oscillator as follows:
(1) Connect Frequency Counter to 20 kHz IF output A.

(2) Adjust Frequency control A11R24 to obtain Frequency Counter reading of 20 kHz. If control
action prevents precise adjustment, 20 kHz 10 Hz is acceptable.

6. RF SECTION ADJUST.
6A. CHANNEL A AND B LOW FREQUENCY RF GAIN

a. Connect test equipment as shown in Figure 2J using the 10 - 450 MHz Signal Generator.

10 - 450 MHz 450-1000MHz
SIGNAL GENERATOR SIGNAL GENERATOR
8405A
RF RF
ouT our A ]
1 V4
]
[ ]
---------- -t
RF POWER
METER
1
8
2 1
0 5 |2
5. Power splitter
I. 500 Load 8. Low pass filter
2. Probe tee 10. Thermistor mount

Figure 2J. Setup for RF Gain and Delay Line Adjustments

b. Set 8405A controls as follows:

AMPLITUDE CHANNEL . . . . . . ¢ v ¢ e v o s o s s o o e.... A
FREQ RANGE - MHzZ . . . ... ¢ et 0 v v oo oo o v oo e+« . . 100 MHz
AMPLITUDE RANGE . . . . . ¢t v v e v v v ot s v o o o o v o oo 300 mV

Other control settings optional.

c. Set Signal Generator frequency to 100 MHz and adjust output level to obtain 0.0 dBm reading on
RF Power Meter. Remove Thermistor Mount and replace with Channel B Probe Tee.

NOTE

Before removing Thermistor Mount from setup, note Channel A
AMPLITUDE meter reading. After replacing Thermistor Mount
with Channel B Probe Tee, readjust Signal Generator output level
for previously noted Channel A AMPLITUDE meter reading.
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Table 5-3., Adjustment Procedure (Cont'd)

d. Adjust Gain Control A4R5 to make 8405A AMPLITUDE meter read 0 dBm.
e. Set AMPLITUDE CHANNEL selector to A.
f. Interchange Probes A and B.

g. Adjust Gain Control A3R5 to make 8405A AMPLITUDE meter read 0 dBm.
NOTE

If 8405A Meter will not adjust up to 0 dBm, adjust A11R24 for peak meter reading and repeat
step c. If A11R24 is adjusted, repeat Channel B RF Gain adjust. For 8405A instruments,
serial numbered 942-02860 and below, it may be necessary to change A3R5 and A4R5 to a
500-chm potentiometer, HP Part Number 2100-1747 to obtain a greater adjustment range.
Also, as part of the change, remove resistors A3R27 and A4R27 and replace each of them
with a shorting wire.

h. With signal source set to minimum, connect test equipment as shown in Figure 2K.

0 NHZ
SICNAL  GENERATOR /s
1

RF QUTPUT

1. 5001 Load

2. Probe tee RF

5. Power Splitter MILLIVOLTMETER
I, Voltmeter, Probe tee

Figure 2K. Setup for RF Gain Adjustment

i. Set signal source for 1 MHz unmodulated signal and adjust output level for 0 dBm as indicated by
calibrated RF voltmeter.

j. Set 8405A FREQ RANGE so that APC UNLOCKED light goes out and range setting includes
measurement frequency. Note Channel A amplitude meter reading.

k. Remove 411A Probe Tee and replace with Channel B Probe Tee. If necessary, adjust signal gen-
erator output for Channel A meter reading noted in step j.

m, Change 8405A AMPLITUDE CHANNEL to B and RANGE to 0 dB.

n. Channel B AMPLITUDE meter will, at 1 MHz, read low. Using gain control A4R5, adjust to about
-0.2 dBm,

o. Interchange probes A and B. Channel A AMPLITUDE meter will, at 1 MHz read low. Using gain
control A3R5, adjust to about -0.2 dBm.

p. Recheck Channel A and B amplitude meter readings at 100 MHz as described in steps a through g.

q. Channels A and B amplitude meters should now read above 0 dBm, but not more than +0.2 dBm. If
necessary to readjust gain controls A4R5 and A3R5 at 100 MHz, it will be necessary to recheck the

amplitude meter readings at 1 MHz.
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Model 8405A

Test 5-3. Adjustment Procedure (Cont'd)

6B. VOLTAGE ACCURACY (HIGH FREQUENCY).

C

. Using 1000 MHz Signal Generator, connect test equipment as shown in Figure 2J.
. Set 8405A controls as follows:

. Set AMPLITUDE CHANNEL to B. Channel B AMPLITUDE meter should read high, Note and

. Set 8405A AMPLITUDE RANGE to +10 dB and switch RF Power Meter to +10 dB range.

AMPLITUDE CHANNEL . . . . . . ¢ . . . e e e e e e e e e e A
FREQUENCY RANGE . . . ¢ . v e v 0 e v v o 0 0 s o 0o . ... 1000 MHz
AMPLITUDE RANGE . . . . . .t v e v v o v oo v v e e+ o4 300 mV

Set Signal Generator frequency to 1000 MHz and adjust output level to obtain 0.0 dBm reading on
RF Power Meter. Note Channel A AMPLITUDE meter reading.

Remove Thermistor Mount andreplace with Channel B Probeand Probe Tee. If necessary, readjust
Signal Generator output level for Channel A AMPLITUDE meter reading noted in step c.

record reading.

Remove Channel B Probe and replace with Channel A Probe. Channel A AMPLITUDE meter should
read high. Record reading.

Place Channel A Probe back in other Probe Tee and set up equipment as shown in Figure 2J.

Adjust Signal Generator output level to obtain +10 dBm reading.

Note Channel A AMPLITUDE meter reading.

Remove Thermistor Mount and replace with Channel B Probeand Probe Tee. If necessary, readjust
Signal Generator output level for Channel A AMPLITUDE meter réading noted in step j.

. Set AMPLITUDE CHANNEL to B. Note and record AMPLITUDE meter reading.

Remove Channel B Probe and replace with Channel A Probe. Set AMPLITUDE CHANNEL to A
and note and record AMPLITUDE meter reading.

Depending upon your individual 84054, thegreatest arplitude measurement error may be at 0dBm
or at +10 dBm. Having measured the amplitude error for each channel (steps e and m for
Channel B; steps f and n for Channel A), set appropriate adjustment so that amplitude erroris
within specification for each channel: Just within specification at either the 0 or +10 dBm point,
Charnel Adjust 0 dBm Specification +10 dBm Specification
B A4R20 188 to 259 mV .537to . 87TV

A A3R20 188 to 2569 mV .537to0 .8TTV
Minimize sampling signal at probe tip as follows:

(1) Remove 8405A Probes from test setup, this procedure requires only an Oscilloscope.
(2) Connect 8405A Channel A Probe to Oscilloscope verticalinput with a probe-to- BNC adapter.

(3) Adjust Symmetry Control A3R15 to minimize sampling signal. Peak-to-peak signal level
should not exceed 5 mV.

(4) Repeat steps 2 and 3 for Channel B Probe adjusting Symmetry Control A4R15.
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Table 5-3. Adjustment Procedure (Cont'd)

6C. DELAY LINE

a. Connect test equipment as shown in Figure 2J using the 10 - 100 MHz Signal Generator,
Connect Channel B probe in place of Thermistor Mount.

b. Set 8405A controls as follows:

AMPLITUDE CHANNEL .. .... Y
FREQUENCYRANGE-MHz . ... ...... e e a e e e e e e 10 MHz
AMPLITUDE RANGE . .. .. e e e e e et e e e e e e . .=-10dB

c. Set Signal Generator frequency to 10 MHz and adjust output level for-10dBm 8405A AMPLITUDE
meter reading.

d. Adjust PHASE ZERO for 0 PHASE meter reading,
e. Replace the 10 - 100 MHz Signal Generator with the 1000 MHz Generator,

f. Set 8405A FREQ RANGE - MHz to 1000 MHz (fully ccw),

g. Set Signal Generator frequency to 1000 MHz, and adjust output level for -10 dBm AMPLITUDE
meter reading.
h. Slowly reduce Signal Generator frequency through 50 MHz noting maximum and minimum PHASE

meter readings. Reminder: the PHASE and AMPLITUDE meter pointers will flicker momentarily
several times as the input frequency is changed. The flicker is caused by the automatic tuning and

is normal.

i. Set Signal Generator to the frequency in the 950-1000 MHz range which gives a PHASE meter read-
ing half way between the maximum and minimum noted in step h.

j. Set Delay Adjust to obtain 0 PHASE meter reading (refer to page 5-18 for Delay Adjust location).
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Table 5-4. Front Panel Troubleshooting

Section V

GENERAL: Using this procedure, trouble can be isolated to a general circuit section. To isolate
trouble within a specific circuit section, refer to schematic diagrams or other trouble-
shooting charts.

PROCEDURE: a.

| =10 MHz
SIGNAL GENERATOR

OO
@ﬁ; I 2

84054

O ol [~

4 3200 00

50-0hm Loaod

2. Probe Tee
S. Power Splitter

Using setup shown above, set Signal Source for 1 MHz, 20 mV RMS output.

b. Set 8405A controls as follows: FREQ RANGE full clockwise (1-4 MHz), 10 mV
(-20 dBm), 260°, and OFFSET to 0°.

¢. In the indications Table below, an "X" indicates failure and an ""ok" indicates
normal operation.

d. Starting in the upper left-hand corner, if the indication in the instrument agrees
with that in the manual, read horizontally. If the indications do not agree, drop
down one line. Repeat for each square.

Channel A | Channel B | Phasemeter | APC UNLOCKED | APC UNLOCKED Circuit Section Trouble
(Table 5-7) Phasemeter ckts:
ok ok X ok ok A5Q4-6, A6, AT, A8,
A18Q4-6
ok X X ok ok (Table 5-9) Channel B Ckts
X ok X ok ok A5Q1-3
X X ok ok ok A9, A22
Channel A or APC ckts
X X X ok X (Table 5-8) or +20V Power
Supply (Table 5-5)
-20V Power Supply (Table
X X X X ok 5-6), or Al1l, A12 (Table
_ 5-8) or Primary Power ckt.
NOTES: 1. Channels A and B should read 10 mV 5% depending upon Signal Source output level
accuracy. Two channels should read within +2% of each other.
2. Phase meter, using ZERO control, should be adjustable at least +15° about 0°.

3. APC unlocked light should be out with FREQ RANGE switch fully clockwise (1-4 MHz).

APC unlocked light should be lit with FREQ RANGE switch fully counterclockwise
(500-1000 MHz).
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Table 5-5. +20 Volt Supply Troubleshooting

Model 8405A

High Ripple

Symptom Procedure Indication Conclusion
High Output . Disconnect base of Q1 Output drops Q1 ok
Voltage Output same Q1 shorted
. Reconnect base of Q1. Approximately 3.5V A16CR3 ok
Measure voltage across A16CR3 More than approximately 3.5V | A16CR3 open
. Short emitter to base A16Q1 Output drops A16Q1 ok
Output same A16Q1 shorted
. Measure voltage across " Approximately 6.5V A16CRT ok
A16CR7 More than approximately 6.5V | A16CR7 open
. Adjust A16R11 so base of Output remains high A16Q3 open
A16Q3 goes more negative Output lowers but still high | A16Q3 gain too low
Low Qutput . Measure voltage across A16CR3 | Approximately 3.5V A16CR3 ok
Voltage

Less than approximately 3.5V

A16CR3 shorted

. Short emitter to collector A16Q1| Output rises Q1 ok
Qutput same Q1 open
Measure voltage across A16CR7 | Approximately 6.5V A16CR7 ok

Less than approximately 6.5V

A16CRT shorted

. Measure voltage at collector

of A16Q3

Approximately 6.5V (same

as A16CR"7)

A16Q3 shorted

. Measure voltage at collector

of A16Q2

Same as voltage at emitter

A16Q2 shorted

Lower than A16Q2
emitter voltage

A16Q2 ok

. Measure ripple at base of No ripple A16C2 shorted
A16Q3 A16CRT shorted

. Measure ripple at base of No ripple A16Q3 open
A16Q1

. Measure ripple at base of Q1 No ripple A16Q1 open
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Table 5-6. -20 Volt Supply Troubleshooting

Section V

Symptom Procedure Indication Conclusion
High Output . Disconnect base of Q2 Output drops Q2 ok
Voltage Output same Q2 shorted
. Reconnect base of Q2 Approximately 3.5V Al16CR10 ok
Measure voltage across More than approximately A16CRI10 open
A16CR10 3.5V
. Short emitter to base A16Q4 Output drops A16Q4 ok
Qutput same A16Q4 shorted
. Measure voltage across Approximately 6.1V A16CR14 ok
A16CR14 More than approximately A16CR14 open
6.1V
. Adjust A16R23 so base of Qutput remains high A16Q6 open
A16Q6 goes more negative Output lower but still high A16Q6 gain too low
Low Output . Measure voltage across Approximately 3.5V A16CRI10 ok
Voltage A16CRI10

Less than approximately
3.5V

A16CRI10 shorted

Al16CR14

. Short emitter to collector Output rises Q2 ok
A16Q4 Output same Q2 open
. Measure voltage across Approximately 6.1V A16CR14 ok

Less than approximately
6.1V

A16CR14 shorted

. Measure voltage at

collector of A16Q6

Approximately 6.1V (same
as A16CR14)

A16Q6 shorted

. Measure voltage at collector

of A16Q5.

Same as voltage at emitter

A16Q5 shorted

Lower than A16Q2
emitter voltage

A16Q5 ok

High Ripple

. Measure ripple at base of No ripple A16C5 shorted
A16Q6 A16CR14 shorted

. Measure ripple at base of No ripple A16Q6 open
Al6Q4

. Measure ripple at base of Q2 No ripple A16Q4 open
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Table 5-7. Phase Meter Circuit Troubleshooting

Model 8405A

Symptom
(See Note 1)

Procedure
(See Note 2)

Indication

Conclusion

Meter Pegs 1. Check trigger pulses at bases of | Pulses are arriving Phase Inverter,

+ and - 180° A8Q9 and A8QI0 simultaneously ABQ2-4 is defective
As ZERO

control is Pulses are not arriving OFFSET switch,
adjusted simultaneously A21, is defective
Meter Pegs 1. Check waveform at collector Symmetrical square Switch A8Q11-12 or

less of ZERO
control setting
NOTE: +20
volts DC supply
may be missing

+180° regard- at A8QS. wave present Current Source
less of ZERO A8Q13-15 is
control. Setting defective
NOTE: -20 Volt
DC supply may |2. Check for trigger pulses at Trigger pulses Multivibrator,
be missing base of A8Q10 present A8Q9-10 is
defective
3. Check for square wave at Square wave at XA8 Driver, A8QV7 is
XA8 (Pin 1). (Pin 1) and pulses at defective
collector of A8Q1
Square wave at XA8 Amplifier, A8Ql,
(Pin 1) but no pulses at or Switch A8Q2-3
collector of A8Q1 is defective
4. Check for square wave at No square wave Limiter, A5QM,
XAT7 (Pin 1) A5Q5, or A5Q6 is
defective
XAT (Pin 1) square wave and| Limiter ATQ5-6 is
sine wave at A7TQ2 collector| defective
Square waves at XAT7 Phase shifter
(Pin 1) and ATQ1 A7Q2-4 is
collector but no sine defective
wave at A7TQ2 collector
Square wave at XAT ATQ1 is defective
(Pin 1) but not A7Q1
collector
Meter Pegs 1. Check waveform Symmetrical square Switch A8Q11-12,
-180° regard- at A8Q9 collector wave present or Current Source

A8Q16-19, or
OFFSET switch is
defective

. Check for trigger pulses

at A8QY base

Trigger pulses present

Multivibrator A8Q9-
10 is defective

. Check for square wave at

XA8 (Pin 15)

Square wave at XA8 (Pin 15)
and pulses at A8Q4
collector

ABQ8 is defective

Square wave but no pulses
at A8Q4 collector

A8QM or A8Q5-6 is
defective
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Table 5-7. Phase Meter Circuit Troubleshooting (Cont'd)

Section V

Symptom
(See Note 1)

Procedure
(See Note 2)

Indication

Conclusion

4. Check for square wave at

XA8 (Pin 1)

No square wave

Al18Q4, A18Q5, or
Al18Q6 is defective

XA6 (Pin 1) Square wave
and sine wave at A6Q4
collector

Limiter A6Q5-6 is
defective

Square wave at XA6 (Pin 1)
and A6Q1 collector but no
sine wave at A6Q4 collector

Phase Inverter
A6Q2-4 is defective

Square wave at XA6 (Pin 1)
but not A6Q1 collector

ABQ1 is defective

Meter needle,

. Check waveform at A8Q9

Symmetrical Square wave

Phase meter section

using ZERO collector out of adjustment:
control, is Refer to adjustment
adjustable procedure, Section
but not V.
symmetrically
about 0° Square wave not Phase Inverter
symmetrical A6Q2-4 or Phase
Shifter ATQ2-4
is defective
No meter . Remove 8405A power cord No meter deflection Defective meter
movement, and connect ohmmeter
meter across phase meter Meter deflection One or both wires
reads 0° terminals connecting meter

to circuitry must
be broken.

Phase meter
trouble exists

. Set OFFSET switch to

any setting between -90° and

0 volts at A6 (Pin 8)

Phase inverter
ABQ3-4 is defective

only for -180° or +100° and +180°

OFFSET and measure DC voltage at +20 volts at A6 (Pin 8) The section of
settings A6 (Pin 8) OFFSET switch
from -90° to A21S1A/B which
-180° and operates A6Q2-3
+100° to is defective
+180° (See

Note 3)

NOTES:

20 kHz repetition rates.

. Test setup and 8405A control settings are same as for front
panel troubleshooting Table 5-4.

. All sine waves and square waves are 20 kHz; pulses have

. The Phase Meter Offset control is intended for use ONLY when a definite phase
angle exists between the two input probes.
good 8405A appear bad. For example, with an input phase angle of 0°, setting
the Offset control between +100 and +180 or between -90 and -180 will cause

the Phase Meter to "'peg", this is entirely normal.

Misuse of the Offset control makes a
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Table 5-8. Channel A and APC Troubleshooting
Symptom Procedure Indication Conclusion
(Note 1)
APC lamp 1. Check for -20 volts DC at No -20 Volts DC Rear panel -20V
does not XA12 (Pin 11) fuse or -20 Volt
light with Power Supply is
FREQ RANGE defective(Table 5-6)

switch set to
500-1000 MHz

2. Check for 20 MHz
oscillator signal at XA12
(Pin 10)

No 20 MHz Signal

Reference
Oscillator
AllQ4-5 is
defective

3. Check for -15 volts
DC at XA12 (Pin 7)

No -15 volts DC

Lamp driver
A12Q6
is defective

-15 volts DC ok

APC unlocked
lamp is defective

APC lamp
remains lit
with switch
set to 1-4
MHz

1. Check for +20 volts
DC at XA12 (Pin 12)

No +20 volts DC

Rear panel +20V
fuse or +20 V
Power Supply is
defective (Table 5-5)

2. Change Signal Source Fre-
quency and 8405A FREQ
RANGE switch to about
8-10 MHz.

APC Lamp goes out
and meters indicate
readings

Al3 Assy is
defective (Probably
bad capacitor or
changed value
resistor), or
FREQ RANGE
switch A24S1 is
defective.

3. Remove Probe A circuit board
Assy from probe cable socket
and replace with Probe B
circuit board Assy.

APC lamp goes out and
meters indicate readings.

Probe A circuit
board assembly
is defective.

4. Remove Probe board from
cable assembly. Turn 8405A
off and check cable for
open-circuits.

5. Replace Probe A board
assembly in cable assembly.
Check for search ramp at

Ramp signal as shown
opposite page 7-15.

Al4 Assembly,
Al15 Assembly,
A24S1 FREQ

XAl12 - Pin 1. RANGE switch
or Al9 Decoupling
Diode is defective.
NOTE:

1. Test setup and 8405A control settings are same as for Table 5-4.

2. If a probe board is replaced, the Adjustment Procedure Table 5-3
must be done. Remove board only after some indication that the
probe is faulty. To remove board remove setscrew marked '"Do
notremove this screw' in Fig. 7-5. To replace board be sure key

on plug is aligned with key on socket.
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Table 5-9. Channel B Circuit Troubleshooting
Sympton Procedure Indication Conclusion
(See Note 1)
CHANNEL B 1, Isolate trouble within IF amplifier IF Amplifier
IF OUTPUT A18Q1-3by CHANNEL BIF TUNING A18Ql1-3 is
waveform is AND GAIN Adjustment procedure defective.
a 20 kHz (Table 5-3 part 3B),
sine wave of
about
10 mV rms
(28 mV pk-pk)
CHANNEL B 1. Check for pulse output at XA4-Pin No Pulses Resistor A15R2,
IF OUTPUT 4 (Compare with pulses at XA3- or Al7 Delay
is much Pin 4). These two pictures line, A19 or A20
less than should look the same. Decoupling Diode
10 mV or Assy is defective
there is
no output 2. Check for pulse output at probe Pulses ok Probe B amplifier

tip (compare with CHANNEL A
probe tip). These two pictures
should look the same.

A2A1Q1 or A4
Assy Amplifier
A4Ql is defective

Pulses much
larger than those
at CHANNEL A
probe tip.

Probe B diodes,
or Amplifier A4Q2
defective

Pulses very
small (or no pulses
at all)

Probe B Circuit
Assy, probe cable,
or A4T1 defective,
=0~
A4 Agsy out of
adjustment. Refer
to PULSE
generator and
sampler adjust
Table 5-3

3. Remove Probe B circuit board
Assy from its socket. Replace
Probe A circuit board Assy in
Channel A cable with Probe B
circuit board Assy. Repeat
step 2 above to determine if
Probe B circuit board is
defective

Pulses ok

Probe B circuit
board Assy ok

Pulses too large,
too small, or no
pulses at all

Probe B circuit
board Assy
defective

NOTE:

1. TEST Setup and 8405A control settings are same

as for Table 5-4.
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Section VI

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 designations and
indicatesthe description and 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, Description 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.

c¢. Manufacturer's part number.

d. Total quantity used in the instrument (TQcolumn).

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
inquirytoyour local Hewlett-Packard sales and serv-
ice office (see lists at rear of this manual). Identify
parts by Hewlett-Packard stock number.
6-6. To obtain a part not listed, include:

a. Instrument model number

b. Instrument serial number

c. Description of part

d. Function and location of part.

REFERENCE DESIGNATORS

A = assembly F = fuse MP = mechanical part A = vacuum, tube, neon
B = motor FL = filter P = plug bulb, photocell, etc,
BT = battery IC = integrated circuit Q = transistor VR =  voltage regulator
C = capacitor J = jack R = resistor w = cable
cp = coupler K = relay RT = thermistor X =  socket
CR = diode L = inductor s = switch Y = crystal
DL = delay line LS = loud speaker T = transformer Z = tuned cavity,
DS = device signaling (lamp) M = meter TB = terminal board network
E = misc electronic part MK = microphone TP = test point
ABBREVIATIONS
A = amperes H = henries N/O = normally open RMO = rack mount only
AFC = automatic frequency control HDW = hardware NPO = negative positive zero RMS = root-mean square
AMPL = amplifier HEX = hexagonal (zero temperature RWV = reverse working
HG = mercury coefficient) voltage
BFO = beat frequency oscillator HR = hour(s) NPN = negative-positive- s-B = glow-blow
BE CU = beryllium copper HZ = hertz negative SCR =  screw
BH = binder head IF = intermediate freq NRFR = not recommended for SE -  selenium
BP = bandpass IMPG = impregnated fleld replacement SECT =  section(s)
BRS = brass INCD = in dg NSR = not separately _
BWO = backward wave oscillator - candescent replaceable SEMICON =  semiconductor
INCL = include(s) St = gilicon
CCW = counter-clockwise INS = insulation(ed) _ SIL = sgilver
CER = ceramic INT = internal ggD - g::iax}-‘::ddescﬂpuon SL = glide
CMO = cabinet mount only ox - oxid SPG = spring
COEF = coefficient K = kilo = 1000 = oxide SPL = special
COM = common P = peak SST = stainless steel
COMP = composition LH = left hand PC = pe ted circuit SR = split ring
COMPL = complete LIN = linear taper PF P ;-mfe c;rc_ulo_ 12 STL = steel
CONN = c::imeic tor 1ai LK WASH = lock washer B ?a:;dasm °" TA = tantalum
CP = cadmium plate LOG = logarithmic taper -
CRT = cathode-ray tube LPF = logv pass ﬂlterpe ggf RZ f %l‘ngﬁhor bronze Ib f time delay
cw = clockwise = ps TGL = toggle
M = milli = 10-3 PIV = peak inverse voltage THD = thread
DEPC = deposited carbon MEG - meg = 106 PNP = positive~-negative- TI = titanium
DR = drive - B = positive TOL =  tolerance
ELECT = electrolytic iﬂ{g; g;M - ::Eil{th:xide P/O = part of TRIM = trimmer
ENCAP = encapsulated MFR = manufacturer S}I;g - zi‘y;setl):;gne T™™wT = traveling wave tube
EXT = external MHZ = mega hertz U = micro = 10-6
MINAT = miniature POS = position(s)
F = farads MOM - momentary POT = potentiometer VAR = variable
FH = flat head MTG - mounti PP = peak-to-peak VDCW = dc working volts
ing -
FILH = fillister head MY = "mylar' PT = point w/ - with
FXD = fixed PWV = peak working voltage W - watts
G = giga (109) N = nano (10-9) RECT = rectifier wIvV = working inverse
GE = germanjum N/C = normally closed RF = radio frequency . voltage
GL = glass NE = neon RH = round head or ww = wirewound
GRD = ground(ed) NI PL = nickel plate right hand w/0 =  without
01194-13
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Section VI

Table 6-1. Reference Designation Index

Model 8405A

D‘:ﬁ%ﬁ;ﬁ?ﬁ& ¢ Part No. Description # Note
AlMP1 50200451 PROGBE TIP
0018742106 RING:IDENT BLUE
A1MP2 08405~6055 HOUSING ASSY:PROBE
AlWl 08405-6047 CABLE ASSY:SPECIAL COAX
INCL PROBE E&PANEL BOQT & BD ASSY SOCKET
AlA]l 08405-6054 BOARD ASSY:PROBE
NOT RECOMMENDED FOR FIELD REPLACEMENT
A2MP1 08405-2032 RING:IDENT MWHITE
A2MFP2Z 084LC5-6055 HOUSING ASSY:PROBE
A2W1 08405-6047 CABLE ASSY:SPECLAL COAX
INCL PROBE &PANEL BOGT & BD ASSY SUCKET
A2A1 08405-6054 BUARD ASSY:RROBE
NOT RECOMMENDED FOR FIELD REPLACEMENT
A2A1MPL 5020-0457 PROGBE TIP
A3 €8405-6002 BOARD ASSY:SAMPLER
A3C1 0180-016G0C C:FXD ELECT 4.7 UF 103 35VDCW
A3C2 0140-0194 C:FXD MICA 110 PF 52
A3C3 0180-0374 C:FXD ELECT 10 UF 102 20VDCW
A3C4 0180-0374 C:FX0 ELECT 10 UF 102 20vDCwW
A3CS 0180-0374 C:FXD ELECT 10 UF 1038 20VDLW
A3Cé ¢18C~-0100 CsFXD ELECT 4.7 UF 10% 35VDCH
A3C1 0160-2055 C:FXD CER 0.01 UF +80-202 100VBCNW
A3Cs8 0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCW
A3CS 0160-0174 C3hXD CER 0447 UF +80-20% 25VDCw
A3C10 0160~2139 CSFXD CER 220 PF +80-20% 1000VDCHW
A3C11 0160~-2139 C:FXD CER 220 PF +80—-20% 1000VDCW
A3C12 0160-2139 CsFXD CER 220 PF +80—-20% 1000VOCHW
A3C13 0160-2139 C:FXD CER 220 PF +80~20% 1000VDCW
A3Q01 1854~-0071 TRANSISTOR:SILICON NPN
A302 1854-0C71 TRANSISTOR:SILICON NPN
A3R1 0157-C218 R:FXD MET FLM 3.16K OHM 1% 1/8%
A3R2 07571-0279 R:FXD MET FLM 3.16K OHM 1Z 1/8M
A3R3 07571-0424 R2EXD MET FLM 1.10K OHM 1% 1/8w
A3R4 0698-3155 RIFXD MET FLM 4.64K OHM 12 1/8W
A3R5 2100-1757 R:VAR WW 500 OHM 5% 1W
A3RE 0698-31517 R:FXD MET FLM 19.6K OHM 1% 1/8W
A3R7 06%8-3151 RIFXD MET FLM 19.6K OHM 1% 1/84
A3R8 0698-3438 RIFXD MET FLM 147 OHM 12X 1/8W
A3RS 07157~02179 RIFXD MET FLM 3.16K UHM 12 1/84
A3R10 07571-0438 RIFXD MET FAM 5.11K QOHM 1X 1/8M

6-2
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Model 8405A Section VI

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

Dl::fng:lglt‘i?)en @ Part No. Description # Note
A3R11 0757-1078 RIFXD MET FLM 1.47K QHM 1Z 1/2M
A3R12 07157-C4C1 RIFXD MET FLM 100 OHM 1% 1/8W
A3R13 0698-34017 RIFXD MET FLM 1.96K OHM 12 1/2m
A3R14 0757-0440 R2EXD MET FLM 7.50K OHM 1% 1/8%
A3R15 2100-1761 RZVAR Wi 10K OHM 52 1k

A3R16 0698-3150 R2FXD MET FAM 2.37K OHM 1% 1/84
A3R17 0698-3157 RIFXD MET FLM 19.6K OHM 1% 1/88
A3R18 0658-3157 RIFXD MET FLM 19.6K OHM 1% 1/8W
A3R1S 0698-3157 R:FXD MET FLM 19.6K OHM 12 1/8W
A3R20 ) 2100-0942 R:VAR FLM 50K OHM 203 3/4M

A3R21) 0757-02%4 RIFXD MET FLM 17.8 OHM 12 1/84W
A3R22 0698-34317 RIFXD MET FLM 133 OHM 1% 1/8W
A3R23 0698-3437 R3FXD MET FLM 133 OHM 1% 1/8M
A3R24 0698-3437 R3FXD MET FLM 133 OHM 1% 1/8W
A3R25 0698—-34317 R3FXD MET FLM 133 OHM 1% 1/8MW
A3R26 07157-02%4 RIFXD MET FLM 17.8 OHM 12 1/8W
A3R27 DELETED (REPLACED WITH A SHORT)
A3T1 08405-8001 TRANSFORMER :BALUN

A4 08405-60C2 BOARD ASSY3ISAMPLER

A4C1 0180-06100 CIFXD ELECT 4.7 UF 103 35VACH
A4C2 0140-0194 C3FXD MICA 110 PF 5%

A4C3 0180-0374 C3FXD ELECT 10 UF 108 20VDCW

A4Ch 0180-0374 C2FXD ELECT 10 UF 103 20VOCW

A4CS 0180-C374 C3FXD ELECT 10 UF 103 20VDCHW

A4Cé 0180-0100 C2FXD ELECT 4.7 UF 10% 35VDCNW
A4CT 01602055 C3FXD CER 0.01 UF +80-20% 100VDOCHW
A4CB 0160-0174 CiFXD CER 0.47 UF #80-20% 25VDCW
A4CS 0160~C174 CSFXD CER 0.47 UF +80-20% 25VDCW
A4C10 0160-2139 C3FXD CER 220 PF +80—-20X 1000VOCW
A4Cl1 0160-213S C3FXD CER 220 PF +80-20% 1000VDCW
A4Cl2 0160-213S CsFXD CER 220 PF +80-20% 1000VDCW
A4C13 0160-2139% CsFXD CER 220 PF +80-20% 1000VOBCH
A4Q1 1854-0071 TRANSISTOR:SILLCON NPN

A4Q2 1854-00171 TRANSISTOR:SILICON NPA

A4R1 07151-0217¢% R:FXD MET FLM 3;[6“ OHM 1% 1/8W
A4RZ 0757-0279 R2FEXD MET FLM 3.16K OHM 1% 1/84
A4R3 0757-0424 RIFXD MET FLM 1.10K OHM 1X 1/8M
A4R4 06S8-3155 R FXD MET FLM 4.64K OHM 1Z 1/8W
A4RS 2100-1757 K3VAR WW 500 OHM 53 1w

A4RE 0668-3157 R:FXD MET FLM 19.6K OHN 1% 1/8K
A4R7 0698-3157 RIFXD MET FLM 19.6K OHM 1% 1/8W
A4R8 : 0698~-3438 RIFXD MET FLM 147 OHM 1% 1/84
A4RS 075710279 R:FXD MET FLM 3.16K OHM 13 1/8w
A4R10 0757-0438 R2FXD MET FLM 5.11K OHM 1% 1/8K

# See introduction to this section for ordering information
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Section VI

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

Model 8405A

Dl:esf!e! :.l:'tli((:)en ¢ Part No. Description # Note
A4R11 0757~1078 RIFEXD MET FLM 1.47K CHMN 1% 1/2¥
A4R12 07571-C401 RIFXD MET FLM 100 OHM 1% 1/8W
A4R13 0698~-3407 R2FXD MET FAM 1.96K OHM 1Z 1/2k
A4R14 0757—-0440 R3FXD MET FLM 7.50K OHM 13 l1/8M
A4R1S 2100-1761 R: VAR WW 10K OHM 53 1w

A4R16 06$8-3150 RIFXD MET FLM 2.37K QOHM 12 1/8M
A4R17 0698-3157 RS FXD MET FLM 19.6K OHM 1% 1/8M
A4R18 0698-31517 RIFXD NET FLM 19.6K OHM 1% 1/84
A4R1S 0696-3157 R:FXD FLM 19,6K OHM 1% 1/8W
A4R2C 2100-0942 RIVAR FLM 50K OHM 20% 3/4M
A4RZ] 0757~-0294 R2FXD MET FLM 17.8 OHM 12 1/8W
A4R22 0698~34317 RIFXD MET FLM 133 OHM 123 1/8M
A4R23 0698-3437 R2FXD MET FLM 133 0OHM 13 1/8M
A4R24 0698-3437 R2FXD MET FLM 133 OHM 1% 1/8W
A4R2S 06986-3437 RIFXD MET FLNK 133 OHM 1% 1/8W
A4RZ 6 0757-02%4 RSFXD MET FLM 17.8 OHN 12 1/8W
A4R27 DELETED (REPLACED WITH A SHORT)
A4T1 08405-8001 TRANSFORMER :BALUN

AS 08405—-60C3 BOARD ASSYSISOLATION ANP.

A5C1 0180-0100 C:FXD ELECT 4.7 UF 10% 38VDCMW
ASC2 0150-0121 CsFXD CER 0.1 UF +80-20% 50VDCHK
ASC3 0186-0137 C2EXD ELECT 100 UF 203 10VOCW
A5C4 0160-2120 C:FXD MICA 0.01UF 1%

ASCS 0180-0100 C2FXD ELECT 4.7 UF 103 35VOCH
ASCé6 0180-0100 C3FXD ELECT 4.7 UF 103 35VDCM
AS5C7 0180-2071 C:FXD ELECT 0.022 UF 10% 35VDCW
ASCE €180¢-0100 C:FXD ELECT 4.7 WF 10 35VOCHk
ASCS 0180-0100 C:FXD ELECT 4.7 UF 103 35VOCH
A5C1C 018¢-0100 CsFXD ELECT 4.7 UF 102 35VDCH
A5C11 0186-0100 C2FXD ELECT 4.7 UF 102 35VDCHW
A5C12 ci1ac-0100 CsFXD ELEGCT 4.7 UF 103 35VOCw
A5C13 8180-0100 C2EXD ELECT 4.7 UF 103 35VDCHW
ASCl4 0180-0100 C2EXD ELECT 4.7 UF 10% 35VDCHW
ASC15 0180-0100 C3sFXD ELECT 4.7 UF 103 35VDCW
ASClé 0160—-2143 C:FXD CER 2000 PF »80—~-203% 1000VDGW
ASC17 0160-2261 C3FXD CER l? PF 53 S00VDCW
ASCR1 084C5—-8004 DLODES:SILICEN MATCHED PAIR
ASCR2 PART OF ASCR1

ASL1 910C-1718 COILSVAR

ASL2 S14C-0114 COIL:FXD RF 10 UH

ASMP1 5020-2C45 CARD EXTRACTOR

# See introduction to this section for ordering information



Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)

D‘:‘;‘-;;;g't‘i‘(’:l @ Part No. Description # Note
A5Q1 1854-0071 TRANSISTOR:SILICON NPN
AS5Q2 1854-0071 TRANSISTOR:SILICON NPN
A5Q3 18540071 TRANSISTOR:SILICON NPN
AS5C4 1854-0C71 TRANSISTOR:SILICON NPN
A505 1856~0071 TRANSISTOR:SILLCON NPN
A5Q6 1854-0071 TRANSISTOR:SILICON NPN
A5R1 0757-C459 RIFXD MET FLM 56.2K OHM 12 1/8W
ASR2 0658-3157 R:FXD MET FLM 19.6K GHM 1% 1/8W
ASR3 0698~3157 RIFXD MET FLM 19.6K OHM 12 1/8W
AS5R4 0751-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
ASRS 0698~-3160 RSFXD MET FLM 3]1.6K OHM 12 1/8W
ASR6 0757-6280 R:FXD MET FLM 1K OHM 1% L/8W
A5R7 0757-0444 R:FXD MET FLM 12.1K OHM 1% 1/8W
A5R8 0656-0083 R3IFXD MET FLM 1.96K OHM 1% 1/8W
ASRS NOT ASSIGNED
ASR10 0757-0442 RIFXD MET FLM 10.0K OHM 12 1/8
A5R11 2100-1760 RIVAR WW 5K QHM SZ 1w
AS5R12 0757-C4417 RIFXD MET FLM 16.2K OHM 12 1/8W%
AS5R13 0157-0278 RIFXD MET FANM 1.78K OHM 1% 1/8W
A5R14 0157-0428 RIFXD MET FLN 1.62K OHM 12X 1/8W
A5R15 0757-0428 R3FXD MET FLM 1.62K OHM 1% 1/8M
A5R16 07157-0288 R:FXD MET FLM 9.09K OHM 1% 1/8W
A5R17 0757-0438 RFXD MET FLM 5.11K OHM 12 1/8W
ASR18 07570280 RIFXD MET FLM 1K ObMM 12 1/8MW
ASR1S 0757-0394 RIEXD MET FLM 51.1 OWM 12 1/8W
A5R20 0698-3444 RIFXD MET FLM 316 OHM 12 1/8W
A5R21 0757~-0280 R:FXD MET FAM LK OWM 1% 1/8W
ASR22 0698-3441 RIFXO MET FAM 215 OHM 1% 1/8Mk
ASR23 0698-3153 RSFXD MET FALM 3.83K OHM 1% 1/8k
AS5R24 07571-0439 RIEXD MET FLM 6.81K OHM 1% 1/8W
A5R25 0698-0082 R:FXD MET FAM 464 OHM 1% 1/8W
A5R26 0698-3155 RIFXD MET FLM 4.64K OHM 13 148M
ASR27 0698-3136 RSFXD MET FLM 17.8K OHM 1% 1/8W
ASR28 0698-3406 R:FXD MET FLM 1.33K OHM 1% 1/2%
A5R26 06968-3438 R:FXD MET FLM 147 OHM 1% 1/8W
ASR3(0 0696~0084 RIFXD MET FLM 2.15K OHM 1% 1/8w
A6 084L5-6006 BOARD ASSY:180 DEG. SWITCH
A6C1 018C-0100 CiFXD ELECT 4.7 UF 102 35VDCW
A6C2 018L~-0100 C3IFXD ELECT 4.7 UF 103 35VDCW
A6C3 0180-0100 C:FXD ELECT 4.7 UF 102 35VDCW
A6C4 0140-0235 CzFXD MICA 2250PF 1% 300VDCW
A6CS 0180-0100 C2FXD ELECT 4.7 UF 10 35VOCHK
A6Cé6 018C6-C100 C3FXD ELECTY 4.7 UF 10% 35VDCHW
A6C1T 018¢~-0100 C3EXD ELECT 4.7 UF 102 35VDCW
A6CE 0180-0100 C:FXD ELECT 4.7 UF 102 35VDCW
A6CS 0180-01060 C:FXD ELECT 4.7 UF 10% 35VDCHK
A6C10 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW

# See introduction to this section for ordering information




Section VI

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

Model 8405A

Dl‘e‘g;;g't‘i‘(‘)‘; ¢ Part No. Description # Note
A6C11 0160-2120 C:FXD MICA 0.01UF 1X

A6C12 0180-0100 C3FXD ELECT 4.7 UF 102 35VOCMW
A6C13 0180-0100 C2FXD ELECT 4.7 UF 10% 35VDCW
A6CL1 4 0180-0100 C2FXD ELECT 4.7 UF 103 35vVOCH
A6C15 0180-0100 CsFXD ELECT 4.7 UF 102 35vDCH
A6C16 0180-0100 C:FXD ELECT 4.7 UF 102 35VDCM
A6C17T 0180-0100 C:FXD ELECT 4.7 UF 10% 35VOCHM
A6C18 0160-2261 C:FXD CER 15 PF 5% SO0VDCHW
A&6C1S 0166-2261 C3FXD CER 15 PF 5% 500V0CW
a6C2¢C 0160-2261 C:FXD CER 15 PF 5% 500VDCW
A6CR1 08405-8004 DLODES:sSILICON MATCHED PAIR
A6CR2 PART OF A6CR1

A6CR3 1901-0040 DIODE:SILICON 30MA 30wV

A6CR4 1901-0040 DIGDEsSILICON 30MA 30WV

A6L1 9100-1718 COIL:VAR

AGMP1 5020-2045 CARD EXTRACTOR

A60Q1 1854-0071 TRANSISTOR:SILICON NPN

A6C2 1854—-0071 TRANSISTOR:SILECON NPN

A6Q3 1854-0071 TRANSISTOR:SILICON NPN

A6Q4 1854-0071 TRANSISTOR:SILICON NPN

A6C5 1854-0C71 TRANSISTOR:SILECON NPN

A6Q6 1856-0071 TRANSISTOR:SILICON NPN

A6R1 0698-0082 R FXD MET FAM 464 OHM 13 1/8M
A6R2 0698-3155 R2FXD MET FLM 4.64K QHM 13 1/8W
A6R3 0698-3136 RFXD MET FLM 17.8K OHM 1% 1/8u
A6R4& 0698-3406 R:FXD MET FLM 1.33K OHM I 1/2M
A6RS5 0698-3438 R FXD MET FLM 147 OHM 13 1/8M
AB6R6& 0757-028% R2FXD MET FLM 13.3K OHM 1% 1/8W
A6RT 0757-0439 R2FXD MET FLM 6.81K OHM 1% 1784
A6RS 0757-0200 ReFXD MET FLM 5.62K OHM 1Z 1/8M
A6RS 0757-1C94 RSFXD MET FLM 1.47K OHM 1% 1/8M
A6R10 0757-0123 R:FXD MET FhLM 34.8K OHM 1% 1/84
A6R11 0157-0420 R3FXD MET FLM 750 OHM 1% 1/8W
A6R12 0698-3153 R:FXD MET FLM 3.83K OHM 1XZ 1/8M
A6R13 0757-0465 R2FXD MET FLM 100K OHM 13 1/8M
A6R14 0698-3161 RIFXD MET FLM 38.3K OHM 12 1/8W
A6R15 0698-3159 R3FXD MET FLN 26.1K OHM 1% 1/8M
A6R16 0757-0199 R:FXD MET FLM 21.5K OHM 1Z 1/8W
A6R17 0757-C199 ReFXD MET FLM 21.5K OHM 1X 1/8u
A6R18 0698-3162 RIFXD MET FLM 46.4K OHM 12 1/8M
Ab6R1S 0757-0466 R:FXD MET FLM 110K OHM 1% 1/8M
A6R2C 0698~-3153 R:FXD MET FLM 3.83K OHM 1% 1/8u
AbR21 0698-3153 R3FXD MET FLM 3.83K OHM 1% 1/8u
A6R22 0757-0200 RIFXD MET FLM 5.62K QHM 1% 1/8k
A6R23 069€-0083 R:FXD MET FLM 1.96K OHM 12 1/84
A6R24 0757-0466 RIFXD MET FLM 110K O#M 13 1/8MW
A6R25 0658-3162 R:FXD MET FLM 46.4K OHM 1% 1/84

# See introduction to this section for ordering information
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Model 8405A Section VI

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

DE:@::%?& ¢ Part No. Description # Note
A6R26 06986-0084 RFXD MET FLM 2.15K OHM 1% 1/8M
AGR27 0698~-3449 RSFXD MET FLM 28.7K OHM 1% 1/8K
AGR28 069 8-3440 RFXD MET FLM 196 OHM 1% 1/8W
AGR2S 0757-0401 RIFXD MET FLM 100 OHMN 1% 148M
A6R30 0698~3440 RIFXD MET FLM 196 DHM 13 L/8W
AT 08405—-6005 BOARD ASSY:PHASE SHWIFTER

A7C1 0180-0100 CiFXD ELECT 4.7 UF 10% 35VDCH
ATC2 01890-0100 CIFXD ELECT 4.7 UF 102 35VDBCW
A7C3 0180~0100 C3FXD ELECT 4.7 UF 10% 35V0CW
ATC4 0180-0100 CIFXD ELECT 4.7 UF 10% 35VDCH
ATCS 6180-0100 C:FXD ELECT 4.7 UF 10% 35VDCN
ATCé 0160~2127 C:6XD MICA 4600 PF 1X

ATC7 0160-2127 C:FXD MICA 4600 PF 132

A7C8 0160-2120 CSFXD MICA 0.01UF 1%

ATC9 0180-0100 CiFXD ELECT 4.7 UF 10% 35VDCM
A7C10 0180-0100 CeFXD ELECT 4.7 UF 102 35VDCW
A7C11 0180-0100 CsFXD ELECT 4.7 UF 103 35VDCW
ATC12 0180-0100 CsFXD ELECT 4.7 UF 10% 35V0CW
A7C13 018C~0100 C3FXD ELECT 4.7 UF 103 35VDCHW
ATCl4 0130-0100 C:FXD ELEGT 4.7 UF 103 35VOCH
ATC15 0180-0100 C2FXD ELECT 4.7 UF 10% 35VDCH
ATClé 0180-0100 CiFXD ELECT 4.7 UF 103 35V0CW
ATC17 0180-0100 CeFXD ELECT 4.7 UF 103 35VDCW
A7C18 0160~2261 C2FXD CER 15 PF 5% 500VDCH
ATC19 0160~2261 C:FXD CER 15 PF 5% SO0OVDCHW
A7TCR1 08405~8004 OLODES:SILICON MATCHED PAIR
ATCR2 PART OF ATCR1

ATCR3 1902~-0025 DIODE.BREAKDOWN:10.0V 53 400 MW
ATL1 9100-1718 COJLSVAR

ATMP1 5020-2045 CARD EXTRACTOR

A701 ‘'1854~-0071 TRANSISTOR:sSILICON NP

AT702 1854-0071 TRANSISTOR:SILICON NPMN

AT7T03 1854-0071 TRANSISTOR:SILICON NPN

A704 1854—-00171 TRANSISTOR:SILICON NPN

AT0Q5 1854-0071 TRANSISTOR:2SILECON NEN

ATQ6 18546~-0071 TRANSISTOR:SILICON NPN

ATR1 06S8-0082 R3FXD MET FLM 464 OHM 1% 1/84
ATR2 0698-3155 RIFXD NET FLM 4.64K OHM 1% lveMw
ATR3 0698~3136 R2FXD MET FLM 17.8K OHM 13 1/8M
ATR4 0698-3406 R2FXD MET FLM 1.33K OHM 1Z 1/2uW
ATRS 0698-3438 R3EXD MET FMM 147 OHMN 1Z 148N
ATR6 0698~-0083 RIFXD MET FAM 1.96K OHM 12 1/8W

# See introduction to this section for ordering information
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Section VI

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

Model 8405A

D‘:‘;ge;:'t‘i%‘; ¢ Part No. Description # Note
ATR1 07157-0465 R:FXD MET FLM 100K OHM 12 1/84
ATRE 07157-C280 R FXD MET FLM LK OHM 1% 1/8W
ATRS 0757-04465 R:FXD MET FLM 100K OHM 1% 1/8M
ATR10O 0658-3151 R:FXD MET FLM 2.87K OHM 1% 148k
ATR11 0757-1094 RIFXD MET FLM 1.47K OHM 1% 1/8W
ATR1Z 0757~0199 R3FXD MET FLM 21.5K OHM 1% 1/84
ATR13 0157-046€5 RaFXD MET FLM 100K OHM 123 1/8MW
ATR14 0757-C4¢€5 R:FXD MET FLM 100K OHM 13 1/8M
ATR1S 0698-3157 ReFXD MET FLM 19.6K OHM 13 1/8M
ATR16 06968~-3442 RSFXD MET FLM 237 OHM 12X 1/8NW
ATR17 06980083 RsFXD MET FLM 1.96K OHM 11X 1/84
ATR18 07157-C466 RSFXD MET FALM 110K OMHM 1% 1/8W
ATR1S 0696—-3162 ReEXD MET FAM 46.4K OHM 13 1/84M
ATR20 0698-3153 RSFXD MET FLM 3.83K OHM 1% 1484
ATR21 0757-1094 RIFXD MET FLM 1.47K OHM 1% 1/8M
ATR2Z 06$8-0085 RSFXD MET FLN 2.61K QOHM 1% 1/84
ATRZ3 0698~-34417 ReFXD MET FLM 422 0OHM 12 1/8M
ATR24 06SE-0Q083 RIFXD MET FLM 1.96K OHM 1% 1/8W%
ATR2S 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8M
ATR26 015702CC REFXD MET FLM 5.62K QOHM 1X 1/8W
ATR21 0157-0466 R:FXD MET FLM 110K OHM 1% 1/8W
A7TR28 0658-3162 K FXD MET FAM 46.4K OHM 1% 1/8M
ATR2S 0696-0084 R2FXD MET FLM 2.15K OHM 1% 1/8M
ATR3C 0715710441 R:FXD MET FLM B.25K OHM 1% 1/84
ATR31 0698-3440 RSFXD MET FLM 196 OHM 12X 1484
ATR32 0658-3440 R:FXD MET FLM 196 OHM 1% 1/8M
A8 08405-6058 BOARD ASSY:PHASE METER

A8C1 0150-0G71 C3FXD CER 400 PF 5% 500VDCH
A8C2 014C-0206 C:FXD MICA 270 PF 53

A8C3 0150—-0071 C:FXD CER 400 PF 5% 500VDCW
ABC4 NOT ASSIGNED

ABCS 0140-02GC6 C:FXD MICA 270 PF 5%

ABCE 0160-2055 C2FXD CER 0,01 UF +80-20% 100VBLW
ABC7 0160-2055 C:FXD CER 0.01 UF +80-20% 100VBLW
ABCE ¢180-0100 C2FXD ELECT 4.7 UF 108 35VDCN
A8BCS 0180-00%8 CsFXD ELECT 100 UF 203 20VOCM
ABC10 0180-0100 C2FXD ELECT 4.7 UF 10% 35MDCH
ABC1l1 0160-0127 C:FXD CER 1.0 UF 202 25vDOM
ABC12 01606-0127 C2FXD CER 1.0 UF 20Z 25V0GW
ABCR1 1501-0040 DLODE:SILICON 30MA 30WV

ABCR2 1$02—-0018 DIODE BREAKDOWN:11.7V 52

ABCR3 1902-0018 DIGDE BREAKDOWN:11.7V 5%

A8BCRYL4 1901-0040 DIODE:SILICON 30 MA 30WV

A8CRS5 1902-0048 DIODE BREAKDOWN:6,81V

A8L1 9140-0120 COIL:FXD 0.1 UH 20%

A8L2 9140-0120 COIL:FXD 0.1 UH 20%

# See introduction to this section for ordering information



Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)
Dl:‘;":;;gtt‘i((:ﬁ: @ Part No. Description # Note
A8L3 9140-0118 COIL:FXD 500 UH 52
A8L4 9140-Cil4 COIL:FXD RF 10 UH
ABLS 9140-0114 COIL:FXD RF 10 UH
ABMP1 5020-2045 CARO EXTRACTOR
A801 1853~-0CC9 TRANSISTOR:SILICON PNP
ABC2 1853—-00GCS TRANSISTOR:SILICON PNF
ABC3 1854-0C05 TRANSISTOR:SILICGOGN NPN 2N708
A8Q4 1853-C0CS TRANSISTOR:SILICON PNP
A8CS 1853-000¢9 TRANSISTOR:SILICON PNP
AB8Q6 1854~-0005 TRANSISTOR:SILICON NPN 2N708
A8Q7 1854—-€005 TRANSISTOR:SILICON NPN 2N708
A8Q8 1854~-0005 TRANSISTOR:SILLCON NPN 2N708
ABCY 1854-0G05 TRANSISTOR:SILICON NPN 2N708
ABC1O 1854-0005 TRANSISTOR:SILICON NPN 2N708
ABC11 1854-0003 TRANSISTOR:NPN SILICON
A8ClzZ 1854-0003 TRANSISTOR:NPN SILICON
A8013 1854~-0CC3 TRANSISTOR:NPN SILICON
ABC14 1854-0005 TRANSISTOR:SILICON NPK 2N708
1205-0202 HEAT DISSIPATOR:SEMICONDUCTOR
ABC15 1854-0005 TRANSISTOR:SILICON NPN 2N708
1205-0202 HEAT OISSIPATOR:SEMICONDUGTOR
A8C1é 18530001 TRANSISTOR:PNP SILICON 30V 900NN
ABCL7 1853-0001 TRANSISTOR:PANP SILICON 30V 900MM
A8C18 1853-000S TRANSISTOR:SILICON PNP
1205-0202 HEAT DISSIPATOR:SEMICONDUCTOR
ABQ19 1853-0009 TRANSISTOR:SILLICON PNP
1205- 0202 HEAT DISSIPATOR:SEMICGNDUCTOR
ABR1 0757-0442 R3FXD MET FLM 10.0K OHM 132 1/8W
A8RZ 07571054 RIFXD MET FLM l.A7K QHM 1% 1/8W
ABR3 0757-028C RIFXD MET FLM 1K OHM 12 1/8M
ABR4 0658-3153 R:FXO MET FLM 3.83K OHM 1% 1/8W
ABRS 0757-0123 R3FXD MET FLM 34.8K OHM 1% '1/8W
A8R6 0698-344] RIFXD MET FLM 215 OHM 1X 1/8W
ABR7 07570442 RIEXD MET FLM 10.0K OHM 1% 1/8M
ABRB 0757-1094 RIFXD MET FLM 1.47K OHM 12 1/8W
A8BRS 07570280 RI:FXD MET FLM 1K OHM 1% 1/84W
A8R10 0698-3153 RIFXD MET FLM 3.83K OHM 1% l1/8m
ABR11 0757-0123 RIFXD MET "FLM 34.8K OHM 1% 1/8u
ABR12 06G8~3441 RIFXD MET FLM 215 OHM 12 1/8M
A8R13 0698-3445 R:FXD MET FLM 348 OHM 1% 1/8W
ABR14 06S8-3405 R2IFXD MET FLM 422 OHM 13 1/24
ABR15 06S8-3405 RIEXD MET FLM 422 OHM 1% 142W
ABR16 0757-0280 RIFXD MET F£LM 1K OHM 12 1/8W
ABR17 0757-0280 RIFXD MET FLM 1K OHM 13 1/8M
A8R1E8 0658-3445 RIFXD MET FLM 348 OHM 1% 1/8M
ABR19 0757-0405 RIFXD MET FLM 162 OHM 1% L/8NW
ABR20 07157-0280 R3FXD MET FLM 1K OHM 1% 1/8W

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

D%%{;;g?ﬁ;, ¢ Part No. Description # Note

A8R21 06S€8-3400 RIFXD MET FLM 147 OHM 1% 1/2M

ABR22 0811-1637 RaFXD WW 344.3 OHM 0.13 2/3M

ABR23 0157-0462 R:EXD MET FLM 75.0K @HM 1% 1/8M

ABR24 2100-1658 R3 VAR Wd 2K GHM 102 1MW

ABR2S 0811-1641 RSFXD WW 6710 OHN 0.1%2 1/8M

ABR26 0757-0405 ReFXD MET FLM 162 OHM 13 1/8M

ABR27T 0668-3101 REFXD MET FLM 2.87K OHM 13 1/2VW

ABR28 NOT ASSIGNED

ABR2S 0811-1639 RIFXD WW 477.6 OHM 0.1% 1484

ASR30 0757-0C462 REFXD MET FLM 75.0K OHM 13 1/8M

A8R31 0811-1641 R:FXD WW 6710 OHM 0.13 1/8M

A8R32 2100~-1658 RSVAR WW 2K @HM 103 1IW

A8R33 0757-0405 RSFXD MET FLM 162 OHN 12 1/48W

A8R34 06986-3101 RIFXD MET FLM 2.87K OHM 1% 1/2u

A8R3S5 NOT ASSIGNED

A8R36 0811-1642 R:FXD MWW 8825 OHM 0.1% 1/8W

ABR37 0757-0280 RSFXD MET FLM 1K OHM 1% l1A8W

A8R38 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W

A9 084056009 BOARD ASSY:VOLTMETER

A9C1 0180-0100 C2EXD ELECT 4.7 UF 103 35VDCW

A9C2 016€-0301 CIFXD MY 0.012 UF 103 200vVBCHw

A9C3 0180~1735 C3FXD ELECT 0.22 UF 103 35VDCM

A9C4 018¢-0100 C2FXD ELECT 4.7 UF 10% 35V¥0CHW

A9CS 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCw

A9Cé 0180-0100 C2FXD ELECT 4.7 UF 10% 35VOCW

ASCT 018C-0098 CeFXD ELECT 100 UF 20% 20vOCW

ASCS 0166-0164 C:FXD MY 0.039 UF 10% 200VOCW

A9CS 0140~-0180 CSFXD MICA 2000 PF 23

A9C10 018¢-0100 CsFXD ELECT 4.7 UF 103 35VDCHW

A9C11 0180-0137 C:FXD ELECT 100 UF 20X 10VDCHW

A9C12 0186-0100 C:FXD ELECT 4.7 UF 10% 35VDCH

ASC13 0180~-0100 C28XD ELECT 4.7 UF 103 35VOCN

A9C1l4 0186-0100 C2FXD ELECT 4.7 UF 102 35VDCH

A9C15 018¢-0100 CsFXD ELECT 4.7 UF 1031 35VDCK

A9C1l6 0180-0100 C:FXD ELECT 4.7 UF 103 35VDCN

A9C17 018C-0100 CsFXD ELECT 4.7 UF 10% 35V0CW

A9CR1 1901-0040 OIGDE:SILICON 30MA 30WV

A9CRZ 19013~0040 DICDE:SILICON 30MA 30WV

A9L1 9140-0072 COIL:RF 5000 UH 10%

AGMF 1 502C-2045 CARD EXTRACTOR

A9Q1 1854~-0071 TRANSISTOR:SILEICON NPN

ASQ2 1853-0020 TRANSISTOR:SILICON PNP

A9Q3 1854—~0071 TRANSISTOR:SILICON NPN

A904 1854-0071 TRANSISTOR:SILICON NPN

A905 1853-G020 TRANSISTOR:SILLCOGN PNP

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont'd)

~ Relerence .

\/ Designation & Part No. Description # Note
ASQé6 1854-0071 TRANSISTOR:SILECON NPN
A9R1 0757-028% RIEXD MET FLM 13.3K OHM 13 1484
ASR2 0715704617 RSFXD MET FLM 121K OHM 13 1/8M
ASR3 0753-0459 RIFXD MET FLM 56.2K OHM 1% 1/8W
ASR4 07571-04¢€5 RIFXD MET FULM 100K OHM 1% 1/8M
A9RS 0698~3162 RIFXD MET FLM 46.4K OHM 1% L/8W4W
A9Ré6 0757-0401 RIFXD MET FLM 100 OHM 11X 1/8W
A9R7 07571-0442 R:FXD MET FLM 10.0K OHM 1X 1/8MW
A9RS8 0757-0394 REEXD MET FAM 51.1 OHM 13 1/8M
AQRS 0698-3156 R3FXD MET FLM 14.7X OHM 13 1/8Ww
A9R10 0757-0200 RIFXD MET FAM 5.62K OHM 1Z 1/84
A9R11 0698-3132 RIFXD MET FLM 261 OHM 1% 1/8W
A9R12 0698-0085 R:FXD MET FAM 2.61K DOHM 1Z 1/84
ASR13 0698~3162 RIFXD MET FLM 46.4K OHM 13 1/84
A9R14 0698-3449 RaFXD MET FAM 28.7K OHM 1% l/8W
A9R1S 07157-0444 RSFXD MET FLM 12.1K OHM 13 1/8M
A9R16 0757-0443 R2FEXD MET FLM 11.0K OHM 1 L/8N
A9R17 06$8-0085 RIFXD MET FLM 2.61K OHM 1X 1/8M
A9R18 0757-0288 RIFXD MET FLM 9.09K OHM 1% 148N
ASR1S 0757-0402 R3FEXD MET FLM 110 OHN 13 1/8W
A9R20 0757-0316 RIFXD MET FLM 42.2 OHM 1% 1/8M
A9R21 0698-0085 RSFXD MET FLM 2.61K OHM 1% 1/8M

’ A9R22 06983136 RIFXD MET FLM 17.8K OHM 1X 1/8%

KN// A9R23 0757-0424 R:FXD MET FLM 1.10K OHM 13 1/8M
A9R24 07571-0424 RKRIAXD MET FLM 1.10K OHM 1% L/8M
A9R2S 0757-0833 KRIFX0 MET FLM 5.11K OHM 11X 1/2W%
A9R26 075710464 R3EXD MET FIM 90.9K OHM 1% 1/8M
ASR27 0757-0274 ReEXD MET FLM 1.21K OHN 1X 1/8w
A9R28 07571-0280 RSFXD MET FAMN 1K OHM lSﬂi!BH

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

nlﬁ'i{;f.i't'ﬁﬁ. ¢ Part No. Description # Note
AlO 08405-6010 BOARD ASSY:APC AMPLIFIER

Al0C1 0160-2146 CsFXD CER 0.02 UF +80-20% 100VDCM
Al0C2 0180-0100 GsFXD ELECT 4.7 UF 10% 35VDCW
Al0C3 0180-0100 C2EXD ELECT 4.7 UF 103 35VDCH
Al10C4 0180-0100 C2hAXD ELECT 4.7 UF 10% 35¥DCH
AlO0CS 0180-0100 C:FXD ELECT 4.7 UF 103 35v0CH
Al0Cé 0180-0100 CIFXD ELECT 4.7 UF 103 35MDCW
Al0C7 0188-0100 CsFXD ELECT 4.7 UF 103 35VOCH
Al0C8 0180-0100 C3FXD ELECT 4.7 UF 103 35VDLH
Al10CS 0180-0100 CSFXO ELECT 4.7 UF 10X 35VDCH
Al0C10 0180-0100 C26XD ELECT 4.7 UF 10% 35VDCH
Al10C11 0180-0100 CSFXD ELECT 4.7 UF 10% 35VDCW
Al0C12 0180-0100 CsFXD ELECT 4.7 UF 103 35VOCH
Al10C13 0140-0179 CsAXD MICA 1000 PF 2%

Al10C1l4 0140-0155 C2FXD MICA 1325 PF 1% 500MDCW
Al0C15 0160-2261 C3FXD CER 15 PF 5% 500VDCW
Al0C1é 0160-2211 C:FXD MICA 510 PF 5% 300VDCW
AlOC17 0160-2211 C:FXD MICA 510 PF 5% 300VDCW
AlO0CR1 08405-8004 DLODES:SILICON MATCHED PAILR
A10CR2 PART OF AlOCR1

Al10CR3 08405-8004 DLODES:SILICON MATCHED PALR
A10CR4 PART OF Al10CR3

A1OCRS5 08405-8004 DIDDES:SILICON MATCHED PAILR
AL1OCRé& PART OF AlOCRS

AlOL1 9100-1628 COIL:MOLDED CHOKE 43.0 UH 5%
Al1OMP1 5020-2045 CARD EXTRACTOR

AL0O1 1854-0371 TRANSISTOR:SILICON NPN

A1002 1854-0371 TRANSISTOR:SILICON NPN

A1003 1856-0371 TRANSISTOR:SILICON NPN

Al0Q4 1854~-0371 TRANSISTOR:SILICON NPN

A10R1 07157-0428 RSFXD MET FLM 1.62K OHM 1% 1/84
Al0R2 0757-0288 R:FXD MET FLM 9.09K OHM 1% 1/8W
AlOR3 0757-0438 R3FXD MET FbM 5.11K OHM 1% 1/8M
Al1OR4 0757-0280 RSFXD MET FLM 1K OHM 13 1/8W
AlORS 0757~-0406 R:FXD MET FLM 182 OHM 13 1/8M
A1OR6& 0698-3444 RSFXD MET FAM 316 OHM 1% 1/8M
AlOR7 0757-0280 RSFXD MET FLM 1K OKMM 1% 1/48W
Al1ORS8 0698—-3441 RSFXD MET FAM 215 0OHM 1% 1/8u
A10RS 0698-3153 R2FXD MET FLM 3.83K OHM 1X l/8M
AlO0R10 0757-0439 RIFXD MET FLM 6.81K OHM 1% 1/8M
A10R11 0698-0082 RSFXD MET FLM 464 OHM 12 1/8W

# See introduction to this section for ordering information



Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)
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Al10R12 0698~3155 RIFXD MET FLM 4.64K OHM 1% 1/84
AlO0R13 0698-3406 RIFXD MET FLN 1.33K OHM 1X 1724
Al0R14 0698-3136 RIFXD MET FLM 17.8K OHM 1% 1/84
Al10R1S 0698-3438 R:FXD MET FLM 147 OHM 1% 1/84
AlOR1¢ 0698-3155 RIFXD MET FLM 4.64K OHM 1% l/8M
AlOR17 0698-0082 R3FXD MET FLM 464 OHM 13 1/8M
AlOR18 0698-3136 RIFXD MET FLM 17.8K OHM 1X 1/84
AlOR19 0698-3406 RIFXD MET FAM 1.33K OHMN 1Z 1/24
A1CR20 0698-3442 R2FXD MET FLM 237 OHM 1% 1/8M
ALORZ] 071570422 RIFXD MET FLM 909 OHM 1% L/8M
AlQR22 0698-3440 RIFXD NET FLM 196 OHM 12 1/8M
ALOR23 0757-C394 RIFXD MET FLM 51.1 OHM 1X L/8W
AlGR24 0757-0394 RSFEXD MET FLM 51.1 OHM 1ZX 1/8W
a1l 08405-6057 BOARD ASSY:IF SAMPLER
All1C1 0160-2278 C2FXD MICA 34000 PR 2%
AllC2 0160-2276 C:FXD MICA 2780 PF 23 300VDCH
AllC3 0180-0116 CshXD ELECT 6.8 UF 10T 35VDCW
AllC4 0140-0156 CIEXD MICA 1500 PF 2%
AllCS 016C-22717 C:FXD MICA 15000 PF 2%
AllCe 0160-2211 C:EXD MNICA 15000 PF 23
AllC? 0160-0174 CsFXD CER 0447 UF +80~-20% 25VDCH
AllC8 0140-0170 C:FXD MICA 5600 PF 53 300VDCH
AllCS NOT ASSIGNED
AllC10 NOT ASSIGNED
Al1C11 0140-0179 GCsRXD MICA 1000 PF 2%
AllC12 0160-2917 C3FXD CER 0.05 UF +80—-20% 100VBCW
Al11C13 0140—-017S CsFXD MICA 1000 PF 23
AllC14 NOT ASSIGNED
Al11C15 NOT ASSIGNED
AllC1é 0140-0170 C3FXD MICA 5600 PF 5% 300VDCW
AllC17 0140-0179 C3sFXO MICA 1000 PF 2%
AllC18 NOT ASSIGNED
Al11C19 0180-0116 C2FXD ELECT 6.8 UF 10X 35VOCMW
Al1C20 0160-0174 CiFXD CER 0.47 UF +80-20% 25VDGW
A11CR1 1901-0040 DLODE:SILICON 30MA 30WV
Al11CR2 1901-0040 DLODE:SILICON 30MA 30WV
Al11CR3 1901-0040 DIGDE:SILICON 30MA 30WV
Al11CR4 1901-0040 DLODE:SILICON 30MA 30WV
A11CRS 1902-0184 ODLODE BREAKDOWN:SILICON 16.2V 53
AlICR6 1901-0040 DLODE:SILICON 30MA 30NV
A11CRY7 1901-0040 DIODE:SILICON 30MA 30WY
Al11CR8 1901~-0025 DLODE:SILICON 100WV 100MA
A11CRS 1901~-0025 DICDE:SILICON 100WY 100MA
Al11CR10 1901-0040 DIQDE:SILICON 30MA 30WV
Al11CR11 1901-0040 DLODE:SILICON 30MA 30KV
# See introduction to this section for ordering information
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ngg‘i?ﬁ:‘ @ Part No. Description # Note
A11CR12 1901-0040 OLODEsSILICON 30MA 30wV
A11CR13 1901-0040 OLCDE:SILICON 30MA 30WV
Al1CR14 1901-0040 OLODE:SILICON 30MA 30wV
A11CR15 1901-0040 DLODEsSILICON 30MA 30WV
Al11CR16 1901-0040 DLODE:SILICON 30MA 30WV
A11CR17 1901-0040 OLODE:SILICON 30MA 30wV
All1CR18 1502-0184 OLCODE BREAKDGWN:SILICON 16.2V 5%
Al11CR19 1901-0040 DLODE:SILICON 30MA 30WV
Al11CR20 1901~-0040 DIODE:SILICON 30MA 30WV
Al11CR21 1901-0040 DIGDE:SILICON 30MA 30WV
Al11CR22 1501-0040C DLODE:SILICON 30MA 30WV
AL1¥P1 5020-2045 CARD EXTRALTGR
Al1C1} 1854~0C71 TRANSISTOR:zSILICON NPN

\
A11C02 1854-0C36S TRANSISTOR:sSILECON NPN  2N3053

1205-co018 HEAT SINK

Al11C3 1853-C010 TRANSISTOR:SILICON PNP
AllC4 1854~-CC05 TRANSISTOGR:SILICON NPN 2N708
Al11C5 1854-0005 TRANSISTOR:SILLCON NPN 2N708
AllCé 1853-0010 TRANSISTOR:SILICON PNP
Al11C7 1854~0039 TRANSISTOR: SILLCON NPN 2N3053
AllR1 0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/84
Al1R2 0698-3151 R:FXD MET FLM 2.87K OHM 1X 1/8u
Al1R3 0757-C428 RIFXD MET FLM 1.62K OHM 1% 1/84
AllR4 0698-3153 R3FXD MET FLM 3.83K OHN 1% 1/84
A11R5 0698-0082 RIFXD MET FLM 464 OHM 1% 1/8W
Al1Ré 0698-3431 RIFXD MET FLM 23.7 OHN 1% 1/8M
AL1R7 0757-C280 R3FXD MET FLM 1K OHM 1% 1/8W
Al1R8 0757-0815 R:FXD MET FLM 562 OHM 1% 1/2W
Al11RS 0757-0815 R:FXD MET FhLM 562 OHM 1% 1/2W
Al11R10 0757-0401 RIFXD MET FLM 100 OHM 12 1/8W
AllR11 0757-C401 R3FXD MET FLM 100 OHM 1% 1/8W
AllR12 0757-0465 R:FXD MET FLM 100K OHM 1% 1/84W
Al11R13 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W
AllR14 NOT ASSIGNED
Al11R15 0658-0084 R3FXD MET FLM 2.15K OHM 1% 1/8u
AliR16 NOT ASSIGNED
Al11R17 NOT ASSIGNED
AllR18 0698-0084 R:FXD MET FLM 2.15K OHN 1% 1/84
Al11R19 0698-3450 RIFXD MET FLM 42.2K OHM 12 1/8W
Al11R20 0698-3162 R3FXD MET FLM 46.4K OHM 1% 1/8W
AllR21 0658-3154 RIFXD MET FLM 4.22K QHM 1Z 1/84
Al1R22 0698-3162 RIEXD MET FLM 46.4K OHM 1% 1/8¥
Al11R23 2100-1761 RSVAR WW 10K OHM 5% 1w
AllR24 2100-1760 R3 VAR WW 5K OHM 5% 1W
Al11R25 0698-3450 R3FXD MET FLM 42.2K OHM 1Z 1/8W
Al11R26 069€-0084 R3FXD MET FbLM 2.15K OHN 1% 1/8M
AL1R27 NOT ASSIGNED
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Dl::fig;lglt'ﬁ)‘:l ¢ Part No. Description # Note

Al1R28 0698-0084 R3FXD MET FLM 2.)5K OHM 1% lv/8u

A11R2S NOT ASSIGNED

Al1R30 NOT ASSIGNED

Al1R31 0698-3431 RIFXD MET FLM 23.7 OHM 13 1/8M

Al1lT1 08405-8002 TRANSFORMER : IF

Al172 08405-8002 TRANSFORMER: IF

A12 - 08405-6012 BOARD ASSY:SEARCH

Al2C1 0160-0161 C3FXD MY 0.01 UF 103 200VDCHW

Al2C2 01460-0193 C3FXD MICA 82 PF 5%

Al2C3 0160-2055 C:FXD CER 0.01 UF +80-20% 100VOCW

Al2C4 0140-0197 C3FXD MICA 180 PF 5% 300 VvOCW

Al2C5 0180-0195 C3FXD ELECT 0.33 UF 20% 35VDCW

Al2Ceé 0160-0163 C3FXD MY 0.033 UF 103 200v0CH

Al2C7 0140-0176 C3EXD MICA 100 PF 22

Al2cs8 0156-0C70 C3FXD CER 0.02 UF 203 500VOCH

Al2CsS 0160-0127 C3FXD CER 1.0 UF 202 25VDCN

Al12C10 0160~-2%917 C3FXD CER 0.05 UF +80~20Z% 100VOCW

Al2C11 0180-0116 C2FXD ELECT 6.8 UF 102 35VDCH

Al2C12 018¢-0116 CIFXD ELECT 6.8 UF 103 35VDCW

Al2C13 0160-2261 C:FXD CER 15 PF 5% S00VDCHW

Al2C14 0160-2261 C:FXD CER 15 PF 5% 500VDCW

Al12C15 0160-2261 C2FXD CER 15 PF 5% 500VDCH

Al2C1é 018C-01400 C3FXD ELECT 4.7 UF 103 35VDCW

Al2CR1 1901-0025 DLODE:SILICON 100wV 100MA

A12CR2 1901-0040 DLODE:SILICON 30MA 30WV

Al12CR3 1901-0040 DLODE:SILICON 30MA 30WV

Al2KP1 5020-2045 CARD EXTRACTOR

Al201 1854-0071 TRANSISTOR:SILICON NPN

Al1202 1854~-0071 TRANSISTOR:SILICON NPN

Al2¢3 1854-C071 TRANSISTOR:SILICON NPN

Al2C4 1853-0009 TRANSISTOR:SILICON PNP

A12CS 1854~-0071 TRANSISTOR:SILECON NPN

Al12Q6 1853-0010 TRANSISTOR:SILICON PNP

A12C€7 1853-0020 TRANSISTOR:SILICON PNP

Al2¢8 1854-0071 TRANSISTOR:SILICON NPN

Al12¢9 1854~0071 TRANSISTOR:SILICON NPN

Al12€10 1853-0020 TRANSISTOR:SILLCON PNP

Al2R1 0698-345% R3FXD MET FLM 383K OHM 1% 1/84

Al12R2 0698-3162 R:FXD MET FLM 46.4K OHM 13 1/8W

Al12R3 0757~C442 RIFXD MET FLM 10.0K OHM 1% 1/84W

Al2R4 0698-3150 RIFXD MET FLM 2.37K QHM 13 1/8u

Al12RS 0696-3455 R:FXD MET FLM 261K OHK 1% 1/8W

# See introduction to this section for ordering information
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Dl:g;;g'tli?n @ Part No. Description # Note
Al12R6 0757-0438 RS FEXD MET FLM 5.11K OHM 12 1/8W
Al12R7 0698-0083 R:FXO MET FLM 1.96K DHM 1% 1/84
Al2R8 07571-0290 RSFXD NET FLM 6.19K OHM 13 1/84
Al12RS 0698—-3440 R2FXD MET FLM 196 OHM 1% 1/8W
Al12R10 0698-0083 R:FXD MET FAM 1.96K OHM 1% 1/84
Al12R11 0757-0442 R:EXD MET FLM 10.0K OHM 1% 1/8M
Al2R12 0698-0084 ReFXD MET FLM 2.15K OHM 13 1/8M
Al12R13 0757-0290 R:FXD MET FLM 6.19K OHM 1% l/84
Al2R14 0698-3449 R:FXD MET FLM 28.7K OHK 1Z l/84
Al12R15 06983449 R2FXD MET FLM 28.7K OHM 1Z 1/8W
Al2R16 07571-0461 RsFXD MET FILM 68.1K OHM 1% 1/8M
Al12R17 0698-3453 RIFXD MET FLM 196K OHM 1X 1/8M
Al12R18 0698-3153 R2FXD MET FLM 3.83K OHM 1X 1/84
Al12R19 0757-0200 RsFXD MET FLMN 5.62K OHM 1% 1/8N
Al12R20 07570465 R:FXD MET FLM 100K OKM 13 1/84
Al2R21 0757-0441 RZEXD MET FLM 8.25K OHM 1% 1484
Al12R22 07571094 RSFXD MET FLM 1.47K OHM 1Z 1/8M
Al2R23 0698—3449 R:FEXD MET FLM 28.7K OHM 1% 1/8M
Al2R24 0757-0460 RSFEXD MET FAM 61.9K OHM 13 148M
Al12R25 2100-0942 R:VAR FLM SOK OHM 203 3/4M
Al2R2é& 0698-3152 RSFXD MET FLM 3.48K OHM 1% 1/8W
Al12R217 0698-4315 R:FXD COMP 430 OHM 5% 1/2W
Al2R28 0698-3158 R2FXD MET FLM 23.7K QHM 1% 1/8M
AlL2R29 a157-0346 R:.FXD MET F&M 10 OHM 12 1/8MW
Al12R30 0686—-1055 R2FXD COMP 1 MEGOHM 53 1/24
Al12R31 0698-3449 RSFXD MET FLM 28.7K OHM 1% 1/8u
Al2R32 0698-3155 ReFXD MET FAM 4.64K OHM 1% 1/84
Al12R33 07570462 R3FXD MET FLM 75.0K GHM 1% 1/8M
Al2R34 0757-0441 R3FXD MET FLM 16.2K OHM 1% 1/8M
Al2R35 0698-0083 R2FXD MET FLM 1.96K OHM 1Z 1/8W
Al2R36 0698~3150 R2FXD MET FLM 2.37K OHM 13 1/8W
Al12R37 0751-0394 R:FXD MET FLM 51.1 OHM 13 1/84
Al12R38 07570394 R2EXD MET FLM S51.1 OHM 1X 1/84
Al12R39 0698~-3454 R:FXD MET FLM 215K OHWM 1Z 1/84
Al12R40 0698—3440 R:FXD MET FLM 196 OHM 12 1/84°
Al2R41 0698-3440 R:FXD MET FAM 196 OHM 1% 148W
Al12R42 0698—-3440 R2FXD MET FLM 196 OHM 1% 1/8M
Al2R43 069 8—3440 R:FXD MET FLM 196 OHM 1X 1/8W
Al12R44 0757-0280 ReFXD MET FLM 1K DHM 13 1/84W
Al3 084£5-6013 BOARD ASSY:EQUALIZER

A13C1 0140-0157 C3FXD NICA 1857 PF 1%

Al3C2 0180-1746 C:FXD ELECT 15 UF 103 20VOCW
Al13C3 0160-0168 C:FXD MY 0.1 UF 108 200VOCH
Al3C4 0160-0168 C:FXD MY 0.1 UF 10% 200VDGCHW
Al13C5 0140-0182 C:FXD MICA 5000 PF 2%

Al13Cé6 0160-2279 G:FXD MICA 880 PF 2% 300VDCW
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Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)
Dl?sgg:'lea'tli?:l @ Part No. Description # Note
Al13C7 0160-2261 C3FXD CER 15 PF 5% S00VDCMW
Al3Cée 0160-2261 C3FXD CER 15 PF 5% 500VDCW
Al3CS 0160-2261 C:FXD CER 15 PF 5% 500VOCHW
Al3L1 9100—-1653 COIL:MOLOED CHOKE 910.0 UH 5%
A13¢1 1854-0071 TRANSISTOR:SILICON NPN
Al3Q2 1854-0071 TRANSISTOR:SILLCON NPN
Al3¢3 1854-C0171 TRANSISTOR:SILICON NPN
Al13R1 0698-3460 RIFXD MET FLM 422K OHM 12 1/8W
A13R? 0757-0441 R:FXD MET FLM B8.25K OHM 1% 1/8W
A13R3 0698-0083 R2FXD MET FLM 1.96K OHM 1% 1/8
Al3R4 0698-3136 R2FXD MET FLM 17.8K OHM 1% 1/8M
Al13RS 0698-3156 R3FXD MET FLM 23.7K OHM 12X 1/8W
A13R6 0757-0405 R:FXD MET FLM 162 OHM 1% 1/8W
AL13R7 0757-0402 R2FXD MET FLM 110 OHM 13 1/8W
A13R8 0698-31517 R:FXD MET FLM 19.6K OHM 1% 1/8W
Al13RS 0698-3132 R2FXD MET FLM 261 OHM 13 1/8W
Al13R10 0698-3161 RIFXD MET FLM 38.3K OHM 1% 1/8M
Al3R11 07510424 RSFXD MET FLM 1.10K GHM 1% 1/84
A13R12 0757-0441 R:FXD MET FLM 16.2K OHM 1% 1/8W
Al3R13 0757-0420 R2FXD MET FLM 750 OHM 1% 1/8W
Al3R14 0658~-0084 RIFXD MET FLM 2.15K OHM 1% 1/8W
Al13R15 0698-3136 R2FXD MET FLM 17.8K OHM 1% 1/8M
Al3R16 0757—0439 RIFXD MET FLM 6.81K OHM 1ZX 1/8M
A13R17 0757-0463 RSFXD MET FLM 121 OHM 12 1/8W
Al3R18 0698-0082 RIFXD MET FLM 464 QHM 1Z 1/8M
Al3R19 06S6-0C82 R3FXD MET FLM 464 OHM 12 1/8¥M
Al13R20 0698-3440 RSFXD MET FLM 196 OHM 1% 1/8M
Al13R21 0698=3440 RSFXD MET FAM 196 OHM 1% 1/8W
A13R22 0698-3440 R:FXD MET FLM 196 OHM 13 1/8W
Al4 084C5-6014 BUARD ASS¥:VIO
Al4Cl 0160~2055 C:FXD CER 0.01 UF +80-20% 100VDCW
Al4C2 0140-0176 C:FX0 MICA 100 PF 2%
Al4C3 0180-0061 CsFXD ELECT 100UF +1003-102 15VDCwW
Al4C4 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCH
Al4C5 0140-0204 C3EXD MICA 47PF 5% NPO 500VDCH
Al4Céo 0140-0176 C:FXD MICA 100 PF 2%
AlaC 0180-0116 C2FXD ELECT 6.8 UF 103 35VOCHW
Al4C8 0140-0204 CSFXD MICA 47PF 5% NPC 500VDCHM
Al4CS 0140-0176 CsFXD MICA 100 PF 2%
Al4C10 0150-0051 C2FXD CER 100 PF 600VDCHW
Al4C11 0180-0138 CeFXD ELECT 100UF =10+100% 40VDCH
Al4C12 0180~-0100 CIFXD ELECT 4.7 UF 10X 35VDCHM
A14C13 0150-0C69 C3FXD CER 1000 PF +100-20% 500VOCW
Al4C 14 0180-0291 CaFXD ELECT 1.0 UF 1083 35VDCW
Al14C15 0180-0116 C2FXD ELECT 6.8 UF 103 35VOCHW

# See introduction to this section for ordering information
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Section VI

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

Model 8405A

Reference

Designation ¢ Part No. Description # Note
Al4Clé 0160- 2055 CsFXD CER 0.01 UF +80-202 100VOCW
Al4C17 01682261 CsFXD CER 15 PF 53 500VDCk
Al4CR1 1901-0040 OLODE:SILICON 30MA 30MWY

Al4CR2 1901-0040 DLODE:SILICON 30MA 30NV

Al4CR3 1901-0040 DLGOE:SILICON 30MA 304V

Al14CR4 1901-0040 DIODESSILICON 30MA 30MV

A14CR5 1901-0040 DLOBESSILICON 30MA 30WV

Al14CR6 1901-0040 DLODESSILICON 30MA 30wV

AL4CRT 1901-0040 DIGDE:SILICON 30MA 30WY

A14CR8 1901-0040 DIGDE:SILICON 30MA 30WV

Alatl 9140-0138 COIL/CHOKE 180 UH 5%

Al4lL 2 9140~-00%6 COILIFXD RF 1 UH

Al4l3 9140-0138 COIL/CHOKE 180 UH 5%

Al4Cl 1854—-0C71 TRANSISTOR:SILICON NPN

AlaQ2 1854~-0071 TRANSISTOR:SILLECON NPN

Al4C3 1856—-0071 TRANSISTOR:SILICON NPN

Al4C4 1854~-0003 TRANSISTOR:zNPN SILICON

Al4L5 1853-0009 TRANSISTOR:SSILICON PNP

Al4Cé 1853-0009 TRANSISTOR:SILLCON PNP

Al140Q7 08405-8003 TRANSISTOR:NPN SLLICON SELECTES
Al4C8 08405-8003 TRANSISTOR:NPN SILICON SELECTE®
Al4R1 06G6-0085 RSFXD MET FLM 2.61K OHM 1% 1/8a
Al4R2 0757-0280 R2FXD MET FLM 1K OHM 13 1/8W
Al4R3 0698—-3243 RFXD MET FLM 178K OHM 13 1/84
Al4R4 0757-0443 RSFXD MET FLM 11.0K OHM 13 1/8u
Al4R5 0757-01%9 ReFXD MET FLM 21.5K CHM 1X 1/8M
Al4R6 0757-0317 RIFXO MET FLM 1.33K OHM 13 1/84
Al14R7 0757~C465 RSFXD MET FLM 100K OHM 1% 1/8MW
Al4RE 0757-0442 RIFXD MET FALM 10.0Kk OHM 1Z 1/8M
Al4R9 0698~-0083 R3FXD MET FLM 1.96K QHM 12 1/84W
Al4R10 0658~-0083 RIEXD MET FLM 1.96K OHM 1% 1/8u
Al4R11 0757-0346 RSFXD MET FLM 10 OHM 1X 1/84W
Al4R12 Q157-0416 REAXD MET FLM 511‘0HH 1% 1/8W
Al4R 13 0698-0083 RIFXD MET FLR 1.96K OHM 1% 1/8W
Al4R14 0698—-0083 RSFXD METY FLM 1.96K OHM 13 1/8M
Al4R1S 06984037 RIFXD MET FLM 46.4 OHM 13 1/8W
Al4R16€ 0757-0442 RSFXD MET FLM 10.0K OHM 1% 1/8W
Al4R17 07570442 RSFXD MET FLM 10.0K OHM 12 1/8M
Al4R18 0698~40317 RIFXD MET FLM 46.4 0ObM 13 1/84
Al4R19 0698-3153 RIEXD MET FLM 3.83K OHM 1% 1/8u
Al4R20 0698-3155 RSFXD MET FLM 4.64K OHM 1X 1/8W
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Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)

D‘:‘;E:;g‘;ﬁ)‘:l ® Part No. Description # Note
Al4R21 0698-3155 RIFXD MET FLM 4.64K OHMN 1% 1/8M
Al4R22 0696-3153 R:FXD MET FLM 3.83K OHM 1% 1/8M
Al4R23 0757-0706 RIFXD MET FLM 51.1 OHM 1% 1/4M
Al4R24 069 8-3440 R:FXD MET FLM 196 OHM 1% 1/8W
AlS 08405-6015 BOARD ASSY:RULSE GENERATOR
Al1S5C1 0160-0342 C:FXD MICA 800 PF 1% 300VDGW
Al15C2 0150-0121 C:FXD CER 0.1 UF +80-20% 50VOCW
Al15C3 0150-0121 C:FXD CER Q0.1 UF +80-20% 50VDCW
Al5C4 0140-02C6 CIFXD MICA 270 PF 5%
a15C5s 0180-01¢C0 C:FXD ELECT 4.7 UF 103 35VOCW
Al15Cé 0150-0050 C:FXD CER 1000 PF &00VDCW
Al15C7 0146-0176 CsFXD MICA 100 PF 2%
Al15CR1 1901-0441 OLGDE:STEP RECOVERY SILICON SO-160NS
AlSCR2 1901-GC47 DIODE JUNCTION:SILICGN 20PIV
A15CR3 1902-0126 DLODE BREAKDGWN:2.61V 5%
A1SCR4 1901-0040 ODIODEsSILICON 30MA 30WV
Al5L1 9140-0138 COIL/CHOKE 180 UH 5%
AlS5L2 9140-009%6 COIL:FXD RF 1 UH
AlS5L3 9140-0096 COILIFXD RF 1 UH
Al5L4 9140-0181 COILsFXD RF 22UH 5%
Al5LS 9140-0056 COIL:FXD RF 1 UH
Al15C1 1854—-0035 TRANSISTORSNPN SILICON
Al15Q2 1853-0009 TRANSISTOR:SILICON PNP

1205-0012 HEAT DISSIPATOR:SEMICONDUCTOR
Al5R1 0757-0394 R FXD MET FLM 51.]1 OHM 1% 1/8W
AlSR2 0757-0394 RIEXD MET FAM 51.1 OHM 13 k/8W
Al15R3 2100-1756 R VAR WW 200 OHM 5% 1MW
AlSR4 0757-0405 RIEXD MET FLM 162 OHM 12 1/8M
AlS5RE 0698-3403 R2FXD MET FLM 348 OHM 1% L/2W
AlS5RE 0757-0198 RIFXD MET FLM 100 OHM 1% 1/2W
Al15R7 0698-3442 RIFXD MET FLM 237 OHM 12X 1/8W
A15R8 069 8-3405 RIFXD MET FLM 422 OHM 1% 1/2M
A15RS 0766-0024 R2IFXD MET FLM 260 OHN 2% 34
Al15T1 9100-16%8 TRANSFORMER :PULSE
Al6 08405-6016 BOARD ASSY:POWER SUPPLY
AléecC1l 0180-0050 CaFXD ELECT 40 UF +75-10% 50VDCW
AleC2 0180-0230 C3FXD ELECT 1.0 UF 20% 50VDCHW
Al6C3 0180-0138 C:FXD ELECT 100UF —10+100% 40VDCH
A16C4 0180-0050 C2EXD ELECT 40 UF +75-10% 50VDCH
Al6CS 0180-0230 C:FXD ELEBCT 1.0 UF 20% 50VDCHW

# See introduction to this section for ordering information
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Section VI Model 8405A
Table 6-1. Reference Designation Index (Cont'd)

DReesii:‘g!;lgltli‘::l @ Part No. Description # Note
Al6Cé6 0180-0138 C2FXD ELECT 100UF —10+100% 40Y¥OCW
A16CR1 1901-0026 DLGDE:SILICON 0.754 200 RLY
Al6CR2 1901-0026 DLQDEsSILICON 0.75A 200 PLV
Al6CR3 1902-0062 DILODE BREAKDQWN:3.75V
Al6CR4 1901—-0033 ODIC0DE:SILICON 100MA 180WYV
A16CRS5 1901-0033 OLODE:SILICON 100MA 1804V
Al6CRéE 1901-0033 OLODE:SILICEN 100MA 180MV
Al16CRT 1902-0057 DLODE BREAKDOWN:6.49V
Al6CR8 1901-0026 DIODE:SILICON 0.75A 200 RLV
Al6CR9 1901-0026 DLGDE:SILICON 0.75A 200 RLIV
Al16CR10 1902-0062 DIODE BREAKDOWN:3.75V
Al6CR11 1901-0033 DLODE:sSILICGN 100MA 180wV
Al6CR12 1601-0033 ODLODE:=SILICON 100MA 1808V
Al16CR13 1901-0033 OLODE:SILICON 100MA 180WV
Al16CR14 1902-0057 DIUODE BREAKDOWN:6.49YV
AL6MP1 50202045 CARD EXTRACTOR
Al6Q1 1854—-0020 TRANSISTOR:NPN SILICON
Al1602 1853-0009 TRANSISTOR:SILICON PNP
Al6C3 1854-0C71 TRANSISTOR:SILLICON NPN
Al6C4 1854-C020 TRANSISTOR:NPN SILICON
Al16C5 1853~-0009 TRANSISTOR:SILICON PNP
Al6C6 18546-0071 TRANSISTOR:SILECON NN
Al6R1 0811-0040 R:FXD WW 1 OHM 1% SW
Al6R2 0757-C198 REFXD MET FLM 100 OHM 1% 1/2M
Al6R3 0757-03117 RIFXD MET FLM 1.33K OHM 1% 1/84W
Al6R4 0698—-3155 REXD MET FAM 4.64K OHM 1Z 1/8M
A16RS 0757-0424 R2FXD MET FAM 1.10K OHM 1% 1/8W
Al6R6 0811-0040 R3FXD WW 1 OHM 1% SW
Al6R7 0757-0424 RIFXD MET FLM 1.10K QHM 1% 1/8M
Al6R8 0157-00717 RIFXD FLM 1.2K OHM 2% 1/4M
Al16RS 0757-0398 R2FXD MET FLM 75 OHM 13 1/8W
Al6R10 06$8-0084 R:FXO MET FLM 2.15K COHM 1% 1/8W
Al6R11 2100-0328 R3 VAR WW 500 OHM 102 LIN 14
Al6R12 0757-0424 R:FXD MET FLM 1.10K OHM 1% 1/8MW
Al6R13 0811-0040 R2FXD Wi 1 OHM 1% SW
Al6R14 01571-0158 R:FXD MET FLM 100 OHM 1% L/2¥W
Al6R15 0757~-03117 RIFXD MET FLM 1.33K OHM 1% 1/8W
Al6R16 0698-3155 RIFXD MET FLM 4.64K OHM 12 1/8K
Al6R17 0757-0424 RSFXD MET FLM 1.10K GHM 13 1/8uW
Al6R18 0757-0424 R:EXD MET FLM 1.10K OHN 13 1/84
Al6R1S 0811-0040 RSFXD WW 1 OHM 1% 5W
Al6RZ0 0757-00717 RIEXD FLM 1.2K OHM 2% 1/4M
Al16R21 0757-03s8 ReFXD MET FLM 75 QWM 12 1/8W
Al6R22 0658-0084 RIFXD MET FLM 2.15K OHM 1% 1/8M
A16R23 2100-0328 K2 VAR WW 500 OHM 10% LIN 1W
Al6R24 0757-0424 ReFXD MET FLM 1.10K OHM 11X 1/8K
Al17 08405-6017 DEBLAY LINE ASSY
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Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)

D‘:gg;g?i%‘; ¢ Part No. Description # Note
Al8 084C5-6003 BOARD ASSY:ISOLATION AMP.
Al18C1 c180-0100 C:FXD ELECT 4.7 UF 103 35VDCW
Al8C2 0150-0121 CIFXD CER 0.1 UF +80-20% 50VDCW
Al8C3 0180-0137 C3FXD ELECT 100 UF 20% 10VDCW
Al8C4 0160-2120 C2FXD MICA 0.01UF 1%
Al18CS 0180-0100 CiFXD ELECT 4.7 UF 103 35VDCH
Al8Cé6 0180-0100 C2FXD ELECT 4.7 UF 10% 35VDCW
A1BC7 0186~-2071 C:FXD ELECT 0.022 UF 10% 35VDCW
Al8Cs8 0180-01060 C:FXD ELECT 4.7 UF 10% 35VDCW
Al18CS 018¢-0160 CiFXD ELECT 4.7 UF 103 35VDCW
Al8C1l0 0180~-0100 CIFXD ELECT 4.7 UF 102 35VDCHM
Al8C11 018C6-0100 CIFXD ELECT 4.7 UF 10% 35VDCHW
Al8C12 0180-0100C CIFXD ELECT 4.7 UF 10% 35VDCHM
Al18C13 0180-0100 C:FXD ELECT 4.7 UF 102 35VDCW
Al8C1l4 0180~0100 C3FXD ELECY 4.7 UF 10X 35VOCW
Al8C15 0180-0100 CIFXD ELECT 4.7 UF 103 35VDCW
Al8Clé 0160-2143 C3FXD CER 2000 PF +80-20% 1000VDCW
Al8C17 0160-2261 C3FXD CER 15 PF 52 S00VDCW
Al18CRIY 084.05-8004 DLODESsSILICEBN MATCHED PAIR
Al18CR2 PART OF Al8CR1
Al8L1 9100~-1719 COIL:VAR
Al8L2 9140-0114 COIL:FXD RF 10 UH
Al18MP1 502C-2045 CARD EXTRACTOGR
Alscl 1854~-0071 TRANSISTOR:SILICON NRN
AlB8Q2 1854-0071 TRANSISTOR:SILLCON NPN
A1803 1856-0071 TRANSISTOR:SILLCON NRN
Al804 1856-0071} TRANSISTOR:SILLCON NPN
Al18CS 1856-0071 TRANSISTOR:SILICON NPN
Al18C6 1854-00171 TRANSISTOR:SILICON NPN
A18R1 0757-0459 R:FXD MET FLM 56.2K QHM 12 1/8W
Al8R2 0698-3157 E:FXD MET FLM 19.6K OHM 1% 1/8W
A18R3 0698-3157 RIFXD MET FLM 19.6K OHM 12 1/8W
Al8R4 0757-0442 RIFXD MET FLM 10.0K OHN 1% 1/8M
A18R5 0698-3160 R:FXD MET FLM 31.6K OHM 12 L/8W
Al8R6 0757-0280 RIFXD MET FLM 1K OWM 13X 1/8W
A18R7 0757-0444 R:FXD MET FLM 12.1K OHM 1Z 1/8W
A18RS 0656-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A18RS NOT ASSIGNED
A18R10 0757-C442 RIFXD MET FLM 10.0K OHM 1% 1/8k
Al8R11 2100-1760 Rz VAR WW 5K OHM 5% 1W
A18R12 0757-0441 REFXD MET FLM 16.2K OHM 1% 1/8W
Al8R13 0757-C278 R:FXD MET FLM 1.78K CHM 1% 1/8N
A18R14 0757-0428 R:FXD MET FLM 1.62K OKM 12 1/8W
A18R15 0757-0428 R2EXD MET FLM 1.62K OHM 1% 148w

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

D‘:‘;ﬁ;‘;‘t‘i‘:& ¢p Part No. Description # Note
Al18R16 07571-0288 RSIFXD MET FLM 9.09K OHM 1% 1/8W
A18R17 07157-0438 R:FXD MET FLM S.11K OHM 1% 1/8m
Al8R18 0757-0280 R:FXD MET FLM 1K OHM 1X 1/8W
A18R19 07571-0384 R3FXD MET FLM 51.1 OHM 13 1/8W
Al18R20 0698-3444 REXD MET FLM 316 OHM 1Z 1/8W
Al18R21 0757-0280 RSFXD MET FLM 1K OWM 13 1/8W
Al18R22 0698-3441 RS FXD MET FAM 215 OHM 1% 1/8W
AlB8R23 0698-3153 RIFXD MET FLM 3.83K OHM 1% 1/8M
A18R24 0757-C439 RIFXD MET FLM 6.81K OHM 12X L/84
Al18R25 0658-0082 RSFXD MET FLM 464 QHM 1% 1/8W
A18R2€ 06$8-3155 REFXD MET FhM 4.64K OHM 1% 1/84
A18R27 0698-3136 R2FXD MET FALM 17.8K OHM 1% 1/8W
Al8R28 0696~-3406 R:FXD MET FAM 1.33K QHM 12 1/2M
A18R29 0698~3438 R2FXD MET FLM 147 OHM 1% 1/8M
A18R30 0698~0084 R:FXD MET FAM 2.15K OHM 1% 1/84
Al9 08405~6035 CABLE ASSY:OQUTPUT DELAY LIENE
A19CR1 NSR PART OF Al9

A20 08405-6034 CABLE ASSY:PULSE GENERATOR
A20CR1 NSR PART OF A20

A21 08405-6052 SWITCH ASSY:PHASE METER OFFSET
A21R1 0698-4084 R2FXD MET FLM 19.2 OHM 1% 1/8W
A21R2 0698-4085 R:FXD MET FLM 20.8 OHM 1X 1/8M
A21R3 0698-4086 RSFXD MET FLM 22.6 OHM 1X 1/8MW
A21R4 0696-4087 R2FXD MET FLM 24.6 OHM 13 1/8W
A21RS 06958-4088 RIFXD MET FAM 27 OWM 13 1/8W
A21R6 0698~408% R:FXD MET FhM 29.7 OHM 1X 1/8W
AZ21RT7 065 8-4090 R3EXD MET FLN 32.8 OHM 13 1/8M
A21R8 07157-G6390 R:FXD MET FLM 36.5 OHM 1% 1/84W
A21RS 0658-4091 R:FXD MET FLM 40.80HM 1% 1/8W
A21R10 0698-4092 R2FXD MET FLM 45.9 OHM 12 1/84
A21R11 0658-4093 R FXD MET FLM 52 OHM 1% 1/8W
A21R12 0698-4094 RSFXD MET FLM 59.5 OHM 13 1/8NW
A21R13 0658-4095 R2FXD MET FLM 68.6 OHM 1X 1/8M
A21R14 0698-4096 R:FXD MET FLM 80.2 OHM 1% 1/8W
A21R15 0658-4097 ReFXD MET FLM 94.8 OHM 1% 1/8M
A21R16 0757-0275 R3FXD MET FLM 113 OHM 1% 1/8M
A21R17 0698-40S9 R3FXD MET FAM 139 OHM 13 1/8W
A21S1 3100-1834 SWITCHZROTARY

A22 08405-6051 SWITCH ASSY:AMPLITUDE RANGE
A22C1 0140-0210 C3FX0O MICA 270 PF 52

A22KP1 08405-0013 COVER:SWITCH
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Table 6-1. Reference Designation Index (Cont'd)

D‘:‘;g;;‘;'t‘i‘(’ﬁ‘ @ Part No. Description # Note

A22MP2 08405~-0C14 PLATE:SWITCH CGVER

A22MP3 08405~-0014 PLATE:SWITCH COVER

A22R1 0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8u

A22R2 0698~5851 RIFXD MET FLM 6.81K OHM 0.5% 1/8W

A22R3 06986-5847 RSFXD MET FLM 2150 QMM 0.5% 1/8w

A22R 4 0698-41C0 RIFXD MET FLM 1.26K OHM 12 1/8W

A22R5 0698-5850 RIFXD MET FLM 681 OHM 0.52% 1/8W4W

A22Ré€ 0698-4101 R3FXD MET FLM 1.85K OHM 1% 1/8W%

A22R7 06968-5848 R2FXD MET FLM 215 OHM 0.5% 1/8W

A22R8 0658-4102 R3FXD MET FLM 2.06K OHM 1% 1/8W

A22R$ 0698-4349 R:FXD MET FLM 99.5 OHM 1% 1/8W

A22R10 065 £6~-0084 RIFXD MET FLM 2.15K QHM 1% 1/8»6

A22R 11 0698-5851 RIFXD MET FAM 6.81K OHM 0.5Z% 148W

A22R12 069858417 RSFXD MET FLM 2150 OMM 0.5% 1/8W

A22R 13 0698-4100 RIFXD MET FLM 1.26K QHM 1% 1/8M

A22R14 0698-5850 RIFXD MET FLM 681 OHM 0.5% 1/84

A22R 15 0698-4101 R:FXD MET FLM 1.85K OHM 1% 1/8k

A22R16 0698~-5848 RIFXD MET FLM 215 OHN 0.5% 1/8M

A22R17 0658~4102 R3FXD MEY FAM 2.06K OHM 1% 1/8W

A22R 18 0698-4349 R:FXD MET FLM 99.5 OHM 1% 1/8W

A22S1 3100-1833 SWITCH:ROTARY

A22k1 08405~-6039 CABLE ASSY:SHORT AMP RANGE

A22W2 08405-6040 CABLE ASSY:MED AMP RANGE

A22%3 08405-6041 CABLE ASSY:LGNG AMP RANGE

A23 08405-6042 SWITCH ASSY:GHANNEL

A23MP1 08405-0013 COVER:SNITCH

A23MP2 08405-0014 PLATE:SWITCH COVER

A23MF3 08405~-0014 PLATE:SWITCH COVER

A23S1 3100~-1832 SWITCH:ROTARY

A23w1 08405-6028 CABLE ASSY

A234W2 08405-6037 CABLE ASSY

A23h3 08405-6038 CABLE ASSY

A24 08405-6053 SWITCH ASSY:FREQ. RANGE

A24R1 0698-3446 R3FXD MET FLM 383 OHM 1Z 1/8W

A24R2 0757-0419 R:FXD MET FLM 681 OHM 1% 1/8W

A24R3 0757-0424 R3EXD MET FLM 1.10K QOHM 13 1/8W

A24R4 0757-0428 R2EXD MET FLM 1.62K OHM 1% 1/8W

A24R5 0698~-0084 R:FXD MET FLM 2.15K OHM 1% 1/8k

A24R6 0698-3151 R:FXD NET FLM 2.87TK OHN 13 1484

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

D‘:‘;{g;‘;‘:{;‘; @ Part No. Description # Note
A24R7 0698-3154 RSEXD MET FLM 4.22K OHM 12 1/84
A24R8 0757-0438 R3FXD MET FLM 5.11K OHM 13 1/84
A24RS 07570440 R2FX0 MET FLM 7.50K OHM 1Z 1/84
A24R10 07157-0442 R:EXD MET FLM 10.0K OHM 1X 1/8M
A24R11 07157-0289 RIFXD MET FLM 13.3K OHM 11X 1/8W
A24R12 0698-3136 RIFXD MET FLM 17.8K QOHM 1% 1/8u
A24R13 0698-3159 RIFXD MET FLM 26.1K OHM 1% 1784
A24R 14 0698-3161 RSFXD MET FLM 38.3K OHM 1% 1/8W
A24R 1S5 0757~0458 RIFXD MET FLM 51.1K OHM 1% 1/8M
A24R16 0757-0462 RIFXD MET FLM 75.0K QHM 12 1/8M
A24R17 0757-0466 R:FXD MET FLM 110K OHM 1% 1/8M
A24R 18 0698-3453 RIFXD MET FAM 196K OHM 12X 1/8W
A24R19 0698~-3460 RIFRXD MET FLM 422K OWM 12 1/8M
A24R20 0683-1055 R2EXD COMP 1 MEGOHM 5% 1/44
A24R21 0157-0461 R:FXD MET FLM 121K OHM 12 1/8W
A24R22 0757-0440 R2FXD MET FLM 7.50K OHN 1% 1/8M
A24R23 0757-0441 RSFXD MET FLM 8.25K OHM 1% 1/8W
A24R24 0698-3155 R2FXD MET FLM 4.64K OHM 1Z 1/8u
A24R25 0698-3154 R:FXD MET FLM 4.22K QHM 1% 1/8M
A24R26 0757-C438 R2FXD MET FLM S5.11K OHM 1X 1/84
A24R 27 0757-0200 RIEXD MET FLM 5.62K OHM 1% 1/84
A24R28 0757-028¢C R3EXD MET FLM 6.19K OHM 1% 1/8W
A24R 29 0751-0200 REFXD MET FLM 5.62K OHM 1% 1/8k
AZ24R30 0757-C438 R2FXD MET FLM 5.11K OHM 1T 1/8W
A24S51 3100-1835 SWITCH:ROTARY
A24NW] 08405~-6032 GABLE ASSY:C0AXIAL
A24W2 08405-6032 CABLE ASSY:COAXIAL
A25 08405-6024 SWITCH ASSY:PHASE RANGE
A25MP1 5040-0218 COUPLER:SWITCH SHAFY
A2S5R1] 0811~-1638 RIFXD WW 344.8 OMM 0.1% 1/8W
A25R2 0811-1640 RSFXD WW 1111 OHM 0.1%3 1/8M
A25R3 06983279 RIEXD MET FLM 4990 OkM 1% 1/8W
A25R4 2100-0024 R:VAR CONP 1000 OHM 10X LIN 2M
A25S81 3100-1831 SWITCH:ROTARY
A26 08405-6018 BUARD ASSV:&XTENbER

CHASSLS PARTS
Cl 0150-0119 C2FXD CER 2 X 0.01 UF 208 250WVMAC
Cc2 0180-0369 C3FEXD ELECT 2800 UF +75—-10% 6QVOCW
C3 0180-0369 C:FXD ELECT 2800 UF +75-10% 60VDCH
C4 0150-0019 G:FXD CER 1000 PF 203 S00VOCM
(23 0150-0019 C:FXD CER 1000 PF 20% S500VDCW
cé6 0150-0019 C2FXD CER 1000 PF 20% 500MDCH
c? 0150-0019 C:FXD CER 1000 PF 203 500VDCHW
c8 0150-0019 CIFXD CER 1000 PF 20X 500VDCHW
c9 0150-0019 C:FXD CER 1000 PF 202 500MvOCHW
C10 0160-2140 C3EXD CER 470 PF +B0-202 1000VBCHW
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D‘:‘;Eg;‘;'l'i‘(’:l ¢ Part No. Description # Note

cli 0160-2140 CSFXD CER 470 PF +80—-20% 1000VDCM

Cl2 0160-2251 Cs&EXD CER 10 PF 5% 500VDCW

ps1 2140-0244 LAMP:GLOW T-2 BULB 1.0M ANP 95VALC

DS2 145¢-0708 LIGHT:INDICATOR AMBER

F1 2110-C001 FUSEz1A 250V

Fl 2116-¢202 FUSE:0.50A 250V

F2 2110-0202 FUSE:0.50A 250V

F3 2110~-0202 FUSE:0.50A 250V

J1 NSR PART OF W5

J2 NSR PART OF we

J3 1250-0C83 CONNECTOR:BNC

Jé 1250-0083 CONNECTORsBNC

L1 91400056 COILIFXD RF 1 UH

L2 9140-0056 COIL:FXD RF 1 UH

L3 9140~00S6 COIL:FXD RF 1 UH

L4 9140-00S6 COILSFXD RF 1 UH

L5 9100~-1610 COILSMOLDED CHOKE Q.15 UH 203

L6 9100~-1610 COIL:=MOLDED CHOKE 0.15 UH 202

L7 9140-0114 COILZFXD RF 10 UH

L8 9140-0114 COILsFXD RF 10 UH

M1 1120-03%4 METERSDEGREES

M2 1120-0361 METERZRMS VOLTS

N2 1120-1466 METER:RMS VOLTS LIN 400G QPT 02

Pl 1251-2357 CONNECTOR:PONER 3 PIN MALE

o1 1854-0063 TRANSISTOR:NPN SILICON 2N3055

Q1 1200-C077 INSULATOR:z TRANSISTOR, MICA

02 1854-0063 TRANSISTOR:NPN SLLICON 2N3055

02 1200-0077 INSULATOR:TRANSISTOR, MICA

R1 0698-3420 R:FXD MET FhM 34.8K OHM 1% 1/2M

R2 0813-0017 R:FXD WW 5 QWM 10% SNW

R3 0816-0010 R3FEXD WW 12 GHM 102 10N

R4 0757-0351 RSFXD MET FLMN 402 DHN 1% 1/4M

S1 3101-1248 SWITCH:PUSHBUTTON SPDT

S2 3101-1234 SWITCH:SLIDE DPOT 0.54 125V AC/DC

S3 3101-0%Q1 SWITCH: PUSHBUTTON 3PDT

71 9106—-1706 TRANSFORMER : POWER

Wl 08405-6033 CABLE ASSY:COAXIAL

W2 NOT ASSIGNED

w3 08405-6027 CABLE ASSYZIAPC AMP.

[ 23 NOT ASSIGNED

w5 08405-6030 CABLE ASSY:3®"AM IF OUTPUT

w6 08405-6029 CABLE ASSY:"Bw [F QUTPUT

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont'd)

Dl::{;;:'t‘i‘::‘ ¢ Part No. Description # Note
w7 08405-6031 CABLE ASSY¥:ISOLATION ANP.
w8 08405-6031 CABLE ASSY:ISOLATION AMP.
w9 08405-6033 CABLE ASSY:CRAXIAL
w10 08405-6036 GABLE ASSY:sINPUT DELAY LINE
wWll 8120~-1348 CABLE ASSY:POWER CORD
XA3 12510194 CONNECTOR:PRINTED CIRCUIT 15-CONTACT
XA4 1251-0194 CONNECTOR:PRINTED CIRCULIT 15-CONTACT
XAS 1251-0135 CONNECTOR:BOBY 15 PIN
XAb6 1251-0135 CONNECTOR:BOBY 15 RIN
XA7 1251-0135 CONNECTOR:BQDY 15 PIN
XA8 1251-0135 CONNECTOR:80BY 15 RIN
XAS 1251-0135 CONNECTOR:B0DY 15 PIN
XAl10 1251-0135 CUNNECTOR:80DY 15 PIN
XAll 1251-0135 CONNECTOR:BOGY 15 RIN
XAl2 1251-0135 CONNECTOR:BODY 15 RIN
XA13 1251-0194 CUNNECTOR:PRINTED CIRCUIT 15~CONTACT
XAl4 1251-0194 CONNECTORSPRINTED CIRCULT 15-CONTALT
XAl5 1251-0194 CONNECTORSPRINTED CIRCUIT 15-CONTACT
XAl6 1251-0135 CONNECTOR:BODY 15 PIN
XAl17 NOT ASSIGNED
XAl8 1251-0135 CONNECTOR:BODY 15 RIN
XA1S NOT ASSIGNE®
XA25 NOT ASSIGNED
XA26 1251-0135 CONNECTOR:BODY 15 PIN
XF1 1400-0084 FUSEHOLDERSEXTRACTOR POST TYPE
XF2 1400-0084 FUSEHOLDERSEXTRACTOR POST TYPE
XF3 1400-0084 FUSEHOLDERZEXTRACTOR POST TYPE
XQ1 1200-0041 SOCKET s TRANSISTOR
XQ2 1200-0041 SOCKET: TRANSISTOR
MISCELLANEQUS
0370-0112 KNOB:BLACK s RANGE .
ANPLITUDE RANGE & AMPL CHANNEL
€370-0113 KNOB:BLACK s SENSITIVITY
PHASE RANGE & METER OFFSET
0370-0114 KNOBSRED W/ARROW 5/78% 0D 1/78% SHAFT
PHASE ZERD
€370-0115 KNOB:RED BAR 5/8 DIA 1/8 SHAFT
PHASE. POLARITY
08405-6020 KNOB:FREQ RANGE.W/DIAL ATTACHED
50400404 HOLDER:PROBE
5020-0457 PRUBE TIP
10213-62102 CL IP:GROUND
10216-60001 ISOLATOR
11576A DIVIDER:10:1
08405-6048 GROUND CLIP ASSY
8710-0084 NUT DRIVERSHEX 3—32%WEX OPENING
08405-2044 PROBE INSULATOR

# See introduction to this section for ordering information
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D‘:‘;g:;:'t‘i%‘; @ Part No. Description # Note
CABINET PARTS
1 506C-0734 FRAME ASSY:7 X 16 FM
2530-0011 SCREW:SST FLAT HD 8-32 X 3/8
2 08405-0025 PANEL:FRONT
051L-0004 FASTENER
3 5060-C161 FOOT ASSY:FM
4 1490-0030 STAND:TILT
5 506C-C776 KLT:27H RACK MOUNT
6 08465-0011 SUB~PANEL s FRONT
7 506C~C740 TOP COVER ASSY:16L FM
2530-0011 SCREM:SST FLAT HD 8-32 X 3/8
8 08405-0C15 PLATE~PANEL sRIGHT
S 08405-0016 PLATE-PANEL sCENTER
10 506C~C752 BOTTOM COVER ASSY:lé6l FM
2536-0011 SCREW:SST FLAT HD 8-32 X 3/8
11 506C-0222 HANDLE ASSY-SIDE
12 5060-C765 RETAINER-HANDLE ASSY.
2550-0013 SCREW:SST BH 8-32 X 5/16
13 08405-0024 PANEL:REAR
2515~00117 SCREW:PAN HD PHIL DR 8~-32 X 1/4
14 08405-2021 EXTRUSION:TOP
15 08405-2022 EXTRUSION:BOTTOM
16 5000-6742 COVER:SIDE 7 X 16 SM
2370—-0020 SCREW:SST FH PHIL DR 6-32 X 3/16
17 5C06-0052 PLATEZFLUTED ALUMINUM

# See introduction to this section for ordering information
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Section VI Model 8405A

Table 6-2. Replaceable Parts

@ Part No. Description # Mfr. Mfr. Part No. TQ
0140-C155 C3FXD MICA 1325 PF 1% 500VDCW 28480f 0140-0155 1
G140-C156 C:FXD MICA 1500 PF 23 28480] 0140-0156 1
0140-0157 C:FXD MICA 1857 PF 1% 28480| 0140-0157 1
0140-0170 C:FXD MICA 5600 PF 5% 300VDCW 28480| 0140-~0170 2
0l40-0176 CsFXD MICA 100 PF 22 28480| 0140-01176 6
0140-0179 C:FXD MICA 1000 PF 2% 28480| 0140-0179 4
0140-0180 C:EXD MICA 2000 PF 23 28480] 0140-0180 ]
0140-0182 C:FXD MICA 5000 PF 2% 28480] 0140-0182 }
0140-0193 C:FXD MICA 82 PF 5% 28480| 0140-0193 )}
0140-0194 C:FXD MICA 110 PF 5% 28480| 0140-0194 2
0140-0197 C:FXD MICA 180 PF 5% 300 VOCW 04062 RDM15F18143C ]
014C-0204 C:FXD MICA 47PF 5% NPO 500VDCW 04062| RDM15E417045C 2
0140-0206 C:FXD MICA 270 PF 52 28480| 01400206 3
0140-0210 C3FXD MICA 270 PF 5% 28480| 0140-0210 1
0140-0235 C:FXD MICA 2250PF 1% 300VOCW 14655 RDM20F(22500F3C 1
0150-0019 C:FXD CER 1000 PF 20% S00VDCW 72982| 327005X5UC102M 6
0150-0050 C:FXD CER 1000 PF 600VDCW 77630 080D 1
0150-C051 C:FXD CER 100 PF 600VDCHW 84411| 08D ]
0150-0069 C:FXD CER 1000 PF +100—20% 500VOCHW 12982| 801-010X5601022 1
0150-0070 CsFXD CER 0.02 UF 20% S00VDCW 72982| 821-01125U0203M 1
0150-0071 C:FXD CER 400 PF 5% 500VDCW 56289 19C294A-COH 2
0150-0119 C3FXD CER 2 X 0.01 UF 208 250WVAC 56289| 36C21%A 1
0150-0121 C:FXD CER 0ol UF +80-20% 50VDCHW 56289 5C508IS-CML 5
0160-0127 C:FXD CER 1.0 UF 202 25VDCW 56289 5C13CS-CML 3
0160-0161 C3FXD MY 0.01 UF 102 200VDCW 28480 0160-0161 1
0160-0163 C:FXD MY 0.033 UF 108 200VDCW 28480 0160-0163 1
0160-Clé64 C2FXD MY 0.039 UF 10% 200VDCW 28480 0160-0164 1
0160-Cl68 C:FXD MY 0.1 UF 10% 200VDCW 28480| 0160-0168 2
0160-0174 C3FXD CER U447 UF +80-20% 25VDOCMW 56289 5C1187S~-CML 6
0160-0301 CsFXD MY 0.012 UF 10X 200VDCw 28480 0160-0301 1
0160-0342 C:FXD MICA 800 PF 1% 300VDCW 04062 RDM15F801F3C 1
0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 C023F101F103z2S22 8
0160-2120 C:FXD MICA 0.01UF 13 04062| RDM30F103F3C 4
0160-2127 C:FXD MICA 4600 PF 1% 28480| 0160-2127 2
0160-2139 C3FXD CER 220 PF +80-20% 1000VDCW 91418 TYPE 8 8
€160-2140 C:FXD CER 470 PF +80-20% 1000VDCW 91418 TYPE 8 2
0160-2143 C:FXD CER 2000 PF +80-20% 1000VDCW 9l1418| TYPE B 2
0160-2146 C2:FXD CER 0402 UF +80-20% 100VOCW 91418| TA 1
0160-2211 C:FXD MICA 510 PF 5% 300VDCW 28480 0160-2211 2
C160-22517 C:FXD CER 10 PF 53 500VDCW 72982 301-000-COR0O-100J 1
0160-2261 C:FXD CER 15 PF 5% 500VDCW 72982| 301-NPO-15 PF 15
0160-2276 C:FXD MICA 2780 PF 2% 300VDCW ' 28480| 0160-2276 1
0160-2217 C:FXD MICA 15000 PF 2% 28480| 0160-2217 2
0160-2278 C:FXD MICA 34000 PF 2% 28480| 0160-2278 i
0160-22179 C2FXD MICA 880 PF 2% 300VOCW 28480 0160-2279 1
0160-2917 C:FXD CER 0.05 UF +80-20% 100VDCW 84411 TVYPE TA ?
Cc180-C050 C:FXD ELECT 40 UF +75-10% SOVDCW 28480 0180-0050 2
0180-0061 C:FXD ELECT lO0UF +1002-10% L5VDCW 56289 30107G60150D4 1
0180-0098 C:FXD ELECT 10U UF 202 20VDCW 28480 0180-0058 2
018¢-0100 C:FXD ELECT 4.7 UF 10% 35V0CwW 28480 0180-0160 at
0180-0116 C:FXD ELECT 6.8 UF 1GZ 35V0CW 28480/ 0180-0l16 &
0180-C137 C:FXD ELECT 100 UF 20% 10VDCW 28480, 0180-0137 3
0180-0138 C:FXD ELECT 1lO0UF -10+100% 4OVOCW 56289 D36254 3
0180-C195 C:FXD ELECT 0.33 UF 20% 35VOCM 28480 0180-0195 1

# See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

& Part No. Description # Mfr. Mfr. Part No. TQ
0180-0230 C3FXD ELECT 1.0 UF 20% 50VDCW 28480 0180-0230 2
0180-0291 C:FXD ELECT 1.0 UF 10Z 35VDCW 28480| 0180-0291 1
0180~-0369 C:FXD ELECT 2800 UF +75-10% 60VDCW 56289| D39823 2
0180-0374 CSFXD ELECT 10 UF 10% 20VDCHW 28480 0180-03174 6
0180-1735 C:FXD ELECT 0.22 UF 102 35VDCW 28480 0180-1735 1
0180-1746 C:FXD ELECT 15 UF 10% 20VOCW 28480| 0180-1746 1
0180~-2071 C:FXD ELECT 0.022 UF 10% 35VDCW 28480| 0180-2071 2
0370-0112 KNOB3BLACK,RANGE 28480 0370-0112 1
0370-0113 KNOB2BLACKeSENSITIVITY 28480| 0370-0113 1
0370-0114 KNOB:RED W/ARROW 5/8" 0D 1/8% SHAFT 28480| 0370-0114 1
0370-0115 KNOB:RED BAR 5/8 DIA 1/8 SHAFT 28480 0370-0115 1
0510-C004 FASTENER 46384 CL-832-2C 1
0683-1055 RSFXD CUMP 1 MEGUHM 5% 1/4MW 0l1121| CB 1055 1
0686-1055 RIFXD CUMP 1 MEGURM 5% 1/2W 01121| €EB 1055 1
0658-0082 R:FXD MET FLM 464 OHM 1% 1/8W 28480 0698-0G82 9
0658-0083 RIFXD MET FLM 1.96K OHM 1% 1/8W 28480 0698-0083 14
0658-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W 28480| 0698-0084 15
0658-0085 RSFXD MET FLM 2.61K OHM 1% 1/8W 28480| 0698-0085 5
€698-3101 R:FXD MET FLM 2.87K OHM 1% 1/2W 28480| 0698-3101 2
0698-3132 RIFXD MET FLM 261 OHM 1% 1/8W 28480| 0698-3132 2
0698-3136 R3FXD MET FLM 17.8K OHM 1% 1/8W 28480 0658~3136 11
0658-2150 R3FXD MET FLM 2.37K OHM 1% 1/8W 28480 0698-3150 4
€698-3151 RIFXD MET FLM 2.87K OHM 1% 1/8W 28480 0698-3151 3
0698-3152 R3FXD MET FLM 3.48K OHM 1% 1/8W 28480| 0698-3152 1
0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8M 28480| 0698-3153 17
0698-3154 RSFXD MET FLM 4.22K OHM 1% 1/6M 28480 0698-3154 3
0698-3155 RZFXD MET FLM 4.64K OHM 1X 1/8W 28480| 0698-3155 14
0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W 28480 0698-3156 1
0698-3157 RIFXD MET FLM 19.6K OHM 1% 1/8uW 28480] 0698-3157 16
C698-3158 R:FXD MET FLM 23.7K OHM 13 1/8W 28480| 0698-3158 2
0698-3159 REFXD MET FLM 26.1K OHM 1% 1/8W 28480| 0698-3159 2
0698-3160 RIFXD MET FLM 31.6K OHM 1% 1/8W 28480 0698-3160 2
€698-3161 R2FXD MET FLM 38.3K OHM 1% 1/8Ww 28480| 0698-3161 3
0698-2162 R3FXD MET FLM 46.4K OHM 1% 1/8W 28480 0698-3162 9
0698-3243 R2IFXD MET FLM 178K OHM 1% 1/8w 28480| 0698-3243 1
0698-327% RIFXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279 1
0698~-3400 R:FXD MET FLM 147 OnM 1% 1/24 28480 0698-34€0 1
0698-3403 RIFXD MET FLM 348 OHM 12 1/2W 28480 0698-3403 1
0698-3405 R3FXD MET FLM 422 OHM 1R 1/2W 28480 0698-3405 3
€698-3406 R:FXD MET FLM 1.33K OHM 1% 1/2W 28480 0698-3406 6
0698-3407 R3FXD MET FLM 1.96K OHM 1% 1/2W 28480] 0698-3407 2
0698-3420 RIFXD MET FLM 34.8K OHM 1% 1/2W 28480 0698-3420 1
C698-3431 RIFXD MET FLM 23.7 OHM 12 1/8W 28480] 0698-3431 2
0698-3437 R3FXD MET FLM 133 OHM 13 1/8W 28480 0698-3437 8
0698-3438 R3IFXD MET FLM 147 OHM 1% 1/8W 28480| 0698-3438 7
0698-3440 R3IFXD MET FLM 196 OHM 1% 1/8W 28480| 0698-3440 14
0698-3441 R3FXD MET FLM 215 OHM 1% 1/8W 28480 0698-3441 5
0698-3442 RSFXD MET FLM 237 OHM 13 1/8W 28480 0698-3442 3
0698-3444 R3FXD MET FLM 316 OHM 1% 1/8W 28480 0698~3444 3
0698-3445 RIFXD MET FLM 348 OHM 1% 1/8W 28480| 0698-3445 2
C698-3446 R2FXD MET FLM 383 OHM 1% 1/8M 28480 0698-3446 1
0698-3447 RIFXD MET FLM 422 OHM 1% 1/8W 28480| 0698-3447 1
0658-3449 RSFXD MET FLM 28.7K OHM 1% 1/8W 28480 0698-3449 [
0698-3450 RFXD MET FLM 42.2K OHM 1% 1/8W 28480 0698-3450 2

# See introduction to this section for ordering information
6-29



Section VI
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¢ Part No. Description # Mfr., Mfr. Part No. TQ
0698-3453 R3FXD MET FLM 196K OHM 1% 1/8W 28480 0698-3453 2
0698-3454 R:FXD MET FLM 215K OHM 1% 1/8W 28480 0698~3454 1
0698-3455 RIFXD MET FLM 261K OHM 1% 1/8W 28480| 0698-3455 1
0698-3459 R:FXD MET FLM 383K OHM 13 1/8W 28480| 0698-3459 1
0698-3460 R3FXD MET FLM 422K OHM 1% 1/8W 28480| 0698-3460 2
0698-4037 R3FXD MET FLM 46.4 OHM 1% 1/8W 28480| 0698~4037 2
0658-4084 R3FXD MET FLM 19.2 OHM 1% 1/8W 28480 0698-4084 1
£658-4085 R3:FXD MET FLM 20.8 OHM 1% 1/84W 28480| 0698-4085 i
0658-4086 RIFXD MET FLM 22.6 OHM 1% 1/8W 28480| 0698-4086 1
06GE~-4087 R:FXD MET FLM 24.6 OHM 1Z 1/8W 28480| 0698-4087 1
0658-4088 R:FXD MET FLM 27 OHM 1% 1/8W 28480 0698-4088 1
C6GE-4089 RIFXD MET FLM 29.7 OHM 1Z 1/8W 28480| 0698-4089 1
£698-4090 R3FXD MET FLM 32.8 OHM 1% 1/84 28480| 0698-40%0 1
0698-4091 R:FXD MET FLM 40.80HM 1Z 1/8W 28480| 0698-40s1 1
0698-4092 R2FXD MET FLM 45.S OHM 1% 1/8w 28480| 0698—-40%92 1
0658-4093 R3FXD MET FLM 52 CHM 1% 1/8W 28480| 0698-4C%3 1
0658-4094 R3FXD MET FLM 59.5 OHM 1% 1/84W 28480| 0698-4094 1
0698-4095 R:FXD MET FLM 68.6 OHM 1% 1/8W 28480| 0698-4CS5 1
0698-406G6 R:FXD MET FLM 80.2 OHM 13 1/8W 28480| 0698-40%6 1
0658-4097 R3FXD MET FLM 94.8 OHM 1% 1/8W 28480 0698-4087 1
0698-4099 R:FXD MET FLM 139 OHM 13 1/8W 28480| 0698-40%9 1
0658-410¢C R2FXD MET FLM 1.26K OHM 1% 1/84W 28480| 0698-41C0 2
€698-4101 R3FXD MET FLM 1.85K OHM 1% 1/8W 28480| 0698~4101 2
C6S8-4102 R3FXD MET FLM 2.06K OHM 1% 1/8W 28480| 0698-41C2 2
0698-4315 R:FXD COMP 430 OHM 5% 1/2W 28480f 0698-4315 1
C698-4349 R:FXD MET FLM 99.5 OHM 1% 1/8W 28480 0698-4349 2
0698-5847 R3FXD MET FLM 2150 OHM 0.5% 1/8W 28480 0698-5847 2
0698-5848 R3FXD MET FLM 215 OHM 0.5% 1/38w 28480 0698-5848 2
C658-5850 R3FXD MET FLM 681 OHM 0.5% 1/8W 28480 0698-5850 2
0698-5851 R:FXD MEY FLM 6.81K OHM 0.53 1/8W 28480] 0698-5851 2
0757-€077 R3IFXD FLM 1.2K OHM 2% 1/4W 28480| 0757-0077 2
C757-C123 RIFXD MET FLM 34.8K OHM 11X 1/8W 28480| 0757-0123 3
¢7157-C1S8 R:FXD MET FLM 100 OHM 1% 1/2W - 28480 0757-01%8 3
¢757-C199 RIFXD MET FLM 21.5K OHM 13 1/84W 28480 0757-G169 4
0757-C200 R:FXD MET FLM 5.62K OHM 1% 1/8w 28480 0757-0260 7
C757-0274 R3FXD MET FLM 1.21K OHM 1ZX 1/84W 28480 0757-02174 1
0757-C275 R2FXD MET FLM 113 OHM 1% 1/8W 28480f 0757-02175 1
0757-C278 RIFXD MET FLM 1.78K OHM 13 1/8W 28480| 0757-0218 2
0157-C279 R2FXD MET FLM 3.16K OHM 1% 1/84W 28480| 0757-C279 6
c757-C280 R:FXD MET FLM 1K OHM 1% 1/8W 28480{ 0757-0280 19
€757-C288 RIFXD MET FLM 9.09K OHM 1% 17/84W 28480 0757-0288 4
07157-GC289 R:FXD MET FLM 13.3K OHM 1% 1/8W 28480 0757-0289 3
0757-C290 RIFXD MET FLM 6.19K OHM 13 1/8W 28480 0757-02%40 3
0757-0294 R3FXD MET FLM 17.8 OHM 1% 1/84W 28480 0757-0294 4
0757-0316 R3FXO MET FLM 42.2 OHM 1% 1/8W 28480| 0757-0316 1
€757-C317 R:FXD MET FLM 1.33K OHM 1% 1/8w 28480 0757-0317 3
0757-C346 RSFXD MET FLM 10 OHM 1X 1/8W 28480 0757-0346 2
€757-0351 RIFXD MET FLM 402 OHM 1Z 1/4W 28480| 0757-0351 1
€757-0390 R:FXD MET FLM 36.5 0OHM 13 1/8W 28480 0757-03s0 1
C757-0394 R2FXD MET FLM 51.1 OHM 1Z 1/8W 28480 0757-03S4 9
€757-C398 RIFXD MET FLM 75 OHM 1% 1/8W 28480 0757-C3s3 2
C757~C401 R:FXD MET FLM 10U QOHM 1Z 1/8W 28480 0757-0481 6
0757-C402 R3FXD MET FLM 110 OHM 1% 1/8W 28480 0757-0402 2
€757-0403 R2FXD MET FLM 121 OHM 12 1/8W 28480 0757-0403 1
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Table 6-2. Replaceable Parts (Cont'd)

\_/ & Part No. Description # Mfr. Mfr. Part No. TQ
0757-04CS RSFXD MET FLM 162 OHM 1% 1/8W 28480 0757-04C5 5
0757-C4Cé6 R:FXD MET FLM 182 OHM 1% 1/8W 28480| 0757-0Q4Cé6 ]
0757-C416 ReFXD MET FLM 511 OHM 1% 1/8W 28480 0757-0416 1
€7157-C419 R2FXD MET FLM o681 OHM 1% 1/8M 28480| 0757-0419 1
C757-C420 R3FXD MET FLM 750 OHM 1% 1/8W 28480| 0757-0420 2
Q757-C422 RIFXD MET FLM 909 OHM 12 1/8W 28480| 0757-0422 1
0157-C424 RSFXD MET FLM 1.10K OHM 1% 1/8W 28480 0757-0424 12
0757-C428 RIFXD MET FLM 1.62K OHM 1% 1/8uW 28480 0757—0428 1
C757-C438 RIFXD MET FLM 5.11K OHM 13 1/8W 28480| 0757-C438 9
0757-C439 R:FXD MET FLM 6.81K OHM 1Z 1/8W 28480 0757-0439 5
C757-C440 RSFXD MET FLM 7.50K OHM 1% 1/84W 28480| 0757-0440 4
C757-C441 RZFXD MET FLM 8.25K OHM 1% 1/8W 28480] 0757-0441 4
C157-0442 R2FXD MET FLM 10.0K OHM 1% 1/84W 28480 0757-0442 13
C757T—-C443 ReFXD MET FLM 11.0K OHM 13 1/8W 28480 0757-04413 2
C157—C444 RSFXD MET FLM 12.1K OHM 1% 1/8MW 28480 0757-0444 3
C757-C447 RIFXD MET FLM 16.2K OHM 12 1/8M 2848B0| 0757-0447 4
CT157-C458 R2FXD MET FLM 51.1K OHM 12 1/8W 28480 0757-0458 1
0757~ 0459 RIFXD MET FLM 56.2K OHM 1% 1/84W 28480 0757-0459 3
€757-C460 R2FXD MET FLM 61.9K OHM 12 1/8W 26480 0757—-0460 1
0757-C461 RSFXD MET FLM 68.1K OHM 12 1/8W 28480 0757-0461 1
0757-C462 RIFXD MET FLM 75.0K OHM 1% 1/84W 28480| 0757-0462 4
C157-C464 R:FXD MET FLM 90.9K OHM 1% 1/8W 28480 0757-0464 1
Q757-C465 R2FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0465 10
C757-C466 RSFXD MET FLM 110K OHM 1% 1/8M 28480 07570466 5
C7157-C461 RSFXD MET FLM 121K OHM 1% 1/8W 28480 0757-0467 2

\\‘/ C757-0706 ReFXD MET FLM 51.1 OHM 1% 1/4MW 28480] 0757-07Cé 1
C757-C815 RSFXD MET FLM 562 OHM 1% 1/2W 28480] 0757-0815 2
0757-C833 RSFXD MET FLM 5.11K OHM 1% 1/2W 28480 0757-0833 1
0757-1078 RIFXD MET FLM 1.47K OHM 1% 1/2W 28480 0757~1C78 ?
C757-1094 RSFXD MET FILM 1l.47K OHM 1% 1/8MW 28480| 0757-108%4 6
0766-C024 RIFXD MET FLM 260 OHM 2% 3w 2848C| 0766~0024 ]
0811-0040 RIFXD WW 1 OAM 1% 5W 28480| 0811-0040 4
0811-1637 RSFXD WW 344.3 OHM 0.1%Z 1/3w 28480| 0811-1637 1
0811-1638 RIFXD WwW 344.8 OHM 0.1% 1/8hw 28480 0811-1638 1
0811-1639 RIFXD WW 477.6 OHM 0.1% 1/8W 28480| 0811-1639 1
0811-1640 R:FXD WW 1111 OHM 0O.1% 1/8W 28480] 08l1—-1640 1
0811-1641 R:FXD WW 6710 OHM 0.1% 1/8W 28480 0811-1641 2
C811-1642 RIFXD WwW 8825 OHM 0.1% 1/8W 28480] 0811-1642 1
0813-0017 RIFXD WW 5 OHM 10% 5W 28480! 0813-0017 1
0816~-0010 R2FXD WW 12 OHM 10X 10W 28480] 0816-0010 1
1120-0361 METERIRMS VOLTS - 28480 1120-0361 1
1120-C394 METER:DEGREFS 28480} 1120—~0394 1
1120-1466 METERSRMS VOLTS LIN LOG OPT 02 28480 1120-1466 )
1200-0041 SOCKET:TRANSISTOR 71785 133-32-10-013 2
1200-0077 INSULATORSTRANSISTORe MICA 16037 #1112 2
1205-0012 HEAT CISSIPATUR:SEMICONDUCTOR 28480 1205-0012 1
1205-0C18 HEAT SINK 05820 NF-203 1
1205~-0202 HEAT DISSIPATOR:SEMICONDUCTOR 28480 1205-0202 4
1250-0C83 CONNECTOR s BNC 28480 1250-0083 2
1251-C135 CCNMECTOR:BOLY 15 PIN 28480 1251-0135 11
1251-0194 CCNNECTOR:PRINTED CIRCUIT 15-CONTACT 28480( 1251-0194 5
1251-2357 CCNNECTORSPOWER 3-PIN MALE 82389 EAC-301 1
1400-0084 FUSEHUOLDERIEXTRACTOR POST TYPE 79515} 342014 3
1450-0708 LIGHT: INDICATUR AMBER 28480 1450-0708 1
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6-31



Section VI Model 8405A

Table 6-2. Replaceable Parts (Cont'd)

& Part No. Description # Mir. Mfr. Part No. TQ
1490-0030 STAND:TILT 28480| 1490-0030 1
1853-0C01 TRANSISTOR:PNP SILICON 30V 900MW 28480] 1853-0001 2
1853-0009 TRANSISTOR:sSILICON PNP 28480| 1853-0009 12
1853-0C10 TRANSISTOR:SILICON PNP 28480| 1853-0010 3
1853-0020 TRANSISTOR:SILICUN PNP 28480| 1853-0020 4
1854~C003 TRANSISTOR:NPN SILICON 28480| 1854-0003 4
1854-0005 TRANSISTUR:SILICON NPN 2N708 02735 2N708 10
1854-0020 TRANSISTOR:SsNPN SILICON 28480! 1854-0020 ?
1854-CC35 TRANSISTUORSNPN SILICON 28480 1854-003% 1
1854-CC39 TRANSISTURSSILICON NPN 2N3053 02735| 2N3053 2
1854~-0C63 TRANSISTORSNPN SILICON 2N3055 02735| 2N3055 2
1854~0071 TRANSISTORISILICON NPN 28480| 1854-0C71 41
1854-C371 TRANSISTOR:SILICON NPN 28480 1854-0371 4
1601-C025 DIGDE:SILICON 100WV 100MA 28480 1901-0025 3
1901~-0026 DIODE:SILICON 0.75A 200 P1V 28480| 1901-0026 4
19C1-C033 DIODE:SILICON LO0MA 180WV 28480/ 1901-0C33 [
1901-0040 DIODE:SILICON 30MA 30WV 07263| FDGL0O8S 35
1901-0047 DIODE JUNCTIUNZSILICON 20PIV 28480 1901-0047 1
1901-0441 DICDE:STEP RECOVERY SILICON 90-160NS 28480] 1901-0441 1
1902-0018 DIODE BREAKDUWN:11.7V 5% 04713] 1N941 2
1902-0025 DIODE BREAKDOWN:10.0V 5% L4OOMW 28480] 1902-0025 1
1902-0048 DIODEBREAKDOWNZ6.81V 28480F 1902-0048 1
1902-0057 DIODE BREAKDUWNIO 449V 28480 1902-0057 2
1502~-C062 DICDE BREAKDUWN:3 .75V 28480] 1902~0062 ?
1902-0126 DIODE BREAKDUWN:2 .61V 5% 28480 1902-0126 1
1902-C184 DIODF BREAKDOWN:SILICON 16.2V 5% 28480| 1902-0184« 2
2100~0024 R:VAR CGMP 1000 OHM 10X LIN 2W 28480 2100-0024 1
2160-0328 R:VAR WW 500 OHM 10X LIN 1N 28480 2100-0328 2
2100~-0942 R:VAR FLM 50K OHM 20% 3/4W 28480| 2100-0942 3
2100-1658 R:VAR WW 2K OHM 10% 1w 28480| 2100-1658 2
2100-~1756 R2VAR WW 200 OHM 5% 2w 28480l 2100-1756 1
2100-1757 R:VAR WW 500 OHM 5% 1W 28480} 2100~1757 2
2100-1760 R2VAR WW 5K OHM 5% 1W 28480 2100-1760 3
2100-1761 RIVAR WiW 10K OHM 5% 1w 28480 2100-1761
211¢-0001 FUSE:1A 250V 75915| 312001. {
2110-0202 FUSE:0.50A 250V 28480 2110-0202 3
2140-C244 LAMP:GLUW T-2 BULB 1.0M AMP 95VAC 87034 AlH 1
2370-002¢C SCREW:SST FH PHIL DR 6-32 X 3/16 guoeol oBD 1
2515-C017 SCREW:PAN HD PHIL DR 8-32 X 1/4 goocoy asd 1
2530-0011 SCREW:SST FLAT HD 8-32 X 3/8 78189 0QBLD# 3
2550-CC13 SCREW:SST BH 8-32 X 5/16 28480| 2550-0013 1
3100-1831 SWITCH:ROTARY 28480 3100-1831 1
31G60-1832 SWITCHIROTARY 28480 3100-1832 1
3100-1833 SWITCH:ROTARY 28480, 3100~-1833 1
310G6-1834 SWITCH:ROTARY 28480 3100-1834 1
3100~-1835 SWITCH:ROTARY 28480] 3100-1835 1
3101-0901 SWITChsPUSHBUTTON 3PDT 82389] NF-4009 1
3101-1234 SWITCHSSLIDE DPDT 82389 11A-1242 1
3101-1248 SWITCH:PUSHBUTTON SPDT 87034] 53-55480-121/A1lH 1
5G00-0052 PLATEZFLUTED ALUMINUM 28480 5000-GC52 1
5000-C742 COVER:SIDE 7 X 16 SM 28480 5000-0742 1
5020-0457 PROBE TI1P 28480 5020-0457 3
5020-2045 CARD EXTRACTOR 28480 5020~-2045 16
5040-0218 COUPLER:SWITCH SHAFT 28480] 5040-0218 1
5040-C404 HCLOERSPROGHE 28480] 9040-04G4 1
5060-0222 HANDLE ASSY:SIDE 28480| 5060-0222 1
5060-0734 FRAME ASSY:7 X 16 FM 28480/ 5060-0734 1
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5060-C740 TOP CUOVER aSSY:lel FM 28480| 5060-~0740 ]
5660-C752 BCTTOM CUOVER AsSSY:1l6L FM 28480| 5060-0752 1
5G60-C765 RETAINEK=HANULE aSSY. 28480] 5060-0765 1
5060-0767 FCOT AS>Y:FM 28480| 5060-0767 ]
5C60~-C776 KIT:7h RACK MOUNT 28480| 5060~-07706 ]
8120-1348 CABLE ASSY:PUWER CORD 28480 8120-1348 1
8710-0084 NUT DRIVERSHEX 3—32"HEX OPENING 96508| P-3 1
91060-1610 CCIL:MOLUED CHUOKE 0415 UH 20% 28480 9100-1610 2
9100-1628 CGIL :MOLUOED CHUKE 43.0 UH 52 28480 9100-1628 1
9100~-1653 CCIL:MOLOED LUHUKE 910.0 UH 5% 28480 9100~-1653 1
S1GC-1658 TRANSFORMER s PULSE 28480 910u-le6%8 1
910C-1706 TRANSFORMER : POWER 28480 9100-1706 1
$100-1718 CCIL:VAR 28480 9100-1718 2
$100-1719 CCIL:VAR 28480 9100-~1719 7
9140-C072 CCIL:RF 5000 UH 10% 95265 SAS000-1 1
9140-C096 COIL:FXD RF 1 UH 28480| 9140~C0S6 8
$140-Cl14 CCIL:FXD RF 10 UH 28480| 9140-0114 &
9140-0118 CCIL:FXD 500 UH 51 28480 9140-01138 ]
$140-0120 CCIL:FXD 0.1 UH 20% 28480 9140-0120 2
9140-0138 COIL/CHOKE 180 UH 5% 28480 9140-0138 3
9140-0181 CCILIFXD ®RF 22uUH 5% 78526] 12201M 1
CO0187-42106 RINGIIDENT LUt 28480| 00187-42106 1
€C8405-0011 SUB-PANEL: FRONT 28480| 08405-0011 1
C84C5-0013 COVER:SWITCH 28480| 08405-0013 2
08405-0014 PLATE:SWITCH COVER 28480 08405-0014 L

\\4/ C8405-0015 PLATE:PANEL, RIGHT 28480] 08405-0015 1
084C5-0016 PLATE:PANEL, CENTER 28480 08405-0016 1
C8405-0024 PANEL: REAR 28480 08405-0024 1
C8405-0025 PANEL:FRONT 28480 08405-0025 1
08405-2021 EXTRUSION:TUP 28480| 08405-2021 1
08405-2022 EXTRUSION:BOTTOM 28480 08405-2022 1
08405-2044 PROBE INSULATOR 28480 08405-2044 1
08405-2032 RING:IDENT WHITE 28480| 08405-2032 1
C8405-6002 BOARD ASSY:SAMPLER 28480| 084(5-6002 7
C84C5-6003 BOARD ASSY:ISOLATION AMP. 28480| 08405-6003 2
CB405~60C5 BOARD ASSY:PHASE SHIFTER 28480| 08405-6005 1
€C8405-60C6 BOARD ASSY:1380 0OEG. SWITCH 28480| 08405-6006 1
084C5-60C9 BOARD ASSY:VULTMETER 28480] 08405-6009 1
€8405-6010 BCARD ASSY:APC AMPL IFIER 28480 08405-6410 1
C8405-6012 BOARD ASSY:SEARCH 28480 08405-6012 1
C84C5-6013 BOARD ASSY:EQUALIZER 28480 08405-6013 |}
C84C5-6014 BOARD ASSY:VTO : 28480| 08405-6014 1
€8405-6015 BOARD ASSY:PULSE GENERATOR 28480| 08405-6G15 1
C8405-6016 BOARD ASSY:PUWER SUPPLY 28480| 08405-6016 1
€8405-6017 DELAY LINE ASSY 28480| 08405-6617 1
C8405-6018 BOARD ASSY:EXTENDER 28480| 08405-6C18 1
C8405-6020 KNCBIFREQO RANGE.W/DIAL ATTACHED 28480 08405-60G20 1
08405-6024 SWITCH ASSY:PHASE RANGE 28480| 08405-6GC24 1
€8405-6027 CABLE ASSY:APC aMP. 28480| 08405-6027 ]
CE405-6028 CABLE ASSY 28480| 08405-6028 1
(84G5-6029 CABLE ASSY:®B" [F QUTPUT 28480] 08405-6629 1
€84C5~6030 CABLE ASSY:®A® JF QUTPUT 28480 08405-6030 1
C84C5-6031 CABLE ASSY:ISULATION AMP. 28480| 08405-6031 2
C8405-6032 CABLE ASSY:COAXIAL 28480| 08405-60632 ?
084C5-6033 CABLE ASSY:COAXIAL 28480] 08405-6033 2
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@ Part No. Description # Mir. Mfr. Part No. TQ
€8405-6034 CABLE ASSY:PULSE GENERATOR 28480| 08405-6034 1
08405-6035 CABLE ASSY:0UTPUT DELAY LINE 28480| 08405-6035 1
€8405-6036 CABLE ASSYSINPUT DELAY LINE 28480| 08405-6036 1
08405-6037 CABLE ASSY 28480 08405-6037 1
08405-6038 CABLE ASSY 28480] 08405-6038 1
€8405-6039 CABLE ASSY:SHORT AMP RANGE 28480| 08405-6039 1
C8405-6C40 CABLE ASSY:MED AMP RANGE 28480| 08405-6040 i
C84C5-6041 CABLE ASSY:LONG AMP RANGE 28480 08405-6041 1
C8405-6042 SWITCH ASSY:CHANNEL 28480 08405-6042 1
C84C5-6047 CABLE ASSY:SPECIAL COAX 28480| 08405-6047 ?
08405-6048 GROUND CLIP ASSY 284801 08405-6048 1
C8405-6051 SWITCH ASSY:AMPLITUDE RANGE 28480 08405-6C51 1
C84C5-6052 SWITCH ASSY:PHASE METER OFFSET 284B0| 08405-6052 1
08405-6053 SWITCH ASSY:FREQ. RANGE 28480| 08405-6053 1
£8405-6054 BOARD ASSY:PROBE 28480| 08405-6054 2
08405-6055 HOUSING ASSY:PROBE 28480| 08405-6055 2
€8405-6057 BOARD ASSY:IF SAMPLER 28480 08405-6057 1
08405-6058 BOARD ASSY:PHASE METER 28480 08405-6058 1
C84(C5~8001 TRANSFORMER : BALUN 28480 08405-8001 2
€8405-8002 TRANSFURMER & IF 28480| 08405-8002 2
08405-8003 TRANSISTOR:NPN SILICON SELECTED 28480} 08405-8003 2
C8405-80C4 DIODES:SILICUN MATCHED PAIR 28480| 08405-8004 7
10213-62102 CLIP:GROUND 28480| 10213-62102 1
10216-60001 ISOLATOR 28480 10216-60001 1
11576 A DIVIDER 10:1 28480] 11576A i
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00000
00136
00213
00287
00334
00348
00373
00656
00779
00781
00815

00853

00866
00891
00929
01002

01009
01121
01255
01281
01295

01349
01589
01670
01930
01961
02114
02116
02286
02660
02735

02771

02777
02875
03508
03705
03797
03818
03877
03888
03954

04009

04013
04062
04222
04354
04404

04651

04673
04713

04732

04773
04796
04811
04870
04919

05006

TABLE 6-3.

CODE LIST OF MANUFACTURERS

Section VI

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks.

Manufacturer Address
U.S.A. Common Any supplier of U, 5.
McCoy Electronics Mount Holly Springs, Pa.

Sage Electronics Corp. Rochester, N. Y.

Cemco Inc. Danielson, Conn,
Humidial Colton, Calif.
Microtrion Co., Inc. Valley Stream, N.Y.
Garlock Inc. Cherry Hill, N. J.
Aerovox Corp. New Bedford, Mass.
Amp. Inc. Harmrisburg, Pa.

Aircratt Radio Corp. Boonton, N, J.
Northern Engineering Laboratories, Inc.
Burlington, Wis.

Sangamo Electric Co., Pickens Div.

Pickens, §.C.

City of Industry, Cal,

Carl E. Holmes Corp. Los Angeles, Calif.

Microlab fnc. Livingston, N.J.

General Electric Co., Capacitor Dept.

Hudson Falls, N.Y.
Brockton, Mass.
Milwaukee, Wis.

Beverly Hills, Catif,
Lawndale, Calif,

Goe Engineering Co.

Alden Products Co.
Allen Bradley Co.
Litton Industries, Inc.
TRW Semiconductors, Inc.
Texas Instruments, Inc.,
Transistor Products Div,
The Alliance Mfg. Co.
Pacific Relays, Inc.
Gudebrod Bros. Silk Co.
Amerock Corp.
Pulse Engineering Co.
Ferroxcube Corp. of America
Wheelock Signals, Inc.
Cole Rubber and Plastics Inc.  Sunnyvale, Calif.
Amphenol-Borg Electronics Corp.  Broadview, III,
Radio Corp. of America, Semiconductor
and Materials Div. Somerville, N. ).
Vocaline Co. of America, Inc.
0ld Saybrook, Conn.
San Fernando, Calif.
Newark, N.J.
Syracuse, N.Y.
Dayton, Ohio
Compton, Calif.
Los Angeles, Calif.
Wakefield, Mass.
Cedar Knolls, N.J.

Dallas, Texas
Alliance, Ohio

Van Nuys, Calif.
New York, N, Y.
Rockford, 111,
Santa Clara, Calif.
Saugerties, N.Y.

. Long Branch, N.J.

Hopkins Engineering Co.
Hudson Tool & Die Co,
G.E. Semiconductor Prod. Dept.
Apex Machine & Tool Co.
Eldema Corp.
Parker Seal Co.
Transitron Etectric Corp.
Pyrofitm Resistor Co., Inc,
Singer Co., Diehl Div.
Finderne Plant Sumervifle, N.J,
Arrow, Hart and Hegeman Elect, Co.
Hartford, Conn.
Lambertville, N, S,
Great Neck, N.Y.

Taurus Corp.
Arco Electronic Inc.
Hi-Q Division of Aerovox Myrtle Beach, $.C.
Precision Paper Tube Co. Wheeling, 111,
Dymec Division of Hewlett-Packard Co.
Palo Alto, Calif,
Sylvania Electric Products, Microwave
Device Div. Mountain View, Calif,
Dakota Engr. Inc, Culver City, Calif.
Motorola, tnc., Semiconductor Prod. Div.
Phoenix, Arizona
Filtron Co., Inc. Western Div.
Culver City, Calif.
Northiake, HI.
Redwood City, Calif.
El Monte, Calif.
Westchester, (1.

Automatic Electric Co.
Sequoia Wire Co.
Precision Coil Spring Co.
P.M. Motor Company
Component Mfg. Service Co.

W. Bridgewater, Mass.
Twentieth Century Plastics, inc.

Los Angeles, Calif.
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Cod
No.

05245
08277

05347
05387

05574
05593
05616

05624
05728

05729
05783
08820
06004

06090
06175
06402
06540

06555

06666
06751
06812

06980
07088
07126
07137
07138

07143
07233
07256
07261
07263

07322
07387
07397

07700
07829
07910
07933

07980

08145
08283
08358

08524
08664
08717
08718

08727
08792
08806
08984

05026
09134

Manufacturer Address

Components Corp.

Westinghouse Electric Corp.
Semi-Conductor Dept.

Ultronix, Inc.

Union Carbide Corp., Elect. Div.
New York, N.Y.

Canoga Park, Calif.
Sunnyvale, Calif,

Chicago, 111,

Youngwood, Pa.
San Mateo, Calif,

Viking Ind. Inc.
Icore Electro-Plastics Inc.
Cosmo Plastic
(¢c/0 Electrical Spec. Co.)
Barber Colman Co.
Tiften Qptical Co.
Roslyn Heights, Long Island, N.Y.
Metro-Tel Corp, Westbury, N.Y.
Stewart Engineering Co. Santa Cruz, Calif,
Wakefield Engineering Inc. Wakefield, Mass.
Bassick Co., Div. of Stewart Warner Corp.
Bridgeport, Conn.
Redwood City, Calif.
Bausch and Lomb Optical Co. Rochester, N.Y.
E.T.A. Products Co. of America Chicago, IIt.
Amatom Electronic Hardware Co., Inc.
New Rochelle, N.Y.
Beede Electrical Instrument Co., Inc.
Penacook, N.H.
Indianapolis, fnd.
Phoenix, Ariz.

Cleveland, Qhio
Rockford, 111,

Raychem Corp.

General Devices Co., Inc.
Components Inc., Ariz, Div,
Torrington Mfg. Co., West Div,
Van Nuys, Calif,
San Carlos, Calif.
Van Nuys, Calif.
Pasadena, Calif.
Minneapolis, Minn.

Varian Assoc, Eimac Div,
Kelvin Electric Co.
Digitran Co.

Transistor Electronics Corp.
Westinghouse Electric Corp.

Electronic Tube Div.
Filmohm Corp.
Cinch-Graphik Co.

Silicon Transistor Corp.
Avnet Corp.
Fairchild Camera & inst. Corp.

Semiconductor Div. Mountain View, Calif.
Minnesota Rubber Co. Minneapolis, Ming.
Birtcher Corp., The Monterey Park, Calif.
Sylvania Elect. Prod. Inc., Mt. View Operations
Mountain View, Calif,

Cranford, N.J,
Chicago, HI.
Hawthome, Calif.

Elmira, N.Y,

New York, N.Y.

City of Industry, Calif.
Carte Place, N.Y.
Culver City, Calif.

Technical Wire Products Inc.
Bodine Elect. Co.
Continental Device Corp.
Raytheon Mfg. Co.,
Semiconductor Div. Mountain View, Calif,
Hewlett-Packard Co., Boonton Radio Div.
Rockaway, N.J.
Los Angeles, Calif.
Pomona, Calif.

U.S. Engineering Co.
Bfinn, Delbert Co.
Burgess Battery Co.
Niagara Falls, Ontario, Canada
Deutsch Fastener Corp. Los Angeles, Calif.
Bristol Co., The Waterbury, Conn,
Sloan Company Sun Valley, Calif.
ITT Cannon Electric Inc., Phoenix Div.
Phoenix, Arizona
National Radio Lab. Inc. Paramus, N.).
CBS Electronics Semiconductor
Operations, Divof C.B.S. Inc.
Lowell, Mass.
General Electric Co. Miniat. Lamp Dept.
Cleveland, Ohio
Indianapolis, Ind.
Costa Mesa, Calif.
Houston, Texas

Mel-Rain
Babcock Relays Div.
Texas Capacitor Co.

Code
No.

08145
09250
09353
09568

09922
10214

10411
10646
11236
11237

11242
11312
11314
11453
11534
11711

1
11870
12040
12136
12361
12574

12697
12728
12859
12881
12930
12954
13103
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14960
15203
15287
15291
15558

15566
15631
15772

15801
15818
16037
16179
16352
16585
16688

16758
17109
17474
17554
17675
17745

From:

Address

Manufacturer

Tech. Ind. Inc. Atohm Elect,

Electro Assemblies, Inc.

C & K Components (nc.

Maliory Battery Co. of

Canada, Ltd,

Burndy Corp.

General Transistor Western Corp,

Los Angeles, Calif.
Berkeley, Calif.

Niagara Falls, N.Y.

Berne, Ind.

Burbank, Calif.
Chicago, NI,
Newton, Mass,

Toronto, Ontario, Canada
Norwalk, Conn,

Ti-Tal, Inc.
Carborundum Co.
CTS of Berne, Inc.
Chicago Telephone of California, Inc.
So. Pasadena, Calif.
Waltham, Mass.
Palo Alto, Calif.
Downey, Calif.
Precision Connector Corp, Jamaica, N. Y.
Duncan Electronics Inc. Gosta Mesa, Calif.
Genera! Instrument Corp., Semiconductor
Div., Products Group Newark, N.J.
Imperial Electronic, Inc. Buena Park, Calif,
Melabs, inc. Pato Alto, Calif.
National Semiconductor Danbury, Conn.
Philadelphia Handle Co. Camden, N.J.
Grove Mfg. Co., Inc. Shady Grove, Pa.
Guiton Ind. Inc. Data System Div.
Albuquerque, N.M.
Dover, N.H.
W. Haven, Conn.
Tokyo, Japan
Clark, N.J.
Newport Beach, Calif.
Scottsdale, Arizona

Bay State Electronics Corp.
Tetedyne fnc., Microwave Div.
National Seal

Clarostat Mfg. Co,
Elmar Filter Corp.
Nippon Electric Co., Ltd.
Metex Electronics Corp.
Delta Semiconductor Inc.
Dickson Electronics Corp.
Thermolloy Dallas, Texas
Telefunken (GmbH) Hanover, Germany
Midland-Wright Div. of Pacific Industries, inc.
Kansas City, Kansas
Newbury Park, Calif.
Calif. Resistor Corp. Santa Monica, Calif,
Ametican Components, Inc. Conshohocken, Pa.
ITT Semiconductor, A Div. of Int. Telephone
& Telegraph Corp. West Palm Beach, Fla,
Hewlett-Packard Company Loveland, Colo.
Cornell Dublier Electric Corp. Newark, K.,
Corning Glass Works Corning, N.Y.
Electro Cube Inc. San Gabriel, Calif.
Williams Mfg. Co. San Jose, Calif.
Webster Electronics Co. New York, N.Y.
Scionics Corp. Northridge, Calif.
Adjustable Bushing Co. N. Hollywood, Calif.
Micron Etectronics
Garden City, Long Island, N.Y.
Amprobe Inst, Corp. Lynbraok, N.Y,
Cabletronics Costa Mesa, Calif.
Twentieth Century Coif Spring Co.
Santa Clara, Calif,
Framingham, Mass,
Mt. View, Calif,
Spruce Pine, N.C,
Farmington, Mich.
Lodi, N.J.
Pasadena, Calif.

Sem-Tech

Fenwal Elect. Inc.

Amelco Inc.

Spruce Pine Mica Co.

Omni-Spectra Inc.

Computer Diode Corp.

Boots Aircraft Nut Corp.

Ideal Prec. Meter Co., inc.
De Jur Meter Div,

Delco Radio Div. of G. M. Corp.

Thetmonetics Inc.

Tranex Company

Components Inc.

Hamliin Metal Products Corp.

Angstrohm Prec. fnc.

Brooklyn, N.Y.
Kokoma, |Ind.
Canoga Park, Calif.

Mountain View, -Calif.

Biddeford, Ma.
Akron, Ohio
No. Hollywood, Galif.
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Section VI

17870
18042
18083

18324
18476
18486
18583
18612
18873
18911
19315

19500

19589
19644
19701
20183
21226

TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Monufocturer Address

McGraw-Edison Co. Manchester, N. H.
Power Design Pacific Inc. Palo Alto, Calif.
Clevite Corp., Semiconductor Div.

Palo Alto, Calif.
Sunnyvale, Calif.
Hoiliston, Mass.

Signetics Corp.
Ty-Car Mfg. Co., Inc.

TRW Elect. Comp. Div. Des Plaines, IlI.
Curtis instrument, inc. Mt. Kisco, N.Y.
Vishay Instruments Inc. Malvern, Pa.

£.1, DuPont and Co., Inc. Wilmington, Del.
Durant Mfg. Co. Milwaukee, Wis.
The Bendix Corp., Navigation & Contral Div.
Teterboro, N.J.
Thomas A. Edison industries, Div. of
McGraw-Edison Co. West Orange, N.J.
Concoa Baldwin Park, Calif.
LRC Electronics Horseheads, N.Y.
Electra Mfg. Co. independence, Kansas
General Atronics Corp. Philadeiphia, Pa.
Executone, Inc. Long island City, N.Y.

21335 Fafnir Bearing Co., The New Britain, Conn.
21520 Fansteel Metatlurgica! Corp. N. Chicago, lIl.
23042 Texscan Corp. Indianagolis, Ind.
23783 British Radio Electronics Lid, Washington, D.C.
24455 G.E. Lamp Division
Nela Park, Cleveland, Ohio
24655 General Radio Co. West Concord, Mass.
24681 Memcor Inc., Comp. Div. Kuntington, Ind.
24796 Parelco inc. San Juan Capistrano, Calif.
26365 Gries Reproducer Corp. New Rochelle, N.Y.
26462 Grobet File Co. of America, Inc.
Caristadt, N.J.
26851 Compac/Hollister Co. Hollister, Calif.
26992 Hamiiton Watch Co. Lancaster, Pa.
27251 Specialities Mfg. Co., Inc. Strattord, Conn.
28480 Hewlett-Packasd Co. Palo Alto, Calif.
28520 Heyman Mfg. Co. Kenilworth, N.J.
30817 Instrument Specialties Co., Inc.
Little Falls, N.J.
33173 G.E. Receiving Tube Dept. Owensboro, Ky.
35434 Lectrohm Inc. Chicago, IlN.
36196 Stanwyck Coil Products Ltd,
Hawkesbury, Ontario, Canada
36287 Cunningham, W.H, & Hill, Ltd,
Toronto Ontario, Canada
37942 P.R. Mallory & Co. Inc. Indianapolis, ind.
39543 Mechanical Industries Prod. Co. Akron, Ohio
40920 Miniature Precision Bearings, Inc.  Keene, N.H.
42190 Muter Co. Chicago, WI.
43990 C.A. Norgren Co. Englewood, Colo.
44655 Obhmite Mfg. Co. Skokie, Il
46384 Penn Eng. & Mfg. Corp. Doylestown, Pa.
47904 Polaroid Corp. Cambridge, Mass.
48620 Precision Thermometer & Inst. Co.
Southampton, Pa.
49956 Microwave & Power Tube Div. Waltham, Mass.
52090 Rowan Controller Co. Westminster, Md.
52983 Sanborn Company Waltham, Mass.
54294 Shallcross Mfg. Co. Seima, N.C.
§5026 Simpson Electric Co. Chicago, Ill.
55933 Sonotone Corp. Elmsford, N.Y.
55938 Raytheon Co. Commerciai Apparatus &
Systems Div. So. Norwalk, Conn.
56137 Spaulding Fibre Co., inc. Tonawanda, N.Y.
56289 Sprague Electric Co. North Adams, Mass.
59446 Telex Corp. Tulsa, Okla.
59730 Thomas & Betts Co. Elizabeth, N.J.
60741 Triplett Electrical Inst. Co. Bluffton, Ohio
61775 Union Switch and Signal, Div. of
Westinghouse Air Brake Co. Pittsburgh, Pa.
00015-47
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Code
No.

62119
63743
64959
65092
66295
66346

70276
70309
70318

70417
70485
70863
70674
70903
70998
71002
71034
71041

71218
11279
71286
71313

71400

71436
11447
71450
71468
71471
71482
71590

71616
71700
11707
71744
71785

71984
72136
72619
72656

712699
72765
12825
72928
72962
72964
72982
73061
73076
73138

73293

73445
73506
73559
73586
73682

737134
73743
73793
73846

Monufacturer Address
Universal Electric Co. Owosso, Mich,
Ward-Leonatd Electric Co, Mt. Vernon, N.Y.
Western Electric Co., Inc. New York, N.Y.
Weston Inst. Inc. Weston-Newark Newark, N.J.
Wittek Mfg. Co. Chicago, Il

Minnesota Mining & Mfg. Co. Revere Mincom Div.

St. Paul, Minn.
Hartford, Conn.
New York, N.Y.

Atllen Mfg. Co.

Allied Control

Allmetal Screw Product Co., Inc.
Garden City, N.Y.

Amplex, Div. of Chrysler Corp. Detroit, Mich.
Atlantic India Rubber Works, Inc. Chicago, III.
Amperite Co., Inc. Union City, N.J.

ADC Products iInc.
Belden Mfg. Co.

Minneapolis, Minn.
Chicago, 111,

Bird Electronic Corp. Cleveland, Ohio
Birnbach Radio Co. New York, N.Y.
Bliley Electric Co., Inc. Erie, Pa.

Boston Gear Works Div. of Murray Co.
of Texas Quincy, Mass.
Bud Radio, Inc. Witloughby, Ohio
Cambridge Thermionics Corp. Cambridge, Mass.
Camloc Fastener Corp. Paramus, N.J.
Cardwell Condenser Corp.
Lindenhurst L. 1., N.Y.

Bussmann Mfg. Div. of McGraw-Edison Co.
St. Louis, Mo.
Chicago Condenser Carp. Chicago, lll.

Pico-Rivera, Calif.
Elkhart, Ind,

Los Angeles, Calif.
Burbank, Calif.

Calif. Spring Co., Inc.
CTS Corp.

ITT Cannon Electric Inc.
Cinema, Div. Aerovox Corp.

C.P. Clare & Co. Chicago, Il
Centralab Div. of Globe Union Inc.

Milwaukee, Wis.
Commercial Plastics Co. Chicago, 1I1.
Cornish Wire Co., The New York, N.Y.
Coto Coil Co., iInc. Providence, R.I.
Chicago Miniature Lamp Works Chicago, I,

Cinch Mfg. Co., Howard B. Jones Div,

Chicago, 1ll.
Dow Corning Corp. Midiand, Mich,
Electro Motive Mfg. Co., Inc. Willimantic, Conn.
Dialight Corp. Brooklyn, N.Y.
Indiana General Corp., Electronics Div.

Keasby, N J.
General [nstrument Corp,, Cap. Div.Newark, N,J,
Drake Mfg. Co. Harwood Heights, 11,
Hugh H. Eby Inc. Phifadelphia, Pa.

Gudeman Co. . Chicago, IlI.
Elastic Stop Nut Corp. Union, N.J.
Robert M, Hadley Co. Los Angeles, Calif.
Erie Technological Products, Inc, Erie, Pa.
Hansen Mfg. Co., Inc. Princeton, ind.
H.M. Harper Co. Chicage, Il

Hetipot Div. of Beckman Inst., Inc.
Fullerton, Calif.

Hughes Products Division of Hughes
Aircratt Co. Newport Beach, Calif.
Amperex Elect Co. Hicksville, L.I., N.Y.
Bradley Semiconductor Corp.  New Haven, Conn,
Carling Electric, Inc. Hartford, Conn.
Circle F Mfg. Co. Trenton, N.J.

George K. Garrett Co., Div. MSL

Industries Inc. Philadelphia, Pa.
Federal Screw Products fnc. Chicago, II1.
Fischer Special Mfg. Co. Cincinnati, Ohio
General Industries Co., The Elytia, Ohio
Goshen Stamping & Tool Co. Goshen, Ind.

73899
73905
13957
74276
74455
74861
74868

74970
15042
75263
75378
75382
75818
75915
76005
76210
76433

76487
76493
76530

76545
76703
76854
717068

17075
1221

17252
17342

77630
77638

117764
17969
78189

18217
78283
78290
718424
78452
78471
78488
78493
78553
78780
18947
79136
79142
79251
19727

79963
80031

80120
80131

80207
§0223
80248

80294
80411

From:

Model 8405A
Maonufacturer Address
JFD Efectronics Corp. Brooklyn, N.Y.

Jennings Radio Mfg. Corp.
Groov-Pin Corp.
Signalite Inc.

San Jose, Calif.
Ridgetield, N. ).
Neptune, N.J.
J.H. Winns, and Sons Winchester, Mass.
Industrial Condenser Corp. Chicago, Iil.
R.F. Products Division of Amphenoi-Berg
Electionics Corp. Danbuty, Conn.
E.F. Johnson Co. Waseca, Minn.
International Resistance Co. Philadelphia, Pa.
Keystone Carbon Co., Inc. St. Marys, Pa.
CTS Knights inc. Sandwich, |1,
Kulka Electric Corporation Mt. Vernon, N.Y.
Lenz Electric Mfg. Co. Chicago, Iil.
Littlefuse, Inc. Des Plaines, I.

Lord Mfg. Co. Erie, Pa.
C.W. Marwedel San Francisco, Calif.
General Instrument Corp., Micamold Division
Newark, N.J.
James Millen Mfg. Co., Inc. Malden, Mass.

J.W. Miller Co. Los Angeles, Calif,
Cinch-Monadnock, Div. of United Cars
Fastener Corp. San Leandro, Calif.
Mueller Electric Co. Cleveland, Ohio
National Union Newark, N.J.
0ak Manufacturing Co. Crystal Lake, 1li.
The Bendix Corp., Electrodynamics Div.
N. Hollywood, Calif.
Pacific Metals Co. San Francisco, Calif.
Phanostran Instrument and Electronic Co.
South Pasadena, Calif,
Philadelphia Steel and Wire Corp.
Philadelphia, Pa.
American Machine & Foundry Co. Potter
& Brumfield Div. Princeton, Ind.
TRW Electronic Components Div.  Camden, N.J.
General Instrument Corp., Rectifier Div.
Brooklyn, N.Y.
Resistance Products Co. Harrisburg, Pa.
Rubbercraft Corp. of Calif. Terrance, Calif.
Shakeproof Division of IHlinois Too! Works
Elgin, I11.
So. Braintree, Mass,
New York, N.Y.

Sigma
Signal Indicator Corp.

Struthers-Dunn Inc. Pitman, N.J.
Speciality Leather Prod. Co. Newark, N.J.
Thompson-Bremer & Co. Chicago, I[Il.
Tilley Mfg. Co. San Francisco, Calif.
Stackpole Carbon Co. St. Marys, Pa.

Standard Thomson Corp.
Tionerman Products, Inc.
Transformer Engineers
Ucinite Co.
Waldes Kohinoor Inc.
Veeder Root, Inc.
Wenco Mfg. Co.
Continental-Wirt Electronics Corp.
Philadelphia, Pa.
Zierick Mfg. Corp. New Rochelle, N.Y.
Mepco Division of Sessions Clock Co.
Morristown, N.J.
Schnitzer Alloy Products Co. Elizabeth, N.J.
Electronic Industries Association. Any brand
Tube meeting E1A Standards-Washington, DC.
Unimax Switch, Div., Maxon Efectronics Corp.
Wallingford, Conn.
New York, N.Y.

Waltham, Mass.
Cleveland, Ohio

San Gabriel, Calif.
Newtonville, Mass.
Long Island City, N.Y.
Hartford, Conn.
Chicago, 1.

United Transformer Corp.
Oxford Electric Corp. Chicago, IlI.
Bourns Inc. Riverside, Calif.
Acro Div. of Robertshaw Controls Co.

Columbus, Ohio
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TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Code
No.  Manufacturer Address
80486 All Star Products Inc. Defiance, Ghio
80509 Avery Label Co. Monrovia, Calif.
80583 Hammarlund Co., Inc. Mars Hill, N.C.
80640 Stevens, Amold, Co., Inc. Boston, Mass.
80813 Dimco Gray Co. Dayton, Ohio
81030 International Instruments Inc. Orange, Conn.
81073 Grayhill Co. LaGrange, Iil.
81095 Triad Transformer Corp. Venice, Calif.
81312 Winchester Elec. Div. Litton ind., Inc.
Oakville, Conn.
81349 Military Specification ., ., ..
81483 |International Rectifier Corp. El Segundo, Calif.
81541 Airpax Electronics, Inc. Cambridge, Maryland
81860 Barry Controls, Div. Barry Wright Corp.
Wateitown, Mass.
82042 Carter Precision Electric Co. Skokie, Ill.
82047 Sperti Faraday Inc., Copper Hewiit
Electric Div. Hoboken, N.J.
82116 Electric Regulator Corp. Norwaik, Conn.
82142 Jeffers Electronics Division of Speer
Carbon Co. Du Bois, Pa.
82170 Fairchild Camera & Inst. Corp, Space & Defense
System Div. Paramus, N.J.
82209 Maguire Industries, inc. Greenwich, Conn.
82219 Sylvania Electric Prod. Inc.
Electronic Tube Division Emporium, Pa.
82376 Astion Corp. East Newark, Harrison, N, J,
82389 Switchcratt, Inc. Chicago, IHl.
82647 Metals & Controls tnc. Spencer Products
Attleboro, Mass.
82768 Phillips-Advance Controt Co. Joliet, |Il.
82866 Research Products Corp. Madison, Wis.
82877 Rotron Mfg. Co., Inc. Woodstock, N.Y.
82893 Vector Electronic Co. Glendale, Calif,
83014 Hartwell Corp. Los Angeles, Calif.
83058 Carr Fastener Co. Cambridge, Mass.
83086 New Hampshire Ball Bearing, Inc.
Peterborough, N, H.
83125 General Instrument Corp., Capacitor Div.
Darlington, S.C.
83148 ITT Wire and Cable Div. Los Angeles, Calif.
83186 Victory Eng. Corp. Springfield, N.J,
83298 Bendix Corp., Red Bank Div. Red Bank, N.J.
83315 Hubbell Corp. Mundelein, Ik
83324 Rosan Inc. Newport Beach, Calif,
83330 Smith, Herman H., Inc. Brooklyn, N.Y.
83332 Tech Labs Palisade’s Park, N. J.
83385 Central Screw Co. Chicago, IH.
83501 Gavitt Wire and Cable Co.
Div. of Amerace Corp. Brookfield, Mass.
83594 Burroughs Corp. Etectronic Tube Div.
Plainfield, N.J.
83740 Union Carbide Corp. Consumer Pred. Div.
New York, N.Y.
83777 Model Eng. and Mfg., Inc. Huntington, Ind.
83821 Loyd Scruggs Co. Festus, Mo,
83942 Aeronautical Inst. & Radio Co. Lodi, N.J.
84171 Arco Electronics Inc. Great Neck, N.Y.
84396 A.J). Glesener Co., Inc. San Francisco, Calif.
84411 TRW Capacitor Div. Ogallala, Neb.
84870 Sarkes Tarzian, Inc. Bloomington, Ind.
85454 Boonton Molding Company Boonton, N.J.
85471 A.B. Boyd Co. San Francisco, Calif.
85474 R.M. Bracamonte & Co. San Francisco, Calif.
85660 Koiled Kords, Inc. Hamden, Conn.
85911 Seamless Rubber Co. Chicago, NI,
86174 Fafnir Bearing Co. Los Angeles, Calif,
86197 Clifton Precision Products Co., Inc.
Clifton Heights, Pa.
86579 Precision Rubber Products Corp. Dayten, Ohie
00015-47
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86684

86928
87034
87216

87473

87664
87930
88140
88220
88638
89231
89473
89665
90030
90179

90970
91146
91260
91345
91418
91506
91637
91662
91737
91827
91886
91929

91961
92180
92367
92607

92702
92966
93332

93369
93410

93632
33929
94137
94142
94144

94148

94154
94197

94222
94330
94375
94682

94696
95023

95236
95238
95263
95265
95275
95348
95354

Monufacturer Address

Radio Corp. of America, Electronic
Comp. & Devices Div.
Seastrom Mfg. Co. Glendale, Calif.
Marco Industries Anaheim, Calif.
Philco Corporation (Lansdale Division)
Lansdale, Pa.

Harrison, N. J.

Western Fibrous Glass Products Co.
San Francisco, Calif.
San Francisco, Calif.
Providence, R. 1.
Lincoln, Il
St. Paul, Minn.
Buffalo, N.Y.
Oakland, Calif,
Schenectady, N.Y.

Van Waters & Rogers Inc.
Tower Mfg. Corp.
Cutler-Hammer, inc.
Gould-National Batteries, Inc.
General Mills, Inc.
Graybar Electric Co.
G. E. Distributing Corp.
United Transformer Co. Chicago, IlI.
United Shoe Machinery Corp. Beverly, Mass.
US Rubber Co., Consumer Ind. & Plastics

Prod. Div. Passaic, N.J.
Bearing Engineering Co. San Francisco, Calif,
ITT Cannon Elect, inc., Salem Div. Salem, Mass.
Connor Spring Mfg. Co. San Francisco, Calif.
Miller Dial & Namep!late Co. Ei Monte, Calif,
Radio Materials Co. Chicago, INN.
Augat Inc. Attleboro, Mass.

Dale Electronics, Inc. Columbus, Nebr.
Elco Corp. Willow Grove, Pa.
Gremar Mfg. Co., Inc. Wakefield, Mass.

K F Development Co. Redwood City, Calif.

Malco Mig. Co., inc. Chicago, Il
Honeywell Inc., Micro Switch Div.

Freeport, 1l1.
Nahm-Bros. Spring Co. Oakland, Calif.

Tru-Connector Corp.
Elgeet Optical Co. Inc.
Tensolite Insulated Wire Co., Inc.
Tarrytown, N.Y,
Wesbury Long Island, N.Y.
Kearney, N.J.

Peabody, Mass.
Rochester, N.Y.

IMC Magnetics Corp.
Hudson Lamp Co.
Sylvania Electric Prod. Inc.

Semiconductor Div. Woburn, Mass.
Robbins & Myers Inc. Palisades Park, N:J.
Stemco Controls, Div. of Essex Wire Corp.

Mansfield, Ohio
Cuiver City, Calif.

Livingston, N.J.

Bayonne, N.)J.

Waters Mfg. Co.
G.V. Controls
General Cable Corp.

Phelps Dodge Yonkers, N.Y.
Raytheon Co., Comp. Div., Ind.
Comp. Operations Quincy, Mass.

Scientific Electronics Products, Inc.
Loveland, Colo.

Wagner Elect. Corp., Tung-Sol Div. Newark, N.J.

Curtiss-Wright Corp. Electronics Div.

East Paterson, N.J.
Chester, Pa.
Bellwood, III.

Brooklyn, N.Y.

South Chester Corp.
Wire Cloth Products, Inc,
Automatic Metal Products Co.
Worcester Pressed Aluminum Corp.
Worcester, Mass.
Magnecraft Electric Co. Chicago, I,
George A. Philbrick Researchers, Inc.
Boston, Mass.
Dania, Fla.
Woodside, N.Y.
Long Istand, N.Y.
Sheridan, Wyo.
Bridgeport, Coan.
Bloomfield, N.J.
Rolling Meadows, HIt,

Allies Products Corp.,
Continental Connector Corp.
Leecraft Mfg. Co., Inc.
National Coil Co.

Vitramon, Inc.

Gordos Corp.

Methode Mfg. Co.

Code
No.

95566
95712
95984
95987
96067
96095
96256
96296
96306

96330
96341
96501
96733

96881
97464
97539
97979
97983

98141
98159
98220

98278
98291
98376
98410
98731

98734

98821
98978

99109
99313
99378
99515
99707

99800
99848
99928
99934
99942

99957

Section VI

Manufacturer Address

Arnold Engineering Co. Marengo, |II.

Dage Electric Co., Inc. Franklin, Ind.
Siemon Mfg. Co. Wayne, Il
Weckesser Co. Chicago, IlI.

Mictowave Assoc., West Inc.
Hi-Q Div. of Aerovex Corp.
Thordarson-Meissner Inc. Mt. Carmel, ih.
Solar Manufacturing Co. Les Angeles, Calif,
Microswitch, Div. of Minn, ~Honeywell
Freeport, 1.
Chicago, IIL.
Burlington, Mass.
Oakiand, Calif,

Sunnyvale, Calif,
Otean, N.Y.

Carlton Screw Co.

Microwave Associates, Inc.

Excel Transformer Co.

San Fernando Elect. Mfg. Co.
San Fernando, Calif.

Thomson Ind. Inc. Long Is., N.Y.

|ndusttial Retaining Ring Co. Irvington, N.J.
Automatic & Precision Mfg. Englewood, N.J.
Reon Resistor Corp. Yonkers, N.Y.

Litton System Inc., Adier-Westrex
Commun. Div. New Rochelle, N.Y.
R-Troncis, Inc. Jamaica, N.Y.
Rubber Teck, Inc. Gardena, Caiif.
Hewlett-Packard Co., Moseley Div.
Pasadena, Calif,
So. Pasadena, Calif.
Mamaroneck, N.Y.
Zero Mfg. Co. Burbank, Catif.
Etc Inc. Cleveland, Ohio
General Mills Inc., Electronics Div.
Minneapolis, Minn.
Paeco Div, of Hewlett-Packard Co.
Palo Alto, Calif,
North Hills Electronics, Inc. Glen Cove, N.Y.
Internationa! Electronic Research Corp.
Burbank, Calif.
New York, N.Y.
Palo Alto, Calif.

Microdot, Inc.
Sealectro Corp.

Columbia Technical Corp.
Varian Associates
Atlee Corp. Winchester, Mass.
Marshalt ind., Capacitor Div. Monrovia, Calif,
Control Switch Division, Controls Co.

of America El Segundo, Calif.
Delevan Electronics Corp. East Aurora, N.Y.
Yilco Corporation Indianapolis, Ind.
Branson Corp. Whippany, N. ).
Renbrandt, inc. Boston, Mass.
Hoffman Electronics Coip.

Semiconductor Div. El Monte, Calif.
Technology Instrument Corp, of Calif.

Newbury Park, Calif.

THE FOLLOWING HP VENDORS HAVE NO NUMBER
ASSIGNED IN THE LATEST SUPPLEMENT TO THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS

HANDBOOK.
0000F  Malco Tool and Die Los Angeles, Calif.
00002  Willow Leather Products Corp. Newatk, N.).
000AB ETA England
00088  Precision Instrument Components Co.
Van Nuys, Calif.

000CS Hewlett-Packard Co., Colorado Springs

Colorade Springs, Colorado
000MM  Rubber Eng. & Development Hayward, Calif.
000NN A “N'' D Mig. Co. San Jose, Calif.
000QQ Cooltron Oakland, Calif,
000WW  California Eastern Lab. Butlington, Calif.
000YY  S.K. Smith Co. Los Angeles, Calif.
From: FSC. Handbook Supplements
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Model 8405A

APPENDIX |

MODEL 8405A
VECTOR VOLTMETER

Manual Serial Prefixed: 946-
HP Part No. 08405-90022

MANUAL CHANGES

Appendix I

To adapt this manual to instruments with Serial Numbers listed in the table below, make the indicated manual

changes.

Information for adapting this manual to instruments with Serial Numbers not listed in the table below may be
included in a yellow MANUAL CHANGES insert supplied with this manual., Information about serial numbers
not covered in any of these ways can be obtained from your nearest Hewlett-Packard office.

Change P1 to Part No. 1251-0148
Change S1 to Part No. 3101-0100

Change S2 to Part No. 3101-0033

Page 6-26:

Change W11 to Part No. 8120-0078

Page 6-27:

Change Item 2 to Part No, 08405-0001
Change Item 13 to Part No. 08405-0002

Page 7-19/17-20
Change S1 pin numbers from 3 to 1, from 6 to 2, from 1to 4, and from 4 to 5.

. . Instrument
Instrument Serijal Prefix Make Manual Changes Serial Prefix Make Manual Changes
946-03210 thru 946-02911 | 1 805- 1,2, 3, 4,5,6,7,8,9, 10, 11
942-02910 thru 942-02861 | 1, 2 7427-3,2741-, 1,2,3,4,5,6,7,8,9, 10, 11, 12
942-02860 thru 942-02811 | 1, 2, 3 725 124 | 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13
942-02810 thru 942-02780 | , , o , 717-
b ? b
838-02779 thru 838-02711 645- 1,2,3,4,5,6,17,8,9, 10, 11, 12, 13, 14
838-02710 thru 838-02211 | 1,2, 3, 4, 5 631- 1,2,3,4,5,6,17,8,9, 10, 11, 12, 13, 14
838-02210 thru 838-02161 | 1, 2,3, 4,5, 6 15
838-02160 thru 838-02111 | 1, 2,3, 4,5, 6, 7 626- 1,2,3,4,5,6,17,8,9, 10,11, 12, 13, 14
838-02110 thru 838-02061 | 1,2, 3,4,5,6,7, 8 15, 16
611- and |1,2,3,4,5,6,17,8,9, 10, 11, 12, 13, 14

824- 1,2,3,4,5,6,7,8,9 below 15,16, 11 ’ e
813- 1,2,3,4,5,6,7,8,9,10 '
CHANGE 1:  Page 6-25: - '

Change DS2 to 1450-0138, LIGHT, INDICATOR, RED
CHANGE 2: Page 6-25:

i-1



Appendix I

CHANGE 3:

CHANGE 4:

CHANGE 5:

CHANGE 6:

CHANGE T:

CHANGE 8:

i-2

Model 8405A

Page 6-2:

Change A3RS5 to HP Part No. 2100-0783, R: VAR WW 200 OHM 5% 1W.
Page 6-3:

Change A3R27 to HP Part No. 0757-0401, R: FXD MET FLM 100 OHM 1% 1/8W
FACTORY SELECTED PART.

Change A4R5 to HP Part No, 2100-0783, R: VAR WW 200 OHM 5% 1W.
Page 6-4;

Change A4R27 to HP Part No, 0757-0401, R: FXD MET FLM 100 OHM 1% 1/8W,
FACTORY SELECTED PART

Page 6-8:
Delete ABCR4, ABCR5, A8SL1, and A8SL2.
Page 6-9:

Change Part No. of Heat Dissipator under A8Q14, A8Q15, ABQ18 and A8Q19 to
1205-0041.

Page 6-10:
Delete ABR38.
Page 7-11/7-12:
Delete ABCR4, AS8CR5, A8L1, A8L2 and A8R38.

Page 6-3:

Change A3R19 to HP Part No. 0698-3153, R: FXD MET FLM, 3. 83K OHM 1% 1/8W.
Change A4R19 to HP Part No, 0698-3153, R: FXD MET FLM, 3.83K OHM 1% 1/8W.

Page '71-5/7-6:
Change A3R19 and A4R19 to 3. 83K OHM,

To reduce Residual Noise level caused by power supply, it is recommended that resistors
A16R8 and A16R20 be changed.

From: 0698-3150 R: FXD MET FLM , 2.37K OHM 1% 1/8W.
To: 0757-0077 R: FXD MET FLM 1.2K OHM 2% 1/4W.

To reduce the amplitude error of the voltmeter above 800 MHz and on the 0 dB range, it
is recommended that resistors A3R21, A3R25, A4R21 and A4R26 be changed.

From: 0757-0316 R: FXD MET FLM 42.2 OHM 1% 1/8W.
To: 0757-0294 R: FXD MET FLM 17.8 OHM 1% 1/8W.

This change applies ONLY to the A8 Phase Meter Assy with HP Part Number 08405-6058.
To eliminate spurious or erratic phase meter indications, it is recommended that induc-
tors ASL1 and A8L2 be removed.

Delete: AS8L1, L2 9140-0120 COIL: FXD 0.10 pH 20%.



Model 8405A Appendix I

CHANGE 9: A8 Phase Meter Assy is different (see Figure 1 below) than shown in Figure 7-11,

Table 6-1, Pages 6-8, 6-9 and 6-10,

Add: A8CR4, 6; 1901-0040; DIODE SILICON 30 MA 30 MV
A8CR5, 7; 1902-3106; DIODE BREAKDOWN 5.76 V
A8R28, R35; 0757-0279; R:FXD 3. 16K ohm 1% 1/8 W

Change: A8 Phase meter assembly part number to 08405-6008.
Change Resistors A8BR26, R33,
To: 2100-1657 R:VAR WW 1K OHM 10% 1 W
From: 0757-0405 R:FXD MET FLM 162 OHM 1% 1/8 W
Change Resistors A8R27, R34,

To: 0698-0084 R:FXD MET FLM 2. 15K OHM 1% 1/8 W
From: 0698-3101 R:FXD MET FLM 2.87K OHM 1% 1/2 W

77
+ VOLTAGE
? LIMIT ADY
c / /'r‘i
R3335Y, +7.4V
10005
% 0ié CRS
sha4 1853-000!
$2150
-20vt
o A
+20V
SWITCH - VOLTAGE
RI5SS SRI4 LIMIT ADy j .
4223 Sa22 Qil, Qi2 Q\ $2150
1854-0003
- aQrz N ~20vf
48 ( 1.tv CRI % N
-4.8v -5.0V) -74v . _$R26
(-ll.lv)\"_r ow < 1900
WA RI6
RI7 1000 : -8.0v XA8— —
1000 WA (=6.4V)
-16.1v
(-177V l
! Q9 Qlo Y R23¢ ] O
75k 3 I S
| -17.7v
B (-16.1V) § ON
Q3
1854-0003
~i6.8V !
SRI8 SRI9 2RI3 -85V
$348 Sie2 $348 ¢
Qi4 QIs
1854-0005 1854-0005 W SR24 +

Figure 1. Partial Schematic of A8 Phase Meter Assy (08405-6008)
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CHANGE 9: (Cont. )

Table 6-2, pages 6-29 thru 6-32,

HP Part Number 0698-3101 change TQ to 0.
HP Part Number 0698-0084 change TQ to 17.
HP Part Number 0757-0279 change TQ to 8.
HP Part Number 0757-0405 change TQ to 3.
HP Part Number 1901-0040 change TQ to 36.

Add the following:

HP Part Number 1902-3106; Diode breakdown 5.'76 volts; 28480; TQ 2.
HP Part Number 2100-1657; R:VAR WW 1000 ohm 10% 1 W; 28480 TQ 2.

CHANGE 10: a.) All Sampler Assy 08405-6011 is different (see Figure 2) than shown in Figure 7-15.

Table 6-1, Pages 6-13 thru 6-15,

Add: AllC9 0150-0050
AllC10 0140-0176
AllC14 0140-0176
All1C15 0150-0050

C:FXD CER 1000 PF 600VDCW
C:
C:
C:
AllC18 0180-0116 C:
R:
R:
R:
R:

XD MICA 100 PF 2%

XD MICA 100 PF 2%

XD CER 1000 PF 600VDCW

XD ELECT 6.8 UF 10% 35VDCW
XD MET FLM 10 OHM 1% 1/8W
XD MET FLM 19. 6K OHM 1% 1/8W
Al11R17 0757-0440 XD MET FLM 7.5K OHM 1% 1/8W
A11R27 0757-0440 XD MET FLM 7.5K OHM 1% 1/8W
A11R29 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
A11R30 0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W
A11R32 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W
A11R33 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W

AllR14 0757-0346
Al1R16 0698-3157

kol

Change:

A11CR17 and A11CR6; 1903-0006; Diode 4 layer silicon

A11Q2; 1854-0087; Transistor; NPN Silicon 2N3417
A11Q3; 1854-0071; Transistor; NPN Silicon

A11Q6; 1854-0071; Transistor; NPN Silicon

Al1R8 & R9; 0757-0417; R: FXD 562 OHM 1% 1/8W

AllR15 & R28 07517~ 0279 R:FXD 3. 16K OHM 1% 1/8W

Delete: A11Q7

Table 6-2, Pages 6-28 thru 6-32,

HP Part Number 0140-0176 change TQ to 8
HP Part Number 0150-0050 change TQ to 3
HP Part Number 0180-0116 change TQ to 7
HP Part Number 0698-0084 change TQ to 15
HP Part Number 0698-3157 change TQ to 16
HP Part Number 0698-3440 change TQ to 15
HP Part Number 0757-0394 change TQ to 10
HP Part Number 0757-0440 change TQ to 6
HP Part Number 0757-0346 change TQ to 4
HP Part Number 0757-0279 change TQ to 10
HP Part Number 0757-0815 change TQ to 0
HP Part Number 1853-0010 change TQ to 1
HP Part Number 1854-0039 change TQ to 0
HP Part Number 1854-0071 change TQ to 49
HP Part Number 1901-0040 change TQ to 34

Add the following:
0757-0417; R:FXD 562 OHM 1% 1/8W; TQ 2
1854-0087; Transistor NPN Silicon 2N3417; TQl
1903-0006; Diode 4 Layer Silicon; TQ 2

b.) In the event of A12R27 failure, it is recommended that the value be changed.
From: 0698-3446 R:FXD 3830HM 1% 1/8W
To: 0686-4315 R:FXD 4309 5% 1/2W
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CHANGE 11:

CHANGE 12:

CHANGE 13:

CHANGE 14:

CHANGE 15:

CHANGE 16:

CHANGE 17:
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To improve reliability of the A13 EQUALIZER Assy (08405-6013) it is recommended
that capacitors A13C3 and A13C4 be changed.

From: 0170-0069 C:FXD Poly 0.1 uf 2% 50 VDCW
To: 0160-0168 C:FXD MY 0.1 puf 10% 200 VDCW

a.) To improve circuit performance of the A15 Pulse Generator Assy (08405-6015) it
is recommended that Resistors A15R1 and A15R2 be changed.

From: 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W
To: 0757-0396 R:FXD MET FLM 51.1 OHM 1% 1/8W

b.) To improve circuit performance of the A1l Sampler Assy (08405-6011), it is
recommended that Resistors A11R16 and A11R29 be changed.

From: 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
To: 0757-0458 R:FXD MET FLM 51. 1K OBM 1% 1/8W

a.) An improved probe Assy 08405-6054 (item ""C" of Figure 3 of this Appendix)
was designed for use with all 8405A Vector Voltmeters, regardless of prefix serial number.

NOTE

Type "A" probes (08405-6001) or type "B" probes (08405-
6046) are no longer available. In the event of a type "A"
or type "B" probe failure, both probe assemblies CHANNEL
A and CHANNEL B will have to be replaced. Replacement
Kit 08405-6056 supplies (2) complete type''C'" probe assem-
blies and Service Note (P-08405-6056) supplies the nec-
essary replacement and adjustment procedures. Replace-
ment Kits or Service Notes are available through the
nearest HP Office.

b.) If the APC Light (DS2) fails, it is recommended that diode A12CR2 be changed (see
Parts List for description).

For increased accuracy of the voltmeter, it is recommended that resistors A5R31 and A18R31
be removed and replaced with inductors A5L2 and A18L2 (see Parts List for description).

a.) To eliminate possible oscillations of A6Q4, the recommended replacement is (HP Part
Number 1854-0371).

b.) To improve range to range tracking of the VOLTMETER, add capacitor A22C1 to A22
Amplitude Range Switch Assy (see Figures 7-12 and 7-13).

a.) To surpress oscillations which may occur on A10 APC Amplifier Assy (08405-6010), it
is recommended that A10R5 be changed.

From: 0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W
To: 0757-0406 R:FXD MET FLM 182 OHM 1% 1/8W

b.) To dampen oscillations on the A6 180° Switch Assy (08405-6006),it is recommended
that a ferrite bead A6L2 be added in the base lead of A6Q4.

Add: A6L2 9170-0016 Ferrite Bead
To improve performance of the A14 VTO Assy (08405-6014), it is recommended that resistors

A14R23 and R4 be added. R4 is to be inserted between pin 9 of XA14 and wiper A of A24
Frequency Range Switch Assy (see Figures 7-16 and 7-17).
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(08405-6021) (08405 - 6001)
PROBE HOUSING PROBE CIRCUIT BOARD

REPLACEABLE TIP /

17 | G—L)M) T

LOOSE/N TIGHTEN

BOOT

"A" Type Probe: The Original Probe
Shipment Dates: May 1966 through December 1966

Serial Numbers: 611-00101 through 645-00660
Identifying Feature: Probe tip screws into probe board

(08405-6049)

PROBE HOUSING (08405 -6001)
REPLACEABLE TIP PROBE CIRCUIT BOARD
\ \ BOOT
( i a W‘ — ——
\ /] }
]
LOOSEN "TIGHTEN
"B'" Type Probe: The Second Generation Probe
Shipment Dates: January 1967 through August 1967
Serial Numbers: 645-00661 through 725-01110
Identifying Feature: Probe tip screws into probe housing
(08405 - 6055)
PROBE INSULATOR PO CARREL . 18405-6054) BOOT
REMOVABLE TIP PROBE CIRCUIT BOARD /
L Gl% g
LOOSER  TIGHTEN §—SET SCREW

""C'" Type Probe: The Final Probe
Shipment Dates: September 1967 to Present
Serial Numbers: 732-01111 and up

Identifying Feature: Probe housing consists of two parts,
barrel and insulator

Figure 3. Three Types of Probes
i-7



HEWLETT (hp; PACKARD

SALES & SERVICE OFFICES

AFRICA, ASIA, AUSTRALIA

ANGOLA
Telectra
Empresa Técnica de
quipamentos
Eléctricos, S.A.R.L
R. Barbosa Rodrigues, 42-1'DT
Caixa Postal, 648
Luanda

Tel: 35515/6

Caple: TELECTRA Luanda
AUSTRALI,

Hewlett Packard Australia

Ltd
31-41 Joseph Street
Blackburn. Victoria 3130
P.0. Box 3i

ox
Doncaster East, Victoria 3109
Tel: 896351
Telex: 31-024
Canle HEWPARD Melbourne

Hewlett-Packard Australia
ty. Ltd

31 Bridge Street

Pymble

New South Wales, 2073

Tel: 4496566

Telex: 21561

Cable: HEWPARD Sydney

Hewlett- Packard Austratia

153 veenmll Road

Telex: 82526
Cable: HEWPARD Adelaide

Hewiett-Packard Australia
Pty.Ltd.

141 Stirling Highway
Nedlands, W.A. 600
Tel: 3865455
Telex: 93859
Cable: HEWPARD Perth

Hewletl Packard Australia

121 %ollongong Street
Fyohwlck A.C.T. 2609

62550
Cable HEWPARD Canberra
Hewlen Packard Australia

Sth !00!

Teachers Union Building
495-499 Boundary Street
Spring Hill. Queensiand 4000
Tel: 2291544

Cable: HEWPARD Brisbane

BANGLADESH
The General Electric Co

of Bangladesh Ltd.
Magnet House 72
Dilkusha Commercial Area
Motijhell, Dacca 2
Tet: 252415, 252419

Telex. 734
Cable: GECDAC Dacca

ETHIOPIA
Abdeila Abdulmalik
P.0. Box 2635
Addis Ababa
Tel: 1193 40

GUAM

Medical Only

Guam Medical Supply. Inc.
Suite C, Airport Plaza

P.0. Box 8947

Tamuning 96911

Tel: 646-4513

Cable: EARMED Guam

HONG KONG

Schmidt & Co. (Hong Kong) Ltd
Wing On Centre, 28th Floor
Connaught Road, C

Hon? Kong

Tel: 5-455644

Telex: 74766 SCHMC HX
INDIA

Blue Star Lid.

Kasturi Buildings

.Iamshedp Tala Rd

om 5y
Tal 0 2 56
Cable BLUEFROST

Blue Star L.
414& Vir Savarkar Marg

Cable: FROSTBLUE
Blue Star Ltd

Band Box House
Prabhadevi
Bombay 400 025
Tei: 45 73 01
Tetex: 011-3751
Catle: BLUESTAR
Blug Star Lid
Bhavdeep

Stadium Road
Ahmedabad 380 014
Tel: 42880

Telex: 234

Cable: BLUEFROST
Blug Star Ld.

7 Hare Street

P.0. Box

Calcutta 700 001
Tel: 23-0131

Telex: 021-7655
Cable: BLUESTAR
Blue Star Ltd.
Bhandari House

7th & 8th Floor

91 Nehru Place
New Delhi 110 024
Tel: 634770 & 635166
Telex: 031-2463
Cable: BLUESTAR

Blue Star Lid.

Blue Star House

11/11A Magarath Road
Bangalore 560 025

Tel: 55668

Telex: 043-430

Cable: BLUESTAR

Blue Star Lid.

Meeaksht Mandiram

xxx/1 678 Mahalma Gandhi Rd.

016
TeI 32069 32161 32282
Telex: 0885-51
Cable BLUESTAR
Blue Star Ltd
1-1-1171
Sargjini Devi Road
Se cundorlbld 500 003
(el 70126, 7012

x: 015-459
Cable BLUEFROST
Blue Star Ltd
2/34 Kodambakkam High Road
Mndrn 600 034

8 056

x: 041-379
Cabl! BLUESTAR
INDONESIA
BERCA Indonesia P.T.
P.0. Box 4964kt
jlnl.(Abdul Muis 62

akarta

Tel: 349255, 349886
Telex: 46748 BERSIL 1A
Cable: BERSAL

BERCA Indonesia P.T.
P.0. Box 174/Sby.

23 Jin. Jimerto
Surabaya

Tel: 42027

Cable: BErcacon

ISRAEL
Electronics Engineering Div

of Motorola Israel Ltd
16, Kremenstski Street
P.0.Box 25016
Tel-Aviv
Tel: 38973
Telex: 33569, 34164
Cable: BASTEL Tel-Aviv
JAPAN
Yokogawa-Hewlett-Packard Ltd
Chuo Bldg.. 4th Fioor
4-20, Nishinakajima 5-chome
Yodogawa-ku, Osaka-shi
Osaka, 532
Tet: 06-304-6021
Telex: 523-3624
Yokogawa-Hewlett-Packard Ltd
29-21. Takaido-Higashi 3-chome
Suginami-ku, Tokyo 168
Tel: 03-331-6111
Telex: 232-2024 YHP-T
Cable: YHPMARKET TOK 3 724

Yokogawa-Hewlett-Packard Ltd
Nakamo Building
24 Kami Sasajima-cho
Nakamura-ku. Nagoya, 450
Tel: 052 571-5171
Yokogawa-Hewlett-Packard Ltd
Tanigawa Buitding
2-24-1 Tsuruya- cho
Kanauawa -ku

hama, 221
Tsl 045 312-1252
Telex: 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Ltd
Mito Mitsui Building
105, 1-chome, San-no-maru
Mito, Ibaragi 310
Tel: 0292-25-7470
Yokogawa-Hewlett-Packard Ltd.
Inoue Buiiding
1348-3. Asahi-cho, 1-chome
Atsugi. Kanagawa 243
Tel: 0462-24-0452
Yokogawa-Hewlett-Packard Ltd
Kumagaya Asahi
Hachijuni Buitding
th Floor
3-4, Tsukuba
. Saitama 360
-6563

KENYA

Advanced Communications Ltd

P.0. Box 30070

Nairobi

Tel: 331955

Telex: 22639

Medica! Onlr

International Aeradio € A. Ltd
Box 19012

Nau‘obl Anpon

Nairobi

Tel 336055/56

Telex: 2220

Cabte: INTAERID Nanobc
Medical Onlr

Internanona Aeraam E.A)Ltd.
P.0. Box

Momblu

KOREA
Samsung Electronics Co.. Ltd
15th Floor, Daeyongak Bidg..

25-5, 1-KA
Cnoonu Moo-Ro, Chung-Ku,

Tal (23)6811 778-3401.21314
Telex: 22575

MALAYSIA

Hewiett-Packard Sales SON BHD
Suite 2.21/2.22

Banqunan Angkasa Raya
Jalan mpang

Tel‘ 233202?491

Protel Enqmeennq
P.0.Box 1917

Lot 259, Satok Road
Kuching, Sarawak

Tel: 53544

Cable: PROTELENG
MOZAMBIQUE
AN. Goncaives. Ltd.

162, 1" Apt. 14 Av. D. Luis
Ca:xa Postal 107

Tel 27091 27114
Telex: 6-203 NEGON Mo
Cable: NEGON

NEW GUINEA
Hewlett-Packard Australia

ty.
Oevelonmen( Bank Building
Ground

Ward S

Port Mornby Paupua
Tel: 258933

NEW ZEALAND
Hewtett-Packard (N.Z.) Ltd.
4-12 Cruickshank Street
Kilbirnie, Wellington 3

P.0. Box 9443

Courtney Place
Wellington

Tel: 877-199

Cable: HEWPACK Wellington
Hewtett-Packard (N.Z.) Ltd
Pakuranga Protessional Centre
267 Pakuranga Highway
Box 51092

Plkur-ngl

Tel: 569-651

Cable: HEWPACK Auckland
Analytical Medical Only
Medical Supplies N.Z. Ltd.
Scientific Division

79 Carlton Gore Road, Newmarket
P.0. Box 1234

Auckland

Tel: 75-289

Cable: DENTAL Auckland
Analytical Medical Only
Medical Supplies N.Z. Ltd
Norrie and Parumoana Streets
Porirua

Tel: 75-098

Telex: 3858

Analytical Medical Only
Medical Supplies N.2Ltd

P 0. Box 309

239 Stanmore Road
Christchurch

Tel: 892-019

Cable: DENTAL Christchurch
Analytical Medical Only
Medical Supplies N.Z. Ltd
303 Great King Street

P.0. Box 233

Ounedin

Tel: 88-817
Cable: DENTAL Dunedin

NIGERIA

The Electronics
lnslrumenlannns Ltd.

N6B/770 Qyo

Oluseun Hnuse

P.M.B. 5402

Ibadan

Tel: 461577

Telex: 31231 TEIL NG
Cable: THETIEL Ibadan

The Electronics Instrumenta-

ions Lt
144 Agege Motor Road. Mushin
P.Q. Box 6645

uﬂos
Cabie: THETEIL Lagos

PAKISTAN

Mushko & Company Ld
Qosman Chamber
Abdullah Naroon Raad

Tel 511027 512927
Telex: 2894

Cable: COOPERATOR Karachi
Mushke & Company, Ltd
38B. Satellite Town
Rawalpindi

Tel: 41924
Cable: FEMUS Rawalpindi

PHILIPPINES

The Online Advanced
Systems Corporation

Rico House

Amorsolo cor. Herrera St

Legasgl Vllla?e‘ Makati

Metro Manila
Tel: 85-35-81, 85-34-91,85-32-21
Telex: 3274 ONLINE

RHODESIA

Fietd Technical Sales

45 Kelvin Road North
P.0. Box 3458

Salisbur) !

Tel: 705231 (5 linas)

Telex: RH 4122

SINGAPORE
Hewlett-Packard Singapore
Pte. ) Ltd

{
1150 Depot Road
Alexandra P.O. Box 58
Singa; ored
Tel: 270-.
Telex HPSG RS 21486
Cable: HEWPACK. Singapore

SOUTH AFRICA
Hewlett- Packavd South Atrica

Private Ba Wendywnod
Sandton, Transvaal. 2144
Hewlett-Packard Centre

Daphne Street, Wendywoad.,
Sandton, 2144

Tel: 802-10408

Telex: 8-4782

Cabte: HEWPACK Johannesburg

Hewlett-Packard South Atrica
(Pty. ). Ltd

P.0. Box

Howard Place. Cape Province, 7450
Pine Park Centre. Forest Drive,
Pinelands. Cape Province, 7405
Tel: 53-7955 th

Telex: 57-0006

NKA
Metropolitan Agencies Ltd.
209/9 Union Place
Colombo 2
Tel: 35947
Telex: 1377METROLTD CE
Cabie: METROLTD

SUDAN

Radison Trade
.0 Box 921

Khartoum

Tel: 44048
Telex: 375

TAIWAN

Hewlett-Packard Far East Ltd
Taiwan Branch

39 Chung Hsiao West Road
Section 1. 7th Floor

Taipel

Tel: 3819160-9.3141010
Cable: HEWPACK TAIPEI
Hewtett-| Packard Far East Ltd
Taiwan Branch

68-2, cnung Cheng 3rd. Road
Kaohs g

tel: (07)24 318-Kaohsiung
Anaiytical Only

San Kwang Inslrumen(s Co.. Ltd
20 Yung Sui Road

Taipei

Tel: 3615446-9 {4 lines)
Telex: 22894 SANKWANG
Cable: SANKWANG Taipei

TANZANIA
Medi r
Intamg(lona Aeradio E€.A.) Ltd

Dar es Salaam
Tel: 21251 Ext. 265
Telex: 41030

THAILAND

UNIMESA Co. Ltd

Elcom Research Building

2538 Sukumvit Ave
chak, Bangkok

Tel 932387, 3930338

Cable: UNIMESA Bangkok

UGANDA

Medical Onlr
Ipmernguona Aeradio(E.A ), Ltd
Kam)

Tel: 54388

Cable: INTAERIO Kampaia
ZAMBIA

R.J. Titbury @ambia) Ltd
P.0. Box 2792

Lusake

Tel 73793

Cable: ARJAYTEE, Lusaka

OTHER AREAS NOT LISTED, CONTACT:

Hewlett-Packard Intercontinental
3200 Hillview Ave

Palo Alto, Calllorma 94304

Tel: 415) 856-1

TWX: 910-373- 1267

Cable- HEWPACK Paio Alto
Telex: 034-8300, 034-8493

CANADA

ALBEATA

Hewlett-Packard (Canada) Ltd
116204 - 168th S

Edmonton T5M STS

Tel: (403) 452-3670

TWX: 610-831-2431
Hewlett-Packard {Canada) Ltd
210.7220 Fisher St. S.E

Twx: 6i0-821-6141

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd
10691 Shellbridge Way
Richmond VEX 2W7

Tel: (604) 270-2277

TWX: 610-925-5059

MANITOBA
Hewlett-Packard (Canaua) Ld
380-550 € entu t

Winni

Tet: 204 )786 6701

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
800 Windmill Road
Dartmouth B3B 111

Tel: (802) 469-7820

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Ltd
1020 Morrison Dr

Ottawa K2H 8K7 '

Tel: (613) 820-6483

TWX: 610-563-1636
Hewlett-Packard (Canada) Ltd
6877 Goreway Drive
Mississauga L4V 1M8

Te): (416) 678-9430

TWX: 610-492-4246
Hewlett-Packard (Canada) Ltd
552 Newbold Street

London NGE 285
Tel: (519) 686-9181

QUEBEC

Hewlett-Packard ({Canada) Ltd.
275 Hymus Bivd

Pointe Clllro HSR 167

Tel: (514) 69;

TWX: 610- 422 3022

TLX: 05-821-521 HPCL

FOR CANADIAN AREAS NOT LISTED:

Contact Hewleti-Packard (Canada)
Ltd. in Mississauga

279

CENTRAL AND SOUTH AMERICA

ARGENTINA
gextlenvPackard Argentina

Av. Leandro N. Alem 822 - 12
1001 Buenos Aires
Tel: 31-6063,4.5.6
Telex: 122443 AR CIGY
Cable: HEWPACKARG
Biotron S.AC.Ly M.
Bolivar 177
1066 Buenos Aire:
Tel: 30-4846. 34- 9358 34-0460,
33-2863
Telex: 011-7595
Cable: Biotron Baries
BOLIVIA
Casa Kavlin S.A.
Calle Potosi' 1130
Box

La Paz

Tel: 41530,53221

Telex CWC BX 5298.ITT 3560082
CaD e KAVLIN

BRA.

Hewmt Packard do Brasil
1e.C. Ltda.

Alameda Rio Negro, 750
Alphaville

06400 Barueri SP

Tel: 429-3222

Cable HEWPACK Sao Paulo

Hewlett-Packard do Brasil
teC Ltda

Rua Padre Chagas, 32
20000-Pérto Alegre-RS
Tei: 0512} 222 22-5621
Cable: HEWPACK Patto Alegre
Hewlett-Packard do Brasil
I.e.C. Lida

fv Epitacio Pessoa. 4664
20800 Rio de Janeiro-RJ

Teiex 021-21905 HPBR-BR
Cable: HEWPACK
Rio de Jangiro

CHILE

Jorge Calcagni y Cia. Ltda
Vicuna MacKenna 3, Ofic. 1204
Casilla 16475

Correo 9. Santiago

Tel: 34152
Telex: JCALCAGNI

COLOMBIA
Instrumentacidn

Henrik A, Langebaek & Kier S.A
Carrera 7 No. 48-75
Apartado Aéreo 6287
Bogots, | D.E

Tel 269 8877

Telex: 4

Cable AARIS Bogotd
Instrumentacion

H.A_ Langebaek & Kier S.A
Carrera 63 No. 49-A-3t
Apartado 54098

Madatlin

Tel: 304475

COSTA RICA

Cientifica Costarricense 5.A
Avenida 2. Calle 5

San Pedro de Montes de Oca
Apartado 10159

San Jose

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
Cable: GALGUR

ECUADOR
Computadoras y Equipos
Electrdnicos del Ecuador
P.0. Box 642 |

Eloy AI'aro No. 1824,3 Piso

Tel 53

Telex 2548 CYEDE ED
Cabie: CYEDE-Quito
Medical Only
Hospitalar S.A

Casilia 3590

Raobles 625

Quito

Tel: 545-250

Cable. HOSPITALAR-Quito
EL SALVADOR

IPESA

Bulevar de tos Heroes 11-48
San Salvador

Tel: 252787
GUATEMALA

IPESA

Avem%a Reforma 3-48,

Guatemala
Tet: 316627 314 86,66471-5.ext 9
Telex: 4192 Teletro Gu

MEXICO
Hewlett. Packard Mexicana.
S.A de

Av Penlénco Sur No. 6501
Tepepan, Xochimilco
Mexico 23,

Tel: 905-676-4600

Telex: 017-74-507

Hewlett-Packard Mexicana.
A

deCV
Ave Consmuc:dn No. 2184
Monter
Tel: 48- 71 2. 48 71-84
Telex: 038-410

NICARAGUA
Roberto Terdn G.
Apartado Postal 689
Edificio Terdn

Managua
Tel: 25114, 23412,23454,22400
Cable: ROTERAN Managua

PANAMA

Electrdnico Balboa, S.A.
Aparatado 4929
Panama 5

Calle Samuel Lewis
Edificio “'Alfa”. No.2
Cuidad de Panama

Tel: 64-2700

Telex: 3483103 Curundu.
Canal Zone

Caple: ELECTRON Panama

PERVU

Compahia Electra Médica S.A

Los Flamencos 145

San Isidro Casilla 1030

Lima 1

Tel- 41-4325

Telex: Pub. Booth 25424 SISIDRO
Cable: ELMED Lima

SURINAME
Surtel Radio Holland N .V
Grote Hotstr 3-5
Box 1
Paramaribo
Tel: 72118, 77880
Cable: Surtel
TRINIDAD & TOBAGO
CARTEL

Caribbean Telecoms Ltd.

P.0. Box 732

69 Frederick S"eel
Port-of-S)

Tel: 62-5% 66

URUGUAY

Pablo Ferrando S.A.C el
Avenida talia 2877

Casilla de Correo 370
Montevideo

Tel: 40-3102

Telex 702 Publlc Booth Para

ando
Cable: RADIUM Monlmdeo

VENEZUELA
Hewlett-Packard de Venezuela

CA

P.0. Box 50933

Caracas 105

Los Ruices Norte

3a Transversal

Edificio Se ve

Caracas

Tel: 239- 4133 (20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED, CONTACT:

Hewlett-Packard
Inter-Americas

3200 Hillview Ave

Palo Alto, California 94304
Tel: (415)856-1501

TWX: 910-373-1260

Cable: HEWPACK Palo Alto
Tetex: 034-8300. 034-8493



EUROPE, NORTH AFRICA AND MIDDLE EAST

UNITED STATES

AUSTRIA

Hewlett- Packam Ges.m b H
Handelska 5:

PO Box7

A-1205 Vienna

Tet: 351621-27

Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BAHRAIN
Medical Only
Wael Pharmacy
P.0. Box 648

Bahrain

Tel: 54886, 56123
Telex' 8550 WAEL GJ
Cable” WAELPHARM
Analytical Only

Al Hamidiya Trading
and Contracting

P.0. Box 20074

anama
Tel- 259978, 259958
Telex 8895 KALDIA GJ

BELGIUM
Hewlett-Packard Benelux
SANV

Avenue du Col-Vert, 1,
{Groenkraaglaan}
B-1170 Brussels

Tel (02) 660 50 50

FINLAND
Hewilett-Packard 0Y
Nahkahousunn 5

P.0. Box
SF- 00211 Hallmkl 21
Tel: (90) 6923031
FRANCE
Hewlett-Packard France
Avenue des Tropiques
Les Ulis
Boite Postale No. &
91401 Orsay-Cedex
Tel: (1)907 /8 25
TWX: 600048F

Hewlett-Packard France
Chemin des Mouilies
P. 162

B

69130 Ecull

Tel: (78) 33 81 25,

TWX: 310817F
Hewilett-Packard France
Péricentre de la Cépiére
31081 Toulouse-Le Mirail
TeI}G1)40 1112

TWX: 510957F
Hewlett-Packard France

Le Ligoures

Bureau de vente de Marseilles
Place Rouée de Villenueve
13100 Aix-en-Provence
Tel' (42) 59 41 02

a.rl Hewlett-Packard Ltd
Cable. PALOBEN Brussels Hewlett-Packard France Analytical Only Tel: (081) TEase4 P.0. Box 2761 P.0. Box 307 Lygan Court
Telex: 23-494 paloben bru 5‘51‘\&5%‘19 12 Bourgnette gﬂgacpamanassmu &Co Hewlett-Packard Italiana S p A Avenida Antonio Augusto ?HI 8(%5‘2 s""""'"'z“"ch Heveward Aise
cyeRus Tel §9)51 42 44 17 Marri Strest ViafaMas 98 p . 4e Auiar 138 Foex 5038 ot ch Dudiey Roa
Athens 10. - aiesowen,
0(5?3:;%5: o5 Xencoouios Sear TV 740972 To 52 9155201 89 Tai 51 307987 300040 To (19)5321 317 Cable: HPAG CHt West Milands 562 850
8 Y152 Hewlett-Packard France Telex: 21 5329 INT JORDAN Telex: 16691 Hewlett-Packard {Schweiz) AG Tel: 021) 550
18, rue du Canal de la Marne Cable INTEKNIKA Cable lNTERCAMBIO Llsbon Chateau Bloc 19 Telex 339105
67300 Schiltigheim Mouasher Cousms Co CH-1219 Le Lignon-Geneva
Tel 552829 Tel. (88)83 08 10 Medical Only P 0 Box 1387 QATAR Tel: 022)96 03 2 Hewlett-Packard Lid
Gaoe Ygproncs Pncens Taxio Iectones ets g Amnan, o i LU A b e o
elex U T o 0% '
CZECHOSLOVAKIA Hewlett-Packard France Athens 135 Telex: SABCO JO 1456 Doha Cable: HEWPACKAG Geneva Thornton Hesth
Vyvoiova 8 Provozni Zakladna B o pepoere Tl 3626 972 Cable: MOUASHERCO I svaa s..ln%‘cm :;5%3
elex: 4439 NASSER eneral Electronic Inc
c5h 25087 oo s Prany o050 Vitlaneuss 0 Ascq HTa CARY WA 0 & Cable: NASSER N Bass At 0 Kays Srel T
el by . -Khaldiya Trading P ox Hi ,“P karle
Tel. 89 93 TWX: 160124F gy 65 e RUMANIA Damucuu lewlett-Packar
Toex 12135 Hewlett-Packard France Hoogata Service ».0. Box 830-Satat :;*"‘g‘}“““’ Reprezentanta To:532 19, Wesley St
institute of Medica! Bronics Bureau de Vente uwal 0. Balcescu 1 elex 11215 ITIKAL
Vyskumny Ustav Lekarskej Bioniky  Centre d" atfaires Paris-Nord %ggl{vBKg 67, Clo Box 241 Tel 42 491041 1726 Bucures; Cable: ELECTROBOR DAMASCUS \T(:l'k(og7 ‘0550016
fedowz & Batiment Ampére Ty dapest LUXEMBURG E'e)'f‘ 80 23”3 88 85 Medicat Personal Calculator only ~ Telex 557355
Br;c?nlnvmxnman g“rf d_’eml)a Comemune de Paris Telex 22 51 14 ge::l;‘n;;’ackam Benelux c g'aace Azm% Hewlett-Packard Ltd
Tet: 4251 93153 Le Bianc Mesnit Cédex Avenue du Col-Vert, 1 In(repnnderea Pentru B.P. 2308 L"VCI:II'QW Way
Telex 93229 Tel: 01} 931 88 50 ICELAND (Groenkraaglaan ) Intretinerea Damascus Hertiordshire, $G4 OSE
DDR Hewlett-Packard France Medica) Only B-1170 Brussels g' RGD:WCE Utitajelor de Calcul Te): 16 367-19 697-14 268 Tel- (0462 3
Entwicklungslabor der TU Dresden Ay, du Pat. Kennedy Elding TramanComDany Inc To Oz 2zd0 Brdul Prof. Qumilrie Pampei 6 Suleiman Hial £t Miawi Telex: 82 59 8
Forschi tut M eriguac Harnam ol vagot russels 0X
DDRyspioethut Meinsberg Tel: (56)97 22 69 PO Box pog 0vedol Telex- 23 434 Te1,28,20.70. 88-24- %8795 Mamoun Bitar Street, 56-58 ussR
Waidheim/Meinsberg Hewlett-Packard France 18- Ro ]lV MOROCCO elex DamascusTel: tt 46 63 Hewlett-Packard
Tel: 37 667 ‘France-Evry” immeuble Lorraine  Tel: 1 53 201 63 03 Dolbeay SAUDI ARABIA Representative Office USSR
Telex: 518741 Boilevard de France Cable: ELDING Reykjavik 81 rue Karatchi Modern Electronic PMokrovsky Boulevard 4/47-kw 12
Export Contact AG 2uerich ?‘035775'?6%"1" IRAN Casablanca Establishment (Head Office) TUNISIA uf’zcs‘:wzgozlzom
Guenther Fargbe el: 077 9 Hewlett-Packard Iran Ltd Tel: 3041 82 P.0. Box 1228, Baghdadiah Street  Tunisie Electronique Telex: 7825 hewpak su
Schlegelstrasse 15 Hewlett-Packard France No. 13. Fourteenth St Telex: 2305122822 Jeddah 31 Avenue de Ja Liberte
erlin 60, Rue de Metz Mir Emad Avenue Cable: MATERIO Tel 27 798 Tunis YUGOSLAVIA
Tel: 42-74-12 57130 Jouy sux Arches PO Box 412419 Gerep Eelbe'xé(z%?u JEDDAH Tel: 280 144 Iskra-Standard Hewlett-Packard
Telex 11(889 Tel. 87)69 45 32 Tehran 3, rue 8'Agadir Made p Corema . nwgltevabisaml
Tel 851082-5 Casabla fodern Electronic 1 ter. Av. de Carthage jubljana
BewenPackard A'S GERMAN FEDERAL REPUBLIC 1/e% 213405 fiewp r Tl 272085 A Tol"ha 621 SoCLISy Covn
Telex ox el
Datave; 52 Hewleft-Packard GmbH IRELAND Tmex %ffEREP cAs Riyadh T 20 a CABAM TN SOCIALIST COUNTRIES
DK-3460 Birkerod Vertriebszentrale Frankturt Hewlett-Packard Ltd e ASA Tel' 6259666232 AT THOWN PLEASE
Tel 02)81 6640 Berner Strasse 117 King Street Lane Soaedir ar Sia Cable: RAOUFCO TURKEY e Femenpatiard Ges m b.H
r .
Telex: 37409 hpas dk Postiach 560 140 ng,:mgh \f;x;mgnam Cnulblancn ou! Modern Electronic Riza Sah &?m?y gande!skal 52

Hewlett-Packard AS
Naverve| 1

DK-8600 Silkeborg
Tel (08) 82 71 66
Telex: 37409 hpas dk
Cable. HEWPACK AS

EGYPT
|

EA
Intesnational Engineering Associates

24 Hussein Hegazi Street
Kasv el Ain

Yel 23 829

Telex: 93830

Cable: INTENGASSO
SAMITRO

Sami Amin Trading Otfice
18 Abdel Aziz Gawish

Abdine-Cairo
Tel: 24932

0-6000 Funk:)url 56

Cable HE PACKSA Franidurt
Tetex: 04 13249 hpftm d
Hewlett-Packard GmbH
Techmisches Buro Boblingen
Herrenberger Strasse 11

D-] 7030 Bdbungon Wijrttemberg

Tel JJ
Cable HE PACK Boblingen
Telex. 07265739 bbn
Hewlett-Packard GmbH
Technisches Buro Dusseldort
Emanuel-Leutze-Str. 1 (Seestern)
0-4000 Dusseldor!
Tel: (0211)5971t
Telex: 08586 533 hpdd d
Hewlett-Packard GmbH
Techmsches Buro Hamburg
Wendenstrasse 23

0 Hambur

Cable’ HEWPACKSA Hamburg
Telex: 21 63 032 hphh d
Hewlett-Packard GmbH
Technisches Biiro Hannover
Am Grossmarkt 6

0-3000 Hannover 91

Tel: {0511) 46 60 0t

Telex: 092 3259
Hewlett-Packard GmbH
Technisches Bura Nurnberg
Neumeyerstrasse S0
D-8500Nurnberg

Tel (0911)56 30 83
Telex: 06

Hewlett- Packard GmbH
Technisches Biro Munchen
Eschenstrasse 5

0-8021 Taufkirchen

Tel (089) 6117-1
Hewlett-Packard GmbH
Technisches Biro Berlin
Kaithstrasse 2-4

0-1000 Berlin 30

Tel: 030) 24 30 8
Telex 018 3405 hpnln d
GREECE

Kostas Karayannis
8 Omirou Street

Athens 133
Tel: 32 30 30332/37 731

ITALY

Hewlett-Packard Itahana S.p.A
Via G Di Vittorio . 9

20063 Cernusco

) 903691

Teiex 311046 HEWPACKIT
Hewlett-Packard ttaliana S.p.A
Via Turazza , 1
35100 Padova
Tel: (49) 664888
Telex: 41612 HEWPACKI
Hewlett-Packard Italiana S.p.A
Via G. Armellini 10

1-00143 Roma

Cabie: HEWPACKIT Roma
Hewlett-Packard Italiana S p.A
Corso Gwvanm Lanza 94
1-10133 T
Tel (011)682245/659308
Medical Calculators Only
Hewlett-Packard Italiana S.p.A
Via Principe Nicola 43 GC
1-95126 Catania
Tel:(095) 37 05 04
Hewlett-Packard Italiana S.p A
Via Nuova San Rocco A
Capodimonte, 62A
1-80131 Napoli

GB-EanIand

Tet: (0734)78 47 74

Telex. 847178

Cable: Hewpie London
Hewtett-Packard Ltd

2C Avonbeg Industrial Estate

Tel: {01) 514322

Tetex: 30439

Medical Only

Cardiac Services Greland) Ltd
Kilmore Road

Artane

Dublin 5, Eire

Tel: (01) 315820
Medicat Only

Cardiac Services Co.
95A Flnagsrv Rd. South
Beltast BT10 0BY

Tel: 27 65 40

Telex: 2173723003

Cable: COGEDIR
NETHERLANDS
Hewlett-Packard Benelux N v
Van Heuven Goedhartiaan 121
P.0 Box 667
NL-Amstelvesn 1134

Tel: 020)47 20 21

NORWAY
Hewlett-Packard Norge A/S
Osterdalen 18

P.0. Box 34

1345 Osteraas

Tel: 02) 1711 80

Telex: 16621 hpnas n
Hewlett-Packard Norge A/S
N&gaavdsqaten 114

5

POLAND
Biuro Intormacii Techniczne)
Hewlett-Packard
Ul Stawki 2, 6P
-950 Warszawa
Tel: 33.25.88/39.67 43
Telex: 81 24 53 hepa pl
UNIPAN
Biurg Obslugi Techmicznej
01-447 Warszawa
ul Newelska 6
Pofand
Zaklady Naprawcze Sprzetu
Medycznego
Placm;(omuny Paryskie) 6

Tet 334 41 337 83
Telex- B

PORYUGAL
Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.c.|
Rua Rodrigo da Fonseca 103
P.0O. Box 2531

P-Lisbon 1

Tel: (19) 68 60 72

Cable: TELECTRA Lisbon
Telex: 12598

Medical only

Mundinter

[ntercambio Mundial de Comércio

Establishment (Branch)
P.0. Box 193
Al-Khobar

Tel: 44678-44813

SPAIN

Hewlett-Packard Espafiofa, S.A
Calle Jerez 3

E-Madrid 16

Tel (1%458 26 00 (10 lines)
Telex: 23515 hpe
Hewlett-Packard Espadola S.A
Colonia Mirasierra

Edificio Juban

% Costa Brava, 13

Madrid 34

Hewiett- chkam Espav\ola SA
Mllanesao 2

Hewlett-Packard Espahola‘ S.A
Av Ramdn y Cajal. 1
Edmcno Sewlla planta 9"

TeI 64 44 54158

Hewlett-Packard Espafiola S A
Edmcm Alma nr

Tel 23 83 06/23 82 06
Hewlett-Packard Espaiiola S A
CRamon Gordillo 1

Entlo )
£-Vaienci
Tet: 96-. 361 13 54/361.13 58

SWEDEN

Hewilett-Packard Sverige AB

Enighetsvagen 3, Fack

§-161 Bromma 20

Tel: 08) 730 05 50

Telex: 10721

Cabie: MEASUREMENTS
Stockhotm

Hewlett- Packam Sverige AB

Frotalis,

§-421 32 Vlnu Fvolundn

Tel: 031)49

Telex: 10721 wa Bromma office

SWITZERLAND

Hewlett-Packard Schweiz) AG
Ziircherstrasse 20

Caddesi No. 7
Kavaklidere, Ankara
Tet: 275800

Telex: 42155
Teknim Com., Ltd
Barbaros Bulvari §5/12
Besikyas, Istanbul
Tel: 613 546

Telex: 23540
Medical only

EMA

Muhendislik Kollektif Sirketi
Mediha Eldem Sokak 416
Yukse) Caddesi

Ankara

Tel: 17 56 22
Cable: EMATRADE /Ankara
Analytical only

Yilmaz Ozyurek
Milli Mudataa Cad 166

Ankara

Tel: 2503 09 - 17 80 26
Telex: 42576 QZEK TR
Cable: OZYUREX ANKARA

UNITED ARAB EMIRATES
Emitac Ltd. (Head Office)
P.0. Box 1641

Shlv‘?h
Tel: 35412173
Telex 8136

Emitac Lm @uncn Otfice }
P O B

Tel 331370/\

UNITED KINGDOM
Hewilett-Pacaard Ltd
King Street Lane
Winnersh, Woknnqnam
Berks. RG11 5,

Tel ((]734)754774
Teiex 8471789
Hewlett-Packard Ltd
Trafalgar House
Navigation Road
Altrincham
Cheshire WA14 1NU
Tel: (081) 928 6422
Telex: 668068

A-1205 Vienna. Austria
Tel (]222) 3516 2110 27

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES

NOT SHOWN PLEASE CONTACT:

Hewlett-Packard S A
Mediterranean and Middle
East Operations

35, Kolokotroni Street

Piatia Kefallariou
GR-Kifissia-Athens, Greece
Tel: 8080337/259:429

FOR OTHER AREAS
NOT LISTED CONTACT
Hewleft-Packard S A

7. rue du Bois-du-Lan

Box
CH-1217 Meyun 2 - Geneva
Switzerlal
Tet (022)82 70 00

Catle: SAMITRO CAIRO Tt;' {040)24 13 93 GB-Northern Iretand 0 Bergen Tel (3)203 6200 {5 lines) Kizilay
ALABAMA 9606 Aera Drive ILLINOIS MINNESOTA NEW YORK OREGON P.0. Box 42816
P.0. Box 4207 P.0. Box 23333 5201 Tollview Dr 2400 N. Prior Ave 6 Automation Lane 17890 SW Lower Boones 10535 Harwin Dr
8290 Whitesburg Dr San Diego 92123 Rolling Mudowu 60008 St. Paul 55113 Computer Park Ferry road Houston 77036
wmz.o‘gugaassgg Tei: (714) 279-3200 Tel: @12) 255-9800 Tel: (612) 636-0700 Albany 12205 Tualatin 97062 Tel: (713) 776-6400
el (205) 881-4591 “Tarzans TWX: 9104 657 2260 Tel: (578) 458-1550 Tel: {503) 620-3350 “Lubbock
8933 E. Roebuck Blvd Tet: (213)705-3344 INDIANA ;‘gﬁ'iﬂ:'ﬂlm TWX 710-444-4961 PENNSYLVANIA Medical Service onléy
Birmingham 35206 650 Perinton Hill Office Park Tel: (806) 799-447.
Tel: 20%) 836-220372 COLORADO 7301 North Shadeland Ave Jackson 111 Zeta Drive
¢l: 205) 836- 5600 OTC Parkway Indianapolis46250 Tel (sm)sez 9363 Fairport 14450 Pittsburgh 15238 205 Billy Mitchell Road
ARIZONA Englewood 80110 Tel (317) 842-1000 MISSOUR! Ta: 01612239050 Tel @12) 7820400 San Antonio 78226
233 E Magnota 5t Tel(303) 1713455 Tie 810-260-1757 T Eolorada Ave 1021 Bth Avenue Tel: $12) 434-8241
0¢|

nix 85034
Tel: (602) 244-1361
2424 East Araqon Ra
Tueson 8.
Tel (602'889 466'

“ARKANSAS
Medical Service Only
Box 5646

Brady Station

Little Rock 72215
Tel: (501) 376-1844

CALIFORNIA

1579 W Shaw Ave.

Fresno 93771

Tet: (209) 224-0582

1430 East Oranuemurpe Ave

Fullerton 9263

Tel: 714)870- 1000

3939 Lankershim Boulevard
North Hollywood 91604

Tel' 213)877-1282

TWX: 910-499-2671

5400 West Rosecrans Blvd

P.0. Box 92105

World Way Postal Center

Los Angeles 30009

Tel (2!33 776-7500f

TWX: 910-325-6608

‘Los Angeles

Tel: {213) 776-7500

3003 Scott Boulevard

Santa Clara 95050

Tel: 408) 988-7000

“Ridgecrest

Tel: ”14)446-6165

646 W. North Market Blvd

Sacramento 95834
Tel: (916)929-7222

CONNECTICUT

12 Lunar Drive

New Haven 06525
Tel- (203) 389-6551
TWX. 710-465-2029
FLORIDA

P.0. Box 24210
2727 N.W. 62nd Street
Ft. Lauderdale 33309
Tel: {305) 973-2600
4428 Emerson Street
Unit

Jacksonville 32207
Tel: (904) 725-6333
P.0. Box 13910
6177 Lake Ellenor Or
Orlando 3

Tel (305)859 2900
P.0. Box 12826
Suite 5, Bldg. 1
Office Park North
Pensacola 32575
Tel: 904) 476-8422

GEORGIA

P.0. Box 105005

450 Interstate North Parkway
Atlanta 30348

Tel (404)955 1500

Medical Service Only
‘Augusta 30903

Tel ?404)736—0592
P.0.Box 2103

1172 N. Davis Drive

Warner Robins 31088
Tel 8‘2) 922-0449

287580 Kln Street
Honolulu 96826
Tel: (808)955 4455

2415 Heinz Road
lowa City 52240
Tel: 319)338-9466

KENTUCKY

Medical Only

3901 Atkinson Dr

Suite 407 A(kmson Square
Louisvitle 4

Tel: (502) 456- 1573

LOUISIANA

P.0. Box 144

3229-39 Wmlams Boulevard
Kenner 70063

Tel: (504) 443-6201

MARYLAND

7121 Standard Drive
Parkway Industrial Center
Hanover 21076

Tel: (301) 796-7700
TWX: 710-862-1943

2 Choke Cherry Road
Rockviile 20850

Tel: (301)948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave
Lexington 02173
Tel: 617)861-8960
TWX: 710-326-6304
MICHIGAN

23855 Research Drive
Farmington Hills 48024
Tel: (313)476-6400
724 West Centre Ave
Kalamazoo 4

Tel: 606)323-8362

N

Kansas Cl( 64137
Tel: (816} 763-8000
TWX: 91 771 2087

1024 Executive Parkway
St. Louis 63141

Tel: 314) 878-0200
NEBRASKA

Medical Onl

7101 Mercy Road

Suite 101

Omaha 68106

Tel: {402) 392-0948

NEVADA

‘Las Vegas

Tel: (702} 736-6610

NEW JERSEY

W. 120 Century Rd

Paramus 07652

Tel: (201) 265-5000

TWX: 710-990-4951

Crystal Brook Professional
Building. Route 35

Eatontown 07724

Tel:(201) 542-1384

NEW MEXICO

P.Q. Box 11634
Station E

11300 Lomas Blvd.. N E
Albuquerque 87123
Tel: (505) 292-1330
TWX: 910-989-1185
156 Wyatt Drive

Las Cruces 88001
Tel: (505) 526-2484
TWX: 910-9983-0550

No.1 Pennsylvama Plaza

55th tloos

34th street & 8th Avenue

New York 10001

Tel: @212) 971-0800

5858 East Molloy Road

Syracuse 13211

Tel: 315) 455-2486

1 Crossways Park West

Woodbury 11

Tel: (§16) 921-0300

NORTH CAROLINA

5605 Roanne Way

Greensboro 27405

Tel: 919) 852-1800

OHIO

Medical Computer Only

Bldg. 300

1313 E. Kemper Rd

Cincinnati 456426

Tel: (513) 671-7400

16500 Sprague Road

Cleveland 44130

Tel: (216) 243-7300

TWX: 810-423-9430

330 Progress Rd

Dayton 45449

Tel: (513)859-8202

1041 Kingsmill Parkway

Columbus 43229

Tel: (614)436-1041

OKLAHOMA

P.0. Box 32008

8301 N. Meridan Avenue
lahoma City 73112

Tel (405) 721-0200

9920 E. 42nd Street

Suite 121

Tulsa 74145

King of Prussia Industrial Park
King of Prussia 19406

Tel: 215) 265-7000

TWX: §10-660-2670

PUERTO RICO

Hewlett-Packard Inter-Americas

Puerto Rico Branch Office

Calle 272,

Edif. 203 Ulg Country Club
na 0f

Caroli
Tet: (809) 762- 7255
Telex: 345 0514

SOUTH CAROLINA
P. 0. Box 6442

69414) N Trenholm Road
Columbia 29260
Tel: (803) 782-6493

TENNESSEE
8914 Kingston Pike
Knoxville 37922
Tel: (615) 523-0522

3027 Vanguard Dr
Director's Plaza
Memphis 38131
Tel: (901) 346-8370

“Nashville
Medical Service onley
Tel: (615) 244-544

TEXAS

4171 North Mesa
Suite CHO

El Pas

Tel (915)533 3555
P.0 Box 1270

201 €. Arapaho Rd
Richardson 75080
Tel: 214) 2316101

UTAH

2160 South 3270 West Street
Salt Lake City 84119

Tel: (801)972-4711

VIRGINA

P.0. Box 12778

Nortolk 23502

Tel: (804) 460-2671

P 0. Box 9669

2914 Hunuar; Springs Road
Richmond 23228

Tel: (804) 285-3431

WASHINGTON
Bellefield Office Pk
1203- 114"1 Ave SE
Belle

Tel (206)454 3971
TWX: 910-443-2446
P.0. Box 4010
Spokane 99202
Tel: (509) 535-0864

‘“WEST VIRGINIA

Medical Analytical Only
harleston

Tel: (304) 345-1640

WISCONSIN

9004 West Lincoln Ave.
West Allis 53227

Tel: (414} 541-0550

FOR U.S. AREAS NOT LISTED:

Contact the regional office
nearest you: Atlanta, Georgia.
North Hollywood, California

Rockville, Maryland . Rotling Meadows.

lilinois. Their complete
addresses are listed above.

*Service Only
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