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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measure-
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureaw’s calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year
from the date of delivery, or, in the case of certain major compo-
nents listed in the operating manual, for the specified period. We
will repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett-
Packard. No other warranty is expressed or implied. We are not
liable for consequential damages.

Service contracts or customer assistance agreements are available
for Hewlett-Packard products that require maintenance and re-
pair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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Figure 1-1, Model 400F/FL AC Voltmeter

Table 1-1.

Specifications

-hp- Model 400F/FL
Voltage Range: 100 11V to 300V full scale, 14
ranges in 1, 3, 10 sequence.
Frequency Range: 20 Hz to 4 MHz.
Calibration: Responds to absolute average value
of applied signal, calibrated in rms volts.

Noise Referred to Input: (1000 ohm termination)

RANGE Filter In Filter Out
300V ito 300V <5uV <30uvV
100 uv <bhuv <1buv

Input Impedance: 10 megohms shunted by 25 pF
on the 100 4V - 300 mV ranges and 10 meg-
ohms shunted by 10 pF onthe1 V - 300 V
ranges.

Amplifier AC Output: 1V rms open cirecuit
for full scale meter indication; output imped-
ance 600 ohms, 20 Hz to 4 MHz.

Meter Response: <0.7 seconds after application
of signal,

-hp- Model 400F/FL

Recovery From Overload: < 2 seconds for 80 dB
overload.

AC Power; 115 or 230 volts + 10%, 50 to 1000
Hz, 5 watts.

External Battery Operation: Terminals are pro-
vided on rear panel; positive and negative
voltages between 35V and 55V are required.
Current drain from each voltage is approxi-
mately 45 maA.

Temperature Range: 0 to +55°C.

Weight:
Net: 6 Ibs. {2,7kg).
Shipping: 9 lbs. (4kg).

Dimensions: 6-1/2'" high, 5-1/8"wide, 11'* deep
(165, 1x 130, 2x279, 4 mm).

01795-3
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SEC
GENERAL

1-1. DESCRIPTION.

1-2, The ~hp- Models 400F and 400FL are versatile
ac voltmeters apd dB meters. Both models can be
used as wideband amplifiers. The Model 400F is
primarily intended for voltage measurements, where-
as the Model 400FL is primarily a dB meter. How-
ever, both meters indicate both volts and dB. The
400F has a linear ac scale with a logarithmic dB
scale underneath, and the 400FL has a linear dB
scale with a logarithmic ac scale underneath. Since
the difference in scales is the only difference between
the two instruments, this manual will use the term
400F/FL in reference to both instruments.

1-3. Figure 1-1 shows both the Model 400F and the
Mosdel 400FL. Table 1-1 is a list of specifications.

1-4. OPTION {400F ONLY).

1-5, Option 01 is a standard -hp- Model 400F AC
Voltmeter which has a dB scale that reads from -15

Section I

TION |
INFORMATION

to +2 instead of from -12 to +2. The dB scale is
placed at the top of the meter face for better
resolution.

1-6. INSTRUMENT AND MANUAL
IDENTIFATION.

1-7. Hewlett-Packard instruments are identified by
atwo-section, eight-digit serial number (000-00000).
If the first three digits of the serial number on your
instrument do not agree with those on the title page
of this manual, change sheets supplied with the man-
ual will define differences between your instrument
and the Model 400F /FL described inthis manual.

1-8. If a letter prefixes the serial number, the
instrument was manufactured outside the United States.
1-9. BACKDATING INFORMATION.

1-10. Appendix C contains backdating information
that adapts this manual to instruments with serials
prefixed 617.

Table 1-1, Specifications (Cont'd)
MOBEL 400F |
Accuracy: + (b Full Scale + % Reading)
300 uV TO 300 V RANGES
Frequency 20 Hz 40 Hz 100 Hz 1 MHz 2 MHz 4 MHz
{2 + 2) 1 + 1) £(1/2 + 1/2) +(1 + 1) £(2 + 2)
100 uV RANGE
Frequency 30 Hz 60 Hz 100 kHz 500 kHz
+(2 + 2) +1 + 1) +1 +0
-7
MODEL 400FL
Accuracy: + % Reading
300 uV TO 300 V RANGES
Frequency 20 Hz 40 Hz 100 Hz 1 MHz 2 MHz 4 MHz
4 +2 +1 =2 +4
100 4V RANGE
Frequency 30 Hz 60 Hz 100 kHz 500 kHz
+4 £2 +1 -8
01795-2 1-1
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SECTION 11
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instructions
necessary for the installation and shipping of the
Model 400F and 400FL voltmeters. Included are
initial inspection procedures. power and grounding
requirements, installation information, and instructions
for repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both
mechanically and electrically before shipment. It
should be physically free of mars or scratches and
in perfect electrical order upon receipt. To confirm
this, the instrument shouldbe inspectedfor physical
damage in transit. Also check for supplied accessories,
andtest the electrical performance of the instrument
using the procedure outlined in Paragraph 5-5. If
there is damage or deficiency, see the warranty on
the inside front cover of this manual.

2-5. POWER REQUIREMENTS.

2-6. The Model 400F/FL can be operated from any
source of 115 or 230 volts at 50 to 1000 cycles or
from two 35 to 55 volt batteries connected to the rear
panel BATTERY terminals. The 115/230 V slide
switch on the rear panel selects the desired line
voltage. Power dissipation is 5 watts maximum.

2-7. GROUNDING REQUIREMENTS.

2-8. To protect operating personnel, the National
Electrical Manufacturers* Association (NEMA) recom~
mends that the instrument panel and cabinet be
grounded. All Hewlett-Packard instruments are
equipped with a three-conductor power cable which,
when plugged into an appropriate receptacle, grounds
the instrument. The offset pin on the power cable
three-prong connector is the ground wire.

2-9. To preserve the protection feature when
operating the instrument from a two-~contact outlet,
use a thrse-prong to two-~prong adapter and connect
the green pigtail on the adapter {0 ground.

2-10. INSTALLATION.

2-11. The Model 400F/FL is fully transistorized;
therefore, no special cooling is required. However,
the instrument should not be opgrated ‘ghere the
ambient temperature exceeds 55 C (131" F) or the
relative humidity exceeds 95%.

2-~12. BENCH MOUNTING.

2-13. The Model 400F/FL is shipped with plastic
feet and tilt stand in place, ready for use as a bench
instrument.

2-14. RACK MOUNTING.

2-15. The Model 400F/FL may be rack mounted by

01795~2

using an adapter frame (-hp- Part No. 5060-0797).
The adapter frame is a rack frame that accepts any
combination of submodular units. It can be rack
mounted only. For additional information, address
inquires to your -hp- Sales and Service Office. (See
Appendix B for office locations. )

2-16. COMBINATION MOUNTING.

2-17. The Model 400F/FL may be mounted in
combination with other submodular units by using a
Combining Case (~hp- Model 1051A or 1052A). The
Combining Case is a full-module unit which accepts
various combinations of submodular units. Being a
full-module unit, it can be bench or rack mounted
and is analogous to any full-module instrument.

2-18. REPACKAGING FOR SHIPMENT.

2-19. The following paragraphs coatain a general
guide for repackaging of the instrument for shipment.
Refer to Paragraph 2-20 if the original container is to
be used; 2-21 if it is not. If you have any questions,
contact your local -hp- Sales and Service Office. (See
Appendix B for office locations. )

NOTE

If the instrument is to be shipped
to Hewlett-Packard for service
or repair, attach a tag to the in-
strument identifying the owner
and indicating the service or re-
pair to be accomplished; include
the model number and full serial
number of the instrument.In any
correspondence, identify the in-
strument by model number, serial
number, and serialnumber pre-
fix.

2-20. If original container is to be used, proceed as
follows:

a. Place instrument in original container if
available. If original container is not available,
one can be purchased from your nearest -hp-
Sales and Service Office.

b. Ensure that container is well sealed with
strong tape or metal bands.
2~21. Yf original container is not to be used, proceed
as follows:

a. Wrap instrument in heavy paper or plastic
before placing in an inner container.

b. Place packing material around all sides of
instrument and protect panel face with card-
board strips.

c. Place instrument and inner container in a
heavy carton or wooden box and seal with
strong tape or metal bands.

d. Mark shipping container with "DELICATE
INSTRUMENT'', ''"FRAGILE' etc.

2-1
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@ 400F Scale: Indicates magnitude of applied sig-

nal in volts and dBm,

Mechanical Zero Adjust: Providesa mechanical
meter zero adjustment.

INPUT Terminals:
sured to 400F/ FL.

RANGE Selector (81): Selects full scale reading
of meter. DBm reading on scale adds algebrai-
cally to dB setting of RANGE selector.

100 KHz LP FILTER Switch (S2): Switches 100
KHz filter either in or out of circuit.

Connects signal to be mea-

Line ON Toggle Switch (S3): Applies primary
power.

LINE Indicator Lamp: Indicates application
of primary power.

115/230 Volt Slide Switch (S4):
230 volts ac for line operation.

Selects 115 or
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Primary Power Connector:' Line voltage is ap~
plied through this connector.

FUSE: Protects instrument against current
overload.

AC OUTPUT: Ac amplifier output. Output im-
pedance is 600 .

BATTERY VOLTAGE Terminals: 400F/FL may
be powered by connecting two 35 to 55 volt bat-
teries to these terminals.

400 F Scale, Option 01: The dBm scale is placed
uppermost for greater resolution.

4007 L Scale: Indicatesmagnitudeof applied sig-
nal in volts and dBm. DBm scale is linear, and
voltage scales are logarithmic. This arrange-
ment allows better resolution for dB reading.
0 dBm = 1mW in 600 .

3-0

Figure 3-1.

Location of Controls and Indicators
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SECTION
INSTRUCTIONS

OPERATING

3-1. INTRODUCTION.

3-2. This section containsinstructionsand information
necessary for the operation of the 400F/FL AC Volt-
meters. Included is identification of controls, indi-
cators and connectors, turn on procedures;and oper-
ating instructions.

3-3. CONTROLS, INDICATORS AND
CONNECTORS.

3-4. Each control, indicator, and connector on the
400F/FL is identified and described in Figure 3-1.

3-5. METER MECHANICAL ZERO ADJUSTMENT
{400F ONLY).

3-6. The mechanical zero adjustment is located in

the center of the instrument front panel. If the meter
pointer does not {ndicate zero after the instrument has
been off at least one minute, mechanically zero the

meter, following the steps outlined below.

a. Turn instrument power off, and allow at least
one minute for meter pointer to stabilize.

b. Rotate zero adjustment screw clockwise until
pointer is left of zero and moving upscale.

c. Continue rotating screw clockwise until
pointer is at zero. Stop when pointer is exactly
on zero. Ifpointer overshoots, repeat step b.

d. When pointer is exactly over zero, rotate
adjustment screw slightly counterclockwise to
relieve tension on pointer suspension. If
pointer moves to the left, repeat whole pro-
cedure, but make counterclockwise rotation
less.

3-7. TURN ON PROCEDURES.

a. Iflinevoltageis used, ensure that the 115-230
vac switch{locatedon the rear panel) is in the
correct position. Turn the line ON toggle
switch to the ON position. The LINE lamp
will glow, indicating that line power is
applied.

b. If batteries are used, connect two 35 to 55
volt batteries as shown in Figure 3-2. The
line ON switch is not in the circuit when bat~
teries are used, therefore an external DPST
switch should be used to provide a means for
disconnecting the batteries when the instru-
ment is not in use.

01795-2
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BATTERY VOLTAGE

35~55 _L

35-55

e | sl
“tlah_ 'tl3|+
(35-55v)  (35-55V)

B-046{~RQ

Figure 3-2. External Battery Connection

3-8. AC VOLTAGE MEASUREMENTS.
NOTE

Since the 400F/FL is average re-
sponding and rms calibrated, any

distortion will affect the accuracy of
the measurement. Table 3-1 shows
the errors caused by distortions.

Table 3-1. Effect of Distortion on Average Respond-

ing Meter
% ERROR
(* Fundamental)
HARMONIC |% DISTORTION
POSITIVE|NEGATIVE
Any even 0.1 0. 000
0.5 0.001
1.0 0.005
2.0 0.020
Third 0.1 0.033 0.033
0.5 0.168 0.167
1.0 0.338 0.328
2.0 0. 687 0. 667
Fifth 0.1 0.020 0.020
0.5 6.101 0.099
1.0 0. 205 0.195
2.0 0.420 |__0.380
*Depends on phase relationship between harmonic
and fundamental.

3-1
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a.

Perform the steps listed under Paragraphs
3-5 and 3-7.

Set the meter RANGE switchtothe approxi-~
mate range of the voltage to be measured.

DO NOT APPLY MORE THAN 600
VOLTS TO WPUT. DO NOT OVER-
LOAD THE .1 MV THROUGH .3
VOLT RANGES WITH MORE THAN
300 VOLTS AT FREQUENCIES BE-
LOW 300 kHz OR WITH MORE THAN
64 VOLTS AT FREQUENCIES ABOVE
300 kHz. IF ANY OF THESE OVER-
LOADS ARE EXCEEDED, THE IN-
STRUMENT MAY BE DAMAGED.

X the signal to be measured is a frequency
less than 100 kHz, the 100 kHz L. P, FILTER
may be switched in to filter out allfrequency
components above 100 kHz.

Connect the signal to be measured to the
INPUT terminals. The RMS voltage amp-
litude of the input will be indicated on the
meter.

3-9. DB MEASUREMENTS.

3-2

a.

Perform the steps listed under Paragraphs
3-5 and 3-7.

The dB measurement is equal to the algebraic
sum of the meter indication and the RANGE

setting. For example: if the RANGE setting
is +20 dB, and the meter reading is -3 dB,

theactual dB measurement is +17 dB.

The dB scale of the 400F/FL is calibrated
indBm. 0 dBm is equivalent to 1 milliwatt
dissipated by a 600 ohm load. Therefore,
all measurements in dBm must be made
across a total impedance of 600 ohms.
Measurements across all other impedances
will be in dB, but not in dBm.

A reading in dB may be converted to dBm
by using the Impedance Correction Graph
{Figure 3-3). For example: to convert a
40 c¢B reading across 100 ohms to dBm, lo-
catethe 100 ohm load impedance onthe bottom
of the graph. Follow the impedance line to
the heavy black line, and read the meter
correction at that point. The correctionfor
100 ohms is +7. 5 dBm, and the corrected
reading is +47.5 dBm,

Model 400F/FL

3-10. WIDE BAND AC AMPLIFIER.

e,

Table 3-2,

EXTREME CARE SHOULD BE
TAKEN TO AVOID COMMON
GROUND PATHS BETWEEN THE
INPUT AND OUTPUT SIGNALS.
BECAUSE OF THE HIGH GAINOF
THE INSTRUMENT ON THE MORE
SENSITIVE RANGES (80 DBON. 1
MV RANGE, ETC.), COMMON
GROUND PATHS CAN CAUSE
OSCILLATIONS AT HIGHER
FREQUENCIES.

Perform the steps listed in Paragraphs 3-5
and 3-17.

Set the meter RANGE switch to the approxi-
mate range of the input signal.

When signals of frequencies lessthan 100 kHz
are being amplified, the 100kHz, L.P.FIL-

TER may be switched in to reduce high fre-

quency noise and lessen the possibility of

oscillations.

Connect the input signal to the INPUT
terminals.

Table 3-2 shows the gain factor for each
range of the 400F/FL into an open circuit.

AC Amplifier Gain Factors

RANGE

GAIN RANGE GAIN

300 V
100 V
30V
10V

O = W
<<«

-50 dB
-40 dB
-30 dB
-20 dB
-10dB

0 dB
+10 dB

100 mV
30mV
10mV

3mV
1 mV

.3mV

.ImV

+20 dB
+30 dB
+40 dB
+50 dB
+60 dB
+70 dB
+30 dB

3-11.

3-12.

400F WITH OPTION O1.

Operating procedures forthe 400F with Option

01 are the same as the operating procedures for the

standard
models i
has a dB

of from -12 to +2.

400F. The only difference between the two
s the scale layout. The 400F with Option 01
scale which reads from -15to +2, instead
The dB scale is placed at the top

of the meter face for better resolution.
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Section III

METER CORRECTION - DBM
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Figure 3-3. Impedance Correction Graph
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SECTION
OPERATION

THEORY OF

4-1. GENERAL.

4-2. The 400F/FLis a solid state, average responding,
rms calibrated ac voltmeter. It may also be usedas
a wide band ac amplifier, with switchable gain and
switchable bandwidth. Refer to Figure 4-1 for a
functional circuit diagram of the instrument.

4-3. BLOCK DIAGRAM DESCRIPTION.

4-4. The voltage to be measured is applied to the

input attenuator. where it is either attenuated by 60
db, or coupleddirectlytothe preamplifier. The pre-
amplifier provides 10 db of gain for the input signal
and applies it to the post attenuator. The signal

goes from the post attenuator to the 100 KHz LOW
PASS filter, which may be switched in to limit the

bandwidth to signals from 20 Hz to 100 KHz. The
meter amplifier then amplifies the signal, couples it
to the meter bridge, and supplies a signal to the AC
OUTP UT terminal. The meter bridge rectifies the

ac signal and applies it to meter M1. which indicates
the rms value of the input voltage. The meter bridge
also provides the ac feedback to the meter amplifier.

4.5. SCHEMATIC THEORY.

4-6. Refer to Figure 6-1forthefollowing discussion.

4-.7. INPUT ATTENUATOR.

4-8. The input attenuator consists of an rc voltage
divider and two reed relays. On the .1 mv through
.3 v ranges, reed relay AlKl1 is energized by -26 v
from wafer (A) of the RANGE switch, S1, routing the
input signal directlyto the preamplifier. On all other
ranges, the -26 v is applied to relay A1K2. When
A1K2 isclosed, the input signal is attenuated 60 db by
the rc divider and coupled to the preamplifier.

4-9. PREAMPIIFIER.

4-10. The preamplifier is a three stage ac amplifier
that amplifiesthe signalfrom the input attenuator by
10 db. It also functions as an impedance matcher to
match the high impedance of the input attenuator to
the much lower impedance of the post attenuator.

4-11. Capacitor A2C5 blocks dc transients and
couples the ac signal to the preamplifier. The input
signal is limited to 5.4 volts peak-to-peak by diodes
A2CR2 and A2CR4, which are biased at +2.7 v and-2.7
v respectively. by zener diodes A2CR1 and A2CRS5.
A field effect transistor. A2Ql, is used as the input
stage of the preamplifier because of its low noise
characteristics and high {nput impedance. The
signal is taken from the drain of A2Q1 and is further
amplified by A2Q2 and A2Q3.

01795-1
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4-12. Feedback from the emitter of A2Q2 bootstraps
thevalueof A2R9, the drain load of A2Q1. Feedback
fromthe source of A2Q1 bootstraps the input impedance
of the preamplifier and keeps it at a high level over
all ranges of inputs. Gain stability and linearity of
the preamplifier are maintained by feedback fromthe
collector of A2Q2 and the emitter of A2Q3. A2R6
provides a bias adjustment forthefieldeffect transis-
tor, A2Ql.

4-13. POST ATTEN UATOR.

4-14. The post attenuator is a precision resistive
voltage divider that operates as a function of the
RANGE switch. Onthetwolowest voltage ranges, the
signal from the preamplifier is applied through two
resistors (S1R1 and S1R15) to the 100 KHz LP FILTER
and receives no attenuation. Six precision resistive
divider circuitsprovide signal attenuation in progres-
sive steps of 10 db for the twelve higher ranges.

4-15. 100 KHz LOW PASS FILTER.

4-16. The 100 KHz LP FILTER isa 0.01 uf capaci-
tor (S2C1) which may be switched into or out of the
circuit by switch S2. When the filter is in thecircuit,
the bandwidth of the instrument is from 20 Hz to 100
KHz. If the filter is switched out of the circuit, the
bandwidth is increased to 4 MHz. Refer to Figure

4-2 for a graph of the filter attenuation character-~

istics.

IOi(HZ IOOFHZ IMHZ

2 3 49 56789/ 2 3 4567891

L L—~3ap)
s s

~

“O0F/FL-B-0690

Figure 4-2. Filter Attenuation Characteristics
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4-17. METER AMPLIFIER.

4-18. The meter amplifier is a four stage, direct
coupled voltage and power amplifier. The first stage
is a differential amplifier, A2Q10 and A2Q12, which
amplifies the difference between the input signal and
the feedback signal on the base of A2Q12, the feed-
back summing junction. “The three other stages of
amplification are provided by A2Q11, A2Q13., and
A2Q15.

4-19. AC feedback from the meter bridge to the
feedback summing junction is adjustable at 4 MHz
(A2C36) and 400 Hz (A2R62) on the 30 mv range. On
the .1 mv range, A2R64, A2RT76, and A2R68 are
switched into the circuit to increase the gain of the
amplifier by 10 db and to allow a 400 Hz gain adjust-
ment to be made.

4-20. DC feedback from the collector of A2Q15 tothe
feedback summing junction is adjustable at 20 Hz
(A2R59) on the 30 mv range. A2R58 is switched into
the circuit on the . 1 mv range to provide a feedback
adjustment at 30 Hz. These adjustments provide
overall amplifier gain stability for the entire voltage
and frequency range of the instrument.

Model 400F/FL

independent current source which will supply a signal
to the OUTPUT terminal that is identical to the signal
applied to the meter bridge. That is, for a1 v rms
signal for full scale meter deflection. A2Q14 will
provideal v rms signal at the AC OUTPUT terminal.

4-22. METER BRIDGE.

4-23. Refer to Figure4-3 for a simplified diagram of
the metering circuit.

4-24. The meter bridge is a full wave rectifier that
converts the ac signal from the meter amplifier into
dc. It supplies currenttodrivethe meterand provides
an ac feedback signal to the meter amplifier.

4-25. Transistor A2Q16 provides a large output
impedance for the meter amplifier, and is the current
drive source for the meter bridge circuit.  The
collector output of A2Q16 is applied to the meter
bridge, and is rectified by diodes A2CR22 and A2CR23.
The ac components of the bridge signal are coupled
into the feedback loop by capacitors A2C38 and A2C39.
A2Q17 bootstraps the resistance of A2R69 to a high
value, so that current is driven through the bridge.

4-21. A2Q14 isolates the AC OUTPUT circuit from keeping the meter circuit response linear to large
the meter amplifier and the meter bridge. It is an variations in signal amplitude.
INPUT METER
AMPLIFIER
A20Q16
& A2R6I 3 a2R7) %7
.I
A2C40 AZR?O;:
Al
L
AZR723
AZRE0 AZR69 & D )
T A2017
-25v
(400FL ONLY
AZCR22 T2 U A2CR23
M
S A
CRl CURRENT DURING POS HALF CYCLE————————=
(400F ONLY) CURRENT DURING NEG HALF CYCLE seeessesesim
A2C38 A2C39
AC FEEDBACK
400F /FL-B-0638
Figure 4-3. Simplified Diagram of Metering Circuit
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4-26. The meter. M1, is a current driven device
that utilizes a taut-band movement. It responds to
the average value of the rectified meter amplifier
output. which is proportional to the rms value of the
sinusoidal signalbeing measured. The meter indicates
the rms value of the input voltage and the power level
in dbm for resistive loads of 600 ohms. Measure-
ments across loads other than 600 ohms will be
indicated indb. but not dbom. The meter is protected
from circuit overloads by diode CR1 (400F) and
capacitor C1 (400FL).

4-27. POWER SUPPLY.

4-28, The power supply provides both a positive
and negative 26 v regulated output. It may be operated
by external batteries(+35 v to 55 v and -35 v to 55 v)
or line power (115 v or 230 v, 50 Hz to 1000 Hz).

01795-1
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4-29. The line input is converted to dc by a diode
rectifier network consisting of A2CR6 through A2CRS9,
The positive output of the rectifier is appliedto series
regulator A2Q4, which regulates the +26 v supply.
Control transistor A2Q6 has a constant emitter
reference voltage supplied by zener diode A2CR12.
Capacitor A2C16 couples any change in the +26 v
output to the baseof A2Q6, which will supply a signal
proportional to the change in output voltage to A2Q5.
A2Q5 will then amplify the signal and couple it to
the base of the regulator A2Q4, causing it to regulate
the output by either increasing or decreasing con-
duction.

4-30. The -26 v supply is regulated in the same
manner. the only difference being that the control
transistor A2Q7 is referenced to the +26 v output,
instead of the zener diode.
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Table 5-1. Test Equipment
INSTRUMENT REQUIRED USE RECOMMENDED
TYPE CHARACTERISTICS MODEL

AC Voltmeter
Calibrator

Accuracy: 0.2% at 400 Hz
Range: 30 mvto1lv

Performance Checks
and Calibration

-hp- Model 738BR Volt-
meter Calibrator

Test Oscillator

Output; 30 mvtolv

Frequency Range: 20 Hz to 4 MHz
Distortion: <1

Flatness: 10.25%

Performance Checks
and Calibration

-hp- Model 652A Test
Oscillator

or

Combination -hp- Model
739AR Frequency Re-
sponse Test Set and
-hp- Model 200SR Os-
cillator

AC/DC Volt- Volts Accuracy: 2% Troubleshooting ~-hp- Model 427A Volt-
meter/Ohm- | Ohms Accuracy: 5% meter
meter

Resistor Fxd, 100 K  +1% Performance Checks | -hp- Part No. 0757-046%

Crystal Socket
(with ter-
minals
shorted)

Size: 1/2 inch

Performance Checks
and Calibration
(Shorting Test
Points)

-hp- Part No. 1200-0028

VOLTMETER CALIBRATOR
hp 7388R

o O

Q

hp 400F/FL
" ?T o © 0O® o AC VOLTMETER
CE /'_/-:‘\"\\
A o
TEST OSCILLATOR ®
hpSSZA
—
T e
@ o[ o
® QO O0=0® ©
400F/FL-0 0642 l
Figure 5-1. Accuracy and Frequency Response Check Setup
5-0 01795-1
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains maintenance and service
information for the Model 400F/FL AC Voltmeter.
Included are Performance Checks, Alignment and
Calibration Procedures, and Troubleshooting Proce-
dures.

5-3. TEST EQUIPMENT REQUIRED.

5-4. The equipment required to properly maintainthe
400F/FL is listed in Table 5-1. The table lists the
type of equipment to be used, the specification require-
ments, and the recommended commercially available
test equipment.

NOTE (400F only)

Before beginning the Performance
Tests, mechanically zerothe meter
according tothe proceduresin Para-
graph 3-17.

5-5. PERFORMANCE CHECKS.

5-6. The following Performance Checks compare the
400F/FLwithits accuracy specifications (Table 1-1).
These checks may be used for incoming inspection,
periodic maintenance, and for specification checks
after a repair. A highly accurate and stable voltage
reference that is variable from 20 Hz to 4 MHz is re-
quired. The -hp- 738BR Voltmeter Calibrator pro-
duces a 400 Hz signal that is within less than 0. 2% of
the indicated output. The -hp- 652A Test Oscillator
can be referenced to the output of the 738BR and can
be adjusted to within 0. 25% of the set reference volt-
age from 20 Hz to 4 MHz.

5-7. If the -hp- 652A Test Oscillator is notavailable,
the 739AR Frequency Response Test Set and 200SR
Oscillator combination may be used. This combina-
tion can be adjusted to within 0.5% of a set voltage
reference from 20 Hz to 4 MHz. (The -hp- 739AR,

-hp- 200SR, and -hp- 738BR are available in a rack
mounted configuration designated -hp- K02-738BR

VTVM Calibration System. )

5-8. The following procedures specify the use of the
-hp- 652A and the -hp- 738BR. If the K02-738BR
calibration system is used, follow the same general
procedures.

5-9. Figure 5-1 shows the test setup for using the
-hp- 652A and -hp- 738BR combination. Figure 5-2
shows the test setup for using the K02-738BR VTVM
Calibration System.

NOTE

The 0.1 mv range of the 400F/FL
may be checked for accuracy by

01795-1

verification of the additional 10 db
of gainthatis provided by the meter
amplifier on that range. In order
to verify the gain, the top cover of
the instrument must be removed to
gain access to TPl through TP4.

5-10. TOP COVER REMOVAL.

5-11. To remove or replace the top cover, follow the
procedures outlined in Paragraph 5-21.

5-12. ACCURACY AND FREQUENCY RESPONSE
CHECKS.

5-13. The accuracyand frequency response checkscom-
pare the 400F/FL with its accuracy specifications
over the entire frequency range.

a. Connect the voltmeter calibrator and the Test
Oscillator to the 400F/FL as shown in Fig-
ure5-1. An external switch (S1) may be used
to facilitate switching from one test instru-
ment to the other.

b. Set 400F/FL RANGE switchto 30 mv, and set
100 KHz FILTER switch to OUT. Set switch
Sl to Position A.

c. Adjust voltmeter calibrator for a 30 mv rms
output at 400 Hz.

d. Observe the 400F/FL meter indication. If
the meter indication is not within the tolerances
listed in Table 5-2 (400F) or Table 5-3 (400FL),
perform the Meter Calibration (Paragraph
5-28).

e. Set 400F/FL RANGE switch to 100 mv. The
meter should indicate 30 mv.

f. Short TP1 to TP4, and short TP2 to TP3.
(A shorting device, such as a crystal socket
with its terminals shorted together, shouldbe
used to avoid piclip of noise.) The meter
indication should bethe same as the indication
in step d of this paragraph (+3 mv). This
verifies the additional 10 db of gain that is
provided by the meter amplifier on the 0.1 *
mv range.

g. Set 400F/FL RANGE switch to 1 volt, and
disconnect shorts between test points.

h. Adjustvoltmeter calibrator for a1 volt output
at 400 Hz. Observe the 400F/FL meter in-
dication. If the meter indication is notwithin
the tolerances listed in Table 5-2 (400F) or
Table 5-3 (400FL), perform the Meter Cali-
bration (Paragraph 5-28).

i. Set switch Sl to Position B, and set 400F/FL
RANGE switch to 30 mv.
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5-2

at 400 Hz, using as a reference the 400F/FL
meter indication obtained in step d of this
paragraph. Set a reference on meter of test
oscillator and use amplitude control to main-
tain the set reference whenever frequency of
oscillator is varied.

Repeat step d of this paragraph for each fre-
quency listed in Table 5-2 (400F) or Table
5-3 (400FL).

. Perform steps eandfof this paragraph, main-

tainingthe output amplitude of the test oscil-
lator at 30 mv.

Repeat step d of this paragraph for each fre-
quency listed in Table 5-2 (400F) or Table 5-3
(400FL).

Set 400F/FL RANGE switch to1 volt, and dis-
connect shorts between test points.

Table 5-2. Full Scale Calibration Tolerances (400F)
30 MV RANGE (0. iﬁj”;’;ggg& . 1 VOLT RANGE
- METER METER METER
FREQ. INDICATION ) INDICATION FREQ. INDICATION
MIN. MAX MIN. MAX. MIN. MAX.
20 28. 8 31.2 20 96 104 20 0.96 1.04
40 29. 4 30. 6 40 98 102 40 0.98 1.02
400 29.17 30. 3 400 99 101 400 0. 99 1.01
1000 29,7 30.3 1000 99 101 1000 0.99 1.01
10 K 29.7 30.3 10 K 99 101 10 K 0.99 1.01
100 K 29. 7 30.3 100 K 99 101 100 K 0.99 1.01
1M 29.7 30.3 1M 99 101 1M 0. 99 1.01
2 M 29. 4 30.6 M 98 102 2 M 0.98 1.02
4M 28. 8 31.2 4M 9% 104 4 M 0.96 1.04
Table 5-3. Full Scale Calibration Tolerances (400FL)
30 MV RANGE - iogygaf:e”gick) 1 VOLT RANGE
METER METER METER
ERECY INDICATION FRED) INDICATION FREQ. INDICATION
MIN. MAX. MIN. MAX. MIN. MAX.
20 28.5 31.5 20 95 105 20 0. 95 1.05
40 29. 4 30. 6 40 98 102 40 0. 98 1.02
400 29.7 30. 3 400 99 101 400 0. 99 1.01
1000 29. 7 30. 3 1000 99 101 1000 0.99 1.01
10 K 29,7 30. 3 10 K 99 101 10 K 0.99 1.01
100 K 29.7 30.3 100 K 99 101 100 K 0. 99 1.01
1 M 29.7 30. 3 1M 99 101 1M 0.99 1.01
2M 29. 4 30. 6 2 M 98 102 2 M 0.98 1.02
4M 28.5 31.5 4M 95 105 4M 0.95 1.05
Adjust test oscillator set for a 30 mv output p. Adjust test oscillator for a 1 volt output at

400 Hz using as a reference the 400F/FL
meter indication obtained in step h of this
paragraph.

Repeat step d of this paragraph for each fre-
quency listed in Table 5-2 or Table 5-3.

5-14. RANGE TRACKING CHECK.

5-15. After verifying the 400F/FL full scale calibra-

tion wi

th the accuracy and frequency response tests,

check the range tracking of the instrument with the

following procedures.

Figure

a.
b.

Use the test setup shown in
5-1 for the range tracking check.

Set switch Sl to Position A.

Set 400F/FL RANGE switch to 30 mv.

Adjust test oscillator for a 400F/FL meter
indication of 30 mv at 400 Hz.
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FREQUENCY RESPONSE

VOLTMETER CALIBRATOR

4UDK/FL-8-Qbe

VTVM CALIBRATION SYSTEM

hp k02-7388BR

OSCILLATOR
hp 200SR

o)

® O eep

TEST SET
hp 7394aR
eO O

JON=E
)

hp 400F/FL
AC VOLTMETER

hp 738BR

P

¢ O ©

Figure 5-2. Alternate Accuracy and Frequency Response Check Setup

Set 400F/FL RANGE switch to 100 mv.
1) 400F should indicate 30 mv +2%.

2) 400FL should indicate 30 mv +1%.
Set 400F/FL RANGE switch to 0. 3 volts.
1) 400F should indicate 30 mv +5%.

2) 400FL cannot be checked with a 1/10
scale input.

Adjust test oscillator for a 400F/FL meter
indication of 30 mv at 1 MHz.

Set 400F /FL RANGE switch to 100 mv.
1) 400F should indicate 30 mv +2%.

2) 400FL should indicate 30 mv +1%.
Set 400F /FL RANGE switch to 0. 3 volts.
1) 400F should indicate 30 mv +5%.

2) 400F/FL cannot be checked with a 1/10
scale input.

5-16. INPUT IMPEDANCE CHECK.

5-17. INPUT RESISTANCE CHECK.

a.

d.

01795-1

Connect the 50  output of the test oscillator
to 400F/FL.

Set 400F/FL RANGE switch to 1 volt.

Set test oscillator output for full scale deflec-
tion of 400F/FL.

Connect a 100 K §2 resistor between test os-
cillator and 400F/FLas shown inFigure 5-3.

e.

400F /FL meter indication should not drop
more than one small scale division from full
scale. This verifies an input resistance of
10 M Q.

5-18. INPUT CAPACITY CHECK.

a.

Connect testoscillator anda 100 K Q resistor
t0400F/FL as shown in Figure 5-3. Connect
the resistor lead directly tothe GR connector.

Set 400F/FL RANGE switch to 1 volt.

Set testoscillator output for full scale deflec-
tion of 400F/FL meter at 400 Hz.

Increase frequency of test oscillator until
400F /FL indication drops to0. 707 volts. This
should occur at a frequency of 150 KHz or
greater, verifyinganinput capacity of 10 pf or
less on the 1 volt range.

Set 400F /FL. RANGE switch to 300 mv. -

Set frequency response test set output for full
scaledeflection of 400F/FL meter at 400 Hz.

Increase frequency of test oscillator until
400F/FL indication drops to 212 mv. This
should occur at a frequency of 60 KHz or
greater, verifyinganinputcapacity of 25 pf or
less on the 300 mv range.

5-19. ALIGNMENT AND CALIBRATION

PROCEDURES.

5-20. The Alignment and Calibration Procedures should
be performed only if it has been determined by the
Performance Checks that the 400F/FL is not within
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TEST OSCILLATOR
hp 6524

(0)s

©
® O O0=0¢% ©
\

hp 400F/FL
AC VOLTME TER

G005 /FL-B~0E43

AD

Figure 5-3. Input Impedance Check Setup

specifications. The following procedures specify the
use of an -hp- 7T38BR Voltmeter Calibrator and an -hp-
652A Test Oscillator. However, an -hp- K02-738BR
VTVM Calibration System may be substituted by fol-
lowing the same general procedures. If the instru-
ment cannot be properly adjusted, refer to Para-

graph 5-39, Troubleshooting Procedures. Refer to
Figure 5-4 for the location of internal adjustments.

5-21. COVER REMOVAL AND REPLACEMENT.

5-22. Removal of the top cover exposes circuit areas
for routine checks and adjustments. Removal of the
bottom and side covers exposes circuit areas for opera-
tions such as soldering and component replacement.

5-23. TOP OR BOTTOM COVERS.

a. Remove screw at rear of cover. Slide cover
about 1 inch to rear, and lift it off.

b. To replace cover, reverse the removal pro-
cedure.

5-24. SIDE COVER.

5-25. Remove the four screws from side cover,
and lift it off.

5-26. METER MECHANICAL ZERO ADJUSTMENT.

5-27. Referto Paragraph3-5 for the meter mechanical
zero adjustment procedures.

5-28. METER CALIBRATION.

5-29. The following procedures are used to adjust the
gain of the meter amplifier on two voltage ranges at
five different frequencies. Proper gain adjustments
willassure accurate meter indicationsover the entire
voltage and frequency range of the instrument. Use
the test setup shown in Figure 5-1 for the meter cali-
bration.

AlC2 AIRT AZR6
{IOOKHz IV CAL) (400HZ IV CAL) (A2QI BIAS ADY)

A2R62

A2RS8 A
(30H2 0.ImV CAL) (400Hz 30MV CAL) (400Hz 0.IMV CAL)

//

A
=
/L I

400F/FL-B-0640

AZRS9 TP4
(20Hz 30MV CAL)

A2C36
(4MHz 30MV CAL)

Figure 5-4. Location of Internal Adjustments

5-4
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5-30. METER CALIBRATION, 30 MV RANGE.

a. Set switch S1 to Position A.

b. Set 400F/FL RANGE switchto 30 myv, and set
100 KHz L. P. FILTER switchto OUT.

c. Set voltmeter calibrator for 30 mv output at
400 Hz.

d. Adjust A2R62 for a 400F/FLmeter indication
of 30 mv.

e. Set switch S1 to Position B.

f. Adjust test oscillator for a 400F /FL meter
indication of 30 mv at 400 Hz. Set a reference
on meter of test oscillator and use amplitude
control to maintain reference whenever fre-
quency of oscillator is changed.

g- Set test oscillator to 20 Hz, maintaining am-
plitude at 30 mv.

h. Adjust A2R59 for a 400F/FL meter
indication of 30mv.

i. Set test oscillator to 4 MHz, maintaining am-
plitude at 30 my.

j. Adjust A2C36 for a 400F/FL meter indication
of 30 mv.

5-31. METER CALIBRATION, 0.1 MV RANGE.

NOTE

The 0. 1 mv range meter calibration
is performed on a higher range.
This is done by shorting test points
whichprovide the amplifier with the
additional 10 dbof gain that normally
is switched in only on the 0.1 my
range.

a. Set switch S1 to Position B.

b. Set 400F/FL RANGE switch to 30 mv, and set
100 KHz L. P. FILTER switch to OUT.

c. Adjust test oscillator for a 400F/FL meter
indication of 30 mv at 400 Hz.

d. Set 400F/FL RANGE switch to 100 mv.

e. Short TPl toTP4 andshort TP2 to TP3. (This
increases the gain of the meter amplifier by
10 db, as if the instrument were onthe 0. 1°
my range.)

f. Adjust A2R68 for a 400F/FL meter indication
of 30 mv. (Although the 400F/FL RANGE
switch is in the 100 mv position, the instru-
ment effectlvely is still on the 30 mv range.)

g- Set test oscillator to 30 Hz, maintaining am-
plitude at 30 mv,

h. Adjust A2R58 for a 400F/FL meter indication
of 30 mv.

5-32. ATTENUATOR ALIGNMENT.

5-33. The following procedures are used to properly
align the input attenuator of the 400F/FL at both high

01795-1
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and Jow frequencies. Use the test setup shown in Fig-
ure 5-1 for the attenuator alignment.
Set switch S1 to Position A.

Set 400F/FL RANGE switch to 1 volt, and set
100 KHz L. P. FILTER switch to OUT.

c. Adjust voltmeter calibrator for a 1 volt output
at 400 Hz.

d. Adjust A1R7 for a 400F/FL meter indication
of 1 volt.

e. Set switch S1 to position B.

f. Set test oscillator for a 400F/FL meter indi-
cation of 1 volt at 400 Hz.

g. Set testoscillatorto100 KHz, maintaining the
amplitude at 1 voit.

h. Adjust A1C2 for a 400F/FL meter indication
of 1 volt. If more than a 1% adjustment is
needed, repeat the 400 Hz adjustment.

5-34. A2Q! BIAS ADJUSTMENT.

5-35. A2R6 provides abias adjustment for field effect
transistor A2Q1.

a. Monitor voltage at junction between A2R5 and
A2R3 with a dc voltmeter.

b. Adjust A2R6 fora -6v indicationat the junction.

5-36. REPILACEMENT OF A2C37*.

5-37. The value of A2C37 is individually selected to
compensate for varying circuit parameters within the
instrument. Certain Model 400F/FL instruments
may not have a capacitor in this location.

5-38. If an instrument cannot be properly calibrated
onthe 30 mv range at 4 MHz, A2C37 shouldbe changed.
Increase the value of A2C37 if the instrument meter
indication is high and cannot be adjusted low enough.
Decrease the value of A2C37 if the instrument meter
indication is low and cannot be adjusted high enough.

5-39. TROUBLESHOOTING PROCEDURE.

5-40. If the 400F /FLis operating improperly, it either
needs to be calibrated or has a circuit that is mal-
functioning. Troubleshoot the instrument only after
it has been determined that the malfunction cannot be
corrected by performing the Alignment and Calibra-
tion Procedures in Paragraph 5-19.

5-41, When a malfunctionoccurs, remove power from
the 400F /FL and visually inspect for loose or broken
wires and connectors. Also check for overheated or
loose components and similar conditions that could be
a source of trouble.

5-42. The checks outlinedinthis section were not de-
signed to measure all circuit parameters, but to
localize the malfunction. Therefore, it is probable
that additional checks and measurements will be re-
quired to completely isolate the faulty component.

5-5



Section V
Paragraphs 5-43 to 5-51 and Tables 5-4 to 5-8

400F/FL

Table 5-4. Troubleshooting Guide

MALFUNCTION INDICATION

PROBABLE TROUBLE

Instrument will not operate on line voltage, and
LINE ON lamp will not light.

Fuse F1 open.

Instrument will not uprange above 0.3 volt, but
works on 0. 3 volt range and below.

Relay A2K1 stuck closed. or A2K2 stuck open.

Instrument will not downrange below 1 volt, but
works on 1 volt range and above.

Relay A2K1 stuck open, or A2K2 stuck closed.

Voltage at A2R8 cannot be properly adjusted.

Impedance Converter Circuit (A2Ql, A2Q2 and
A2Q3).

No voltage at A2L1.

Jumper wire #1 broken.

Power supply output unregulated.

A2Q6, A2Q7 or Zener diode A2CR12.

No ac output.

A2R33 shorted.

Instrument operates improperly with inputs above
100 MMz, but works with inputs of lower fre-
quencies.

Filter switch S2.

Instrurnent will not operate properly on 0.1 mv
range.

Range switch S1, wafer D.

Meter deflection on all ranges with no input.

A2Q15, A2Q16. A2Q117.
A2C38. A2C39, A2C40.

Meter remains at zero withany input on any range.

Diode A2CR1 shorted (400F only), or capacitor
A2C1 shorted (400FL only).

5-43. Refer to Table 5-4 for a list of possible mal-
functions and their probable causes.

NOTE

All the voltage measurements in this
section should be made with the
400F/FL input shorted and the RANGE
switch set to 1 volt.

5-44. POWER SUPPLY.

5-45. Measurethe power supply outputsat jumper wires
#1 and #2 for +26 v and -26 v respectively. If both
outputs are incorrect, first check the components in
the +26 v section of the power supply, because the
control transistor in the -26 v supply is referenced
to the +26 v output. Consequently, if the +26 v be-
comes unregulated, the -26 v will also be unregulated.
Refer to Table 5-5 for a list of check point voltages
in the power supply.

Table 5-5. Power Supply Voltages

CHECK POINT VOLTAGE
Emitter Q4 +26.0v il v
Collector Q4 +41.5v 15 v
Collector Q6 +27.5v xlv
Emitter Q8 -26.0v 1l v
Emitter Q9 -43.5v 15 v

5-46. AMPLIFIERS.

5-47. Both the preamplifier and the meter amplifier
are internally dc coupled. If thedc voltages anywhere
in the amplifiers are incorrect, the amplifiers wiil

not operate properly. Measure the dc voltages in the
amplifiers at the check points listed in Tables 5-6

and 5-17.

5-6

Table 5-6. Preamplifier Voltages

CBECK POINT VOLTAGE
Source Q1 - 2.3v40.5v
Drain Q1 -17.0v 2.0 v
Collector Q2 - 7.5v10.5v
Collector Q3 -21.4v+1.0v

Table 5-7. Meter Amplifier Voltages
CHECK POINT VOLTAGE

Emitter Q10 -0.64v:0.1v
Collector Q10 +9.20vl.0v
Collector Q11 +0.97v+0.2 v
Collector Q12 +22.00 v+l.0v
Collector Q13 +11.00 v +0.5 v
Collector Q15 + 2,.30v+0.5v

5-48. METER BRIDGE.

5-49. Measure the dc voltages on the transistors in

the meter bridge and compare the readings with those
given in Table 5-8. Also measure the voltages at the
meter terminals. The meter should be floating at

approximately -9 volts 1 volt with respect to circuit
ground.

Table 5-8. Meter Bridge Voltages

CHECK POINT VOLTAGE
Collector Q16 -9vzily
Base Q17 -17Tvlv

5-50. ETCHED CIRCUIT BOARD REPAIR.

5-51. TheModel 400F/FLuses plated-through, double-
sided, etched circuit boards. To prevent damage to
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the circ

uit board and components, observe the fol-

lowing rules when soldering:

a.

01795-1

Use alow-heat (25 to50watts) soldering iron
with a small tip (1/16' to 3/32" diameter).

Toremove a component, clip a heat sink (long
nose pliers, commercial heat sink tweezers
etc.) on the component lead as close to the
component as possible. Place the soldering
iron directly on the component lead, and pull
up on the lead. If a component is obviously
damaged or faulty, clip the leads closeto the
component and then remove the leads from the

board.
§CAUIION}

EXCESSIVE OR PROLONGEDHEAT
CAN LIFT THE CIRCUIT FOIL

Section V
Paragraph 5-51 (Cont'd)

FROM THE BOARD OR CAUSE
DAMAGE TO COMPONENTS.

Cleanthe component lead holesby heating the
solder in the hole, quickly removing the
soldering iron, and inserting a pointed, non-
metallic object such as a toothpick.

To mount a new component, shape the leads
and insert them inthe holes. Clip a heat sink
on the component, heat with the soldering

iron, and add solder as necessary to obtain a
good electrical connection.

Clip excess leads off after soldering andclean
excess flux from the connection and adjoining
area, using type TF Freon (-hp- Part No.
8500-0232).

5-7
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Model 400F/FL Section V1
Paragraphs 6-1 to 6-2

SECTION VI
SCHEMATICS
6-1. INTRODUCTION. the component location on the Al and A2 printed cir-
cuit boards, and the location of the internal adjust-
6-2. This section contains the schematic and com- ments. Figure 6-3 is the schematic diagram of the
ponent location diagrams for the Model 400F/FL. 400F/FL. Main signal paths and feedback paths are
Figure 6-1 shows aflattened view of the RANGE switch identified. (Refer to the notes on the schematic dia-
and partof the internal wiringdata. Figure 6-2 shows gram.)
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Madel 400F/FL Section V1
Figures 6-2 to 6-3

e = =iy r—- == s —— — - - - NOTES:.
= - - A2 |t00400-66504) 1. PARTIAL REFERENCE DESIGNATIONS ARE
- I , . SHOWN: PRESIX 6. =
| IAI |(004o-66505) _l | | N\ 100 KHZ L., FLTER ,-~0UT WITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR B0TH DEEQEES NEEUBAER EHARH. 13.24 - DENOTES POWER LiNE GROUND.
OMPLETE DESIGNATION.
b®  mv RANGE VOLTS 08 1. :
| 1 i | 008 : / PRE AMPLIFIER \ ———POST AT TENUATOR SI —\ e oo A oE i et Pl D IR ] DENOTES FRONT PANEL MARKING Yt @ DENGTES S1GNAL COMMOMN.
| I <7 1 I ® & ] o6l T =) 50 . o —ab OTHERWISE NOTED: 8. T _”7 1 DENOCES REAR PANEL MARKING.
. SIRIS
) 20pH 703 143 0.1mV | (F)(R) 15 Sl 45, [0 S (a) RESISTANCE IN OHMS 9. WM uNOrES SCREWDRIVER ADJUST.
' L g im *— = WV O+—0 VWA NN\ 0 (b) CAPACITA
> )7 1 1= Pl e NCE IN MICROFARADS 10. 315, DENOTES WIRE COLOR USING STANDARD COLOR CODE.
| I Slle3k $287K a7 ;;53@365.( $SIR? 0.3mv 2 e () INDUCTANCE IN MILLIHENRYS (e.g. 918 = WHITE. BROWN, GRAY)
3 " : L — o -
| ! . S BIAS % SR4 ] siR2 ] 4IO§§& o _/ \ A — % == DENOTES ASSEMBLY. 11. # OPTIMUM VALUE SELECTED AT FACTORY.
| : v | - es, ADJ 2487 RS ca } 246 i AN 1.0mv 36 SICRI sicre] 2 3 100; K40 Seil3 4. — — — — — — — DENOTES SHIELD. 12 @ DENOTES WIRE CONNECTION.
! T o E 1070 - 100 SIR3  3SIR8 | =80
| 06002 +247V $ — > <Ac-D> e 6V S I 277248 e 3.0mV ! 300 +30 —» 14 5. DENOTES MAIN SIGNAL PATH.
I | T gy 3o AuF SR crRs SIR4_ 3SIR9 = SN = == = == - - - —
: : - gy
I Y ST T INPUT AT TENUATOR N\ | CR2 $ 22m Stacked Foil -7.5V 230 277048 3410426 10mVv 55 / METER AMPLIFIER
Cl Rt Q1 - P-chan Y WA o \
040! SIR5 _ SSIRIO e
] oC 10 1 2N4360 Q2 Q3 | -6.8v b3 { 3
VWA cs -2.3V 277048 2410426 30mV 6 —————
TtV 1 | 934 ) RI7 | s AAA~ °0 1 +26V SR35 SR36 SR37 ) L t ac
[ & Jjn\L‘C = ~ & > ¢ o } v ‘ : SIRE  SSIRII Ts'ssx = £ 5elik MR 17 3853 rRao  GFF : LOUTUT |
| L 2 whfal
i | | 0.3V 7 21798 331920 100mV_ 7 ! ar . [N ) J3,
b . I : | ;:gllrgzas - 100KHZ s |R4o'7x CRI6 i€ P lr 4
SIA Pne mV 8 LePe q'® c27
= | _.% ROz S 39| 937 VR a2, g | SR 1 o ¥ i Aot ) | G 243 :
| L % § | 0.1mV ~& & cRe 3357 3 | srn oL 3189.72 1.0v 9 ON] s2 ] | | |
I Am -26V 1 L. C6 3 4.7 r——J —0 ———Oe—0—4 $R42 c28 @ 4 )
l sR2 A | +—26 0.3mV | R2, 6 & 12 are non-standard T 75pF ] W 7 e | $100 I30PF s duas 3 i *,-:ICOSO 10\ \\ O :
| Siom  7c2 | values in place to improve v c7 ! 3.0v 10 T35pF S2a3
0e7-3PF -6V bias-set resolution. 60 E———0) o 9 24
I chl I ‘—03 1.0mV Sk ) F -
3 52 <RI4 _ch _¢o ~ 328: Qlt % QI3 6
& >
| | +—2o 3.0mv Sow {80.6 T 200PF 30V 12 )
| oT— | 5 | = 84002 B 2R 5% 3650 [ [ o 77 i +9.2V ¢ l
£l L] >
| ! $R4 S — 20 10mv I &9 3hex ! 100V 13 : '
$9.76K $6e2. | . {9 Iz | o R4B
| FE: | | +—5o 30mv L S L 300V 14 » 100
= ca | 7 La © gRas. R47 R49 RS0
| caL T 1000PF | | 0 100mV Yo _26v . - i <> J9=6K 144 7K 3,65k
| | s R7 CS5 : I - 300mV ' | +1 ¢c32 s 1
g L L% AR
| I < |s00 T I500PF K2 5260 ' 1/ POWER SUPPLY \ ! Qlo Q2 DC T 100 1
2 \ 93 4 9
> 20 1.0V R20 Q4 ' J Lcas $R54 Sast
| v | i L68l  aisv JUMPER | b T 4. $100 -1
+——o 3.0V o o—i I I ﬁ 30Hz CAL
20H2 CAL CR21
| ce | n sha  2hER, obs ol i AT $RS3 V°"MV) L)
| 040! 0 +—o 1ov : iy s Ein s | T 13K ) %5 "ym "
< S R58 R59
| o +—%o ———y <:> Sio | 2 *fj 100 i00 {
a0¥ A SR23 SR24 SRes tLce sree L L 924, 5
| | £ ! $ 3.65K 36419K Sile3K T 4e7 S16e2K T 4e7 ey ot * .
- - - o g *«—0 4100v j | 0.1mV
[ S PR I | K\—y | 0.3mV o2 P4 / METER BRIDGE \
4 I a6
300V 1 RT3
— 1.0mV o3 | 243K T (l; !
s3 o c36 £l |
~O—— TI 3.0mV o |.7—|W|‘PF %7
]
4MHz CAL NS—= ™
LI S : o . | 3omv o® ! (30MV) 3 /l/ -
2 L el ] * s
Wi 24 e : \_/<€' . T 100 T 0402 100mV o’ : \OoF | : ; 3 e ct
o X <>
* | CRE CR? ] 4 i ™ | {a0oF . .
8 Il OFL
e os| ! \28/ o3 ! I cAL130MV) | 2 1o | o
1 | I % | 9 [ T =l - |
1 . ' S c 1.0V o = R64 3ol i
! | CR9 CR® 160 w22, | R62 R6E3 34.8 3> —
| 4 y2 ™ 3.0v 0'° , LLgRe %ot L ;
L2 ! NN $hes SRE6 167 1MV A
2e5MH : L CRis oL 20 3D ﬁ 90
SRI8 RE8
: $100 : 5BV B2 o5 100
| QB \—/< <4
| SR28 13 .
" + 7, Ly CRIO ;) c23 $ 3.65K 100v © | ‘-rps '
+>- ‘—’( . iy +l c24 $R30 *lc2s 14 l
) % | | i N AN 4.7 T 147K ,]\ 4.7 300V o
BATTERY J \ | M/ 15 3 @ . (o - -
VOLTAGE § /1 <W - 3ok 2528k -26v ia
£ PR N T JUMPER
5 < o o o—e
COPYRIGHT 1966 BY HEWLETT-PACKARD COMPANY ( Gt I
400F/FL-J-0847 | 3
- o Figure 6-3.
Gkl Sl i == Mode! 400F/FL Schematic Diagram

01795-1
6-3/6-4


Owner
Highlight


¢ Verso Filler Page ¢



http://en.wikipedia.org/wiki/Verso

Model 400F/FL

Section VII
Figure 7-1
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Section VII
Paragraphs 7-1 to 7-7

SECTION VIl
REPLACEABLE PARTS

7-1. INTRODUCTION.

T-2. This section contains information for ordering
replacement parts. Table 7-1 lists parts in alpha-
meric order of their reference designators and indi-
cates the description, <hp- part number of each
part, together withanyapplicable notes, and provides
the following:

a. Description of the part. (See list of abbrevia-

tions below.)

Typical manufacturer of the part in a five-
digit code. (See Appendix Aforlist of manu-
facturers.)

Manufacturer's part number.
Total quantity used in the instrument (TQ

column). Total quantity of a part is given
the first time the part number appears.

T-3. Miscellaneous parts are listed at the end of
Table 7-1.

7-4. ORDERING INFORMATION.
T7-5. To obtain replacement parts, address order or
inquiry to your local Hewlett~-Packard Field Office.

{See Appendix Bfor list of office locations.) Identify
parts by their Hewlett-Packard part numbers.

7-6. NONLISTED PARTS.
T7-7. To obtain a part that is not listed, include:
a. Instrument model number.
b. Instrument serial number.
c. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS

A = assembly F = fuse P = plug \' = vacuum tube, neoa
g - moior FL = filter Q = transistor bulll))l, photocell, etc.
= capacitor J = jack _ ; = cable
CR = diode K = relay R B resxs@r X = socket
DL = delay line L - inductor St e XF = fuseholder
DS = device signaling (lamp) M = meter ] = switch XDS = lampholder
E = misc electronic part MP = mechanical part T = transformer z = network
ABBREVIATIONS
a = amperes elect = electrolytic mtg8 = mounting rot = rotary
encap = encapsulated my = mylar rms = root-mean-square
Bp = bandpass rmo = rack mount only
bwe = backward wave f = farads NC = normally closed b e owibiow
oscillator fxd = fixed Ne = neon Se - selenium
c = carbon NO = normally open sect = section(s)
cer = ceramic Ge = germanium NPO =negative positive Si = silicon
cmo = cabinet mount only zero {zero temp- sil = silver
coef = coefficient grd = ground (ed) ature coefficier?t) sl = slide
com = common h = henries nsr = not separately
comp = composition Hg = mercury replaceable td = time delay
cenn = connection 'l'iO2 = titanium dioxide
crt = cathode-ray tube impg = impregnated obd = order by de-
incd = incandescent scription tog = toggle
dep = deposited ins = insulation (ed) tol = tolerance
p = peak trim = trimmer
EJIA = Tubes or transistors K = kilo = 1600 pc = printed circuit twt = traveling wave tube
meeting Electronic board _ iabl
Industries' Associa- lin = linear taper pi = picofarads = ;a/r - :,vai:lia e
tion standards will log = logarithmic taper o 12 -
normally result in ¥ farads w B wgtts
. - s -3 P = peak to peak ww = wirewound
instrument operating m = milli = 10 pt - - ith
within specifications;, M = megohms LAy = peak lxtnverse w/o = without
tubes and transistors ma = milliamper? _ V.C:l ag: . = optimum value
selected for best m = micro = 10~ pols :pofl on (s) selected at factory,
performance will be minat - miniature poly :po ystyrene average value
supplied if ordered mfgl = metal film on glass pot = potentiometer shown (part may
by % stock numbers. mir = manufacturer rect = rectifier be omitted)
01795-1 T-1



Section VI Model 400F'/F'L
Table 7-1

Taele 7-1. Replaceable Parts

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
Al 00400-66505 1 Assembly: board etched circuit includes 28480 | 00400-66505
C1 through C6
K1 through K2
R1 through R7
AlC1 0150-0012 1 C: fxd cer 0.01 p££+20% 1000 vdcw 56289 | 29C214A3
AlC2 0132-0003 1 C: var trimmer 0.7 to 3.0 pf 72982 | 535-016-4R
AlC3 0150-0093 2 C: fxd 0.01 uf +80% -20% 100 vdcw 91418 | TA obd
AlC¢4¢ 0140-0179 1 C: fxd mica 1000 pf +2% 04062 | RDM19F102G3C
A1CS 0140-0156 1 C: fxd mica 1500 pf+2% 04062 | RDMI19F152G3C
Al1C6 0150-0093 C: fxd 0.01 uf +80% -20% 100 vdcw 91418 | TA obd
AlK1 0490-0195 1 Relay: rced high voltage 28480 | 0490-0195
AlK2 0490-0196 1 Relay: reed low voltage 28480 | 0490-0196
AlIR1 0757-0346 2 R: fxd prec mct flm 10 ohms 21% 1/8 w 91637 | MFF1/8 T-O obd
AlR2 0698-4128 1 R: fxd prec met flm 10 meg +9. 25% 03888 | PME 70-T-2
Al1R3 0684-2211 2 R: fxd comp 220 ohms +10% 1/4 w 01121 | CB-2211
AlIR4 0698-44175 1 R: fxd prec met flm 9.76 K 21% 1/8 w 91637 | MFF1/8 T-O ohd
AIRS 0683-0625 1 R: fxd comp 6.2 ohms +5% 1/4 w 01121 | CB-62G5
AIR6 0684-2211 R: fxd comp 220 ohms10% 1/4 w 01121 | CB-2211
A1R?7 2100-1799 1 R: var ww 500 ohms 10% 1w 02660 | 2600 Series
A2 00400-66504 1 Assembly: board etched circuit includes 28480 | 00400-66504
C1 through C12 CR19 through CR23
C15 through C34 L1, L2
C36 through C41 Q1 through Q17
CR1 through CR12 R1 through R18
CRI6 R20 through R75
A2C1 0180-0100 10 C: fxd Ta 4.7 uf £10% 35 vdcw 56289 | 1500475X9035B2
A2C2 0150-0122 3 C: fxd 0. 002 pif +20% 500 vdcw 72982 | 801-000-Y55-202M
A2C3 0180-0119 1 C: fxd Al clect 1 :f +75% -10% 25 vdcw 56289 | 30D105G025BA2-
DSM
A2C4 0180-0137 2 C: fxd Ta clect 100 yf +20% 10 vdcw 56289 | 150D107X0010R2
A2C5 0150-0084 1 C: fxd cer 0.1 p.f +80% -20% 50 vdcw 56289 | 33C41 obd
A2C6 0160-2024 1 C: fxd 75 pf %5% 500 vdew 28480 | 0160-2024
A2C7 0180-0106 C: fxd Ta elect 60 pf +20% 6 vdew 56289 | 150D606X0006B2
A2C8 0180-0100 C: fxd Ta 4.7 pf £10% 35 vdcw 56289 | 1500475X9035B2
A2C9 0140-0198 1 C: fxd mica 200 pf +5% 300 vdcw 04062 | RDM15F20143C
A2C10 0180-0100 C: fxd Ta 4.7 puf +10% 35 vdcw 56289 | 1500475X9035B2
A2C11 0150-0122 C: fxd 0.002 ;f +20% 500 vdcw 72982 | 801-000-Y55-202M
A2C12 0180-0100 C: fxd Ta 4.7 uf +10% 35 vdew 56289 | 1500475X9035B32
A2C13. A2C14 Not Assigned
A2C15 0180-0061 3 C: {xd Al elect 100 juf +75% -10% 15 vdcw 56289 | 30D107G015DC2-
DSM
A2C16 0180-0100 C: fxd Ta 4.7 pf £10% 35 vdcw 56289 | 1500475X9035B2
A2C17 0180-1819 2 C: fxd Al elect 100 pf +75% -10% 50 vdcw 56289 | 30D107G050DH2-
DSM
A2C18 0150-0024 2 C: fxd cer 0.02 uf +80% -20% 600 vdcw 72982 | 841-000-25U-2032
A2C19 0180-0100 C: fxdTa 4.7 j1f 210% 35 vdcw 56289 | 1500475X9035B2
A2C20 0180-0061 C: fxd Al elect 100 pf +75% -10% 15 vdew 56289 | 30D107G015DC2-
DSM
A2C21 0180-1819 C: fxd Al elcct 100 pf +75% -10% 50 vdew 56289 | 30D107GO050DH2-
DsM
A2C22 0150-0024 C: fxd cer 0.02 uf +80% -20% 600 vdcw 72982 841-000-25U-2032
A2C23 0180-0061 C: fxd Al clect 100 4:f +75% -10% 15 vdcw 56289 | 30D107G015DC2-
DsSM
A2C24, A2C25 0180-0100 C: fxd Ta 4.7 uf £10% 35 vdew 56289 | 1500475X9035 B2
A2C26 0180-0058 1 C: fxd Al elect 50 pf +75% -10% 25 vdecw 56289 | 30D506G025CC2-
DSM
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Table 7-1. Replaceable Parts (Cont'd)

Section VII
Table 7-1

REFERENCE -hp- .
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A2C27 0150-0122 C: £xd0.002 j.f +20% 500 vdcw 72982 | 801-000-Y55-202M
A2C28 0140-0195 1 C: fxd 130 pf mica +5% 300 vdcw 04062 | RDM15F131J3C
A2C29 0140-0190 1 C: fxdmica 39 pf £5% 04062 | RDM15E390.J3C
A2C30 0180-0224 1 C: fxd Al elect 10 ;:f 15 vdcw 56289 | 30D106G015BA4
A2C31 0140-0208 1 C: fxd micu 680 pf +5% 300 vdcw 04062 | RDM15¥681J3C
A2C32, A2C33 0180-0137 C: fxdTa elect 100 s2f +20% 10 vdcw 56289 | 150D107X0010R2
A2C34 0180-0100 C: fxd Ta 4.7 uf 210% 35 vdcw 56289 | 1500475X9035B2
A2C35 Not Assigned
A2C36 0121-0127 1 C: var 1.7 to 11 pf single section 74970 | 189-5-5
A2C37* 0160-0205 1 C: #xd mica 10 pf £5% 500 vdcw 56289 | 73P73P223016
A2C38, A2C39 0180-0393 2 C: fxd Ta 39 jzf +10% 10 vdcw 56289 | 150D396X9011B2
A2C40 0180-0100 C: fxd Ta 4.7 j.f £10% 35 vdew 56289 | 1500475X9035B2
A2C41 0140-0149 1 C: fxd mica 470 pf +5% 300 vdcw 04062 | DMI15F471J
A2CR1 1902-0022 2 Diode: breakdown 2.67 v +10% 4 mw 07910 | CD35540
A2CR2 1901-0044 2 Diode: Si 50 ma at +1 v 10 na reverse 07910 obd

current 50 wiv 2 pf
A2CR3 1901-0040 10 Diode: Si 30 ma at +10 v piv 12 pf 2 ns 07910 | CD6319 obd
A2CR4 1901-0044 Diode: Si 50 ma at +1 v 10 na reverse 07910 obd
current 50 wiv 2 pf
| A2CR5S 1902-0022 Diode: breakdown 2. 67 v +10% 4 mw 07910 | CD35540

A2CR6 through

A2CRI11 1901-0033 6 Diode: Si 100 ma at 1 v 180 wiv 1N485B 93332 | De238 obd
A2CR12 1901-0040 Diode: Si 30 ma at +10 v piv 12 pf 2 ns 07910 | CD6319 obd
A2CRI13 1902-3125 1 Diode: Si 6.98 v +2% 400 mw 07263 obd
A2CR14,A2CR15 Not Assigned
A2CRI16 1901-0040 Diode: Si 30 ma at +10 v piv 12 pf 2 ns 07910 | CD6319 obd
A2CR17,

A2CR18 Not Assigned
A2CR19 through

A2CR21 1901-0040 Diode: Si 30 ma at +10 v piv 12 pf 2 ns ¢ 0 | CD6319 obd
A2CR22,

A2CR23 1901-0027 2 Diode: Si 1N4392 73293 obd
A2L1, A2L2 9140-0047 2 Inductor: fxd 20 jzh +10% 99848 | H 51074020
A2Q1 1855-0029 1 Transistor: FET P channel 61637 | F5035
A2Q2 1854-0215 7 Transistor: Si NPN 2N3904 04713 | 2N3904
A2Q3 1853-0036 ki Transistor: Si PNP 2N3906 04713 | 2N2906
A2Q4 1854-0039 2 Transistor: Si NPN 2N3052 86684 | 2N3053
A2Q5, A2Q6 1854-0215 Transistor: Si NPN 2N3904 04713 | 2N3904
A2Q7, A2Q8 1853-0036 6 Transistor: Si PNP 2N3906 04713 | 2N3906
A2Q9 1854-0039 Transistor: Si NPN 2N3053 86684 | 2N3053
A2Q10 1854-0215 Transistor: Si NPN 2N3904 04'713 | 2N3904
A2Q11 1853-0036 Transistor: Si PNP 2N3906 04713 | 2N3906
A2Q12 through '

A2Q14 1854-0215 Transistor: Si NPN 2N3904 04713 | 2N3904
A2Q15 through

A2Q17 1853-0036 Transistor: Si PNP 2N3906 04713 | 2N3906
A2R1 0698-4121 5 R: fxdpreccomp 11.3 K+1%1/8 w 75042 | CEA T-O obd
A2R2 0757-0474 4 R: fxd prec met flm 243 K +1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R3 0757-0434 12 R: fxd prec met flm 3. 65 K £+1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R4 0698-3178 2 R: fxd prec met {1m 487 ohms 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R5 0698-4196 5 R: fxdprec met flm 1. 07 K +1% 1/8 w 91637 | MFF-1/8 T-O ohd
A2R6 2100-0095 1 R: var comp lin 100 K +30% 0.10 w 71450 | UPE 70RE {hp)
A2R7 0686-2265 1 R: fxdcomp 22 meg +3% 1/2 w 01121 | EB-2265
A2R8 0757-0410 1 R: fxd prec met flm 301 ohms +1% 1/8 w 91637 | MFF-1/8 T-O obd
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Section V11 Model 400F/FL
Table 7-1
Table 7-1. Replaceable Parts (Cont’d)

REFERENCE -hp-

DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A2R9 0757-0434 R: fxdprec met flm 3. 65K 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2RI10 0698-3510 2 | R: fxd prec met flm 453 ohms 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2RI11 0698-4457 1 | R: fxd prec met flm 576 ohms 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R12 0757-0474 R: {xdmet flm 243 K 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R13 0757-0434 R: fxdprec met flm 3.65K 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R14 0698-4396 2 | R: fxdprec met flm 80.6 ohms +1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R15 0698-4121 R: fxdprec metflm11.3 K 1% 1/8 w 75042 CEA T-O obd
A2RI16 0757-0428 1 | R: {xdprec metflm1.62 K 1% 1/8 w 75042 | CEA T-O obd
A2RI17 0757-0808 1 | R: {xdprec met flm 301 ohms 1% 1/2 w 75042 | CEC T-O obd
A2R18 0757-0401 5 | R: fxdprec met flm 100 chms 1% 1/8 w 75042 | CEA T-O obd
A2R19 Not Assigned
A2R20 0757-0794 2 | R: fxdprec metflm 68.1 obms +1% 1/2 w 91637 | MFF-1/2 T-O obd
A2R21 0698-4196 R: fxdprec met flm 1.07 K 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R22, A2R23 0757-0434 R: fxd prec met flm 3.65 K 1% 1/8 w 91637 | MFF-1/8 T-O o¢bd
A2R24 0757-0290 2 | R: fxdprec met flm6.19 K 21% 1/8 w 91637 | MFF-1/8 T-O obd
A2R25 0698-4121 R: fxd prec met flm 11.3 Kx1% 1/8 w 75042 | CEAT-O obd
A2R26 0757-0447 1 R: fxd prec met flm 16.2 K +1% 1/8 w 75042 | CEA T-O obd
A2R27 0698-3155 1 | R: fxdprec met flm 4.64 K 21% 1/8 w 91637 | MFF-1/8 T-O obd
A2R28. A2R29 0757-0434 R: fxdprec met flm 3.65K 21% 1/8 w 91637 | MFF-1/8 T-O obd
A2R30 0698-3156 4 | R: fxd prec met flm 14.7 K 1% 1/8 w 75042 | CEA T-O obd
A2R31 0757-0794 R: fxdprec met flm 68.1 ohms 21% 1/2 w 91637 MFF-1/2 T-O obd
A2R32 0698-4196 R: fxdprec metflm 1.07K 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R33 0757-0474 R: fxd metflm 243 K+1% 1/8 w 91637 MFF-1/8 T-O obd
A2R34 0757-0401 R: fxdmet flm 100 ohms 21% 1/8 w 75042 | CEA T-O obd
A2R35, A2R36 0757-0434 R: fxdprec metflm 3.65 K +1% 1/8 w 91637 | MFF-1/8T-O obd
A2R37 0757-0438 1 R: fxdprec met flm 5.11 K 1% 1/8 w 75042 | CEA T-O obd
A2R38 0698-3156 R: fxdprec met flm 14.7 K 1% 1/8 w 75042 | CEA T-O obd
A2R39 0698-3510 R: fxdprec met flm 453 ohms +1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R40 0698-3438 2 | R: fxd prec met flm 147 ohms 1% 1/8 w 91637 | MFF-1/8 T-O o¢bd
A2R41 0698-4196 R: fxdprec met flm 1.07K +1% 1/8 w 91637 MFF-1/8 T-O obd
A2R42 0757-0401 R: fxdprec met fim 100 ohms +1% 1/8 w 75042 | CEA T-O obd
A2R43 0757-0408 1 | R: fxdprec metflm 243 ohms +1% 1/8 w 75042 | CEA T-O obd
A2R44 0698-3156 R: fxd prec met {lm 14.TK +1% 1/8w 75042 CEA T-O obd
A2R45 0757-0277 1 | R: fxdprec met flm49.9 ochms +1%, 1/8 w 91637 | MFF-1/2 T-2
A2R46 0757-0441 1 R: fxd prec met flm 8.25 K +1% 1/8 w 75042 | CEA T-O obd
A2RA4T 0698-3157 2 R: fxdprec met flm 19.6 K x1% 1/8 w 75042 | CEA T-O obd
A2R48 0757-0401 R: fxd prec met flm 100 chms z1% 1/8w 75042 | CEA T-O obd
A2R49 0698-3156 R: fxd prec met fim 14.TK +1% 1/8 w 75042 | CEA T-O obd
A2R50 0757-0434 R: fxd prec met flm 3.65 K +1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R51 0698-4121 R: fxd met flm 11.3 K +1% 1/8 w 75042 CEA T-0O obd
A2R52 0757-0444 1 |R: fxdprec met flm12.1K 1% 1/8 w 75042 | CEA T-O obd
A2R53 0698-4121 R: fxd met flm 11.3K 1% 1/8 w 75042 | CEA T-O abd
A2R54 0757-0401 R: fxd prec met flm 100 chms +1% 1/8 w 75042 | CEA T-O okd
A2R55 0698-3438 R: fxdprec met flm 147 ohms +1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R56 0698-3450 2 | R: fxd prec met flm42.2K x1% 1/8 w 91637 | MFF-1/8 T-O obd
A2RS5T7 0757-0408 1 |R: fxd prec met flm 243 chms 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R58, A2R59 2100-0290 2 | R: var prec ww 100 ehms 2% 1-1/2 w 11237 | 110 oled
A2R60 0698-4396 R: fxd prec met flm 80.6 ohms z1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R61 0698-3157 R: fxd prec met flm 19.6 K+1% 1/8 w 75042 | CEA T-O obd
A2R62 2100-0240 1 R: var ww 50 ohms +20% 1-1/2 w 11237 110 obd
A2R63 0757-0161 1 |R: fxdprec 604 ohms 11% 1/8 w 28480 | 0757-0161
A2R64 0698-3434 1 R: Ixd 34.8 ohms 1% 1/8 w 75042 CEA T-0O obd
A2R65 0757-0381 1 | R: fxd prec met flm 15 chms +1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R66 0757-0384 1 |R: fxd prec met [Im 20 chms 1% 1/8 w 91637 | MFF-1/8 T-O obd
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Model 400F/FL Section VO
Table 7-1
Table 7-1. Replaceable Parts (Cont'd)
'REFERENCE |  -hp-
DESIGNATOR PART NO. TQ B DESCRIPTI_ON o MFR. | MFR. PART NO.
A2R67 0757-0346 R: fxdprec met flm 10 ohms 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R68 2100-0277 1 | R: var comp lin 100 ohms +2% 0.3 w 71450 | Type UPE65 CV
A2R69 0698-4196 R: fxdprec met flm 1.07 K +1%1/8 w 91637 | MFF-1/8 T-O obd
A2R170 | 0698-3450 R: fxd met flm 42.2 K +1% 1/8 w 91637 | MFF-1/8 T-O obd
A2RT1 | 0757-0290 R: fxd prec metflm 6.19 K +1% 1/8 w 91637 | MFF-1/8 T-O obd
A2RT2 i 0698-3178 R: fxdprec met flm 487 ohms 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2RT73 0757-0474 R: fxd prec metflm 243K 1% 1/8 w 91637 | MFF-1/8 T-O obd
A2R74,A2R75 | 0757-0434 2 | R: fxd prec met fim 3.65 K 1%, 1/8 w 91637 | MFF-1/8 T-O obd
! (400FL Only, A2R75)
C1 | 0180-0106 C: fxd Ta 60 uf +20% 6 vdcw (400FL Only) 56289 | 150D606X006B2
| CR1 1901-0040 Diode: Si (400F Only) 30 ma at +10 v piv 12 | 07910 | CD6319 obd
pf 2 ns
| Ds1 1450-0048 1 | Iamp: pilot A165 red transparent 72765 | 599-124
| F1 2110-0017 1 | Fuse: 0.15 amp slow-blow 115/230 v 75915 | 313. 150
| J1 through J3 See MP5, MP6, MP10, and MP11
| J4 1251-0148 1 | Connector: ac power cord receptacle 87930 | H-1061-2
| L1, L2 9140-0041 2 | Inductor: fxd 2. 5 mh10% 95265 | SA-2500-1
M1 1120-0918 1 | Meter: linear (400F Only) 28480 | 1120-0918
M1 1120-0919 1 | Meter: log (400FL Only) 28480 | 1120-0919
M1 1120-1273 | 1 | Meter: linear (400F Only, Option 01) 28480 | 1120-1273
MP1 0340-0090 | 1 | Insulator: 2 hole BP with locating key 28480 | 0340-0090
MP2 0340-0086 | 1 | Insulator: 2 hole without locating key 28480 | 0340-0086
MP3 0340-0087 | 1 | Insulator: 3 hole BP in line 28480 | 0340-0087
MP4 0340-0091 1 | Insulator: 3 hole BP with locating key 28480 | 0340-0091
MPS 1510-0010 | 3 | Binding Post Ass'y: red battery voltage 28480 | 1510-0010
: and ac output
MP6 1510-0011 2 | Binding Post Ass'y: black rear panel 28480 | 1510-0011
MP7 00400-00605 1 | Shield: meter 28480 | 00400-00605
MP8 0370-0113 1 | Knob: bar with one arrow part of Sl black 28480 | 0370-0113
MP9 0370-0115 1 | Knob: bar red with pointer part of 82 28480 | 0370-0115
MP10 1510-0035 1 | Binding Post Ass'y: black INPUT' 28480 | 1510-0035
MP11 1510-0036 1 | Binding Post Ass'y: red INPUT 28480 | 1510-0036
MP12 0340-0099 | 2 | Insulator: binding post (single) 28480 | 0340-0099
MP13 0340-0100 1 | Insulator: binding post (single) 28480 | 0340-0100
| MP14 0340-0109 | 6 | Insulator: nylonthreaded 02768 | 212-160402-00-0101
| MP15 00400-05502 | 1 | Can: shield 28480 | 00400-05502
| MP1§ 00400-04102 | 1 | Cover: attenuator 28480 | 00400-04102
| MP17 1205-0033 | 2 | Semiconductor: heat dissipator 05820 | NF-207
MP18 00400-00207 1 | Panel: front (400FL Only) 28480 | 00400-00207
MP19 00400-00208 | 1 | Panel: front (400F Only) 28480 | 00400-00208
MP20 5020-0704 | 1 | Trim: meter third mod 28480 | 5020-0'704
MP21 5040-0700 | 2 | Hinge 28480 | 5040-0700
MP22 1490-0031 1 | Stand: 1/3 mod tilt 91260 | obd '
MP23 5060-0727 | 2 | Foot Ass'y: 1/3 mod 28480 | 5060-0727
MP24 5000-0711 1 | Cover Ass'y: bottom 5 x 11 sm 28480 | 5000-0711
MP25 5000-0703 2 | Cover Ass'y: side 6 x 11 sm 28480 | 5000-0703 |
MP26 5060-0703 2 | Frame: submod 6 x 11 28480 | 5060-0703 '
MP27 5060-0709 1 | Cover Ass'y: top 5x 11 sm 28480 | 5060-0709 |
MP28 00400-00206 1 | Panel: rear 28480 | 00400-00206 '
R1 0687-3331 1 | R: fxdcomp 33 K+10%1/2w 01121 | EB-3331 l
|
81 00400-61903 1 | Switch Assembly: range includes 28480 | 00400-61903 |
C1
CR1, CR2 |
R1 through R15
sicC1 0160-0207 1 | C: ixd mylar 0.01 ;. f +5% 200 v 56289 | 192P10352 ‘
S1CR1, S1CR2 1901-0040 Diode: Si 30 ma at +10 v piv 12 pf 2 ns 07910 | CD6319 obd |
|
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Model 400F/FL

Section VII
Table 7-1
Table 7-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
S1R1 0757-0167 1 | R: fxdprec 143 ohms 1% 1/4 w 19701 | MF6C T-O Obd
S1R2 through
S1R6 0698-4118 5 | R fxd met flm prec 277. 48 ohms 0. 1% 75042 | CEB T-3 obd
1/4w
S1R7 through
S1R12 0698-4119 6 | R: fxdmet{lmprec 410.26 ohms 0.1% 75042 | CEB T-3 obd
1/4 w
SI1R13 0698-4117 1 | R: fxd met flm prec 189.72 ohms 0. 1% 75042 | CEB T-3 obd
1/4 w
S1R14, S1R15 0687-1501 2 | R: fxdcomp 150 ohms +10% 1/2 w 28480 | 0687-1501 |
s2 P/o RANGE switch assembly Sl
S3 3101-0036 1 | Switch: toggle SPST On-None-Off 88140 | 8928K61 |
Jamps 25 v
S4 3101-0033 1 | Switch: slide DPDT 115/230 v 42190 | 4633 obd
T1 9100-1321 1 | Transformer 28480 | 9100-1321
TP1 through
TP4 0360-0435 4 | Terminal: board silver plated brass 12284 | 1012-3
w1 00400-61602 1 | Cable 1: power 28480 | 00400-61602
w2 00400-61603 1 | Cable 2 : meter 28480 | 00400-61603
XF1 1400-0084 1 | Holder: Ifuse extractor post type 75915 | 342014
MISCELLANEOUS
8120-0078 1 | Cord: set power smooth black extra limp 70903 | KH-4147
7.5 ft. long
00400-90003 1 | Manual: operating and service 28480 | 00400-90003
01795-1
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Appendix A

APPENDIX
CODE LIST OF MANUFACTURERS (Sheet 1 of 2)

Model 400F/FL

The follewing 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.

Code

80589
60135
00243
o3
0093$
00373

08585
00779
00781
06815

00853

00866
0as91
D2l
G125
LY 1
01295

01343
01%)
Q1599
015)¢
0961
neid
02266
w650
02r36

(L2 &)

/12
Ik
Wi
04195
il
He70
05006

08382
08593
05618

05624
0528

95728
05783
[ {1}
05178
06402
[ TH8
%510
05585
%751

0812
et

Mamdcchurar Addions

U,5.A, Common
McCoyElecimonics

Any sufplletol U.S.
Mowet Nolly Springs, Pa

Ssge Electronics Com. Rockester, N. Y.
Nomidai ! Co. Coltos. Calis
Wasbies Corp. New Yok, n.Y.
Garlock Packmg Co.,

Erectronic Praducls Div. Ca3lem, N.J,
AerorozCorp. How Bettosd, W ass.
App, Ine, Hamsiwig, Po,
Airgiaft Radio Cerp. Boonten, N.J.

Nerthere EnRineerieg Lodoratones, Inc.
Burlingds, Wis.
Sangama Electic Congany |
0<dvil Divislea (CaPacilors) Morioe, 111,
GoeEngivewing Co, Los Angeles, Calif.
CulE, Motoes Corp, Les Angeles, Calf.
Allge Bredtar Co, Nilweokes, Wis
Letlealndestnes, Inc. Bevarly Hills, Catit.
TR Semlcoaduciors Inc, Lawndale, Calil,
Teras Insiw aonts, MC.
Transistai Products Dir.
The Alb2act Wig. Co,
Chssi-Trok Conp.
Pacilic Refays, luc.
Ani1ocCorp
Pulse Esprapericd Co.
Fensucebe Card. ol Amenca
Cete ug.. Co. Peld Ale, Calsk
A3pdeool-Rorg Electroas Corm  Chicage, 111,
Radio Corp. ol AoniCe, Semiconductor
andMateria's Oly, Soerwlle, N, ).
Voczline Co. ol Aaeircd, ke
014 Soybiook, Como.
Hopkins EngineesingCa. San Feipnndo. Calit.
G, E. SemiscaduchorProduetsDedt, Syracuse, N-¥.
Apc Wosb me$ Tool Co. O2y'om, OM1>
€leemaCop, £ Vonte, Calif.
Tizsir ea Elechionic Cosp. Wakehetd, Wass.
Pyroliim Registor Go. Wottisiomn, H.).
Ait Wuine Molos, Inc, Los Aageles, Coldl,
Astow, Nart and Hegewan Elect. Ce.
Harttord, Conn,
Lawmber(yslle N . J.
NeeYork, N.Y.
Myrile Beach, $.C.

Dallas, Texus
Rlliznco. Ohro
Indranapolis, 1n6,
yan Kuys, Calis
Rocklond, I0.
Seels Cista, Cuidf.
Savguities, K. V.

Taotwy Cwip.
Eimenso Products Co.
Hi-Q Wivisivaol Aerowon
Eigen Nalrosal Wakh Co.,
EleciroaicsDinsion Badank, Colit.
Ptecisson Paper Tode Co. Caxaga, 1IN
Dymec Division of Hewletl-P ackerd Co,
Pala Moo, Calit.
Iyhvania Elacine Prods., Inc.
Elactomc Tube Oiv.  Mowatziny iew. Coll,
Wolorela, Inc., Semicoadecier Prod. Diw.
Phoanix, Arlzong
Fiition Cu., c., Veslme Dis. Culve: City, Cof
Autem alic E leclic Co. Norlbleke. N,
Acionatic Elsclric Salas Corp, Nertrizme, IN.
Sequois Wire § Cable . Redwood Citr. Canr.
Peesigion Coil $ing Co, Cidozle, Caht.
P.M_WNalor CCNpany Chieage 4¢, 1IN,
Tweoteth Cenlory Plastics. Inc.
LesAdgelts, Calil.

Westinghause Electsic Comp.,
3eni-Cenduclo) Depd,

Yltionix, Inc.
lltumilrgerc Engrveesag Co.
Cosep Plashc
(& ‘o E wctricaiSeec. Ce. )
Burdee Cniaan Co.
Tdles Dptica) Co.

Res bya Heighls, Loog tstaed, N. Y.
Metiopolitan Telecommun ¢ 2eens Corp.,

Retro Cag. Oivision Bi0nkfyn, h.Y.
Slewarl Faginaenng Co §onta Cruz, Calil,
Wakeiicld Eagueenng Joc. Wakefticld, Mass.
The Bassich Co. Bndgedon, Coan.
Bausch 202 LosdOphical €. Rochester, H.Y
E.T_A. Prodocts Co. of Amarica  Checage, 1.
¥es it Ceerces, fnc. Inghewood. Cabil.
AniloaElecticalc

Harduare Co. fuc. New Roctelle, N, V.
84ede Eitcincnl 1navuveat Ca., Ine.

Pevacook, N.H,
D. S Semcer Divisi0ooTNuCtear Corp.

ol Anonics Phoenit, Arizond
Toninglun MIt. Co., Wesl Ory.  VYan Hugs, Calif,
KevinElocric Co. YanKeys, Cali,

Yousgwoad, Pa.
e Msteo, Calt.
Synnyvale, Cahl.

Clevaland, Gkeo
Rechbed, M1

Cade

711s

o
07132
07138

07149
07233
0726)
[0r ]

ma2
07
07700
019\0
07933
07966

07980
63145
3

08258
0a/t7
08718
08792

8
09028

Mamutochysae Address
Cornirg Glass Worhs

Electronic Coopentels Qept.
Oigisao Co.
Teansistor Elechioaics Corp.
Veslaghoase ElectrcCorp,

Beadlord. Pa.
Pasadens. Calil.
Minneapolis, Wos_

Etectromic Tade Oiv. Elniza, N.Y.
FiinoasCoip, NewYouh, N Y.
Crach-Giphix Ce. Cily of sy, Calir,
A vnet Cotp. Los Asteln, Cahl.

Fanchiid Someonducior Conp,
Mvain view, Telif,
Kinneapotis, Misn,
Los Anjeles, Calul,
TethnicalWire Prodocis Sotinglicld, B.4.
Cerlizeakl Deviez CoD. Hamhome, Cawl.
Rheen Semizamduchor Cop. Mouatasn View, Cabl.
Shoe x ey Seni-C onduclor
Lodmalenes
Boonlas Redie Caip.
0.S. Caginegiing Co
aman, Qetdenn, Co.
Bucgess Ballety Co,
Wipgan Faila, Onkaria, Canade.
Buedank.Calil,

Mianesata RubbeiOp.
Tne Birtener Cord,

Pale Allo, Caut.
Bocaton, . J.

Lov Asgeles, Calit
Pemora, Colit,

Sloan Company

Cannon Electiic Co.,PRoenix Div.  Phoenia, Anz
CBS Eleclroaws Seoiconduclor
Operatiens.Dv.of C. B. S, tne.  Lowsl)Vass.

Mel-Nam
Babeock Relays, loc.

Ind larapoirs, kd.
Coals wess, Calif,

03134 Toaas Cavacitor Co. Howslon, Tevds
2M1s  Alan Ete:tionics e Valley, Caiil,
0925C Eleclio Assorhlies, Inc. Chicege, Il
69569 Mallory Baltory Co, of

CanaCa. LU, Yorvalo, Baianio. Cosads
03684 The Bistol Ca. Waterbury, Coea,
10214 General Treesisloreshin Coup.,

Los Angelec. Calil.
UL Te-Tel, bag, Besha ley, Calif.
10646 Carveatve Co. Niorua Fais, N.Y.
11236 CTS ol Beae, Inc, Bene. Ind,
11737 Chwcagn Telephose ot Califomea, lec.
Se. Pysageas, Calil.
11312 Microwave Clecuonies Corp. Pl Alla, Collt,
11399 Duacen Eleclronic.ine. Santa Any. Colil,
U711 Geaerslinskument Ce100a iod

Semisonducler Duvisina Newdarh. N1
17217 laperual Electrosic, Inz. Busna Paik, Cald.
11870 Malgds, boc. PaleAlle, Calif.
17136 Philade lghm Handlo Co. Caaden, N. ).
12697 Clros ot Bli§. Co. Gover N_H.
12859 M pgoak cinic Co.. Lud. Tetyo, Japan
12930 Oela Semiconductor Inc.  Mteopal Beacy, Call,
13)@  Thermalloy Oallas, Tenas
133% Telefuaken (G.4. B. B.) Hannover, Gormaey
13839 Widiand Mg, Co, Kansgs City, Wen9ay
14099 Jem-Tacy NewduryPark. Calit.
14193 Calif. Resislor Corg. Sanla Manicz, Calil.
1288 Andnican C: ,lne. G Pa,
14655 Colnell Oubilier Efsc. Corp, 30, Plainfinld, W_J.
14360 Willisws 92 Co. SenJose, Calif.
15200 Wessier Ehslionics Co. Ino. Biostlya, N.v,
15231 Agpsudiedvshing Co. 4, Holtreood, Calil.
15778 Teentselh Coalury

Coil becog Co. 3ata Clan, Coinl.
15999 Tos Bovan Co, Livineston, N.J
16037 Sproce Pine Micy Ca $Pigee Pos, N, C
16352 Cempulec Diode Coxo. Loci, W J.
16688 De Jus-Amseo Caporehion
Long Isiend Ciwy I, WY,
16798 Odles Bedio Div. of C.M. Corp. Koho2o. lad.
17109 Teerocmelncs fnc. CanogePas. Calil.
1747¢ Framea Canpany Moentain View. Colf,
13486 Resio tadestries Bes Phines.I1).
(3583 Cuilis lnstiumaat Ing. WL Kisca,N.Y.
)B873 E.L. DoPont aind Co., lac. Wilmiaglon, Dl,
19315 Eclipse Picoees, Div.of

8cnoi Aviaties Coto, Tedachoro, NI
1936 Thomas A. Edison bedesines,

Dwv. of M:Craw-Edison Co, Wes) Drange, N 1.
197n)  Elecksa Wanefaclusiiag Co. Kansas City, Mo.
24183 Eleenooic Tuve Corp. Prijadeoha, Pa.
21226 Eaegelive. finc, Wem YOb, W.Y.
21520 Faoatag) Mola!lvigical Cerd. No. Coreago, 11l
21335 The Falan Bearing Co. NewB1win, Conn.
2194 Fed. Teleononeand Radio Ceca.  Cliftom, N.J,
74445  Gen#ral Eleculc Co, Scheneclady, H.Y,
255 C.E.. LanpOlvisice Nets Py, Ceveland, Ohlo
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Code
Mo,

2655
W5
462
26992
28430
N
3434
2619
37942
ELH ]
L1
42190
Q%0
[1131]
4930
48530

49986
52090
63743
S47H
SONE
1559
1598
%137
%289
59446
59730
60741
81175

el
63743
6199
65092
66208
68348
0216
78309
018

70485
700563
iz
0598
neoz
2G4l

7218
11286
ni

71400

438
71450
1R
LAUH]
nae?
7159

Nneis
71700
71744
ms3

7788
71984
72982
121%

nrot
12358
72512
12656
4% ;]

12185
12765
12825
1292
129
12992
3%
73006
18

Mosulocurer Addross
Gesanal f adio Co. Wesl Concord. Mass,
Gries Reproducas Cerd. Aew Reehelle, K.Y,
GiabelFila Co. of Amenca, Inc, Carlsladt, N.),
Hamlloy Walch Cs. Lancastes, Pe.
Hewlolt.Pachest Co. PaloAlls, Calil
0.E. Reeerving Tude Ocol. Qwensbers. Xy,
Lecvoha loc. Caicage, Il
Sloswyes Corp. Haw'e stuey, Dataiio. Canada
P.R. Walory 8Co., Inc. lndwnoslis, led.

sechamealindustries Prod. Co. Abrom, Mo
Moiatwe Procition Bealishs. mc.  Regne, N.N.
MuterCo. Cheano, N1,
C.A. Morgsen Ce. €nglemcod. Colo.
Ohmite Mig. Co. Sknhle. HL
Pola1e:d Corp. Cambricge, Mass.
Precesion Theimowsierand

IasL Co. Pailadalodia, Pa.
Raythete Conpany Letinglon, Moss.

Romae Coaltalier Co. Salimore, Md,
¥aié Lecwnard Efechic ML Verecs, N.Y.
Wallcrass ¥ 15, Co. Setma, N, C,
Swpien Eteclne Co, Chicage, Il
Sonolene Corp. Elnstond. W. Y.

So. Roiwalk, Comn.
Teanwenca, H.Y.
Norlh Adams, Mass.
SI. Paul, Mies,
Elizadeth 1. N_L.
Bis litom, Onso

Saiensen § Co., ae,
Soauldeg Fidie Co., lac,
Sprague kUit Co.
Teloa, loc.
T hemas 8 Berts Co.
TnpoMR Efeclrecal Inc.
UsicsSmitchand Sizmal, D bv. of

Weatingdouse Au Biake Co.  Swisswale, Pe.
uivessal Elettis Co. Owosn, Mich,
#ard-LoonardEdectne Ca. ML Verme, N.Y,
genern Elecvic Ce,. g, New yaik, H.¥.
Kestoninsl, Div. of DaysWos, Inc. Newatk, Kk_J
¥ e k Kaaulaclwis 0o Checago 23, NI
Wo [tzassk Oplecal Ce. Rothester, N_Y.
AllenMig. Ca Harilais, Conp.
Alligd Coatiol Co_, Inc. NowYeth, A.Y.
Aline) Screw @:0d. Co.. Inc.

Suides City, N.Y,

Atlantrcingis Rudbe:¥arks, I, Chicago, |,
Ancevite Co., Inc. Hew Yorh, N.Y,
Beldee MIg. Co. chego, M.
Bird Etecwone Cord, Cleveland, Obto

Sirnbach Radio Co. Mew York A.Y,
Brston Cear Woiks Die. of

Notvay Co. of Tesas Quircy, Wass.
8ya Radwc c. Clevaland, 0b 0
Canler Foslmer Coop, Pelgses . M. 1.

Alses 0. Tardmell E locitenic

Pred. Cotp. Plasavi e, Conn.
Bassmana Fve Oiv. of VcGram-
€dison Co, 81 Loins, Ma,
Chicago Condoesar Corp. Chicage, I,
€T3 Corp. Elkherd, In0.
Canson Electric Co. LosAngeles, Colif.
CwnemoE ngnrenngCo. Bubank, Caiif.
C.P. Chie & Co. Chwage. Ul
Centratad Ovv. ef Gisbe Unicn Inc,
Ndwacaee, Wis.
Lomseicial Plashics Co. Chicaes, |11,
Toe Corrish wire Co New York, N.Y.
CoxogoMniaiel arpWusks Chicaga. [i.

A.0. Smilb Cord., Crowley Rev.
WesIDcame, N.J
Chic oge, NI,
Nidland. Wich.
San Bwwap. Calif.

Cinch Nlg. Corp,

Bow Coming Corp.
Litel-McCulloveh. Loc.

Ete¢ ok oiree W3 Co., Int,

Yillizaslic. Corw.
Colo Covl Ca., Inc. Provifence. 1. 1.
Ioha €. F8318 Co, Chcago, 11
Diatght Core, Brogkin, N.Y.
Ceneral Ceimmics Coup. Keasbey, N.J.
Gendral lostiumént Corp. ,

Semiconducler Oiv. Newark, N.J.
Gisaid-Hopking Cakland, Cabl,
Orake W(g_ Co. Chicago. M.
Hugh ¥. [Sylac. Philadelpyo, Pa
Cadraas Co Checago. @L
Aaden v, Nadley Co. Los Ange s, Cahl.
£ e Resislor Corp. Ene, F3.
Hessen Mty Cn., Inc. Princeton, Ind.
H. M. Y1001 Co, Chicag, 111,

KeligotDav. ol Bechman

i stroments, fac. Fulleiton, Calll.

Code
Na.

23445

13490
23506
73559
1682
3
13743
73193
13346
7369
7305
2%
s
Jag6t
74368

490
5002
nmB

9376
75382
15819
75916
76005
%20
15433
16467
16482
589
16545

17068

1015
na

72250
rzs2

e

22630
7636
1164
71%9
70189

16283
8290
e
LTINS

18493
12581
78190
18947
912
192%)
n

199%63
80as1L

020
e
40131
80207

Bo223
B248

. 1
46
80389
80569
81030
81073

8imes
87

From:

Momulsoturer Addrens
Kogdes Producls Divisen ol

Hughes Alrerati Co.  Wewporl Bodoh, Calil,
Ampaten Eleciionie Ca., Qis. of Neclh

Aweican Phitligs Co, loc,  Hicksvalle N.Y.
Beckran Helpol Cors, So. Pasadens, Calif.
BiadbeySemcondox bor Carp. Hamden, Cono.

Carling €lecloic, M.
Geaige K. Gaseett Co., Inc,

Harf{ord, Coom,
Phitada pin, Pa.

Fedeta)Scres Prod, Co. Chxago, III.
Fischer Soecial Mfg. Co. Cusinmali, Ohio
Tae Gesenil Indushies Co. Ehytio, Obio
Coshon Siamping & Yool Co. Cosh ea, Ind,
JF T Electronics Cap. Bmaklyn, N. Y.

3an Jnsa, Calil,
Hepluns, N.1.
Vinches e, Woss,

Jennings Rad Mig. Co.

JH_ Winns, 3ed Soss

Indus tria| Copde eser Co<D. Chicago, Il
R.F. Piodocts Diwision of A mphanol-

Boig Electooics Cowp. Dagdery. Cooo.
€.F. lods e Ca. Pasecs, Wime,
loto1aalionsl Resistancs Co. P lpgeBhis, Pu,
Jmes, Hemard B, Divisian

af Cinch M{g, Corp, Chicago. 1),
laxes Kmghts Co. Sandwieh, 11l
Kulhe Electric Corgofation Mt Vewon, N Y,
Lenz Elsctne Mg, Ca, Ghicago. V1.
Lintiehse e DesPlaires, Il
LotdMrg. Co. Eve, Pa.
C.W. Marwedel San Francisco, Calif.
Wicomold Electonic Wig. Coip,  Bracktys, N.Y.
James Wileaws2. Co.. loc. Wakes, Mass,

1.%. Willer Co,

Mengdooch Milfs

MueMee Elocluic Co.

Oz2h olnutacturing Co,

BendmPacilic Oinislos of
Beobux Coip.

Pocific Uetais Co.

Phycstran lestusertand

Clavelsnd, Ohio,
Coysa! Lake, IIL,

No, Holfvwies, Calil.
$sn Fiascisco. Calif.

Exctronc Co. Soulh Pasatena. Cala.
Phoedl WIg, Co. Chicage, 1L
Poiladelphia Steel and Wire Conp,

Poladetohia, P,

Pelwer 3ng Brumteid, Dry. of Aaetican

Machine and Foundry Princelon. Ing,
RadioCondenser Co, Camden, N. 3.
Radio Receolw Co.. lac. Brogk lve, A.Y,
Ressoance Prodwets Co. Harrisburg, Pa.
Rubdbeicran: Coip. ol Calit, Tonance, Celif.
Shakeprood Qs ioe of Ninoes

TelBaks ENie, IIL
Svpeat axate Corp. NowYer, K.Y.
Stasibers-Dunnine, Pingo, N.J.
Topn pson- Bisael & Co. Chicoge, ML

a5 Francisco, Colil,
St. Marys, Po,
Walthom, Meed.
Clevelaod, Ovo
Pasadnna, Calil.

Talley Mig, Co.
Stackpole Caibon Co.
Slandaad Thomson Coup.
Tinnermge Piagicty, e,
Tianslormer Eegisedis

Ueinite Co. Newtonviite. ¥ass.
Veedr Rool loc. Neritord. Come.
Weace Mg, Co. Chwvago, I,

Cealwentsl- Wit Eloctromics Corp,
Philadelohia, Po.
Zivileh Mig, Cocp Now Rocheile, N, Y.
Meiitq Division 81Sessisos
Ctuek Co.
Schnilzer Alley Prodotis
Times Facnimile oM, New York, N.Y
Electronic 108sUies A nscishion, Any brasd
wde Peeliss EIA slanduds  Woshington,0.C.
Unigp: Nnlegd, Div. of
L.Mansen Corp.
Unsbed TeonsformerCoo.
Dxlord Ekelric Coip.
Beusnst aberalcries, Inc.
Acro Div, of Roberistow
Fulton Contrels Co.
All$tar Fryodacls dec.
Avery Adne aive Laver Corp,
Hemmeslued Ca. . Inc.
Stemensa, ArmaM. Co_, Inc,
la teteaioa ol las wuments, inc,

Mernistows, N.J.
Etzabeih N.J.

Wallngford. Coon.
New York, N.Y.
Chicaga, thi,
Niveiside, Calil,

Colomus 16.0N i
Deiiance, Ohie
Memovia, Catd.
New York, N.Y.
Beston, Moss.

NesWavem, Cooo,
Giayhit) Co. LaGusnge. 110
Triad Transtermer Corp. Yeoine, Colil,
Winehaaler Electicmcs Co. Inc. Na'walk, Comn.
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Model 400F/FL

Ha.

81349
LU}
8hs3

B4
81541
41860
Bate2
aue

2079
82209
.19

82306
[ralil
82647

8265
0287
289
83852
63058

8128
43led
B318%

8318
330
83388
83500

3s5e

30
i
381

san
04198
LITIIY
84910
85454
8

Manubsstwier Adderar
Wilitacy Soxcihication "
¥iher Products, e, Cleveland, Diio
R3ylbecn Mig Ce., Indusiilal Compooenls

Div.. ladcat. Tobe Dpewslions  Newloa. vass.
Internatioal Rectiliar Corp.  El3eguado. Calf.
The Aroa x Products Ce. CombriCoz. Mass,
@m Coatrols, Iug, ateslows , Wess.

Cacter Parls Co. Seohee. NI
Ielecs Eleciconics Division of

Speer Carbon Co. Do Bois. P2,
Alleo B. Dub3ol Lede. Inc. Chften, N.J.

Wgeie lodostnies, e
Syt@oia Electrre Prod. Inc.

Greeswice, Com,

Elechionic Tade Div, Empotivm, P,
Aslron Ge. EssiNew ik, N.J.
Swichaall, lne. Chicato. I,

Wetrsand Contols. wmc., Div, of
Yexas |ashumenls, lac.,

Spencer Ags. Atttade 0, Mass.
ResearchProducts Cord. Wikisca, Wis.
Rotron ! Co..l2c. Woodslock, N.Y.

Veclor Eteclionic Co. Glesdale, Calil.
Weste rm Washar Mie, Co. Los Acge fes, Calt!,
Can Fasteoer Co. Candnidge, Mass.
HoeHawoshieBall Besring, bic.
Petoeh orough. N. M,
Darlinglon, $.C.
LosAnge bes, Calil,
Sotingticld, N J.
KedBank. N.J.
Wuni sie
Broaklye, N.Y.
Chicago, )L

Pyvaerd Elecine Co.

€techio Cords Co.

Vicloy Engneesing Cors,

Bendit Coup., Ren Bank Drv.

Hubbell Cop.

Smith, Hevmon H,, Int,

Contral Sceem Co.

Gavilt Wue ead Cadle Ca..
Div. of Aeersee Cocp,

Brooktielg, Mass,

Bunovghs Corp

Electresic Tube Div, Plofeld, N_J.
EvereadyBotiery Rew Yorh, . Y.
Vodel Eng. and Wig. . Inc, Hoalingloa, Ind.
LoydSciuggsCa. Festos,Me.
Ares Etectroers, Inc, New York, 8 V.

San Fiangesce, Calif.
Bgalale, Mpd,

A.). Giesener Co., Ine,
Gaod A1) ElecticMlt, Co.

Sackes Taezlaw. mc. Blocninaton, lod.
BoortenMaldng Compny Boanloo, M.
A.B. Bard Co. Saa Francasca, Cot,

APPENDIX

Codw
Ne. Menubacturer Addims
§5474 RN, Sacyrmoate 8 Co.  San Francisco, Calit.
BSEGD  Koited Kords, In. New Hgveo, Coon,
#5911 Seamtess Rodber Ce. Chiciga. .
BGEIST Chfton PReisioa Preducls  Clitien Heights. Pa,
BES79  Fracision Redber Pradock Corp Davion, Galo
BEE84  Ro0i0 Corp. of Anmiics, ACA
Eleclios Tubo Div. Watrison, N.J,
81716 Phike Corposation (Lansda la
Dlvrgion) Lensdale, Pa.
81473 #estar Fibross Glass Progusts Co.
Sa0 Francisco, Calif.
87664 Vau Raters $ Rogers fac. Saatlie . wash,
BI330 Towww g Conp Ptovwdence, R, |,
BRI4G Cwller-Naemer bsc. Lincaln, I,
88220 Could N3 hioas! Belieries, Inc. 81, Poul. Wime.
598 Gerecal Wil's. Inc. Bulfslo, M. V.
B3 Graysw Eleclus Co. Daviang, Cald.
83462  Waldes Kohinoof, Jec. Comtncee. Mass.
89471 Geselal Etechic Distriduling Corp.
Schenoctogy, NV,
89636 Corlar Parls Oy, o €coneay Baler Co,
Corcage. 110,
BIBE5  Uniled Ymnsitrmer Cou Chwcego, I
90178 ¥.$. Rubbe: Co., Mechankal
Goods Div. Passiic. M.,
90370 Ge21ng Eaprmeriog Co. Sae Frenclisca, Calil.
91260 Cennas Speing Mip. Co, S8 Francisco, Colit.
G1345  Willer D3l & Naweglate Co. £ woete. Colif,
51418 Rado> Woterols Ge. Chicago, Il
91506 Aygar Bualhers’, Inc, ARlabero. Mass.
91637 Dale Etectomrcs, Mg, Coluebus. Nebr.
41662 Elco Carp. Poiled elpha. Fa,
317171 Srerar I3, Ce., Inc. WokeliaM, Mass.
91827 KF Qevelopmenl Co. Re 6wood Cidr, Colif.
91379 VYwneapolis-Hestywel) HeBulalei Co.,
Vigrosmiled Div, Freegort, L
31361 Mab@.Bvos. Smioe Co. Dokland. Catid,
52180 TruCosmeciar Corp. Pesdedy, Wass.
92196 Ussversat Motal Pad, lee, BasseH Pyesls, Calit.
92367 E'gesi Qplical Ca., Inc. Rochesier, N. Y.
SZE07  Twsolie mselated Wire Co. TarTiowa, N. Y.
93332 Sylvaoia Elechric Piod. lec.,
SemKooguclor Dw. Wobwra, Wass,
93369 RedS:ec and Wyms, Sec. New Yok, N.Y.
934/0  Stevers BIR Ce..®e. Waustield. Ohio
33788 Homned L. SM(MInc. Porlécrsorih, §. J.
00015-39
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99
93981

9137
b

LUEH
54148

s
97

94202
wzit

400
94682

HAH

FAT
95264
95268
5275
KU
95334
95712
95987
96067

%256
96296
96341
%501
9464
81538
9796
97973

8180
91w

CODE LIST OF MANUFACTURERS (Sheet 2 of 2)

Mhanufoehirer Address
G.V. Coatnls Livngibea. . J.
Inswimoe-Van Norman dd. . Inc.

Electronic Dlvisian Maacheriler, N.H.
Geaaral Cable Corp. 83Yomoe. N.J.

Raylheon Mig. Co,, Industnal Cam0odents
Dw.. Recerviog Tude Dperation Quimey. Mass.
Rayliees Wg. Co., Seamiconducter Div.,

Caklornra Shieel Plant Newion, Noss.
Scntiic Radio Froducts, Inc,

Laveland. Cola.

Tore-$o1 Electric. Inc, Hemark, M),

Ouetiss -waighl Corp,,

Eiecleangy Div. EastPolorsom, N_3.

$esther Div. 01S. Caester Cotl, Leslar, P2

Teo Dhm Prod. Duv,afModel
Engineeri®g scd Mig. Co. Chicage, NIl

Win Clolh Producis ke, Chicage. 1.

Worceskr Pressed Awmaun Carp,
Yoioeater, Woes.

Philtxick Resaaichers, 13¢, Besten, Wass.
Allies Prosucrs Corp. Mom. Fh.
Centingslal Coancctor Cais. Woedside, K.Y,
Leecrslibityg. Co., lmc. New York, N Y.
Lerco Electronios, lae, Bnbah, Calif,
Malieaa) Coif Co. Sheridan. wro.
Vivaraen, lec. Bred 8¢ port, Como,
Gatdas Cep. Bloemfre m, K .J.
Mothode Wig. Co. Coicats, i,
Bage Elrcine Oo_, fug, Franklin, .
Neckesser Co, Ceuesgo, 1.

Soary vals, Colit,
Dison, W Y.

Huggins Laterabosies
H1.Q Divisss of AC1Evas
ThardsisanMe 1ssoer Div.of
Vaguite Induskies, fac.
Solat Woulaclvima Co.
Caillsn Serem Co,
Niciowave Asaogieles. Inc.
Eacel Trerslorme: Co,

ul. Carwel, I8
l.osAegels, Calil.
Chicoto, #I.
Bucling lon. ese.
CGakomd, Calil,

Indusiical Aetaing Ring Co. Irviaghos, H.).
Aotonsli¢ aad Preasien Wig. To.
Yonkers., K.Y,
€8S Electonics.
Oiy. o£C.B.S., hc. Oanvers, ass,
ReoaRecisler Cocp. Yowieis, N.Y,
Axel Biothers lac. Jamaxa, N.Y.

Ruvber Teck. Loc. Gardena, Calif.

Code
Meo.

982
A28
9629|
98405
9731
3862
98925

999,8
e
13
LHY
9707
93380
93848
9934
99342

9157

Appendix A
Monsfacmrar Address
Frachs | Wosley Poradena. Calit.
Microced, ¢, %. Fosadens, Celif.
sealecvr Corp. Maraaroreck, N.Y_
Couwnd Caro. Redwoed City, Calir.
Ceoerillills Miseuagolis, Wimn,
#orth Wills Edeehio Cs. Ninaets, N.Y.

Clevite Tiaasistor Pred,
Da. a Glevite Corg.

Intermaliona | Ele clresse
Bescarch Corp,

Colambdia Techoica|Cazp.

VarlsnAssociates

Warshatl Wdestiies, Elechioa
Produc ts Divisinn

Coxnt $wixch Dmisin, Con
ofArasica

Delovan Elecvonicy Corp.

wtice Cogaration

Reztandt, Inc.

waliaa, Mass,

Bwdanks, Calit,
RewYork, &.Y.
FPalo Allo. Cairf.

Pusadens, Calil,
tols Co_
ElSegando, Calks.
€asl Aurwa, .Y,
indlasapolss, ind.
Bostoa, Wass.

Yelinan Sewiconouctor Div. 9f

Heiloan Eleebromics Cop,

Techaulogy Lesliyment Cerp
of Calit.

Evausion, Jil.

Wewduy Para, Calif,

THE FOLLOWING H-P VENDGRS HAVE NQ NUM-
BER ASSIGNEO IN THE LATEST SUPPLEMENT TO
THE FEDERAL SUPPLY CODE FOR MANUFAC-
TURERS HANDBOOK.

JO000  Wnchester Electiomes, inc,
Santa Moaica, Calif.
(00F Watco Teolssd Oie Los Ange by, Calif.
003 wesker Cail Div. of Autonalic
[T TS Redwood Cuty, Calif.
0000F Ty-Cas Wig. Co., loe. Wollivtoe. Hass.
50802 W ow Lentner Poduels Coup, L N.JS.
TI0AA Brotsh Redio Eleckomes LId.  Washington, D.C_
600AB ETA Eneland
00OAC In3ana Georist Corp, , Elect. Div, legiana
00988 Precision lostrumant Caeponants Co,
Vaa Koys, Colit.
CO0MM Raobbor Eng. & Oevelopman) Baywaid, Calif.
000NW A “*N* OMiecfaclerng Co.  San Jese 20, Coldt.
NKQ Cooltree Qakised. Calif,
0008s Conmrot of Elgwn Watch Co.. Buikack, Callf.

0oovv S

From,

Caldomra Easiers Led,
K. $mith Co.

Bu lingame. Calits

Les Angries 49, Colt.
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Appendix B
HEWLETT-PACKARD SALES AND SERVICE OFFICES

Model 400F/FL

in the United States and Canada

ALABAMA

Hunlsville, 35802

2003 Byrd Spring Rd. SW.
{205) 881-4591

TWX: 510-579-2204

ALASKA

Bellevue, Wash. 98004
11656 N.E. 8th Street
(206 454-3971

TWX: 9204432303

ARIZONA

Scotisda i, 85251

3009 No. Scottsdale Rd.
(602) 945-7601

TWX: 602-949.0111

Tucson, 05716

232 Sa, Tucson Bivd.
(60216232564

TWX: 602-792-2759

CALIFORNIA

fosth Rollywooo, 91604
3939 Lankeeshim Bivd.

(213) 877-1282 and 765-381)
TWX: 910-499.2170

Sacramento, 95621
259] Carlsbad Ave.
1916) 482-1463

TWX: 916-444-8683

San Diego, 92106
1055 Shalter Streel
(714)223.8103
TWX: 714.276-4263

Pala Alte, 34303

1101 Embarcadero Rd.
(415) 327-6500

TWX: 910-373.1280

COLORADO

fnglewsod, 60110
7965 Easl Prentice
(303) 771-3455
TWX: 303-771-3056

CONNECTICUT

Middletown, 064%8
5395aybrook Rd.
203) 346-6611
TWX: 710-428-2036

FLORIDA

Miami, 32125
2907 Nosthwest 7th St.
13051635-6461

Orlando, 32803

621 Commonwealth Ave
1305) 425.5541

TWX: 3052751234

St Petersturg, 33708
410-150th Ave.. Madeira Beach
{8131391-02)]

TWX: B13-391-066%

GEORGIA

Atlanta, 30305

3110 heaple Drive, NE.
{404) 233-114¢

TWX: 810-751-3283

HAWAII

North Naltywood, Calif. 91604

3939 Lankershim Blvd.
{2131877-1282 and 766-3811
TWX.910-499.2170

ILLINOQIS

Skokie, 66078

5500 Howrard Streel
{312)677-0400
1WX.910-223.3613

INDIANA

Indianapolis, 456205
3919 Meadows Dr.
1317)546-4891
TWX: 317-635-4360

LOUISIANA

New Orleans
(504) 522-4359

MARYLAND
Baltimore, 21207
6660 Security Blvd.
(301)944-5400

Rochville. 20852

12303 Twinbrook Pkwy.
(301} 427.7560

TWX. 710.828-3684

MASSACHUSETTS
Burlington, 01804
Middiesex Turupike
{617)272-9000
TWX: 710-332-0382

MICHIGAN
Southtiold, 48076
24315 Northweslern Hyy.
(313)353-9100
TWX: 313-357.4425

MINNESOTA
$t. Pau, 55114
2459 University Ave,
1612} 646-7881
TWX: 910-563-3734

MISSOURIL
Kansas City, 64131
7916 Paseo Street
1816) 444.9494
TWX: 816.556.2423

St. Louis, 63144

2814 South Brentwood Bivd
(314)647-4350

TWX. 314.962.3933

NEW JERSEY

Eatontown
(201) 542.0852

Englewood, 07631
39] Grand Avenye
{2013 567-3933

NEW MEXICO

Albuquerque, 87108
6501 Lomas Bivd., N.E.
1505) 255-5586

TWX: 910-989-1655

Las Cruces, 88001
114 S, Water Street
1505) 526-2486
TWX: 505-524.2671

NEW YORK

New York, 10021

236 East75th Syeet
12121 8792023

TWX: 710.581.4376
Rochester, 14623

39 Saginaw Orive
{7161473-9500

TWX: 510-253-5381
Poughkeepsie, 12601
82 Washington Streel
(9141454-7330

TWX: 914-452-7425
Syracuse, 13211
5858 €ast Molloy Rd.
(315) 454-2486
TWX:710-541-0482
Endicott, 13764

1219 Campville Rd
(607) 7540050

TWX: 510:252-0890

NORTH CAROLINA

High Point, 27262
1923 N Main Street
1919) 882-6873
TWX: 510-926-1516

OHIO

Cleveaod, 44129
5579 Pear) Road
{216) 884-920%
TWX:216.888.0715

Dayinn, 45409
1250W. Darothy Lane
(513)2980351
TWX:513 344 0090

OKLAHOMA

Oklahoma City
(405) 2357062

PENNSYLYANIA

Camp Hill

1717) 737-6791

West Conshokocken. 19428
144 Ehzabeth Street

1215) 2481600 and 828-6200
TWX: 215-828-3847
Monroeville, 15146

2545 Moss Side Bivd.
(412)271.5227

TWX. 710.797.3650

TEXAS

Oalias, 75209

P.0. Box 7166, 3605 Inweod Rd.
1214) 357-1881 and 3326667
TWX: 910-861-4081

Heuslon, 77027

PO. Bex 22813,4242 Richmond Ave
(71316672-2407

TWL 713.571-1353

UTAH

Salt Lake City, 84175
1482 Majar St.

801} 486-8166

TWX: 801-521-2604

VIRGINIA

Richniond, 23230
2112 Spencer Road
1703128 2-5451
TWX: 710-9560157

WASHINGTON

Bellavue 98004
11656 N_E_8lh SI.
#2061 454-3971
TWX. 910.443-2303

GOVERNMENT
CONTRACTING OFFICES

Middlstown, Pa. 17057
lHewlell-Packard

Cantract Marketing Division
Olmsted Plaza
{717)944.740)

TWX: 712-760-4816

West Canshehocken, Pa. 19428
Hewlett-Packard

Contract Marketing Division
144 Eli2abeth Streel

1215) 753-1811
TWX.215-820-3847

CANADA

Meontreal, Quebec

Hewtetl Pachard (Canada) Ltd.
8270 Mayrand Street

(514) 735.2273

TWX: 610421-3484

Ottawa, Ontarie
Hewlelt-Packard (Canadal Ltd.
1762 Carling Avenue

(613) 7224223

WX 610.562-1952

Torento, Qntaria
Hewletl-Pachard {Canada) Ltd.
1415 Lawrence Avenue Wesl
(4161249-91%

TiX: 610-492-2382

Yancouver, B.C.
Hewlett-Packard (Canada) Lid.
21B4W. Broadway

(604) 738-7520

TWX: 610-922.5059

11765



Model 400F/FL

HEWLETT-PACKARD
Electronic

Instrument

Appendix B

INTERNATIONAL OFFICES
Sales and Service

ARGENTINA
Mauricio A. Saurez
Telecomunicaciones
Carlos Calvo 224, Buenos Aires
Tet: 30-6312

AUSTRALIA
Sample Electeonics (Yic.) Pty. Lid.
9-11 Cremarne Street
Richiond E. 1, Victoria
Tet: 42.4757 0 lines)
Sampte Electronics IN.S.W } Pty. Lid.
4 Grose Streel, Glebe. NSW.
Tei: 69-6338 (6 tines

AUSTRIA
UNILABOR H.mb.H.
Wissenschafiliche Insirumenle
Rummelhaidtgasse 673
P.0. Box33, viemna IX/7]
Tel- 426181

BELGIUM
Hewlett-Packard Benelnx
20-24 Rue de I'Hopilal, Brussels |
Tel: 11.22.20

BRAZIL
Ciental {snportacao e Comercin Ltda.
R. Oes Ehseu Guilherme, 62
Sao Paulo 6
Tel: 32-4332

CHILE
Heclor Calcagni
Casilla 13942, Santiago
Tel: 642.26

COLOMEIIA
Instrumentacion Henrik A. Langebeck
& Cia. Lida.
Apartado Aereo 6287
Bogota !, O.E.
Tel: 45.78.06
Cable: AARIS- Bogota

OENMARK
Tage Olsen A/S
Roanegade 1. Copenhagen0
Tet; 29.48.00

FINLAND
INTO 0/
P.0. Box 153
11 Mentullinkaty, Helsinki
Tel: 6.11.33
FRANCE
Newletl-Packard France
150 Biva. Massena, Paris 13e
Tel: 707.97.19

GERMANY
Hewlett-Packard VgmbH
Steindamin 39, llamburg 1
Tel: 24.05.51

Hewlett-Packard VgmbH
Kurhessenstrasse 95
Franklusl a Main

Tel: 52.00.36
Hewlett-Packard VgmbH
Reginfriedsirasse i3
Munich 9
Tel:49.5:.21/2
Hewlel-Packard VgmbH
Technisches Buro
Herrenbergersirasse 310
703 Boblingen, Wuritemberg
Tel: 6971
Hewlell.Packard VgmbH
Lietzenburger Strasse 30
1000 Beslin 30
7el-249271

IN EUROPE
Hewlett-Packard, S. A,
54 Route des Acacias
Geneva. Switzerland
Telephone; (022) 4281 50
Telex: 2.24.36
Cable: IIEWPACKSA

GREECE

K. Karayannis
Klaftmonos Square, Athens 124
Tel:230.301

INDIA

The Scienlific Instrument Company. Ld.
6, Tej Bahadur Saprn Road, Allahabad 1
Te1:2451

The Scientitic Instrument Conpany, Ld.

240, Dr. 0adabhai N20s0ji Rd., Bombay ]

Tel: 26-2642

The Scientific Instrument Company, Ld.
11, Esplanade £ast, €alcutta 1

Tet: 234129

The Scientific Instrumenl Company, Ld.
30, Mount Road, Madras 2

Tel: 86339

The Scientific Instrument Company, Ld.
B-7, Aimeri Gate Extn, New Delhi 1
Tel: 271053

IRAN
Telecom lid.
P.0. Box 1812, Tehrin
Tef: 43850

ISRAEL
Electronics & Engineering Ltd.
16 Kremenelski St., Tel Aviv
Tel: 35021-2-3

ITALY
Wewlett-Packard Italiana S.p.A.
Viale Lunigiana 46, Miian
Tel: 69.15.84/576
HewlettPachkard Italiana 5.p.A.
Pajazzo ilalia
Piazza Marconi, 25. Roma-Eur
Tel: 59.12.544/5

JAPAN
Yohognwa-liewlelt-Packard Ltd.
2270 Ishikaw & Cho
Hachioft, Tokyo
Tel: Hachioji 0426-3-1231 (19 lines)
Yokogawa-Hewlett-Packard Ltd,
No. 3, 6-¢chowrie, Aoyama-Kitamachi
Akasaka, Minatoku, Tekyo
Tet: 403-651¢
Yokogawa-Hewlett-Packard Ltd.
No. 8, Umeda, Kitaku, Osaha
Tet: 313-0091
Yokogawa-Hewlett-Pachard Lid,
No. 4, J-chome, llimeikedors,
Chigusai-ku, Nagoya
Tel: 751.8%45

KOREA
Anerican Trading Conpany, Karea, Ltd
112-35 Sokeng-0ong, Jung-hu
Seou! P.0. Box 1103, Seoul
Tel: 3.7049, 3-7613

NETHERLANDS
Hewlett-Packard Benetux N.V.
23 Buig Roellstraal, Amsteidam W.
Tel: $020) 13.28.98 and 13.54.99

NEW ZEALAND
Sariple Eleclronics IN, 2 Ltd
8 Malipo Streel
Onehunga S. €. 5, Aucklang
Tel: 565-361]

NORWAY
Morgenslierne & Co. A/S
Ingeniorlirma
6 Wessels Gale, Oslo
Tet: 20 16 35

For Sales and Service Assistance in Areas Not Listed Contact:

IN LATIN AMERICA

Hewlett-Packard Inter-Americas
1501 Page Mill Read

Palo Alto, Calilornia 94304, U.S.A
Telephone: t415) 326.7060

TWX- 3103731267

Telex: 033811 Cable: HEWPACK

PANAMA
Electranico Balboa, §.A.
PO. Box 4929
Panama City 5, Panama
Tel: 30833

PERU

Fernando Ezeta B.
Casilla 3061

Lima
Tel. 78745

PORTUGAL
1ELECTRA
Rua Rodrigo da Fonseca 103
P.0. Box 2531, Lisbon 1
Tel: 686072 and 68 60 73 and 68 60

PUERTO RICO & VIRGIN ISLANDS
San Juan Etectronics, Inc.
150 Ponce de Leon, Stop 3
P.0. Box 5167
Pta. de Tierra Sla., San Juan 00906
Tel: 725-3342, 724-4406

SPAIN
ATAIO, Ingenieros
Enrique Larreta 12, Madsid 6
Tel: 235.43.44 and 235.43.45

SOUTH AFRICA
F. H. Flanler & Co, (P1y.), Lid.
Rosella House
Buitencingle Street, Cape Town
Tel: 3.3817

SWEDEN
HP Instrument AB
Centralvagen 28, Soina, Centrum
Tel: 83.08.30
H-P Instruneni AB
Idunagatan 28A
Goteber
Tel: 27 88 00 and 27 68 Q1

SWITZERLAND
Max Paul Frey
Wankdorffeldstrasse 65. Berne
Tel: (031} 42.00.78

TAIWAN [FORMOSA)
Hwa Sheng Eleclronic Co., Lid.
2l Nanking Wesl Road, Taipa
Tel: 46076, 4 5936

TURKEY
TELEKOM Engineering Bureau
P.0. Box 376—Galata, Istanbul
Tel: 49.40.40

UNITED KINGDOM
Hewlett-Packard Ltd.
Dallas Rd., Bedford, £ngland
Ted. Bedlord 68052

YENEZUELA
Cilec.C A
Edif. Arasan-0f =4
Avda. Francisco de Miranda-Chacaile
Apartado del Este 10.837, Caracas
Tel.71.88.08

YUGOSLAYIA
Belran $.A
83 Avenuedes Mimosas
Brussels 15, Belgiun
Tel: 35.29.58

ELSEW?IERE
Hewlelt-Packard
Overseas Sales Qepartment
1501 Page Mall Road
Palo Atto. Cahtornia 94304, U.S A
Telephone (4151 326-7000
TWX: 910 373.1267
Telex: 033811 Cabla; HEWPACK

74
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Appendix C

Model 400F/FL

{5/ MANUAL BACKDATING CHANGES

Modet

Name

AC VOLTMETER

MODEL $00F/E]

Prefix

This manual backdating sheet makes this manual applicable to carlier
Instrumentcomponent values that dif®
the tackdating sheet, should be replace

Instrument Serial Frefix Make Manual Changes Instrument Serial Prefix

instruments.

from those in the manual, yet are not listed in
.ing the part number given in the v anual.

Make Manual Changes

617-00450 and below 1,2,3,4,6.8 All 7
617-00451 thru 617-01525 2,3,4,6,8
734-01526 thru 734-02775 3.4.0.8
912.02776 thru 912:02875 4.5,6,8
912-02876 thru 912-02975 5,6
912-02976 thru 912-03475 6
CHANGE NO. | CHANGE NO. 2

Delete diodes A2CR24 through A2CRYs from Figure
7-2, Figure 7-3, and Table 6-1,

Paragraph 5-30(b), change
Figure 7-3:

*+6V'tw"-6V."

Change PREAMPLIFIER schematic to the following:

P/0 A2] PREAMPLIFIER(00400-66504} .
|
| b
QuM
b o : >—
le IR3
ga.r r3,65K
R4
c3 {487 ca )
L@ -6v 00 I
A R's 1
1070 81 CR3
7.5y
oAl 6.8V
@5 -2.3v
U -7V, )02 Q3
~—~ D
$R9 L RI0 17,6V ~214v i
755?6 ‘T47
c?
@ €0
= 11
R13} R14 ce -?g','e
'L 3650% 80.6§ 5 ey l
(¥ )cRs $RIS c1o0 L1
2002 0-2,7v§ 1. 3K 3.7°G  lrie L2 i
TH62K 20uM
! a3t <&
‘6.@.7 26V
R, - - - - - —




Table 6-1:
Change A2Q] 1o 1855-0052 FET P channel.
Change A2Q2 to 1854-0314 Si NPN.
Change A2Q3 to 1853-0036 Si PNP.

CHANGE NO. 3
Figure 7-3 and Tabie 6-1:
A2R33, 0757-C474, R:ixd prec met flm 243 kS2 2 15 1/8W

A2R39, 0698-3510, R:fxd prec met im 453 2+ 1% 1/8W
A2R40, 0698-3438, R:fxd prec met i 147 2 ¢ 1% 1/8W

CHANGE NO. 4
Figure 7-3 and Table 6-1:
A2R63,0757-0417, R:fxd prec met Im 562 52 2 1% 1/8W
CHANGE NO. 5
Figure 7-3 and Table 6-}:
A2R33, 06984125, R:fxd prec met Im 953 2+ 1% |/8W

A2R39, 06983422, R:fxd prec met lm 1,27 kS22 15 1/8W
A2R40, 0698-3488, R:fxd prec met Nm 342 2 ¢ 1% 1/8W

CHANGE NO. o
Table 6-1:
14, 1251-0148, Connector: ac power cord receptacle, 87930,
H-1061-2
MP24, 00400-00200, Panel: rear, -hp-
8120-0078, Cord: power
CHANGE NO. 7

The part numbers listed ase for brown instruments. The
part nunibers for blue instruments aze shown below,

MP22  00400-64102  Cover Assy: top
MP25  5000-0703 Cover Assy: side
MP26 50000711 Cover Assy: bottom
MP30 00400-00207 Panel: front (400FL)
00400-00208 Panel: front (400F)
MP31  5020-0704 Trim: meter (300FL)
5030-5388 Trim: meter (400F)

CHANGE NO. 8
Table 6-1:

A2R63*, 06984468, R:fxd fIm 1.13k§2 ¢ 1% 1/8W



HEWLETT @ PAGKARD

ameM

MANUAL CHANGES

Marwsl for Model Number | 400F/FL
“| Manust printed on July 1974
Menesal Part Numbser 00400-90016

Make all ERRATA comections.

Check the following table for your instrument serial prefix/serisl number
and make the listed changes to your manuel.

P New ftem

Serial Prefix or Marued Serlal Prefix or Manual
Seclal Number o Changes Serial Number . o L ]
1212601321  and above 1

1207601426  and above 1-2

1202601591  and above - 1-3

1641601681 and above 1-4

Oct. 1976 . Number of Pegess’ 4 o Poe 1



MOOEL 400F/FL
INDEX OF MANUAL CHANGES

HANUAL
CHANGE |4, A2 FRANE
€1,2,3,6 [C5,18,22,{MP24,30,
1 C41,6 MP31,32
CR22,Q3 |0s1, S3
R5,10,60
{R69 _
2 NP5
MP1,2,3,4
3 MP6,7,12,
MP13,24
8inding -
- [Post -
-1€2,583,4
4 24

Page 2




MODEL 400F/FL

MANUAL CHANGE 1

On Table 6-1, change the Table of Replaceable Parts to read:

AlCl 0160-2902 C:FXD CER 0.0IUF + 20% 1000V
ALC2 0132-0003 C:VAR TRIMNER 3.0FF

AIC3,6 0160-2930 C:FXD CER 0.01UF +80 -20% 100V
A2C5 0160-2914 :rxo CER 0.1UF 480 -20% 50V
A2(18,22 0160-2897 C:FXD (SR 0.02UF 480 -203 600¥
A2C41 0160-2940 C:FXD NICA 470PF +5% 300V
A6 DELETE

AR10 . DELETE

A2CR22 1901-0535 DIODE HOT CARRIER

A203 1854-0329 TRANSISTOR S NPN

'A2R5 0698-4125 R:FXD FILM 953 OHM + 1% 1/6W
AZR60% 0757-0392 mus SELECTED AT FACTORY, LOWEST VALUI
A2R69 0757-1097 R: Fxo FILN 1.2K + 1% 1/6H

HP24 ’ 00400-10006  PANEL REAR .

HP30 00400-00102 ~ PANEL FRONT

kP31 §020-7633 ~  TRiM METER

HP32 §060-0703 BRACKET: COVER RETAINER

DSl 1450-0419 ,  LAWP - PILOT

§3 3101-0030 SWITCH TOGGLE

For Instruments equipped with German "Schuko“ Power cable

KP5

change pover cord to - 8120-1689
HANUAL CHANGE 2
On Table 6-1, change the Holder Fuse 1400-0084 to the following Components:
NP5 2110-0470 FUSEHOLDER BOOY
MP5 1400-0090 WASHER NEOPRENE
NP5 2190-0054 WASHER LOCK
MP5 2110-0467 HEX METALLIC) -
2110-0465 R CAP )

Page 3



HODEL 400F/FL

MANUAL CHANGE 3

On Table 6-1, change the Table of Replaceable Parts to read:

- Hp24 00400-60212

MP1,2,3,4,6,7,12,13 DELETE
0340-0732
1510-0084
1610-0087
1510-0050
15610-0091
1510-0107
2950-0144

PANEL ASSY REAR

INSULATOR BINDING POST
BINDING POST

BINDING POSY

BINDING POST

BINDING POST

BINDING POST

NUT NYLON, 3/8 ~ 32

NOTE: The components listed above can be identified
on the diagrem shown below:

};"”'."'53 s
34 T
CE
ite
% 9
‘ ?
ath _

" On Table 6-1, change the Table of Replaceable Parts to read:

HANUAL CHANGE 4

2 0160-4048

S3 3101-2147

S4 3101-1740.

KP24 00400-00246
1510-0038

C:FXD .022UF ACROSS J4
SW SPST

SW SLIDE

PAREL ASSY REAR
BINDING POST

Page 4



E MANUAL CHANGES

MODEL 400F/FL

AC VOLTMETER

Manual Part No, C0400-900186

@ Newor Revised ltem

CHANGE NO. 1 applies to seriai number 0960A-083368
and sbove for the 400F snd serial number 0960A-08288
and sbove for the 400FL.

Psge 6.7, Table 8-3. Add to the replaceable parts the fol-
“lowing:

-hp- Part No. 16100038, TQ:1, description:BDG post-
single {located on rear panel),

*hp- Part No. 71204609, TQ:1 description: Warning
Label.

CHANGE NO 2. spplies to serial number 0950A-08726

and above for the 400F and serial number 0860A-08766

and wbave for the 400FL.

Pege 30 and 3-1, Figure 3-1 and 3-2. Change %7 to

Page 6-2, Figurs 6-1, Change rear panel drawing 10 Figure
CS1 of change sheet.

Page 68, Tabla 8-1. Delete the following parts:

MP1 013400090
MP2 03400086
MP6 03400087
MP? 0340-)091

Change the part numbers for the following reference des-
ignator:

Delete: MP1
MpP2
MP6
MP?
. Change MP3 to: MP3A &
j MP3B
) Add:  MP34
r"w .
_T——MP3A
— \
MP4
= [I=——ws
MP3 il
—
o MP3B
— MP4
[}
= MP3B
@
@
- IR e, TR
[ |
J
FIGURE CS)

22 November 1977

From To
MP3 15100010 MP3A 16100090 TQt
MP38 15100091 TQ2
MP4 15100011 15100107 TQ2
MP12 15100036 15100087 TQ1
MP13 15100036 15100084 TQ1?
MP14 03400099 03400732 TQ2
MP15 03400160 03400732
MP24 0040000210 0040000212

Add: MP34 29504344 TQ5

CHANGE NO. 3 spplies to sarisl number 0950A-09386
and above for the 400F angd serisl number 0860A-09408
and above far the 400FL,

Page 64, Tadble 8:1. Change part number and description
of A2C28 from 130 pF 01400395 to 82 pF 01400193 -
and add a star to reference designator,

Page 7-3/7-4, Figure 7-2. On the schematic place s star
next to C28 and change the value to 82 pF,

CHANGE NO. 4 spplies to serisl numbers 0950A09786
and ebove for the 400F and serial number 0950A09838
snd above for the 400FL.

Psge 6.6, Table 6-1. Change the Part Number and
Description for MP5 from 1400-0084 --Holder:Fuse to
2110-0470—Fuhir—Extr Post and 2110-0465--Cap.

Add the following part numbers and description as
required hardwaore:

2110-0467 NutHex OQty.1
14000090  Washer Qty. !
21900054  Washer Qty. 1

CHANGE NO. 5 spplies to serisl numbers 0950A10085
snd above for the 400F and serial numbers 0950A10038
and above for the 400FL.

Supplement A for 00400-90016



Page 2 MANUAL CHANGES Madel 400F/FL

Table 6-1 on Pages 6-3, 6-4, 6.5. Change the port num-
bers for the following reference designators:

From 1_’9_ Description

A2 00400-66504 00400-66514 Same
A2R6 2100-0095  2100-3214 R:Var Chmp Lin
' 100 ki) 3 10%

0.10W
AZR68 21000277 21000568 Ras:Var, 10002 ¢

10%03W

¥ge 64, Add to A2C37°* -hp- part number 0140-0201
the following pedding list:

5pF 600V 0160-0763
18pF 300V 0160-0366

Page 6-5. Add 10 A2C83* -hp- part number 06384468
the following padding list:

499 ohm .01 06984123
681 ohm .01 0767-0419

Page 7-3/7-4, Figure 7-2. Change A2 board from -hp- part
number 00400-66504 to 00400-66514.

CHANGE NO. 6 applies to serial numbers 0950A 10208
and shove for the 400F and serial numbers 0950A10176
snd above for the 400FL.

Page 6-4. Change A2C3B, C39 from -hp part number
0180-0393 10 C180-2785, C:Fxd Yo IGUF 2 10% 10
VOCW. :

CHANGE NO. 7 spplies to all serial numbers.

Page 1-1. Add the following paragroph between 1-3 and
14,

Options.

Option 010. An edditional Opersting and Service Manual
part number 00400-90016.
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