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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 Bureauw'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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Section 1

GENERAL INFORMATION ”

1-1. DESCRIPTION.

1-2, The -hp- Models 400F and 400FL are versatile ac
voltmeters and dB meters. Both models can be used us
wideband amplifiers. The Maodel 400F is primarily intended
for voltage measurements, whereas the Model 400FL is
primarily a dB meter, However, hoth meters indicare buth
volts and dB. The 400F has a linear ae scale with a
togarithmic JdB scale underncath, and the 4C00FL has a
linear dB scale with a togarithmic ac scale underneath, Since
the difference in scales is the only difference between the
two instruments, this manual will use the tenn 400F/FL in
reference to both instruments.

I-3. The front cover shows both the Muodel 400F and the
Model 400FL. Table 1-1 is a list of specifications.

1-4, OPTION (400F ONLY).

1-5. Option 01 is & standard -hp- Model J00F AC Vult-
meter which has a dB scale that reads from - 15 1o #2

instead of from - 12 1o + 2, The dB scale is placed 2t the
top of the meter face for better resolution,

1.6. INSTRUMENT AND MANUAL IDENTIFICATION.

1-7. Hewlett-Packard uses a two-section serial number. If
the first section (serial prefix) of the serial number on your
instrument does not agree with those on the title page of
this manual, change sheets supplied with the manual will
define the differences between your instrument and the
Model J400F/FL deseribed in this manual. Some serial
numbers may have a letter separating the Iwo sections of
the number. This letter indicates the country in which the
instrument was manufgetured (A = US.AL G = West
Germany; J = Japan; U = United Kingdom).

1-8. BACKDATING INFORMATION.
1-9. Appendix C contains backdating information that

adapts this manual to instruments with serials prefixed 617,
734, and 912,

Table 1-1, Specifications.

Voltoge Range: 100 uV to 300 V 1ull scale, 14 ranges in 1, 3, 10
sequence,

Freguency Range: 20 Hr 1o 4 MHe,

Calibration: Responds to obsolute overoge volue of applied signal,
callibrated in rms volls,

*Accurocy specilications apply ahowve one-tenth of full scale, Nolse
may cause zero offset on sensitive ranges (s2e the noise specilica-
tions below),

Noise Referred to Input: (1000 52 termination)

Range Filter In Filter Out
300 sV 10 200 V < 6V < 30 uv
100 pv < 6y < 16 BV
MNote: Noise pdds to the signal opproximutely according to the

relation:

Reading -,‘/(sinﬂallz + (noisel2

Input Impedonce: 10 MIT shunted by < 30 pF an the 100uV
= 300 mY ranges and 10 M{2 shunted by < 16 pF on the 1 V

Amplitier AC Qutput: 1V rms, open crcuit, for full scale

indication; output impedance 600 52, Frequency Response 20 Hz
1o 4MHz on ¥ mV to 300V ranges. 30 Hz 1o 100 kHz on
100 2V and 300 uV range, 100 kHz filter in the "in' pesition on
the 100 gV and 300 gV range,

Meter Response: < 1 second after gpplicetion of signal,
Recovery From Quetload; < 2 seconds for BO dB overfoud,
AC Power: 1150r 230 V £ 10%, 48 to 440 Hz, 5 watts,

External Battery O wration: Terminals ore provided on reor punel;
positive and negative voltages between 35V and 65V ure
raquired, Current drain from wach voltage s approximately
AB mA,

Tempersture Range: O to + 65°C.

Weight:

Net: G Ibs, {2, 7 kg).
Shipping: 9 1bs. {4 kg),

Dimensions: & 1/2°" high, 5 1/8" wide, 11'" deep (165, x 130, 2 x

30V rangus, 279, 4 mm),
Mode! 400F /FL
Accurocy: ¢ 1% Full Scale + % Reading) *{see ghovel
300 2V to 300 V ranges Freguency 0 H: A0 Hz 100 Hz 1 MH2z 2 MHz 4 MH:z
s+ rtosn frorewn Jraen Jiasan |
Frequency 30 H2 60 Hz 100 kHz 500 kHz
100 pV range
$ (2 +2) ltll+l) t 1 +0
-7
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Masienym Owerinat AC sinewave wultages nput o
the TmV theengh 100 mV ranges must not
exceed the values thuwn
)
500
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Q 200
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100
22V
[ ]
[
20 Ik -1 10K 20K K LLe] 8 50K
400 0 H8YD
FREQUENCY (Hez)
AC pnewsves input 1o the 1V through JO0 V ranges
must not exceedt 500V rmi
The bt of 1000 V dc must not be excreded on any
range,

Table 1-2. Performance Characteristics.
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SECTION I
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.

24, This instrument was carefully inspected, both mechan-
ically and clectrically, before shipment, It should be
physically free of mars or scratches and in pes - electrical
order upon txceipt, To confirm this, the instru...ont should
be inspected for physical damage in transit, Also check for
supplied accessories and test the electrical performance of
the [nstrument using the procedure outlined in Paragraph
3-5. If there is damage or deficiency, see the warranty on
the inside front cover of this manual,

2-3. POWER REQUIREMENTS.

2-6. The Model 300F/FL can be operated from any source
of 115 or 230 volts at 48 to 440 Hz or from two 35 1o
55 volt batteries connected to the rear panel BATTERY
terminals. The 115/230V slide switch on the rear panel
selects the desired line voltage. Power dissipation is 5 watts
maximum.

2-1. GROUNDING REQUIREMENTS.

2-8. To protect vperating personrel, the National Electrical
Manufacturers” Association (NEMA) recommends that the
instrument panel and cabinet be grounded. Al Hewlent-
Packard instruments are equipped with a three-conductor
power cable which, when plugged into an appropriate
receptacle, grounds the instsument. The offset pin on
tiie power cable three-prong cunnector is the ground wire.

29, To preserve the protection feature when operating the
instrument from a two-contact outlet, use a three-prong to
two-prong adapter and connect the green piglail on the
adapter to ground,

2.10. INSTALLATION,

2-11. The Model $00F/FL is fully transistorized, therefore,
no special cooling s required. However, the instrument
should not be operated where 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 instrunent.

2-14. Rack Mounting,

2-15, The Model 400F/FL may be mck mounted by using
an adapter frame (-hp- Part No. 5060-0797). The adapter
frame Js a rack frame that accepts any combination of
submodular units, It can be rack mounted only. For
additional information, address inquiries tu your -hp- Sales
and Service Office. (See Appendix B for office locutions.)

2-16. Combination Mounting.

217. The Model 400F/FL may be mounted in combina-
tion with other submodular units by using a Combining
Case (hp- Model 1051A or 1052A), The Combining Cuse is
a full-module unit which accepls various combinations of
subiedular units. Being a fullanodule unit, it can be bench
or rack mounted and is analogous 1o any full-module
instrument.

2-18. REPACKAGING FOR SHIPMENT.

1% The following paragraphs contain 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 focal
-hp- Sales and Service Office. (See Appendix B fur offive
locations.)
NOTE
If the instnament is 10 be shipped 1o Hewderr-
Packard for service or repair, attach a tug to the
instrument identifying the owner and indicating
the service or repair to be aceomplished. In-
clude the model nunher and fidl senal number
of the instrement, In any correspondence,
identify the instrument by model number,
scrial number, and seriaf number prefix,
2-20. If original container is to be used, proceed as follows:
. Place instrument in originad container if available, If
original container is not available, one can be purchased
from your nearest hp- Sales and Service Ofiice,
b, Ensure that container is well sealed with strong tape
or metal bands.
220 If original container is not to be used, proceed as
fotlows:
a. Wrap instrument in heavy paper or plastic before
placing in an inner container.
b. Place packing material around ull sides of instrument
and protect panel face with cardboard strips,
¢. Place instrument and inner container in a heavy
cartan or wooden box and szal with steong tape ormetal
bands,
d. Mark shipping container with “DELICATE INSTRU-
MENT,” “FRAGILE," etc.

2-1
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and dBm,

adjustment.

400F/FL.

RANGE selector,

either in or cut of circuit,

Paver,

400F Scale: Indicates magnitude of applied 1ignal in vaolts
Mechanical Zero Adjust: Provides @ mechanical meter zero

INPUT Terminals: Connects signal to be measured to

RANGE Selector (S1): Selects full scale reading of meter.
The dBm reading on scale adds algebrpically to dB satting of

100 kHz LP FILTER Switch {$2): Switches 100 kHz filter

Line ON Toggle Switch (53); Applies primary power.
(@) LINE Indicator Lamp: Indicates spplication of primary

[y i iy
Ui 111

=

@ BATTERY VOLTAGE Terminals: 400F/FL may be povwred
by connecting two 35 to 65 volt batteries to these terminols,

115/230 Vot Slide Switch {S4): Selects 115 or 230 voits ac

for line operation,

600 12,

Primary Power Connector: Line voltoge is applied through
this connector,

@ FUSE: Protects instrument egainat current overload.
@ AC OUTPUT: AC amplitier output. Qutput Impodance Is

400F Scale, Option 01: ThedBm scale is pisced uppermost for

greater resolution,

(14) 400FL Scate: Indicotes magnitude of applied signal in volts
end dBm, The dBm scale is linear, ond voltage scales ore
logarithmic, This errangament allows better resolution for ¢8
rending. 0 d8m = 1 mW in 600 1.

i

Figure 3-1. Location of Controls and Indicators.
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Section 1

SECTION 1]
OPERATING INSTRUCTIONS

3-1. INTRODUCTION,

3-2. This section contains instructions and information
necessary for the operation of the J00F/FL AC Voltmeters,
Included is [dentitication of controls, indicators and con-
nectors, turn-on procedures and operting instructions,

3-3. CONTROLS, INDICATORS AND CONNECTORS.

34, Each controf, indicator and connector on the
400F/FL is identified 2vd described in Figure 3-1.

3.5, METE;’I MECHANICAL ZERO ADSUSTMENT (400F
ONLY).

3.6, The mechanical zero adjustment is located in the
center of the instrument front panel. If the meter pointer
does not indicate zero after the instrument has been off at
least one minute, mechanjeally zero the meter, following
the steps outlined below, ‘

a. Turn instrument power off and allow at least one
hour far meter pointer to stabilize. An alternate method is
to turn instrument power off and short the meter tenninals.

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

¢. Continue rotating screw clockwise until pointer is at
zero. Stop when puinter is exactly on zero. If pointer
overshools, repeat step b,

d. When pointer is exactly uver zero, rotate adjustment
screw  slightly  counterclockwise to  relieve tension on
pointer suspension. If pointer moves to the left, repeat the
entire procedure but make counterclockwise rotation less,

3-7. TURN-ON PROCEDURES.

a, If line vollage is used. ensure that the 115-230V ae
switch (located on the rear pancl)isin the correct position.
Turn the line ON toggle switch to the ON paosition. The
LINE lamp will glow indicating that line powey is applied,

b. Il batteries are used, connect two 35 to 55 volt
batteries as shown in Figure 3-2. The line N switch is not
in the circuit when batteries are used, therefore, anexternal
DPST switch should be used to provide a means for
disconnecting the batterics when the instrument is not in

" I|IIIIIIIIIIIIIIIIIII

When used in batiery vperation, there is no
ground rerurn throtugh the power conl. Conmeer
the black terminal on the rear panel to carth

ground.

BATTERY VOLTAGE

S
(C? @6

1}—e—|t
'Elszh_ "Ia|+

{35~55V) {35-55V)

- 04ki-40

Figure 3-2, External Battery Connection,

3-8. ACVOLTAGE MEASUREMENTS,
NOTE

Since the JOOFIFL s qverage responding amd
s calibrarcd, any distortion will affect the
acenraey of e measurement. Table 3-1 shows
e errors caused by distortions,

a. Perform the steps listed under Parsgrophs 3-5 and
37

b, Set the meter RANGE switch 1o the approximate
range of the voltage to be measured.

Table 3-1, Effect of Distortion on Average Responding

Meter.
% Error
{* Fundamental)
Max, Max,
Harmonic | % Distortion Positive Negative
—
Any Even 0.1 0,000
05 0.001
1.0 0.006
2.0 0.020
Third /R ] 0.033 0.033
Q05 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 0101 0.059
1.0 0.206 0.195
| 20 0.420 0.380

* Cepends nn phase relationship batween hannonic
arzd rundamental,

31




Section I

Do nor apply more than 300 velts (o INPUT,
Do nut overload the I mV through 3 volt
ranges. Consult Table 12 for overfoad limits. If
any of these averloads are exceeded, the instr-
ment may be damaged.

¢. I the signal to be measured is a frequency less than
100 kHz, the 100 kHz LP. FILTER may be switched in to
filter vut all frequency components above 100 kHz.

d. Connect the signal to be measured to the INPUT
terminals, The RMS voltage amplitude of the input will be
indicated on the meter,

3-9. DB MEASUREMENTS.

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

b. The dB measurement is equal o the algebraie 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, the actual dB measurement is + 17 dB,

¢. The dB scale of the J00F/FL is calibrated in dBm. 0
¢Bm is equivalent to ) 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 bul not in dBm,

d. A reading in dB may be converted to dBm by using
the Impedance Correction Graph (Figure 3-3). For ex-
ample, to convert a 40 dB reading across 100 ohms to dBm,
lecate the 100 ohm luad impedance on the bottom of the
graph. Follow the impedance line 1o the beavy black line
and read the meter correction at that puint, The correction
for 100 ohms is + 7.5 dBm: the currected reading is 40 dB
+7.5dBm =+ 47.5dBm.

3-10. WIDE BAND AC AMPLIFIER.

Model SO0/ L

Ecwnon}

Extremie care should e taken o avoid coonmon
ground paths between the INPUT and QUTPUT
signals, Because of the hgh gain of the instmi-
ment on the more sensitive ranges {SOJdR on
A ml RANGE, ete. ), commen grownd  paths
can eause vsciflations at higher frequencies,

a. Perform the steps Histed in Paragraphs 3-5 and 3.7,

b. Set the meter RANGE switch 1o the approximate
renge of the input signal,

€. When signals of frequencies less than 100 kHz are
being amplified, the 100kHz LF. FILTER may be
switched in to reduce high frequency noise and lessen the
possibility of oscillations.

d. Conneci the input signal w the INPUT terminals,
¢, Table 3-2 shows the gain factor for each range of the

A00F/FL into an open cireuit,
Table 3-2. AC Amplifier Gain Factors,

Ronge Galn Ronge I Gain
00 VvV - 60dB 100 mV | +20d8B
100 v - 40dB 30 mv | +30dB
0 v - 30dB 10 mV | +40dB
10 Vv - 20dB 3 mv | +50dB
v - 10d8 I mV | +60dB
1 v 0dB dmv | +70dB
2V +10dB dmV | +B0dB

3-11, 400F WITH OPTION 01.

I

3-12. Operating procedures for the 400F with Oplion 01
are the same as the operating procedures for the standard
400F. The only difference between the two models is the
seale layout. The 400F with Option 01 has a dB scale which
reads from - 15 to + 2 instead of from - 12 1o + 2. The dB
scale ts placed at the tep of the meter face for betler
resofution,
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METER CORRECTION - DEBM
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Figure 3-3. Impedance Correction Graph.
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SECTION IV
THEORY OF OPERATION

41, GENERAL.

+2. The 400F/FL is 2 solid state, average responding, rms
calibrated ac voltmeter. H may also be used as a wide band
a¢ amplifier, with switchable gain and switchable band-
width. Refer to Figure 4-1 for 2 functional circuit diagram
of the instrument,

4.3. BLOCK DIAGRAM DESCRIPTION,

44. The voltage to be measured is applied to the inpus
atlenuator, where it is cither attenuated by 60dB, or
coupled directly to the preamplifier. The preamplifier
provides 10 dB of gain for the input signal and applies it to
the post attenuator. The signal goes from the post
altenuator 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 thz., amplifies the signal,
couples it to the meter bridge and supplies a signal to the
AC OUTPUT terminal. The meter bridge rectifies the ac
signal and applies it 10 meter M1, which indicates the mns
value of the input voltage. The meter bridge also provides
the ac feedback 1o the meter amplifier.

4.5, SCHEMATIC THEORY.
+6, Refer to Figure 7-2 for the following discussion,
4-7. input Attenuator,

4-8. The input attenuator consists of an re voltage divider
and two reed refays. On the .1 mV through 3V ranges,
reed relay ALK is energized by - 26 V from wafer {A) of
the RANGE switch, S1. routing the inprd signal directly to
the preamplificr. On all other ranges, the - 26 V is applied
to relay AIK2. When AIK2 is closed, the input signal is
attenuated £0dB by the re divider and coupled to the
preampliticr.

4.9, Preamplifies.

+10. The preamplifier is o three stage ac amplitier that
amplifies the signal from the input attenuator by 10 dB. It
also functions as an impedance matcher to match the high
impedance of the input attepuator to the much lower
impedance of the post attenuator,

4-F1. Capacitor A2C5 blocks de transients and couples the
ac signal to the preamplifier. The input signal is limited 10
54 volts peak-to-peak by diodes A2CR2 and A2CR4,
which are biased al - 2.7V and + 2,7V respectively, by
zener diodes AZCRI and AICRS. A field effect transistor,
A2Qi, is used a5 the input stage of the preamplifier because
of its Jow noise charactenistics and high input impedance,

The signal is taken from the drain of A2Q1 and is further
amplified by A2Q2 and A2Q3,

4-12. Feedbuck frum the emitter of A2Q2 bootstraps the
value of A2RY, the drain Joad of A2QI. Feedback from the
soure of A2Q! bootstraps the input impedance of the
preamplifier and keeps it at g high level over all ranges of
inputs. Gain stability and linearity of the preamplifier are
mzintained by feedback from the collector of A2Q2 and
the emitter of A2Q3. A2R6 provides a bias adjustment for
the field effect transistor, A2Q1.

4-13. Post Attenuator.

<14, The post attenuator is a precision resistive voltage
divider that operates as a function of the RANGE switch.
On the two Jowest voltage ranges. the signal from the
preamplifier is applied through two resistors (SIR1 and
SIRIS) to the 100kHz LP FILTER and receives no
attenuation. Six precision resistive divider circuits provide
signal attenuation in progressive steps of 10dB for the
twelve higher ranges,

415, 100 kHz Low Pass Filter.

4-10. The 100kHz LP FILTER is a 0.01 uF capacitor
(S1C1) which may be switched into ur out of the circuit by
switch 52, When the filter is in the circoit, the bandwidih
of the instrument is from 20 Hz 10 100 kHz. It the filter is
switched out of the circuit, the bandwidih is increased 1o
IMH2 Refer to Figure 42 for a graph of the filter
attenuation characteristics,

4-17. Meter Amplifier.

+-18. The meter amplifier is a four stage, direct couphd
voltage and power amplitier. The first stage is u differential

IOtKNZ L LH L)

! 2 3 ¢« 35789 z LA R4 ]

Que =
it Lo = Dty
- <
\\

-0 <
-13

=20

-25

MXF /Ty B- O8N

Figure 4-2. Filter Attenuation Characteristics.
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amplifier, A2Q10 and A2Q12, which amplifies the differ-
ence between the input signal and the feedback signal on
the base of A2Q12, the feedback summing junction. The
three other stages of amplification are provided by A2011,
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, A2R67, and A2R6B are switched intu the circuit
to increase the gain of the amplifier by 10 dB und to allow
a 400 Hz pain adjustment 1o be made.

4-20. DC feedback from the collector of A2Q15 1o the
feedback summing junclion is adjustable at 20 Hz (A2R59)
on the 30 mV range. A2R58 is switched into the circuit on
the .1 mV range 10 provide a feedback adjustment at 30 Hz.
These adjustments provide overall amplifier gain stability
for the entire voltage and frequency range of the instru-
ment.

421, A2QI4 isolates the AC QUTPUT circuit from the
meter amplifier and the meter bridge. It is an independent
current source which will supply a signal to the QUTPUT
terminal that is identical to the signal applied to the meter
bridge. That is, for a 1 V rms signal for full scale meter
deflection, A2Q14 will provide a | V nns signal at the AC
QUTPUT terminal.

Mudel 400F/FL.

4.22. Meter Bridge.

3-23. Refer to Figure 4-3 for a simplified disgrom of the
metering circuil.

424, The meter bridpe is a full wave rectifier that converts
the ac signal from the meter amplitier into de. It supplies
current to drive the meter and provides an ac feedback
signal to the meter amplifier.

4-25. Transistor A2Q16 provides 2 large output impedance
fur the meter amplifier and is the current drive source for
the meter bridge circuit. The collector vutput of A2Q16 is
applied to the meter bridge and is rectified by diodes
AJCR22 and AICR23. The ac components of the bridge
signal are coupled into the feedback loop by capacitors
A2C38 and A2C39. A2Q17 bootsiraps the resistance of
A2R6Y 10 a high value so that current is driven through the
bridge. This bridge current maintains a linear mrter circuit
response to large signal amplitude variations.

426, The meter, M1, is a current Jriven device that ufilizes
a taut-band movement. It sesponds to the average value of
the rectified meter amplifier output which is proportional
to the mms value of the sinusoidal signal being messured.
The meter indicates the nms value of the input voltage and
the power level in ¢Bm for resistive loads of 600 chs,
Measurements across loads other than 600 chms will be

ey JuETER
AMPLIFIER
AT amn é’
A2C40 AZRTO
AL
fid
AZRT2S
AIRED AZNED
cl AzG? _ ey
azeraz uoor& ONLY) AzCR23
M
2N -
CRI CURRENT DURING POS KALF CYCLE — i
{400F OWLY} CURRKNT DURING NEG HALF CYCLE # soncstsetim

AC FEEDBACK

AOFPL - B- 0810

Figure 4-3. Simplified Diagram of Metering Circuit.
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indicated in dB but not dBm. The meter is protected from
circuit overloads by diode CR) (400F) and capacitor Cl
(+O0FL).

4-27. Pawer Supply.

4-28. The power supply provides both a positive and
negative 26 V regulated output. It may be operated by
external batteries (+ 35V 10 55V and - 35 V 1o 55 V)or
line power (115 V or 230V, 48 to 440 Hz).

429. The line input is converted to de by a diode rectifier
network consisting of AZCR6 through A2CRY. The positive
output of the rectifier is applied to series regulator A4,

Section IV

which regu. s the + 26 V supply. Contral transistor A2Q6
has a constant emitter reference voltage supplied by zencr
diode AIZCR13. Capacitor A2C 16 couples any change in the
+26V output 1o the base of A2Q6 which will supply o
signal proportional to the change in output voltage to
A2Q5. A2Q5 will then amplify the signal and couple it 10
the base of the regulator A2Q4, causing it to repnlate the
oulput by either incrensing or decreasing conducti .

4-30. The - 26 V supply is regulated in the same manner as
the + 26 V supply with une minor difference. The source of
reference for the - 26 V contro] transistor, A2Q7, is the
+26V output. The + 26 V' supply reference is provided by
zener diode AZCR13 as described in Paragraph 4-29.

4.3
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Section V

SECTION V
MAINTENANCE

5-1. INTRODLICTIDN.,

5-2. This section contzins maintenance and service ine
formation for the Model 400F/FL AC Voltmeter, Ingluded
are Performance Tests, Alignment and Calibration Proced-
ures, and Troubleshooting Procedures,

63. TEST EQUIPMENT REQUIRED.

5-1. The cquipment required to properly maintain the
400F/FL is listed in Table 5-1, The table lists the type of
cquipmient to be used, the specification requirements, and
the recommended commercially available test equipment.

NOTE (400F only)

Before heginning the Performence Tests, me
chanically zero the meter acconding to the
procedures in Paragraph 3-5, ‘

65. PERFORMANCE TESTS.

5-6. The following Performance Tests compare the Model
+00F/FL with its accuracy specifications (Table 1-1). These
tests may be used for incoming inspection, periodic
maintenance, and for specification tests after a repair, A
Performance Test Card js provided at the end of this section
for recording the performance of the Mudel JOOFIFL
during the Performance Tests. The card can be removed
from the manual and used as o pepnanent record of the
incoming inspection ur of a routine performance test.

5-7. A highly accurate and stable voltage reference that is
variable from 20 Hz to 4 MHz is required for the Perfor-
mance Tests, The -hp- Model 738BR Voltmeter Calibrator
produces a 400 Hz signal that is within less than 0,27 of
the indicated output, The -hp- Mudel 652A Test Oscillator
can be referenced to the output of the Volimeter Catibrator
and can be adjusted to within 0.25% of the set reference
voltage from 20Hz to 4 MHz.

58, If the hp- 652A Test Oscillator is nct avajluble, the
hp- 33208 Frequency Synthesizer can be used, The 33208
has a catibrated output from + 26,99 dBm to - 69,99 dBm
with a frequency response of £ 0.05 dB over the range of
20 Hz 1o 4 MHz,

59. The following procedures specify the use of the hp
652A and the Jip- TI8BR, If the Sp- 33208 Frequency
Synthesizer is used, follow the sane generab procedures,

510, Figure 5-) shuws the test setup for using the -hp-
652A and -hp- 738BR combination. If the hp- 33208 is
used, it directly replaces the -hp- 652A in Figure 5-1,

NOTE

The 0.1 mV range of the SUOFIFL may be
checked for aceuraey by verification of the
adiditional 10dB of gain that is provided by the
meter amplificr on that range. In onder to verify
the gain, the top cover of the instrument must
he removed to gain aceess (o TP throngh TP,

Tible 6-1. Test Equipment.

AC Volimeter Accuracy: 0,2% at 400 Hz Perfarmance Tasis hp-Model 738BR Voltmoter
Calibrator Ronge: 30 mVio V V and Calibration Calibrarar
Test Qscillator Qutput: 30 mV to 1 V Performance Tests Hp- Model 6624 Tost
Frequency Range: 20 Hz 1o 4 MHz vnd Calibration Oscillator  or
Distortion: < 1% $ip- Moel 33208
Flatnesy: t 0,26%
High Voltage Qutput: 100 pV to 300 V Performance Tests ‘hp- Model 745A/746A
Amplitier Frequency Range: 10Hz 10 110 kHz
AC/DC Volimeter/ Volis Accurocy: 2% Troubleshooting Hp- Moded 427A Voltmeter
Ohmmeter Ohms Accuracy: 5%
Termination Feedthrough: 60 ohm impedance Performance Tesis $p- Model 11048C
ond Callbration
Resistor Fxd, 100 kit ¢t 1% Performance Tests +ip- Part No, 0767-04656
Resistor Fxd, 1 kit £ 1% Parlormance Tests hp-Part No, 07670318
Crystal Socket Size: 1/2 inch Performance Tests hp-Part No, 12000028
{with terminals and Calibration
shorted) {Shorting Test Points)
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Mudel 400F/FL.

VOLTMETER CALIBRATOR
hp 738BR

o@@ Q

°n 7% o0e e

i

hp 400F/FL
AC VOLTMETER

TEST OSCILLATOR
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: 0g of I
10
Q= f 9 plosec
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Figure 5-1. Accurocy and Frequency Response Yest Setup.

5-11. Top Caver Removal,

5-12. To remove or replace the top cover, follow the
procedures outlined in Paragraph 5-23,

5-13. Accuracy and Frequency Response Tests.

5-14. The accuracy and frequency responise tests compare
the Model 400F/FL with its accuracy specifications vver
the entire Frequency range,

8. Connect the voltmeter calibrator, test oscillator, and
50 ohm termination to the Model JOOF/FL as shown in
Figure S5-I, An external switch, 52, may be used to
facilitate switching from ane test instrument to the other,

b. Set Model JO0F/FL RANGE switch to 30 mV and
set 100 kilz FILTER switch to QUT. Ser switcl S1 to A,

¢ Set voltmeter calibrater for a2 30 mV s output at
400 Ha.

d. Observe the Model 400F/FL meter indication. If the
meier indication is not within the tolerances listed in Table
52 for the 3J0mV range at 400 Hz, perfonn the Meter

Calibration {Paragraph 5-31). If indication is within toler-
anee, record sctua) meter reading.

¢, Set Model 400F/FL RANGE switch to 1060 mV, T e
meter should indicate 30 mV on 100 mV range.

f. Remove top cover and short TP1 to TP, and shont
TP2 to TP3. (A shorting device, sach as a erystal socket
with its terminals horted together, should be used to avoid
pickup of noise.) If the meter indication is nut the same as
the indication in Step d of this paragraph, perform the
Meter Culibration (Paragraph 5-31). IF the indication is
within tolerance, record actual meter reading, This step
verifies the accuracy of the additional 10dB of gain
provided by the meter amplifier on the 0.0 mV range,

g. Disconnect shorts between test points and set Model
JO0F/FL RANGE switclt to | volt,

. Set voltmeter catibrator for 3 0.9 volt rns vutput
400 Hz, Qbserve the Model $00F/EL meter indication, If
the meter indication is not within the tolerances listed in
Table 5-2 for 1 volt range at 400 He, perform the Meter
Calibration {Paragraph 5-31). If the indication is within
tolerance, record the actual meter reading.

Table 5-2, Full Scale Calibration Tolerances,

30 mV Range 100 mV Range 1 Volt Range
(@.1 mV Range Test)
Muter Mater Meter
Indication Indication Indication
Freq, Min. Max, Frey, Min, Mox, Frug, Min. Max,
20 88 .2 J0 288 .2 20 086 084
40 294 36 GO 34 30.6 40 0.88 092
400 29.7 30.3 400 294 30.6 400 0.89 091
1000 29.7 30.3 1000 294 206 1000 0.89 091
10K 29.7 .3 10K 20.4 30.6 10K 0B9 091
100 K 237 0.3 100K 294 30.6 100 K 0.89 093
1M 2.7 303 600 K 21.6 30.3 ™ 0.89 091
M 294 30.6 2M 0.B8 092
4M 88 31.2 4M 0.86 0.94
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i. ot switch S! 1o position B: set Model 400F/FL
RANG e switch to 30mV; and set test oscillator QUTPUT
ATTENUATOR 1o 0.03 volt at 400 Hz.

o Adjust test oscillator AMPLITUDE control T same
meter indication on Model 400F/FL as recorded in Step d
of this paragraph.

k. Set test oscillator MONITOR to EXPAND and adjust
REF SET for a center seale meter reference. (Do not
readjust REF SET once a reference is ublained.)

. Check Model 400F/FL meter tolerances tur ull
frequencies listed tn Table 5-2 (30 mV range). Adjust test
vicillator AMPLITUDE control to maintain meter reference
for each frequency.

m. Set test oscllator MONITOR 1o NORMAL und
OUTPUT ATTENUATOR 1o 0.03 volt range. Set Model
$00F{FL tu 100 mV RANGE and short TP to TP4 2nd
shon TP to TP3.

n. Adjust test oscillator AMPLITUDE control for same
meter jndication on Model 400F/FL as recorded in Step f
of this paragraph.

0. Repeat Steps k and ] for the 100mV range of Table
52,

p. Remove shorting devices, set Model 400F(FL to
1 velt RANGE, and set test oscillator MONITOR to
NCRMAL.

. Set test oscillator OUTPUT ATTENUATOR to | volt
range at 400Hz and adjust test oscillator AMPLITUDE
control for same meter indication on Muodel J00F/FL as
recorded in Step h of this paragraph.

r. Repeat Steps k and [ for I volt range of Table 5-2,
5-15. Range Tracking Test.
5-16. After verifying the JOOF/FL full scale calibration
with the accuracy and frequency response tests, check the
range tracking of the instrument with the following
procedures. Use t* e test setup shown in Figure 5-1 for the
range tracking check.,

a. Set switch S1 to Position B.

b. Set 400F/FL RANGE switch to 30 mV.

¢. Adjust test oscillator for a J00F/FL meter indication
of 30 mV at 400 B2,

d. Set 400F/FL RANGE switch to 100 mV. J00F/FL
should indicate 30 mV 2 2.2,

e, Set 400F/FL RANGE switch to 0.3 volts.

1. 400F should indicate 30 mV t 5.5%.

Section V

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

f. Adjust test oscillator for a 400F/FL meter indication
of 30 mV at | MHz,

g Set 400F/FL RANGE switch to 100 mV. 400F/FL
should indicate 30 mV = 2.2%.

h, Sect 400F/FL RANGE switch to 0.3 volts.
1. 40QF should indicate 30 mV ¢ 5.5%
2. 400FL cannot be checked with a 1/10 scale input,
5-17. Noise and Filter Test,

a. A shielded 1 kS resistor and an ac volimeter are
required for this test.

NOTE

Figure 5-2 lisis the parts and shows the con-
struction of the 1 kS shielded resistor,

b. Connect the shielded  k§2 resistor across the Model
J00F/FL INPUT tenminals. Connecet the ac voltmeter to the
AC OUTPUT terminals on rear panel of Model 400F/FL.

¢. Observe the Model 400F/FL AC OUTPUT on the ac
voltmeter with RANGE and FILTER settings listed in
Table 5-1.

d. Noise should not exceed the levels given tn Table 5-3.
This verifies the noise specification referred to a 1000 ohm
terminated input.

Table 5-3. Noise Level Specifications.

400F IF L AC Output
ANOF/FL Range Filter in Filter Qut
100 pv “EOmV <160 my
300 pV 10 300V S 17Tmv & 100 mV

5-18. Input Impedance Test,
5-19. Input Resistance Test.

4. Set the test oscillator to 300 H2 and connect the
50 52 vutput to 400F/FL.

b. Set400F/FL RANGE switch tv 1 volt.

¢. Set test oscillator vutput for full scale deRection off
400F/FL.

d. Coenneet a 100 k2 resistor between test vscillator and
J00F/FL as shown in Figure 5-3.

e, 4O00F/FL meter indication should not drop more
than one small scale division from full scale, This verifies an
input resistance of 10 MSL

5-3
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No, hp- Port No.
1 Connector, male 12510174
2 Connector, male, w/insulator 12610176
3 Lug, terminal 90 03600042
4 Resistor 3 ki2, 1% 1/4 W 0767-0338
[ Washer, int, fock 2190-0007
6 Spacer, 632 threaded 0380-0058
7 Shleld 1251-0173
B Screw, bind, head, 6-32 24700001

x 1/4in,
B10~

Figure 5-2, 1 k$2 Shielded Resistor,

8-20. Input Capacity Test.

a. Connect test oscillator an”? a 100 kE2 resistor to
JO0F/FL as shown in Figure 5-3, Connect the resistor lead
directly to the GR connector.

b. Set 400F/FL RANGE switch 1o 1 volt.

¢. Set test oscillator output for full scale deflection of
$00F/FL meter at 00 Hz,

d. Increase frequency of test vseillator until 400F/FL
indication drops to 0.707 volts. This should occur at a
frequency of 106 kHz or greater, verifying an inpul
capacity of 15 pF or less on th: | volt range,

¢, Set JOOF/FL RANGE switch to 300 mV.

I Set frequency response test set output for an indica-
tion of 300 mV on the $00F/FL meter at 300 He.

g Increase frequency of test uscillatur until 400F/FL
indication drops to 212mV. This should occur at a
frequency of 53 kHz or greater, verifying an input capacity
of 30 pF or less on the 300 mV range.

5-21. ALIGNMENT AND CALIBRATION PRO-
CEDURES.

5-22. The Alignment and Calibration Procedures should be
performed only if it has been determined by the Perfor-
mance Tests that the 400F/FL is not within specifications.
The following procedures specify the use of an -hp- TISBR
Voltmeter Calibrator and an -hp- 652A Test Oscillator,
However, an -hp- 3320B Frequency Synthesizer may be
substituted by following the same general procedures. IF the
instrument cannot be properly adjusted, refer to Paragraph
510, Troubleshooting Procedures. Refer to Figure 5-4 for
the Jocation of internal adjustments,

5-23. Cover Removal ard Replacement.

5-24. Removal of the top cover exposes circuit areas for
routine checks and adjustments. Removal of the bottom
and side covers exposcs circuit arcas for vperations such as
soldering and component replacement,

5-25. Top or Bottom Covers.

2. Remowve serews securing cover. Slide cover about |
inch to rear, and lift it off.

b. To replace cover, reverse the remuoval procedure.

TEST OSCILLATOR
hpes2A

-ty Ol

AR
N @ @ @ S0N FEED-THRY
s 0-0¢ olfrepuiiyos

hp 40OF/FL
AC VOLTMETER

Figure 5-3. Input Impedance Test Setup.
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Figure 5-4. Location of Internal Adjustments.

5-26, Side Cover. Remove the four screws from side cover,
and Jift it off.

527, Meter Mechanical Zero Adjustment.

5-28. Refer to Paragraph 3-5 for the meter mechanical zero
adjustment procedures.

5-29. A201 Bias Adjustment.

5-30. A2R6 provides a bias adjustment for field effect
transistor A2Q1.

a. Monitor voltage at junction between A2RS and
A2R3 with a de voltmeter.

b, Adjust A2R6 for a + 6 V indication at the junction.
Sce APPENDIX C, CHANGE #2,

5-31. Meter Calibration.

5-32. The following procedures are used to adjust the gain
of the meter amplifier on two voltage ranges at five
different frequencies, Proper gain adjustiments will assure
accurate meter indications over the entire voltage and
frequency range of the instrument. Use the test setup
shown in Figure 5-1 far the meter calibration.

5-33. Meter Calibration, 30 mV Range.
a. Set switch 51 to Position A.

b, Ser 400F/FL RANGE switch to 30mV, and sct
100 kH: L.P, FILTER switch to QUT.

¢. Set voltmeter calibrator for 30 mV cutput at 400 He.

d. Adjust A2R62 for a 400F/FL meter indication of
30 mV.

e, Set switch S1 to Position B,

f. Adjust test oscillator for a 300F/FL meter indication
of 30mV at 400Hz Set a reference wn meter of test
oscillator and use amplitude control to maintain reference

whenever frequency of oscillator is changed.

g Sct test oseillator to 20 He, maintaining amplitude at
30 mV.

h. Adjust A2R59 for a 400F/FL meter indication of
J0mV,

i. Set test oscillator to 4 MHz, maintaining amplitude at
30 mV.

Jo Adjust A2C36 for a JOOF/FL meter indication of
30 mV.

5-34. Meter Calibration, 0.1 mV Range.
NOTE
The O.1mV range merer calibration is per-
formed on a higher range, This is done by
shorting test points which provide the amplificr
with the additional 10 dB of gain that normally
is switched inonly on the 0.1V range.
a. Set switeh 81 to Pusition B,

b, Set 400F/FL RANGE switch 1o 30mV, and set
100 kHz L.P. FILTER switch to QUT.

5-5.
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¢, 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 1o TP4 and short TP2 1w TP3. (This
increases the gain of the meter amplifier by 10 dB, as if the
instrument were on the 0.1 mV range.)

f. Adjust A2R68 for a 300F/FL meler indication of
30 mV. (Although the 400%/FL RANGE switch is in the
100 mV position, the in.aument effectively is still on the
30 mV range.)

g. Set test oscill: tor to 30 Hz, maintaining amplitude at
JomVv.

h. Adjust A2R58 for a J00F/FL meter indication of
30mV.

535. Attenuator Alignment.

5-36. The following procedures are used to properly akign
the input attenuator of the 400F/FL at both high and low
frequencies. Use the test setup shown in Figure 5-1 for the
attenuator alignment.

a. Set switch S! to Position A.

b. Set 400F/FL. RANGE switch to 1 volt, and set
100 kHz L.P. FILTER switch to QUT.

¢. Adjust voltmeter calibrator for a | volt output at
400 Hz.

d. Adjust AIR7 for a 400F/FL meter indication of
1 volt.

¢. Set switch S1 1o Position B.

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

g Set test oscillator to 100 kMz, maintaining the
amplitude at 1 volt.

h. Adjust AIC2 for a 400F/FL meter indication of
I volt. If morc than a 1% adjustment is needed, repeat the
400 Hz adjustment,

5-37. Replacement of A2C37*.

5-38. 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 locaticn.

5-39. If an instrument cannot be properly calibrated on the
30 mV range at 4 MHz, A2C57 should be changed. Increase
the value of A2C37 if the instrumeat meter indication is
high and cannot be adjusted Jow encugh. Decrease the value
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of A2C37 if the Instrument meter indication is low and
cannot be adjusted high enough.

5-40. TROUBLESHOOTING PROCEDURE,

541, The following paragraphs are included as an sid o
trovbleshooting the Model 400F/FL. No attempt is made in
these tests to measure every circuit parameter but o
provide puidelines for localizing a malfunction, Read
Section 1V ror an understanding of circuit operation befure
attempting to do any troubleshooting,

5-12, When the Model 400F/FL is suspected of faulty
operation perform the Alignment and Calibration Pro-
cedures in Paragraph 5-21. The malfunctivn may be no
mare than an adjustment out of tolerance. Usually the
Alignment and Calibration Procedure will assist in localizing
the trouble, whether it is an adjustment or a defective
component.

543. Visually inspect the Model 400F/FL for any indica-
tion of a mechanical or clectrical failure. Check for broken
or loose connectors or wires, and charred or discolored
components. Look for anything unusual that may indicate
a malfunction,

5-44, Refer to Table 5=} for n list of trouble symptams and
the possible cause,

545, Power Supply.

5-36. The Model 400F/FL has a + 26 V power supply and
a-26 V power supply. It is important to remember that the
- 26 V supply is referenced to the + 26 V supply. Trouble-
shoot the - 26 V supply only after it has been ascertained
that the + 26 V supply is operating propery.

547. Both supplies have a jumper wire that can be lifted
to disconnect the load. IF a supply should read low, lift the
jumper wire and measure the voltage. If the voltage returns
1o normal, load the supply with a 560 £2 resistor. It the
voltage drops, the problem is intemal to the power supply.
Troubleshoot the supply using Figure 7-3. If the voltage
remains normal with the 5608 load, the problem is
external to the supply. Troubleshoot the external circuit.

548. Preamplifier.

5-49. When operating normally the Preamphifier has a gain
of 10dB. With a 1 volt, 400Hz, nns input on the 1V
RANGE of the Model 400F(FL, a 1 mV signal will be
present at A2R17. Measure the signal at A2RI7. I it is
1 mV, measure the signal at A2C4, For 10dB of gain the
signal amplitude at A2C4 should be 3.16 mV. Troubleshoot
the Preamplifier using the dc voltages shown on the
schematic diagram, Figure 7-3, if the signal at A2C4 does
not measure 3.16 mV.

5-50, Measure the + 6 V bias at A2RS. If the +6 V biasis
low and cannot be adjusted with A2ZR6, BIAS ADJ, check
for an open AZLI, A2L2 or A2QL. Also check A2Q2 and
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Section V

Tohle B-4. Front Panel Troubleshoating Guide.

Symprom

L

Possibie Cause

———

Inaperative on 0,1 mV RANGE
through 0.3 V RANGE,

fnoperative on 1 V RANGE
through 300 V RANGE.

Meter dellection on all ranges with
no input

Meter rematns ot zero_ on ol) eangus,
with any Input,

Meater is erratic and/or Inuccurate
on all ranges,

Meter is erratic and/or Inaccurate
on high sensitivity ronges.

Meter reads iow with 4 MH2 Input.
Meter reads low with 2 MHz input,
Excussive noise.

Meter pegs.

Muter reads high on most sensitive ranges,

Relay A2K1 stuck open or stuck closed,
Retay A2K) stuck clased or A2K2 stuck open,
Chack A2Q156, A2Q16, A2Q17, A2C38,

A2C33, and A2C40,

Check CR1 {400F only) or C1 (400F L anly) fur
o shart, Check A2CR22 end A2CR23.

Check +26 volt and - 26 volt suppllas,
Chock A2011, A2016 and A2Q17,

Chuck RANGE switch contacts {51) und A20Q1,

Check S1ICRY, S51CR2, A2CR3, and AZCRIG,
Check A2C10 and A2R44,

Check A2Q1t and A2RGO,

C36 Is thorted rotor 1o stator,

Groundg loups,

A2Q3 for a short If the +6 V bias is high, check for an
open A2Q2 or A2Q3. Use the de voltages shuwn on the
schematic diagram, Figure 7-2, 10 aid in isolating a faulty
component,

551, Meter Amplifier.

5-52. When the meter needle fails to deflect with a signal
input, the problem may be a faulty transistor in the Meter
Amplifier. Measure the de voltages shown on the schematic
diagram, Figure 7-2, to isolate a faulty component in the
Meter Amplifier. Often a problem in the Meter Amplificr
will also cause erroneous de voltage readings in the Meter
Bridge.

5-53. If A2Q14 and associated circuitry are not operating
properiy, it may alter the performance of the Meter
Amplifier to make it appear that the Meter Amplifier is at
fault, Check A2Q14 and associated circuitry when the
Meter Amplifier is suspected of faulty vperation,

5-54, Meter Bridge.

5-55. Measure the voltage at the collector of A2Q16. The
voltage should read -9V, If the voltage is - 18 V, check
AICR23. When the voltage at the collector of A2Q16 is
- 18 V the meter needle wilt remain pegged below zero with
any input. If the voltage at the collector of A2Q16 is0V,
check A2CR22, When the voltage reading is O V the Model
400F/FL. meter needle will remain at zero with any input.

5-56. ETCHED CIRCUIT BOARD REPAIR,

5-57. The Model 400F/FL uses plated through, double-
sided, etched circuit boards. To prevent damage to the

circuit board and components, observe the following rules
when soldering:

2. Use a low-heat (25 to 50 watts) suldering irun with a
small tip (}/16™ to 3/32" diameter).

;Ec:xunoui

Excessive or prolonged Teat can fift the circnie
Soil frnn the boand or cause damage (o com-
ponents,

b. ‘Tu remove a component, clip a heat sink {fung nose
pliers, commercial heat sink tweezers, ete.) on the com-
ponent lead as close to the component as possible, Place the
soldering iron directly on the compuonent lead, and pull up
on the fead. I a component is ubviously damaged or faulty,
clip the leads close to the component and then remuove the
leads from the board.

¢, Clean the component lead holes by heating the solder
in the hole, quickly remuving the soldering iron, and
inserting a pointed, non-metallic bject such as a tothpick.

d. To mount a new component, shape the leads and
insert them in the holes. Clip a heat sink op the component,
heat with the soldering iron, and add solder as necessary to
ubtain a good electrical connection.

¢. Clip excess leads off after soldering and clean excess
flux from the connection and adjoining area, using Green
Soldering Aid, Jip- Part No. 8710-0038.




PERFORMANCE TEST CARD
Hewyletr-Pockard Modet 4J0F/FL

AC Vonmoter Testparlarmud bY e
Serial No., Date
DESCRIPTION TEST

Accuracy and Frequency Rusponse:
Mater Indication

30 mV Range Min, Max.
20 Hz 288 n.z2
40 H2 94 —_— . 306

400 Hz 29.7 —_— 303

1000 H: 2.7 N |

10 kHz 2.7 -— e 303

100 kHz 29.7 —— 303

1 MHz .7 —_— - 3

2 MHz 8.4 30.6

4 MHz 288 n.2

Muter Indication

100 mV Range [0.3 mV Tonge Test) Min, Max,
30Hz 288 31,2

60 Hz 294 —_— . 308

400 H: 294 P ¢ X ]

1000 Hz 294 —— 0.6

10 kHz 294 —_— 306
100 kH2 294 ——— 306
600 kHz 276 30.3

Mater Indication

1 V Ronge Min, Max,
20H:z (41153 094
40 Hz [+§:1:1 —— 0892
400 Hz 0B9 —_——— W
1000 Hz [+0:1:} —_— . . 081
10 kHz 089 —_— 0]
100 kHz 089 —_—. O
1 MH: QB9 —— 081
2MHz 0E8 — . 092

4 MH2 OB6 —_— 094

Range Tracking:
Meter Indication

400 M2 Min, Max,
100 my 400F/FL 29.356 30.656
03V 400F 28.35 31.65
400FL Mo indication at 1/10 scale
1 MHz
100 mv 400F/FL 29.35 30.65
o3V 400F  28.35 .66
400FL No ingication at 1/10 scale

Noise gnd Fllter Test

AC Quiput
0.3mV FILTER IN 17 inV or less
0.3mV FILTER QUT 100 mV or less
0.1 mV FILTER IN B0 mV or less
0.1 mV FILTER QUT 150 mV or less

Input Impedance:

Resistance
Copacity

Muter Indication

10 M or greater ——————

15 pF ortess on 1 V range
30 pF or less on 300 mV range
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SECTION VI
REPLACEABLE PARTS

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

6-2, This section contains Information for ordering replace- 6-4. ORDERING INFORMATION.
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp-
part number of each part, together with any applicable
notes, and provides the following:

6-5. To obtain replacenient parts, address urder or inguiry
to your local Hewlett-Packard Field Office. (See Appendix
B for list of office locations.) Identify parts by their
Hewlett-Packard part numbers,

a, Description of the part, (Sce list of abbreviations

6-6. NON-LISTED PARTS,

below,)

b. Typical manufacturer of the part in a five-digit code, G-7. To obtain a part that is not listed, include;

(See Appendix A for list of manufecturers,)
2. Instrument model number,

L]
¢, Manufacturer's part number. b. Instrument serfal number.

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

L]

Tolal quantity of a part is given the first time the pant

Description of the part,

number appears, d. Funetion and location of the part,
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Figure 6-1. Location of Important Mechanical Parts,




Madel 400F/F1, Section VI
Table 6-1. Repliceable Parts
REFERENCE -hp- . . o
DESIGNATOR PART RO, TQ DESCRIPTION MFIt MFR. PART NO.
Al 00400-66505 I | Assembly: board etebed cireuit includes <hp-
C1l through C6
K! through K2
RI through 17
AlC1 0160-0012 1 | C: Ixdcer 0.0 uF £20% 1000 vdew 56280 | 29C214A3
AlC2 0121-0407 I | C: vartrimmer 0.7 to 3.0 pF 72082 | 536-01A
AlC3 ¢150-0093 2 | C: fxd 0.0 uF +80% -20'% 100 vdew SI418 | TA obd
ALCH 0140-0179 I | Ct fxd mica 1000 pF 127 04062 | RDM
AlICS 0140-0156 P | C: fxd mica 1500 pF 2% 04062 | RDMIOF152G3IC
AlC6 0150-0093 C: Ixd 0.01 uF -80% -207 100 vdew 91418 | TA ohad
AlK1 0400-0478 1 | Relay: reed high voltage =hp-
AlK2 0490-0343 1 | Relay: reed low woltage -hp-
AlRl 0757-0346 2 | R: fxd prec met flm 10 ohms 1% 1/8 W 91637 | MFF 1/BT-O ohd
AlR2 0638-4128 1 | R Ixd pree met flm 10M : 0. 25% 03888 [ PME 70-T-2
AIRD 06B4-2211 2 | R: fxd comp 220 nhms £10% 1/4 W 01321 | cB-2211
AlR4 0698-4475 1 | R Ixd preec met flm 9. 76 kD +1% 178 W 01337 | MFF 1/8 T-O ohd
AIRS 0683-0625 ! | R fxd comp 6.2 ohms 155 1/4 W 01121 | CB-626G5
ARG 0884-2211 R: Ixd comp 2200 107 1/4 W 01121 | ¢B-2211
AIRT 2100-1709 1 R: var ww 5000 :10% 1w 02660 | 2600 Serics
A2 00400-66504 1 | Assembly; board utchcd.cirr.‘ult includes -hp-
C1 through C12 Ch19-CR26, CR28
Cl15 through C34 L1, L2
C36 through C41 QI through Q17
CRI through CR13 RI through R1B
CR18 R20 through RT5
A2C1 0150-0100 10 | C: fxd Ta 4.7 uF £10% 35 vdew 56280 | 1500475X903502
A2(2 0150-0122 3| C: fxd 0,002 u 20 500 vdew 72982 | 801-000-Y55-202M
A2C3 0180-0110 1] C txd Alelect 1 pF «75% -10% 25 vdew 56289 | 30D105G025DA2-
D5M
A2C4 0180-0137 2 | C: Ixd Ta elect 100 pF :20% 10 vdew 562589 | 150D107X0010R2
A2CH 0150-0084 1] C oIxdoer 0.1 pF +80'0 =207 50 vdew 56289 | 33C41 obd
A2CE 0160-2024 I | C: Ixd 75 pF 15D 500 vdew 00853 | obd
A2C7 0180-0106 C: fxd Ta clect 60 pF :20% 6 vdew 56289 | 150D606X0006N2
AC8 0180-0100 C: fxd Ta 4.7 uF +10% 35 vdew 56289 | 1500475X003502
A2C9 0140-0158 1 | € fxd mica 200 pF 5% 300 vdew 04062 | RDMI5F201J3C
A2C10 0180-0100 C: IxdTa4.7uF 2105 35 vdew 56289 | 1500475X90350B2
A2Ci1 4160-0122 C: fxd 0,002 pF 207 500 vdew 72082 | BO1-000-Y55-202M
A2CI2 0160-0100 C: fxd Ta 4.7 uF ¢10'% 35 vdew 56289 | 1500475X603512
A2C13, A2Cl4 Not assigned
A2C16 0180-0061 3 | € fxd Al elect 100 o F +75% <105 15 vdew 56289 [ 30DIOTGOLSDC2-
DsM
A2C16 0180-0100 C: Ixd Ta 4.7 uF 10T 35 vdew 56289 | 1500475X003582
A2C17 0180-1819 2 | C: fxd Al elect 100 o F +75% -10'D 50 vdew 56289 | J0D197GOSODI2-
DSM
A2CI8 0150-0024 2] C: fxdeer0.02 uF +80'% -20T 600 vdew 72682 | B41-000-25U-2037
A2C19 0180-0100 C: Ixd Ta 4.7 uF :10% 35 vdew 56289 | 1500475X903582
AZ2C20 01£80-0061 C: fxd Al elect 100 ¢ F +75% -10'% 15 vdew 56289 | 30DI0TGOISDC2-
DSM
AZC21 0180-1819 Ct Ixd Al elect 100 4 F +75% -10'D 50 vdew 562689 | 0D0TGO5ODH2-
sy
A2C22 U150-0024 C: Ixd cer 0,02 u¥ 80 -%O'F- 600 vdew 72082 | B41-000-25U.2037
A2C23 0180-0061 C: fxd Al elect 100 ¥ +75% -107% 15 vdew 56289 | 30DI107GOI5DC2-
DSM
A2C24, A2C25F 0180-0100 p Ixd Ta 4.7 uFe10F 35 vdew 56289 | 1500475X9035R2
A2C26 0180-0058 | C: Ixd Alelect 50 uF +75% -10% 25 vdew 56289 | 30D5066025CC2-
DSM




Section VI

Table -1, Replaceable Parts (Cant'd)

Madel 400F/FL

REFERENCE

=hp-

DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO
A2C27 0150-0122 C: fxd 0.002 4 F £20% 500 vdew 72082 { §01-000-Y55-202M
A2C28 0140-0195 1 C: fxd mica 130 pF 5% 300 vdew 04062 RDMI5FI131J3C
A2C2% 0140-0190 1 | C: fxd mica 19 pF 157 04062 | RDMISE390.JIC
A2Cl30 0180-0224 1 C: fxd Al elect 10 u#F 15 vdew 56289 | 30D106GOI5SBAS
A2C31 0140-0208 1 C: fxd mica 680 pF +5% 300 vdew 04062 | RDMIGFGBLIIC
A2032, A2C33| 0180-0137 C: fxd Ta elect 100 pF £20% 10 vdew 56289 | 150D107X0020R2
A2C34 0180-0100 C: fxd Ta 4.7 uF £107 35 vdew 56289 | 1500475X0035D2
A2C3I5 Not assignert
A2C36 0121-0127 I | C: var 1.7 to 11 pF single section 74970 | 189-5-5
A2CaT 0140-0201 1 | C: fxd mica 12 pF 5% 500 vdew 72136 | RDMISCI2005C
A2C3B, A2C30| 0180-0303 2 | Cr fxd Ta 39 pF 107 10 vdew 56289 | 150D336X.0010B2
A2C40 0180-0100 € fxd Ta 4.7 pF £10% 35 vdow 56280 | 1500475X5%015B02
A2C41 0140-0149 1 | C: Ixd mica 470 pF 5% 300 vdew 04062 | DMIGFATLI
AZCRI 1902-0022 2 | Dinde: breakdown 2,67V 105 4 mW 07910 | CI35540
A2CR2 1801-0044 2 { Diode: St 5C mA at 1Y 10 pa reverse 07910 ohid
current 50 wiv 2 pF
A2CR3 1901-0040 15 | Dinde: St 30 mA at +10 V piv 12 pF 2 ns 07910 | CDGALD ohd
A2CR4 1601-0044 Diode:s S8 50 mA at +1 V 10 na reverse 07910 nbd
current 50 wiv 2 pF
A2CRS 1502-0022 Diode: breakdown 2,67V £10% 4 mW 07910 | CD35540
A2CRSE through| 1801-0033 6 | Dinde: 51100 mA at 1 V 180 piv iIN385B 93332 | N6238 ohd
A2CRI11
AICRIZ2 1001-0040 Diode: St 30 mA at <10V piv 12 pF 2 ns 07910 | CDG318 o
AICRI13 1802-3125 1 | Diode: Si 86,08 V 32% 400 mW 07263 obd
A2CR14, Not assigned
A2CR1S
A2CR16 1301-0040 Diode: 5130 mA at +10V piv 12 pF 2 ns 07910 | CDH31D vhd
A2CRI17, Not assigned
AZCRIB
A2CR19 1601-0040 Diode: 5530 mA at +10V piv 12 pF 2 ns 07910 | CDG31D obd
through
A2CR21
A20CR22, 1901-06148 2 | Boder Hot Carrter “hp- ubd
A2CR22
A2CR24,25, 26] 1901-0040 Diode: S 30 mA ot 30 wiv 2 pF 2 ns 07910 | CNBITY uld
A2CR27 Not assigoed
A2CR28 1001-0040 Diode: SE 30 mA at 30 wiv 2 pF 2 ns 07910 | CDE3LY obud
A2L1, A2L2 9140-0047 2 | Inductor: xd 20 uH £107% 09848 | H 51074020
A2 1855-0033 1 | TSTR: 5i FET N channel 17858 | FN 576
A2Q2 1653-0036 7T | TSTR: St PNP 2NJ06 04713 | 2N3906-5
A2Q3 1854-0314 1 | TSTR: St NPN 310 mW 320 MHz 04713 | MPs6521
A2Q4 1854-0039 2 | TSTH: St NPN 2N3052 B6G68S | 2N3053
A2Q3, A2Q0 1854-0215 6 | TSTR: S5i NPN IN3J904 04713 | 2N3904
A2QT, A2Q8 1453-0036 6 | TSTR: 5i PRP 2N3006 04713 | 2N3906
A2Q9 1854 -0039 TSTR: Si NPN 2N3053 B6A84 | 2N3053
A2Q10 1854-0215 TSTR: Si NPN 2N3904 04713 | 2N3904
AQul 1853-0036 TSTR: of PNP 2N3006 04713 | 2N3506
A2012 through| 1854-0215 TSTR: SiNPN 2N1904 04713 | 2N3904
A2Q14
A2Q15 throughl 1B53-0036 TSTR: St PNP 2N3%06 04713 | 2N3906
A2Q17
AZR1 0698-4121 5 | R: fxd prec comp 11,3k 1T 178 W 75042 | CEAT-0 obd
AZ2R2 0757-0474 4 | R: Ixd prec met fIm 243 ki} 17 178 W 91637 | MFF-1'B T-0 obd
A2R3 0686-1625 I | R Ixdcomp 3.6k 50 172W 01121 | EB 3625
A2R4 0698-3178 2 | R: fxd prec met (Im 4871 1% 1/8 W 01637 | MFF-1'8 T-O obd
AR5 0698-4196 5 | R: fxd prec met [Im 1.OT k2 110 18 W 01637 | MFF-1/8 T-O obd
A2ZR6 2100-0095 1 R: var comp lin 100 k0 £300 0,10 W 71450 | UPE TORE {hp)
AZR7 0686-2265 1 R: [xd comp 22M 50 172 W 01121 EB-2265

6-4



Mode! 400F/FL Section V1

Fable 6-1 Replaceable Parts (Cont'd)

REFERENCE ~hp- . . . . ow
DESIGNATOR PART RO. TQ DESCRIPTION MFR MER PAILT NO
A2R8 0757-0410 1 i Ixd pree met fim 30102 ¢17 1/8 W 1637 | MFF-1/B T-O ohd
A2R9 0767-0434 11 Rt Ixd pree met fIm 3,65 ki «17 178 W 1637 | MFF-1'8T-O obd
A2RI10 0698-3510 2 | Rt fxd prec mot fim 45312 411 8 W 91637 | MFF-1/8T-Q ol
AZRI11 0098-4457 b | It fxd prec met {lm 57602 415 178 W 91637 | MEF-1 4 T-Q nbd
A2RI2 07157-0474 R fxd met fim 243k 17 1/8 W 91637 | MFF-1/8'T-0 nobd
A2RI3 0757-0434 R: Ixd prec met OQm 365 kD 17 1B W 91637 | MFF-1'8 T-0 obd
A21t14 0698-4356 1 R: Ixd prec met flm 80,60 ¢1'c 178 W 91637 | MFF-1'BT-0 uhd
A2R15 0693-4121 I: Ixd pree met flm 1L 3k 37 1/8 W 75042 | CEAT-0O nhid
AZRI16 0757-0428 1 | R: fxd prec met flm 1,62 k0«15 1/B W 76042 | CEAT-0 ol
A2R17 0157-0808 1 | R: fxd prec met fim 3010 +151/2 W 75042 | CECT-O ohxl
A2R18 0658-3557 R: xd prec met fim 8069 1% 1/8 W 75042 | CEAT-O ol
A2RID Not assigned

A2R20 07567-071 2 | R fxd prec met m 68,10 217 172 W 91637 | MFF-1/2T-0 obd
A2R21 0698-4196 R: Ixd prec met (lm LOT Kk 215 178 W 91837 | MFF-1'8 T-QO obd
A2R22, A2R23| 0757-0434 R: Ixd prec met flm 3.65 ki +17 178 W 91637 | MFF-1/8 T-O obd
A2R24 0757-0290 2 R Ixd prec met flm 6. 19 kD ¢ 178 W 91637 | MFF-1/8T-0 ohd
A2R25 0698-4121 R; fxd prec met flm 1.3 kR 1% 1/8 W 75042 | CEAT-0O nlul
A2R26 0757-0447 I R: xd pree'met flm 16,2 k22 tl‘_’;a 1/BW 75042 | CEAT-O obd
A2R27 0698-3155 1 R: Ixd prec met flm 4,64 k2 1% 178 W 31637 | MFF-1/8 T-0 old
AZR28, A2R29| O757-0434 It fxd prec met fim 3,65 ki +16 178 W B1637 | MFF-1/8'T-0 nhd
AZRI0 0698-3156 4 § I fxd pree met fim 14, TkD 192178 W 76042 | CEAT-0O shid
AZR31 0757-0794 R: fxd prec met fIm 68, 102 1T 1/2 W 91637 | MFF-1'2T-0 ubd
A2R32 0698-4196 R: fxd prec mot fln LOT k2 e 1'% 178 W 81637 | MFF-1'8 T-0 obd
A2R32 Q7570274 it Ixd prec met fim 121k 1'% 18 W 91637 | MF-1/10-32
A2RI4 0757-0408 R: fxd met flm 24392 :101/8 W 75042 | CEAT-0 obd
A2RY5, AZRIG| 0757-0434 ¢ fxd prec met [In 3,65k ¢1% 1/8 W 91637 | MFF-1/8 T-0 ol
A2RA7 0757-0438 1 | R: [xcd prec met fim 5,11 k2 :15 1/B W 75042 | CEAT-0 obd
A2R318 0698-3156 Re fxd prec met flm 14, 7kQ 1% /8 W 75042 | CEAT-0O ol
AZR38 0757.0422 R: Ixd pree met flm 000 2 : 1'% 1/8 W 91637 | MF-1710-32

AZRA0 0698-4448 2 | I Ixd pree met flm 294 2 + 1% 1/8 W 19701 | MFPiC

A2RAL 0098-4196 R: Ixd prec met fim 1,07 kD .45 1/B W 81637 | MFF-1/8 T-0 otud
A2R42 0757-0401 R: [xd prec met fim 1009 15 1/8 W 75042 | CEAT-0O o
A2R43 0757-0408 1 R: Ixd prec met D 2434 10 178 W 75042 | CEAT-U ol
A2R44 0698-3166 R: fxd pree met fim 4, Tk 415178 W 75042 | CEAT-O olxd
A2RAS 0757-0277 2 | R: fxd prec met flm 49,09 :15 1/8 W 91637 | MFF-1/2T.-2
A2R48 0757-0441 ! | R: ixd prec met flm 8,25 kit 1157 1/8 W 75042 | CEAT-O obd
AZR47 0608-3157 2 | R: fxd prec met flm 19,6 k2 15 1/8 W 75042 | CEAT-O obid
A2R43 0757-0401 R: fxd pree met (m 10092 10 1/8 W 75042 | CEAT-O abid
A2R49 0AU8-3156 R: fxd prec met Hm 14.Tki? 12 1/8 W 75042 | CEAT-0 obd
A2R50 07570434 R: Ixd prec met flm 3,65 k2 1% 1/8 W 91637 | MFF-1/8 T-0Q obd
A2RS51 0698-4121 R: fxdmet im 1.3k s1H1/8 W 75042 | CEAT-O obd
A2RS52 0757-0444 1 | R: Ixdprec met fIm 12,1k ¢17 178 W 75042 | CEAT-O nhid
A2R53 0698-4121 R Ixdmet Dm IL3 k210 178 W 75042 | CEAT-0 ubid
A2R54 0757-0401 R: fxd prec met flm 1009 +1% 1/8 W 75042 | CEAT-O obxd
A2R55 0698-3438 R: Ixd prec met [Im 1470 +1% 1/8 W 01637 | MFF-1/8 T-O obd
A2R56 0698-3450 2 | R: fxd prec met fim 42,2 k02 415 1/8 W 81637 | MFF-1'8'T-0 obd
A2RS5T 0757-0408 1 | R: fxd pree met flm 2430 115 178 W 01637 | MFF-1'8 T-0 obd
A2R58, A2RS59| 2100-0240 3 | R: varp ec ww 1009 2% 1-1/2 W 11237 | 110 obd
A2RE0 0767-0277 R: fxd prec met {1 49,952 +170 178 W 91637 | MFF-1'8 T-O obd
A2R6L 0698-3157 R: fxd prec met flm 19,6 k2 £1% 1/8 W 18042 | CEAT-O ohd
A2R62 2100-0290 R: var ww 100§ £20% 1-1/2 W 11237 | 110 obd
A2RE3* 0698-4458 1 e Ixd flm 590 9 1% 1/8 W 14674 C3T-0 obd
A2R64 0608-3434 1 | R: Ixd prec met flm 34,80 £170 1/8 W 75042 | CEAT-O obd
A2RE5 0767-0381 1 R: fxd prec met flm 152 +1° 18 W 91637 | MFF-1'8 T-O ol
AZREB 0757-0384 1 | R: fxd prec met flm 200 «87 1/8 W 91637 | MFF-1/B T-O ol
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Section VI

Fable 6-1

Beplaceable Parts {Cant'd)

Maodel $Q0F/FL

REFERENCE

-hp-

. - P ' .
DESIGNATON PART NO ra DESCRIPTION MFR MFR PART NO
A2I6T 6757 -0348 it fxd prec met fhn 102 (1018 W 91637 | MFF-1'8T-0Q ohd
A2nGa 2160.0277 1 R var comp Un 10022 20 0,3 W 71450 | Type UPEBS CV
A2RGH 0645 -4196 Rt Ixd pree met flm 1LOTKQ « 17 1B W 281637 | MFF-1'8T-0 obd
AZRTO 06Y8 -3450 H: Ixd prec met (m 42, 2k0 17 18 W 01637 | MFF-1'BT-O obd
A2RTY 0757-0290 It: Ixd pree mot fm 6,19 ki 17 178 W 91637 | MEF-1'8T-0 obd
AZRT2 0698-3178 i fxd prec mot flm 487 €« l'?.nl B W 01637 | MFF-1/BT-0 obd
AT 0THT-0474 e b pree met flm 243 k9 + 't 1B W 01637 | MFF-1/BT-0 obd
A2RT4, A2RTG]  0757-0434 2 [t proe met Om 3,65k 1T 1 BW 91637 | MFF-1/BT-0 obd
(400F L. unly, A2II75)
Ct 0280-0106 C: Db Ta 60 uF 207 6 vdew (400FL anly} | 56280 | 150D606%00602
CH1 1901 -0040 Dinde: 81 {400F unly) 30 mA at +10 piv .32 07910 | CDG31Y ohd
pF 2 ns

51 1450-0040 2 Lamp: NE-2E clear 72765 | 590-125 ohd
Fl 2110-0320 1 Fuse: 150 MAT S0 71400 | MDI. 15/100

J1 throuph J3 See MPJ3, MDY, MPI2, and MPI13

Jd 1251-2357 1 Connector: ace power cord receptacle 87030 | B-1061-2

Li, L2 f140-0041 2 | Inductor: ixd 2,5 mH £ 10 95265 | SA-2500-1

ML 1120-0018 1 Meter: lacar (400F only) -hj-

M1 1120.0019 1 Muoter: Ly (J00FL only) -hp-

M1 1120-1273 1 Moeter: linonr (400F only, Option 01) <hp-

MPL 0340-00590 i Insulator: 2 hole BIP with tocating key <hp-

MP2 0340-0086 1 Insulator: 2 hole without locatin e key -hyp-

MP3 1510-0010 3 Dinding Post Ass'y: rod battery voltage -hp-

MP4 1510-0011 2 Binding Post Ass'y: black rear pnel -hp-

MP5 1400-0084 1 Holder: fuse 75915 [ 342014

MPG 0340-008" 1 Insulator: 3 hole BI* in line ~ha-

MP7 0340-0091 1 Insulator: 3 hole BP with localing key -hp-

MpB 1205-0033 2 Semiconductor: heat dissipator 05820 { NF-207

MP9 00400-00605 1 | sShicld: meter -hp-

MPIO 0370-0113 1 Knob: bar with une arrow part of 81 black ~hp-

MPLL 03570-0115 1 Knobt bar red with pointer part of 52 -hp-

MP12 1510-0035 1 | Binding Pust Ass'y; black INPUT -hp-

MP13 1510-0036 1 Binding Post Ass'y: red INPUT -hp-

MP14 0340-009) 2 insulitor: binding post {single) ~hp-

MP15 1340-0100 ] Insulator: Pinding post (single)

MPL6 5040-4503 8§ Insulitor: nylon threaded ~hp-

MPL7 00400-05502 1 Can: shield =hp-

MPl8 00-100-04102 1 Cover: wttenuator -hyp-

MP1% 1340-0050 2 Phite: handle plated steel 12136 ohid
MP20 1440-0048 1 Strap: handle, block viny! 12138 ubhd
MP21 1440-0045 2 Cap: handle, brushed cadpium 12136 obad
A P22 00400-64103 1 Cover Ars'y: top 5x 11 sm -hp-

MP23 5060-0503 2 Frame: sub mod G x 11 -hp-

MP24 00400-00210 1 Panel: rear{order 00400-60202 to include -hn-

power connector and switch.)

MDP25 5000 8565 2 Cover Ase'y: shde 6x 1L sm ~hp-

MP26 50008571 3 Cover Ass'y: bottom 5x 11 sm -hp-

MP27 1490-0031 ' Stand: 173 mod tilt 91260 obd
MP28 5060-0727 - Foot Ass'y: 173 mod <hp-

MP29 5040-0700 thnge -hp-

MP30 00400-00227 1 Banel: front (A00FL only) -hp-

00400-00225 3 Pancel: front (400F unly} -hp-

MP31 50206152 1 Trim: meter third prod (ALL Models) ~hp-

MP32 5000-5838 2 | #rarket: cover retainer -hp-

MP33 0390-0052 ) Nut: Tinnerman 78553 ] C-8020-632-248
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Maodel 400F/FL

Section VI

Table G-¥.  [eplaccable Parts (Cunt'd)
REFERENCE ~hp- . . , . N
DESIGNATOR PART NO. rQ DESCIUPTION MFR MFIR PART Kt}
R} 0687-3331 3 R: Ixd comp 33 ki + 107 1/2 W 01121 | EB-3331
51 00400-61303 1 Switch Assembly: range mncludes -hp-
Cl
CR1, CR2
It1 through R15
51C1 0160-0207 1 C: fxd mylar 0,01 uF 57 200V 56289 | 102P10352
SI1CR1, SICR2} 1001-0040 Poder 85130 mA at « 10 V plv 12 pF 2 ns 07910 | CD631H ohd
sS1R1 0757-6167 1| R fxd prec met [m 143 1 ¢ 17 1/4 W 18701 | MFEC T-0 vbd
SIR2 through 0635-4118 5 R: fxd prec met fim 277,48 2 : 0,17 1/4 W 75042 | CEBT-3 obud
S1nG
SIR7 through 0698-4110 6 | R: fxd prec met ftm 410.26 2 40,17 1/4W | 75042 | CEB T-3 ohil
S1R12
S1R13 0698-4117 1 R: Ixd pree met flm 189,72 02 +0, 1T 1/4 W 76042 | CEB 1-3 uind
S1R14, SIRLS 0687-1501 2 R: Ixd comp 159 ¢10% 172 W =hp-
52 P/o RANGE switch assembly 51
s3 3101 -0036 1 Switch: toggle SPST On-None-Oft BB140 | B928K61
3amps 25V
54 3101-1234 1 Switch: slide DPDT 82389 | 11A.12422 ulxd
Tl 6100-1321 3 Transformer -hp-
TP1 through 0360-0435 4 Terminal: board silver plated brass 12284 | 1012-2
hd
' 00400-61602 1 Cable 1: power -hp-
w2 00400-61603 1 Cable 2: meter ~hp-
81201348 1 Cord: power 70903 nhd
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Model 400F/FL Section VI

SECTION VII
TROUBLESHOOTING AND
CIiRCUIT DIAGRAMS

7-t. INTRODUCTION. location on the Al and AZ printed circuit boards and the
location of the internal adjustments. Figure 7-3 is the
7-2, This section contains the schematic and component schematic diageam of the 400F/FL. Main signal paths and

location disgrams for the Model 400F/FL. Figure 7-) shows feedback paths are identified. (Refer to GENERAL SCHE-
a flattened view of the RANGE switch and part of the MATIC NOTES.)
intesnal wiring data. Figure 7.2 shows the compoenent

REFERENCE DESIGNATIONS

ASSEMBLY ASSEMBLY
REFERENCE ASSEMBLY PARTI NUMBER
DESIGNATION NAME  (INCLUDES A2At SUBASSEMBLY)

——, Fe -

JACK NAZ 15 MOUNTED © A2 | POWER SuPPLY (00XxX-66301)

CHASSIS On ANOTHER JSSEMBLT

Pl 15 MOUNTED GH ASSEMBLY DA 1S
\‘}" OHE S5 E O Boahs VR T véslihaton 15 azen
LG HL
M TEST L
£ 15 NOT MOUNTED | A3 EST VOLTASE <o /OI\ , I
ON A2 ASSEM v +2.92v Iy, \XA2 2
WFLETE DESIGNATOR 15 P : 3
(COFLETE e s o H [ g i CONPLETE DESIGNATOR 15 A2R4 737
: 3
3
: l SUBASSEMBLY OF 4 I DENOTES SCHEM,
2 2 {4 €& ICOMAETE DESIGNATOR 15 241) ON WHICH CORNEC TioN
. 1
—<é‘j xm.wu.v worcares AL )
PINOF 242 4NO P [PHOTO-CHOPPER OSC |
I
Y I8 | o sl o2
© * 7>
51~
I MALE STANDOFF | FEMALE PIN
WIRE COLOR: COLOR COCE 1S ThE Sawe

MAY R Mar A WHIZRED WIRE
oLET NOT BE MUMBERED AP,
AT

COM,
| Ik

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S} OR BOTH FOR COMPLETE DESIGNATION

NUMBER INQICATES BASE COLOR, SECOND | OFF TERMINAL, MAY OR
MMEER INDENTIFIES WIDER SIRIP, AND \ MAY NOT BE NOMBERED I
THE THIRD INCICATES THE NARRGWER

STHIP, (324, DENOTES WHI/REDZYEL wilE) I

. . |
| I
N TrE RESISTOR SO COOE. Feast EVELET OR STAND- I l PIN CONNECTOR CONNECTOR DN
2 |
4

SY0 A 712
GENERAL SCHEMATIC NOTES
!. PARTIAL REFERENCE DESIGNATIONS 8. _ ___ I DENOTES NEAR PANEL MARKING.
ARE SHOWN: PREFIX WITH ASSEMBLY OR
SUBASSEMBLY DESIGNATION{S) OR BOTH 9, W DENOTES SCREWDRIVER ADJUST.
FOR COMPLETE DESIGNATION,
10.,918) DENOTES WIRE COLOR USING STAN.
2. COMPONENT VALUES ARE SHOWN AS DARD COLOR CODE. {e.g. 918 =
FOLLOWS UNLESS OTHERWISE NOTED: WHITE, BROWN, GRA'/)
{a)  RESISTANCE IN OHMS 1. % OPTIMUM VALUE SELECTED AT FAC-
(b} CAPACITANCE IN MICROFARADS TORY.
{e)  INDUCTANCE IN MILLIHENRIES
12.{> DENOTESWIRE CONNECTION.
3, o = e DENOTES ASSEMBLY (RED) T
4,— — — — — DENOTES SHIELD. 13. ¥ DENOTES POWER GROUND.
B. swarmmmm—— DENOTES MAIN SIGNAL PATH,
14. sa DENOTES FLOATING CHASSIS GROUND.
6. = DENOTES FEEDBACK PATH 15. ¢7 DENOTES BOARD GROUND.
16. 7 DENOTES CONNECTION TO POWER
7. bEnoTES FRONT PANEL MARKING. GROUND.
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CODE LIST OF MANUFACTURERS

The folleowing eode mumbera ar« from Ihe Frderal Supply Code for Manulacharerns Catalgiag Hasdbonka -1 (Name to atel and He 3 tCoate
to Name) und thesr lateat nupplements The date of revision and the datr of e supplements used Jpprar ab the deidtem of risch puge Alpha
betical contes have been arbitrazily assigned to supplicrs ant dppearing in the HE Handivekn

Cl;-‘:! Manufarturer Address
00000 U 5 A Common. . Any wpplier of U B,
00}38  McCoy Electtonies. . Mount lnlly Springs, Pa
w0213 Rige Electronics (’.‘nrp . Rochealer, N Y
00287 Cemco, Ine - Danielann, Conn
00334 Numidial . . . Colton, Callt
00348 Mictron, Co., lnr - Valley Stream, K.Y
0011} Garlock Ine. .. Cherey 3k, N.J
0036 Aerovor Corp. . .. . New Bedlord, Mass
00178 Amp. Ine. . . Harrimburg, Pa
00783 Adreraft Radin (‘urp <+« Dounton, N 2
00809  Croven, Lid, . Whithy, Ontarin, Cinada
0083 Northern Engloeering

Latrstories, Inc urhington, Wia
00853  Sangamo Electric Co.,

Pickens Dy S . Pichenn, 8C
00BE8  Gor Enginerring Co. . (‘Ily ni Intvatry, Cal.
0083}  Carl E. Hulmrs Corp Loa Angelrs, Cal.
00829 Mierolab jar, » Livirgston, N
01047 General Elecirie Cn.,

Caparitor Dept . Hudkon Falls, N Y.
01008 Alden Products (‘n. .Brockton, Mass.
01121 Allen Bradley Co. . . Milwaukee , Win
03255  Litton Industzies, [ne - Deverty Hilta, Ca).
028)  TRW Sembconductars, inc. Lawndale, Ca)
01205  Trxas [natruments, the |

Transiator Products Dy . Dullas, Teras
01)49  The Alliance Mtg. Cc Alliance, Ohio
01538 Semall Paris Ine. - Los Angeles, Cal,
01580 Pacihic Relays, Inc . . Van Nuys, Cal.
QI&T0  Gudebrod Droa. Silk Co New York, R Y.
01810 Ameroch Corp . Rocklored, 111,
01960  Pulse Enginesring Co . Lanta Clara, Cal
02114 Ferroneube Corp. of

America . . Raugerties, X Y.
02118 Wheeluck Signats,Inc. .. . lang Draneh, B J
02285  Cole Rubber and Plastics Inc . Sunnyvelr, Cal
Q2660  Amphennol-Borg Elecironics

Corp. - . Broadvies, 01
0275 Radio Corp. of Am"lcu.blml-

conductor and Materiale

Divison . .Somerville, N J
€211 Vacaline Cn of Amrrlu.

Inc . Old Riybrook, Coun
02777 MHoplins Engi. eringCo San Fernando, Cal.
02813 Hudson Tool & Ihe Kewark,N J
03298 Nylon Molding Corp. Springfield N J.
03308  G.E. Semicunductor Prod

Dept, . . . .. . Syracuse, N ¥
03705 Apex Marhine & Tl Cu, -Dayton, Ohlo
03T Eldema Corp. Compéun, Calit
01818 Parkrr Seal Co. . . -Los Angeles, C¥)
01877 Transitron Electric Corp Wakelield, Mans
0888  Pyrolilm Hesistor Co.

Ine. . . Cedar Knobls, N J.
03334 Singer Co., Diedl Div, |

Finderne Plant . Sumerville, N J
G4009  Arrow, Hart and Hr(rm.\u

Elect Cn . Nartford, Cona
0401Y  Tarvwus Corp lambertville, ¥ 1
Q4062  Arco Electranie Ine. Great Neck, N Y.
04217 Eanex Wire . Los Angelen, Cal
222 Hi-Q Dvision of Arruvor  Myrtle Beach, § C
C4154  Precision Paprr Tube Co. Wheeling, 1L
04404 Paliy A'to Diviswon af Hewleit-

Packard Co. Palo Alte, Ca)
0483 Sylvania Elecinie Products,

Mierowave Device iy Mountain View, Cal
04673 Dakuta Engr. Inc. Culver City, Cal
04713 Mutorola Ine Semiconductor

Prod [y . Thaenix, Aritana
12 Fitron Co. tne. Western

Dy, . Culver City, Cul.
0477 Auvtomatic Electric Co. . Nurislake, 110
04796 Sequola Wire Co. Tedwod City, Tal
04811 Precinion Coil Spring Co. El1 Monte, Cal
C4ET0 P M. Maotor Cempany Wentchester, HY
04919 Component M.t Service

Co. .. W Drudgesater, Masn
05006  Tuenueth Century Flistics,

tnc . Los Angelvs, Cal
05277 Wuun..huun Electric Cnrp

Semiconductoy Dept Younguwmal, Ma
00015-4%

Revised: Muy, 1970

Cinfr
Nu

08347
%397

Lyl
05503
LT

03624
05728

05120
05783
05810
06004

0050
a611s

6402
o£540
08535

CERES
05341
04812
08080
Q068
ane
o3

o718

07149
07432
07248
o12e1
Lizrin]

i
9Tt
08T

01700

[Lbd]
0*N0
0793

07980

0614
CRIND
081458

08324
OREAd
mny
[LH L)

[1kri]
(310

OKBGH

QBYB4
V3026
05007
1] ]
Dl LE]

Qo250
09153
09560

00795
o992
10214

10433
10e86

Manufacturer Arkirenn

Ultransx, Jne San Matro, Cal
Uninn Carbine Corp |, Elert
thy . bew Yorn, N ¥
Yiking Ind Inr Camya Park, Cal
lener Elecirn-Plasties Ine Sunnyvale, Cal
Coama Plantir ir o Electrical
Spre O )
Barber Colman Co.
Titken Uptiral Cn .
Raatyn Heightn, Long Islamt, N Y
Metro-Tel Carp Werthury N ¥
Stewart Englnerring Co Sants Cruz, Cal
Wakrfield Enginerring Inc Wakefield, Masn
DBansick T, v of Meaart
Warner Corp
Raychem Corp.
Bauseh amd Lomb ()pnral

Clevelang, Ohis
Ruckfora, 111

Bridgeport, Conn
Ttrdwinsd Cily, Cal

Cn Hochenter, N Y
E.T.A Prosducis Co «of

Amrkicd Chiragn, I
Amalom Electronic Hardsare

Lo, Ine. . New Ruchelle, N ¥
Reede Elecirical nstrument

Co., Inc Penacock. N It

Grneeald Denru Co. ,tne .
Compenents Ine. LAPIL. Dy
Torrington Mig Co. et Ty,
Varian Arnee. Fimae Div
Kelvin Elecinie Co

Indianapoiin, Ind

Phoenin, Aritone

Van Buys, Cat

. San Carlon. Cat
Van Nuyn. €4l

Digtlran Co Paradena. Cal
Tranmstor Electronies

Corp Mipneapuiin . Minn
Wrstinghouse Elecizic

Corp ,Electrume Tutc Ty Elmira, N Y
Filmohm Corp New S NY

City of Imiustry, Cal
Sibicun Transisur Corp Cartr Placr, N Y
Avnet Corp | Culver City, Cal
Fatrchild Camera & Inat Cuorp
Semiconductor My Mountain View, Cal
Minnesnts Hubber Co Minneapobia, Minn
Birtcher Carp, Tne Munterey Park, Cal
Sylvania Eleet Prod Inc |
Mt View Operatinns
Trchnical Ware Products
Ine Cranfont, K
Dedine Elect Co Chicagn, 11E
Continental Device Corp . Hawthorne, Cal
Haytheon Mfg. Cu. . Semi-
conmductor thy
Hewletl-Parkaed Co
New Jeeary Divisun
\'S Enpnerring Co
Bhing, Delbett Co,
Burgess Mattery Co
Nuura Falls, Ontarin, Canaty
Drulnrh Faatener Corp _os Angrles, Ca)
Bristol Cu,, The Waterbury, Conn
Bloan Campany Sun Valley, Cal
ITT Canron Electric Ine
Phoenia [y
Natishal Raho Lab Inr
CRS Electronics Semicondutlur
Operations, Dy of CNS Ine
Caneral Eleririe Co
Mimature Lamp Dept .
Mrl-Raln
Pabcuch Helays Thy .
Electromic Enclosuers Ine
Texas Capacitor Cuo
Tech ind tne. Atohm
Elect
Ele¢tro Asarmbilien, Im'
C & K Companenta [m‘
Mallory Dattery Co ol
Carada, Lid Toranato, Ontapir, Canddy
Pennsylvanid Florecarben Cheton Beights. Fenn.
Burndy Corp. Nurwaik, Cohn
Genwral Tranalatur Western
Corp
TiTal Ine
Carbirumtum Co

Cinch-Graphik Co

Miuntain View, Cal

Muountain View, Cal

Richdway, 8 J
- Loa Apgrles, Cal
Pmona, Cal

Phocnix, Aritons
Paramun, N J

Lowelt. Mars

Clevelsnd, Ohhs
. Indlanapelis, Tt
Conta Mena, Cal
L Angreles, Cabal
Huustin, Teaas

Durbank, Cat
Chivago, I
Newtunt, Mians

Lon Argeles, Ual
Prrkeley, Cal
Nugara Falla. N Y

Al

Cinle
Mot

1123
11237

11242
LR E1 )

113ts
114353
[ LAL
"

"7
187
12138
1n0
12%14

172607
12728
1 2R3
1881
12910
12944
19
3L
1103
132t
13298
13833

14099
14183
14158
14432

1449
14650
14674
(LNEH
14u60
15106
15203
15287
1525¢
[bLLL]
19566
1363
L2k

15501
1500K
16037
16179
1812
18554
(L1708
JERBE

16150
1TEo%
17474
17h73
11148
1LY
1TKT0
1K042
InDH3
18324
18454
IR4RE
JBLES
1854
16612
167
1rG11
1915

19300

14549

Manutas buree Aipy e

CISof Derne . Ine ferne  Ina
Chicagn Telrphone uf

Calitorma, Ine i Puartena, £l

Nay Matr Blectromes Darp Walthem, Masn

Telrdynre tne  Mirrasde
Ihy Pala Altu, € a1
NLLT el Eremnry, €4l

Jamatea, NOY
Conta Mena, Ual

Preciman Cannecior Corp
Pruncan Elrctpanien Ine

General Instrument Corp
Semienmdurtor Thyininn Potucts

Grwp Newarh, N J
Imperial Efecironis , ine Durra Ihapk, Cal
Mrlabe, Inc Fato Alta, Cal

Philadeiphia Hanele Ca Camilen, N 1

Grive Mig Co | Ine Khad® Geove, M,
falton td Ine Iata Syntem

v Albunus rus, h M
Clarontat Mig Co Duver, 8 11
Elmar Filier Corp W Haven, Coon
Nippon Elrcirir Ca | L1 Fokyo, Japun
Meten Elertrunies Corp Clarh, N 3

T Its Eemicunductor tm Newpart Beach, Cal

heknon Electronica Corp Mettntale, Arironag
Arren Supply Cn | Tnr Wili bita, Kahsan
Wiken Produits Detrot, Mich

Dallan, Trian
Tappan, 8 ¥
Marinwr e rmany

Thermailoy
Saotstrnn Devicrn Ine
Teletunken (mbH)
Mulland -Wright v of
Pacilic Indusieien, Tne
Yem -Tech
Calit lemiplur Cerp
American Components, Inc
ITT Semironductor. & Thy ol

Int Felephone amd Telegraph

Crpporation Weat Palm Beach, $Ha
Hewledt- Pachant Company Lewrbamal, {'nlo

Karaan Uity, Kannan

Newbury Park, CCa)

Santa Monica, Cal

Conshohen hen, Py

Cornell Dublier Electrr Corp Newark, N )
Cureing Glana Works Cormng, N ¥
Elvctra Cube Ine Hin Gabriel Ul
Willtame Mig Lo San Jewe, Cal
The Sphere Co Ine Little Balin, N1

Wehnter Elvcironies £o New York, N ¥
Scpemien Corp wihridie, Cal
Adjustable Bunhing Co A Hothyvaaod, Cal
Micren Flectrosuen tmntenUpry 3 omg Inlandh ¥
Amprote Thnt Cupp Lanhroak, N Y
Cahletronas Lanth Meaa, Cal
Twrniieth Century Call

Spring Ui Nanda € lars tal
Frowal Flest {nr Framingham, Marn
Amrlee fn Mountain Yuw Ual

Sprure Pine Mg ts
Omny-Npectrd I
Campuler Thode Eorp
Elrctrand Cn
Panith ALperalt Nut Corp
Mra) Pyee Meter Co I
Iw tur Meter Iy
Thelon Raadio iy ot 43 M Carp
Thermuma tien e
Tranes Comgann
Parpdin Meeal Peasburin & ipp
Angrtrehm Free Inc
Mlwenis hnr
MetGras -Ediren Co
Poaer Tenrgn Pacihie las
Clesite Carp Seimironduc e Dy
Bigne o Corp
Ty-Uar Mg U e
TEW Flect Comp Dhs
Chimeru s
Curtss Inetrument Tne M
Viskay Instrumenina lne
F 1 obralvnt and Ciel, Bre
Inpant Mg Co
Ihe Bemhx Curp L Navigation &
Cintral iy
Thumas A Fdiren Intustries,
Dy ot Motieda -Eime s
Convoa

Fpruce Pine. N
Detrrgt, L

L, &)

Vhyon, W )
Panmteny, €t

Hrovklvn, N Y
A kaopis, Bt
4 anopa Park . Cal
Moaunbain Vies , Cu)
Akron, Ll
MHoellyaonad, Uab
Ninmvsale )
Mandbenater. N I
Palie A, Cal
Pali At Cal
runmyvals Ual
Mellintea, Atans
Der Plames 1
Faimyille, Mars
Kikeo, N ¥
Malsern Pa
W ilhungton, De|
Ailadukrs Wy

LT

Tetertorn, N f

We st Urangr N )
Ealbain Park. tal

From  Handths b Spple merrs
HA-F Dytat January 1950




(;':t' Manutarture: Addrenn
13644 LHC Flectrenmea Hurnebradn N ¥
19701 Flrotra Mig Cn Irutepemtence , Kineas
20181 twrrral Alronics Cotp Philaneiphia, Pa
21116 Exrcutone, Inr Lo Intamd €1y, N ¥
21154  Falmir Bearing C , The New Brjtian, Conn
21330 Faneterl Mrtallurgical Corp N thiragn, NI
nan General fteed Cn Mruche NI
2G4 Tenvcan Corp Indianapalie, It
117 Aritssh Ratio Elecironien Lad Waskington, DE7
2445 6 E Lamp Mivisica. Nela Park, Cleveland, Qhin
4655 Genreral Hadio Co Wenl Coneurd, Mana
24FR1 Memeor Inc  Comp [hy Hunlinginh Ind
28184 Griea Hrprostucer Curp Nrw Rochellr, N Y
IEL Grabert File Cooof America Ine Carlstadt, K )
268%1  Compac Holisater Co Muthister, ¢al
26092 Hamuton Wateh Cn Lancarter. 4
THEED  Mwwlett. Packard Co Palo Alts, €31
TSR0 Meyman Mig Co Kenjlworth, N J
0817 Enstrument Specialtien Co

Inc Little Palln, N
MW G E Heerving Tube Dept Owersborn, Ky
34434 Lectrohm lne . Caicagn, N
36196 Sanwyck Cond Produrts,

Led MHawheabury, Onliri, Canada
36287 Cunminghaem, W H & ik,

Lid Turontn, Ontarin, Canada
¥4 PR Matlory & Co Ine Indyanapulis, bt
39543 Moechanical Industeien Prigd Co Akron. Ohn
405206 Minuature Precimon Dearings Inc Keene, N H
20931 Honeywell Tng Minnrapolis, Minn
42190 Muter Cu, Chicaga, 1)
41090 € A Norgren Co Enlenunxt, Culn
4685 Ohmite MIg Co Skokie, 1
4EJ84  Penn Eng. &Mig Corp v yleatoen, Pa
104 Polarewt Corp Caml ridge . Masw
ARE2G  Precinins Thermometer &

Inat Co Soulhampton, Pa
4956 Microwave & Pouer Tube Div Waltham, Mass
32090  Howan Contrabler Co Wentnrinater, M
32083 HPFCn , Med Flro Dy Waltham, Mass
54294 Shallcrras Ml Co Selma, K C.
55028 Sumpaon Electric Co Chicagn, N1
5913 Sonatore Corp Ftmalord, 8 ¥
55938 Maytheon Co Commerrial Apparatus

& Syntem Div %y Norwalk, Conn
3RE3T  Fpaulding Fiber Co | Ine Tonawanda, 8 ¥
36289  Sprague Electrir Cn North Adamn, Mans
INAT4 Superior Flect Co firsntal, Conn
59448  Telew Corp Tuiss, Ohta
39730 Thomas & Pettn Co Elizabeth, N )
60741 Triplett Electriral Inst Uo Bluttte &, o
81775 Umiom Sertch and Signal Dy ot

Wonnmghoune AJF Hrake Co Pittaburgh, Pa
82110 Usiversat Elerinie Co Ouunni, Mich
E3T4)  Ward-Leonard Flectric Co ML Yermon, N Y
64539  Westetn Electtar Un , Ine New York, N ¥
5097 Wenten Inst Ine Wenlon-Newark  Nesarkh, N |
£629%  Wairtek Mg (a Chicagn, 14
CEYAG Minresita Mimng £ Ml Oo

fteyere Mincam thy o Paul, Mina
10216 Allen Mg Cn Warttord, Conn
10309 Alliet Control New York, N Y
TOIIR  Allmetal Sqrew ProductCo | Inc

Gapden City, & ¥
10417 Amplen. Iy of Chrysler Corp Ihtont. Mich
TO4RS  Allantic India Fubiber Warks, fore Chuago,
I0%6)  Amperite Co | Inc Unun City, N )
T0ATE  ADRC Produrts Tne Minneaspulin, Minn
0943 Prlden Mig Co Chicags, 11
0998 Iird Electric Coep Clrvelind, Ohie
T Mirebach Hadio Cn Nrw ¥ork N Y
11034 Bhlitey Electrae Co L Ine Frir. Pa
71041 Poston Grap Warks e ol

Murzay Ca uf Tewss Quiticey, Mann
TI2IR Pud Radws, Inc Willoughkby . Ol
TI2T)  Cambrwige Thermiasies Carp Cambrifie, Masn
726 Camloe Fastrner Corp Paramus. N
NN Carowell Comdenser Corp

Limdenhurat L 1 . N Y
THO0  NDusamann Ml D ol

McGras -Edison Co 2 Lowin, Mo
TIIE  Chieago Condenzer Corp Chicagn, 11
NUT  Calil Bprhing o Ine Pren-Ravera, Cal
TI430  CT5 Carp EIshart, tat.
TI488  ITT Cannon Elrctrie Inr f.on Angeles, Cal
TI4TY  Cinema, v Aerovos Corp urhank, tal
000)3-4%

Reviaed May. 19310

CODE LIST OF MANUFACTURIERS (Continued)

Ny

T1402
Ti%0n

LTS
e
1t
1744
T1THY

TIIRE
1213n

TR
Jenn

TIEN0

RN
TINTY
72028
2462
2064
72082
FALY]
1078
AEIRT]

339

13445
13506

TIs50
TIVME
TIeR?

I
11743
13193
1IN
TIR93
T100%
3557
TH2TE
T445Y
Tarsl
TadHhh

T8I0
5042
526
5118
32
TR
kkl13
THDON
210
ELI B

SHERT
ELLY)
TR0

TR,
TR
Tsh4
TTOER

TINTY
mn

e
11

11830
17638

11i64
Tiuey
LT

3T
THIN
TR}

Manuldetuter Adtress

CP Clare s O
Ventralah [he of
tilobe Vi bne
Commerondl Plasties 0o
Cornirh Wire U The
Cotn Cold U e
Uhidayn Miniatnre Lamp Sarhe
Crmh Mig Co |
Hosard b Lines Diy
Phew ooy Curp
Fleotrn Motive Mig o, Inr
Wlimantis , Conn

{hiagn IE

Milsaukes , Win
Chicapn I
hew Fark N Y
Provubenie, L
Chnapn i)

Chiragn . 1
Minland, Mich

Thalight Corp flrnklyn. N ¥
liana Gearral Corp

Etrctronios i Ked by, N}
taneral Instrumrat Corp

Cap Divisin Newark, N )

Drake Ml Cn
Hugh H Kby Bne
tandrman Co

Harwesn] Heaghts, 11
P

Elastir Shup Nut Corp Lhion N 1
Hebert M Nadley v Lo Angelen Lal
Ertr Technibogu 3l Pristucta, Ins Froe M

Princetun,
Chueago, 11

Manren Mig Co . Ine
HM Harpre Cn
Hebpeot Iy ol leckman fast |, Inr
Fultrrtun. €4l
Mughen Produdta S asion «l
Hughes Mirrratt o Kewpart earh, €al
Amperey Flont On Heshavilhe, | 1 . N ¥
Nradiey Semjevmduc ok Carp
New Haven. Conn
Hirtinrd CUnhn
Trenton N}

Carling Electrir lar
Cirrle F Mig Co
twurge K Garrett Cn

Ihy ML Itduntries The
Fedrral Serew Protucts Iar
Finvher Hiecial Mig €70
Lternerad tnduntrien Co The
Gonken Samping & T Co
JEIY Elpetrensen Corp
Jenmmgs iadio Mg Corp Nan e 4l
Grimve «Pin Creep Rudprtiehr N )
Signalite lnc w. NP
1M Winns, amd Sana Winthester  Mann
Intuntridl Comtenner Carp Uhicagne BN

Philutelphiy  Pa
Chirago. L
Cinvintati, Ohio
Elyria, Ohis
Crnhent |t
Nromblyn By

H ¥ Frudurte [hispon ol
Amphenoak-Borg Flestionne Corp

Dantury Conn
£ b lohnkon Co YWarera  Minn

Phdutelphia. P
Marsn, P
Nantw i b 131
Vernon N ¥
Chicagn 1L
Den Plames, N1
Fru ¥

Baa Franmine s, sl

Entrrnationa] Renpstancw Co

Keyntive Carban Ua | Ine El

CrS Knights, The

Kulha Eledtne Corp M

Lens Elestrn Mty o

Lottirtune, Ine

Ford Mig Co

W Marwelrel

tneral Inrirument Corg |

l fhyisin

Jamer Millen Mg Co . Iac

W Miller U

v h- Moaadnik, Ihe
Fasteaer Corp

Mueller Eleatrie Co

Natial Unwsn

Dak Manutacturing Co

The Pendis Carp .
Cles trostynamir s Nin N dlolbywinat, Cal

Pas it Metals U an Frans e, Ul

Phavairan Inslrument and

Newars, N}
Maliten. Mann
Los Angelen, Cal
of Uniteal Care
San beanden, Cal
Cheveland. o
Newarh, N I
Lrantal Lave 11

Eleniponge Cor S0 Pasadena, Ual
Philadeiphia Nieel 2m)
Wire Corp Philadrlphia, 4

Amerivin Marhine & Foundey Co
Futter & Drumbield Dy

THW Elrrtronic Compuaents Dy

tarheral Instrument Corp |
Hevilhivr Bivimien

Hrsislinoe Protucta Co

Hubberoradt Corp ol Caht

Shakrgirind Diviston of
filymnn Toasd Wiphs

FiEma o

Negnal Il atur Copp

Struthers-Punn Ine

Princeton. Ina.
Camden, N )

Hrowhlyn N ¥
Rarrirturg, P
Torrance. Cal

¥han, M
Rramteee . Mass
New York, N Y
Miman, N )

Al

Centr
L1

Trah2
Tl
LI TL
ThiNd
ThhY
TR
THHT
TULIR
TN
FRtL]
TITIT

S
LA ]

[l k]
L1 #H}
rOE3E

KNN3

Lledh
*N24R
w29
LUZ ]

LTS
R0A0Y
nOSKD
ROR4L
AON1Y
ama
Hon
LI
L¥R1H

LIREL
ALEHY
wlhdl
LY

[HITH
LIk

(R R L]
LHTH

L3 i

w22
W22

#21h
#2400
[+ 2 ¥4

BRTER
HINEE
HEINTT
LALENY
LRITLY ]
HINER

LA Pie}

LSIERY
kI8
LML)
KIJEY
»I4
#33
43312
[MELTY
rI%0)

KI5U4
WA

n1777
LALYS
I
BTy
LIkL. 3
L211]]

Manular hrer Arhitre v

Thompiecn tamer L 0
Tuley Mg o
e kppde arlen Uy
Manbaeit Thomren oep
Tirewrman frrodurts. Ine
Transtoreer brgimoen
Cante 0o
Walds a Rohipwr Ih
Veoelup Fhud, I
Y Mg €7
Uontine nlal Yart Firvtronies Coep

Phitidelphia, Pa
Jurjok Mig Carp Aew Rochelle, N Y
Mepen Privsnion of Nesnias Chuk 270
Morrsrtoun, N J

Prontele Carp Foslester, Ol
Mohniteer Alloy Preaturts Un Flitabeth, N )
Elretronie Industries Ansiniatinn

N ed b o pemL-comdu lor destie,

ANV thanubariubrr
Primax Sy, The

Corp
Laited Translurmer Curp
O ket Corp
[uwrne ba
At D

£ hivager I

Nan Prateieen, €l

Kt Marws, 1
Wallham, Mass

Cleve Jamd d)hin

San tutril, Lal
Newtunville  Masn
Loy Infamt 0y, B Y
Haritand. Conn
Chicagn, tH

Manon Flrdtronien
Wallinglurs, £'unn
brw York, N Y
¢ hicagn, L
LTY. YT O Y
+E Hoberinhaw Conrrals Co
Codumbus Ohw
Pxvbrance. Ohw
Menrovis, Cal
Marn Hill, N ¢
irten, Mann
Dayton, Dhjo
Clranyr . Uann

AllL Mar Pronlucta T
Asepy Labw] Cu
Haymmark .40 . Ine
Ehvear Aroold. Co 1
Ehmin tiray t o
Entrraghionsd fund I
Gravhall Cn Latirangr M
Triad Teannformer Cogp Yenur, Cal
Winchenlir Bier P Litton dnd | Ine
Lakville . Cunn
Multtary Specilivatuem
i enationadd Hectifis b Copp B1 Segunh dal
Aitpay Fleslpeman, e Cambrudge . Maryvlam!
Parry Comtroln, Thy  Bares Wright Corp
Weatretiwin, Mann
Carter Frevien s Flrctris €n b T TR HE
Nert Faratas hin Cipyee Hewilt
Fleateie i Mubohen &)
Fievtnie Henudator ©arp Nerwalk, (ohn
btiers Elevtromun Divinien of
Hwrr Cabbon o
Farohidd Camera & ikt Carp |
Ner A Dijenne Systems D
Magurie balustrien, Ine
Sulvanag Fleates Prod Ing
Fhretromie Tube s inion
Astron Undp Fast Kewark
Fapti b padt b
Metals & Conteals lor |
Senerr Protita
Fhilipn- Adlvaner Conerel ta
Mo nears b Prosbuctn Cerp Matison Wi
Bilton Mg Lo Ane Womafslink, N ¥
britor Flesdroan 4o Gl odale, Cat
Carr bartener i'n Camiridgr . Mars
New Hampshsre Ml
Pearing, foe
e rab IistFunn it Copp |
Capauiter Thy
TTF %are and Eabiv thy
Yutory kg Corp
Bendin o, R Jsank Dy
Hul bl Ui
Homgn tne
S llerman H
Teeh Lahs
Central Serew o
Tasirt Wire and Cable G Div ot
Amvraie Corp Prookfichd. Mass
Burroughs Carp . Elevttunis

by Bean, Pa

Patamue N D
Grernwigh, Cunn

Fopoirum, #a
Harrsmn, 5 F
Chiagn, 1

Altlrborn, Mans
Jueliet N

Petertnpiugh % W
Parhington, 5 O
Eon Angrlen, €al
Npriglield, N )

Hreklbyn N Y
Tabiatrs Park, N}
Chicaga 11

e

Tulw 1 Fainhield, N 1
Union Carbsde Corp . Consumrr
Prod v New York, & Y

Made] Eng amt Mig | Inc
Lovt Sorupes U

Avrutauticdd Insl & Badps e
Arvua Efvdtronics Ine
A1 Glesener Un , lor
THW Capgustar iy

Munbtimgton, Ind
Fratus, Mo
1o, NI

Urrdt Nerth N Y
san brapeimis, Cal
Oxallala. Seb

brom  Hamlboeeh Supplements
Hé-1 Dated dapuary 1970




Code
Ko, Mamfacturer Addresn
94370 Sarkes Tarnan, Inr Diamington, Ind.
Bs434  Bounnton Molding Company Bounton, N J
18478 A D. Beyd Co. . San Francircy, Cat
23474 R M. Dracamonte k Co Ban Franciacn, Cal
B8O  Kuolled Mardm, Inc Hamden, Cunin.
#5918} Seamiess Rubber Cu . Chicagn, Nl
48114 Fainir Dearing Co Los Angeles, Calif
E81%T  Chilton Precimon Products Co., inc
. Chtton Heighta, Pa
46319 Precision Rubber Productn l.‘nl'p Daytan, Ohlg
B84 Hadio Corp. of America, Eleetronie Comp.
& Devices Division . Hargison, N J.
46928 Seastroes Mig, Co. Glindale, Cal.
87034 Mareo Industries ... .. Anaheim, Cal.
#7218 Philco Corporation \Lansdale Da-ulunl
adale, Pa.
LaLhE Wutrrn l“brwn Ghu Prmhull Cu.
..... Sun Francisco, Cul
07684 Vm wmu Il- Rnﬂn lnr. . 8an Francisco, Cul.
#1930 Tower Mfg, Corp. .. Providence, R ).
#AI40  Cutler-Hammer, Inc. ... . Lineoln, ).
08220 Goul-Nathona} Batteries, lne. .. Q. Paul, Minn,
03608 General Mills, Inc. . Bulfalo, N Y.
9231 Graybar Electric Co L Owhland, Cal
H4T) G E. Dutribuling Curp . . . . Schenectady, N Y.
80479 Security Co. . . . . Detenit, Mirh,
BREES  United Translormer Cu, . . Chicago, B
90030 United Shoe Machinery Corp. . . Deverly, Mass.
§017% U 5. Rubber Co., Consumer Ind. &
Plastics Prod. Dn . . Paasate, N J,
§0265  Delleville Speciality Toul ur; .  Ine.
. Bellavilie, N1
[Tk} ) l.'mtm Cnrr I‘ulencr (.‘u:p . Chieaga, NN
§0970  Jenring Engineering Cu. . Eun I‘rmlun. Cal.
#1146 ITT Cannon Elect. Ino., Slem Div
........ . ... Dalem, Masw.
#1280 Cnnmr Roring Mf‘ Cu . hn Franciaco, Cul.
93345 Miller Dial & Nameplste Co. . . . EE Montr, Cal.
91418 Radio MateriaisCo. ... ..... Chicagu, it
PI50&6  Awgatine. ... . Afilzboro, Mass.
91831  Dule Electronics, Inc, . . Colymbuse, Nebr
P88 EloCorp. ............ Willow Grove, P2
#1871 Epiphone Inc, . .. . New York, N Y.
B1TYT  Gremar MIg. Co., I.m:. . .Wakefield, Mann,
91817 X F Development Co, . ., . Redwood Cily, Cal
P13 MalcoMig., fnc.... ..... . Chieago, ik

CODE LIST OF MANUPACTURLRS (Continved)

Code
L]

#1968}
2180
7
Eriled

#2702
ulVEs
|n

[ARLT]
wlo

9182
92919
94137
[ 111

Hig
111
i

222
#4320
3T
1114

4606
%071

LRI L
95236
95218
05283
05205
5273
98340
[ LR
PI468
#5712
LL 1)
LELT L)
98007

Manutacturer Adifresa

Honeysrell Inc |, Micrn Seitch Division
P Frewpurl, N
Nahm-Drun. Hpring Co. . . Qukland, Cal
Tru-Connectue Corp . . . . . . Prabundy, Maus.
Elgeet Optical Co , Ine, . . Rochester, N Y

Inc.
... Tarrytown, N Y.
Wastbury, L.} N T.

Tensolite Insulates Wire Co. ,

IM(:‘ N}iml;r; (:orlp:

Mudson LampCo . ... ... Kearney, N J.
Sylvanis Elegirie Prod. Ine, |
Semicondueior Diw Woburn, Mass.

Rubbine & Myers Inc . . . Pallisades Park, N !
Jemeo Contrale, Div  of Easen
Wire Corp .o

. Manafleld, Ohia
Waters Mfg Co

Culver City, Cal

G ¥ Cunirols ..« . . Livingulon, N.J,
weneral Cable Corp, ., Dayonne, N.J.
Raytheon Co , Comp Div

Ind. Cump. Operations Quincy, Mass.

Scirnnific Electtonicy
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Wagner Elect. Corp
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Suath Chester Curp
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hilu co. . Lawrenre, Mass
Allles Prinlurts Corp . Manja, Fla
Continetita) Connector Corp Woenfulde, N Y.

Leecrait Mig Co. . Inc, _Long Ialand, N. Y.

Nalicnal Cuoth Co L . Sheriddn, Wyu,
Vitramun, tne, . Dridgepart, Conn
Gordos Corp Dloomiield, N. 2

Raolling Meaduwa, [1]
Marengu, [
Frarklin, Tnd

Methade Mig. Co

Arnold Enginerting Co
Dage Electric Co. , Inc
Siemon MIy. Co. . Wayne, i1
Wecheaser Co . Chieagn,
Micruwayve Assoc, \I'ul Ine . Bunnyvale, Cal,
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Manulatturer Aditrran
Hi-Q iy of Aerosnua Cugp Olean, B Y
Theedar ot - Meinarer tnre Mo Carael, B
Solar Mg Cu Lot Angrles, Cal
Microawiteh, Iy o
Minp. - Hibeys el Freeport fU
Caritim Serew Uy Uhirago, th
Microwave Assaclaten, fne  Durbingtun, Mass
Fxrel Transturmep Co Oaklamd, Cal

Xeelite, Inc . . Orchard Park, & Y
Kan Ferrando Elec Mr.g Co, San Fertando, Cal.
Thomsean Ind. Inc Long Intand, N ¥
Induntrial Retaining Ring Co Irvington, N J.
Automalic £ Prerialon Mly Englewmnu), N 1
Hron Resininr Curyd . Yunkers, N ¥
Litton System Inc., Adler-Weslzen

Commun D New Ruchelle, K ¥
R-Trenice, fnc Jamascs, N Y

Rubber Tech, [ar Tardena, Cal
Hewlett-Pachard Co

Medrcal Efec. Div. Pasadena. Cal
Micridot, Ing 5 Pasddesa, Cal

Mamaronech, B Y
Burbuank, €4l
Clreslamt, {1010
. Electirunies Hiv
Mianeape s, Minn
Paren [Hvispon of  Mewdetl- Pacharg Ui
PPan Alto, Cal
North Hills Elrctronicn, Ine Glen Cuae, B Y
Internationad Elestronie Heararch Corp
Hurbunk, Cal

Seatrcira Curp
Zero Mig Co
Ete Inr

Gereral Milie Inv

Columbia Tr("\l‘\ll’ﬂ‘ Carg New York, N Y
Varidn Apsaciaies Pain Al Cal
Atlee Corp Winchesier, Masn

Marshall Ind | Caparstor D Minrovid, Cal
Cuntrol Seiteh Lhvisien, Cuntrols Co

ol America El Segunde, €al
Defevan Elertronicn Corp Eant Aurora, & ¥
Wilro Corporatisn Endianaysdin, Tl
Nranson Corp Whippuny, N J
Hembramdt, Inc Thalen, Mine
Nutfman Electronus Carp .

Semlenndus tur Division
Technlogy -Instirument Corp

uf Calilutnia

El Mumte, Ua)

Nesbury Jfazh, Cal

The tullowing HP Vendars have no number assigned in the Latest supplement to the Federal Supply Cinde [or Manutaciusers Handbook

O000F  Malco Tool amd (he . Lus Angrles, Calif
0000Z  Willew Leather Products Curp. Rewsrk, N J
000AD ETA England

ooopB Pncnwr;tmlrumonltamp Co VMN\ul Cal
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MM Hubber Eng & Development .
QOONN A K™ D Mig. O

Hewlett-Pachard Co., Colurade
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Hayward, Cal.
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VOYY 5 K Smuh o

kL, Lal
Murbington, Lak
Lon Angeten, al
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Appendix C

@MANUAL BACKDATING CHANGES

Modet MODEL 400F/FL
Name AC VOLTMETER
Prefix

Model 400F/FL

This manual backdating sheet makes this manual applicable to earlier instruments.

Instrument-component values that dif”
the Backdating sheet, should be replace

instrument Serial Frelix

Make Manual Chanpes

Instrument Seriol Prefix

from those in the manual, yet ase not listed in
.ing the part number given in the oranual,

Make Manual Changes

617-00450 and below 1,2,3,4,6,8 All 7
617-00451 thru 617.01525 3,3,4,6,8

73401526 thru 73402775 3.4.0.8

91202776 thrs 91 2-02875 4,5,6,8

91202876 thru 91202975 506

912-02976 thru 912.03475 6
CHANGENO. | CHANGE NQ, 2

Delete diodes A2CR24 through A2CR2s from Figure

7-2, Figure 7-3, and Table 6-1,

Figure 7-3:

Paragraph 5-30(b), change "“+ 6 V" to "™ 6 V."

Change PREAMPLIFIER schematic to the following:

[(P70 A2) PREAMPLIFIER (G0400- 66504}

I

l 2LI I
OuH
1 +26v RI iRz ci IR
13K F243K gq_r 13.65¢
BIAS R4
ADJ c3 487 <4 )
- | . 100
+2,7v ACR2 R6 .H——® 4 3 l
100 sh? |o?o RO YCH3 *
22M 01f .75y
(o Q1 -6,
0.l NS |23 &.8v
" 03—k id/ )oz 03
12 A9 RIO  |-17.6v ~21, 4y i
Acra 323 1650 1453 1 co |
7550 T %4.?
c7
g _ 80
_— RI13 R4 Lco 38y
' 3650 80.6§ 2001576
ch (¥ )cRs RIS clo £—+F ]
002 T 3,7y 1 2K 3.1'G e L2 I
{162k 20uM
! JFC1R ??v
L _ _ o a7




Table 6-1:
Change A2Q1 to 18550052 FET P channel.
Change A2Q2 to 1854-0314 Si NPN.
Change A2Q3 to 1853-0036 Si PNP.

CHANGE NQ. 3
Figure 7-3 and Tabie 6-]:
AIR33, 0757-G474, Ruixd prec met Tm 243 k2 + 1% 1/8W

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

CHANGE NO. 4
Figure 7-3 and Table 6-1:
A2RG3, 0757-0417, R:fxd prec met lm 56282 ¢ 170 1/BW
CHANGE NO. 5
Figure 7-3 and Table 6-1:
A2R33, 06984125, Rifxd prec met im 953 £2 2 1% 1/8W

A2R39, 06984422, R:fxd prec met flm 1,27 k§2 2 156 1/8W
AJR40, 0698-3488, R:fxd prec met im 442 02 & 15 1/BW

CHANGE NO. 6

Table 6-1:

J4, 1251-0148, Connector: ac puwer cord receptacle, 87930,

H-1061-2
MP24, 00400-00206, Panel: rear, hp-
4120-0078, Cord: power

CHANGE NO. 7

The part numbers listed are for brown instruments, The
part nurbers for blue instruments are shown below,

MP22  00400-64102
MP25  5000-0703
MP26 50000711
MP30  00400-00207

Cover Assy: top
Cover Assy. side
Cover Assy: bottom
Panel: front {(400FL)

00400-00208 Panel: front (400F)
MP31  5020-0704 Trim: meter (400FL)
5030-5388 Trim: meter (400F)

CHANGE NO. 8
Table 6-1:

A2R63%, 06984468, R:fxd fim .13 k2 £ 1% )/8W



{2 MANUAL CHANGES

MODENL 400F/FL

AC VOLTMETER

Manual Part No, 60400-90016

@ New or Reyvised Item

CHANGE NO. 1 applies to serial number 0960A-08338
and sbove for the 400F and serial number 09B60A-08288
and abovs for the 400FL.

Psge 6:7, Table 6-3. Add 10 the replaceable parts the fol-
“lowing:

+hp- Part No. 16100038, TQ:1, description:BDG post-
single {lacated on rear panal},

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

CHANGE NO 2. appiles to serial numbar 08B60A 08726

end sbove far the 400F and serisl numbar 0960A-08766

and sbave for the 400FL.

Pege 30 and 3-1, Figure 3-3 snd 3-2. Change 6 to

Page 6-2, Figure 6-1, Change rear panel drawlng to Figure
€51 of change sheet.

Page 66, Tab'a 8-1. Delets the following perts:

MP1 0340-0090
MP2 03400086
MP& 03400087
MP? 0340-2091

Change the part numbaers for the following reference des-
Ignator:

Delete: MP1
MP2
MPB
MP7
Change MP3 to: MP3A &
MP3B
' Add:  MP34
CT——MP3A
T—wmP4
f = M5
MP3
@ = MP3B
== MP4
MP38
=
5
a9
1L i
]
FIGURE C8)

22 November 1877

From To
MP3 15100010 MP3A 15100090 TQ!
MP38 15100091 TQ2
MP4 15100011 15100107 TG2
MP12 15100035 15100087 TQ1
MP13 15100036 15100084 TQ1
MP14 03400098 0340.0732 TO2
MPtE 03400160 034040732
MP24 00400-00210 0040000212

Add: MP34 29504144 TQ5

CHANGE NO. 3 applies to sarial number 0950A-08386
and above for the 400F and serial number 0860A-09406
and abavs for the A00FL.

Page 64, Table 6:1. Change pert number and description
of A2C28 from 130 pF 0140-0195 to 82 pF 01400193 ~
and add a star to raference designator,

Page 7-3/74, Figure 7-2. On the schematic place o ster
next to C28 and change the value to 82 pF,

CHANGE NO. 4 spplies to serisl numbars 0850A09788
and above for tha 4G0F and serial number 0950A09836
and abaove for the 400FL.

Paga 66, Tsble 6-1, Change the Part Number and
Description for MP5 from 1400-0084--Holder:Fuse to
2110-0470—Fuhlr—Extr Post and 2110-0465--Cap,

Add the following part numbers and description a3
required hardware:

2110-0487  NutHex Qty.1
1400-0090  Washer Qty. 1
21900054  Washer Quy. 1

CHANGE NO, 5 applies 10 serisl numbers 0850410085
and above for the 400F and serial numbers 0350A10036
and above for the 400FL.

Supplement A for 00400-90016




Page 2 MANUAL CHANGES

Table 6-1 on Pages 63, 64, 6.5. Change the pnri num-.
bers for the following reference designators: |

From : 1‘:9_ Description

AZ 00400-66509 00400-66514 Same
AZR6 21000095 21003214  R:Ver Comp Lin
100 k2 2 10%
. DJIoOW
AJR68 21000277 21000568 Res:Var, 10011 ¢
0% 03W

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

5pF 600V 0160-0763
18pF 300V 0160-03566

Page 6-5. Add 10 A2C83* -hp- part number 06984458
the following padding lise: -

499 n0hm .01 06984123
681 ohm. .D1 0767-0419

Page 7-3/74, Figurs 7-2. Change A2 bO.lI'd from -hp- part
number 00400-66504 to 00400-66514.

CHANGE NO. 8 appliss to serlal numbers 0850A10206
and shove for the 400F end sarial numbers 0950A10176
snd above for the 400FL.

Page B4, Change A2C3B, C39 from -hp- part number
0180-0393 10 QI180-2785, C:Fxd To J9UF 2 10% 10
VOCW. :

CHANGE NO. 7 applies to il rerisl numbers.

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

Options,

Option 910. An edditional Opersting and Service Manual
part number 00400-90016.

Model 400F/FL



HODEL 400F/FL

HE WLETT@ pACKé.ﬁ? _ INDEX OF MANUAL CHANGES
MANUAL CHANGES HARUAL,
CHANGE {4, A2 FRAME
Macusal for Modet Number | 400F/FL
— , €1,2,3,6 [C5,18,22,|Mp24,30
Manuat prin on- July 1974 . 18pdy C41.6. ' HP31:32'
Manusl Pest Number 00400-90016 CR22,03 |0s1, S3
‘ : R5,10,60
| . R6S
Make all ERRATA comections, ' . ) w5
. ) . -’ 2 1
Chack the following tabls for your instrument sarial prefix/serisl number ‘ o - : l .
and maka the listsd changes to your manust. ; MP1,2,3,4
| . . 3 HP6,7,12,
| | | Hh
: . ' i . nding =~
P New ftem : o . _ ‘ . o . |Post s
s ' €2,53,4
Serlel Prefix or - Marusl Sestal Prafix or Macusl o : _peed
Betlal Number ' Changes Serlsl Number Changes !
1212601321  and above 1 ‘
1207601426  and above 1-2
1202601591 and above 1-3
1641601681 and above 1-4 -
)
]
[ .
- : _ L d
Oct. 1976 - Number of Pogue:” 4 . o Pom 1 _. Palge 2

[




For lnsfnmnts equipped uith German

MODEL - 400F/FL

MANUAL CHANGE 1

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

AlCl _ 0160-2502 . C:FXD CER 0,0tUF + 20% 1000v
AlC2 0132-0003 C:VAR TRIMMER 3,07F

AlC3,6 ‘ 0160-293¢ C:FXB CER 0.01UF +80 -20% 100V
A2C5 0160-2914 C:FXD CER 0.1UF +80 -20% 50V
A2C18,22 0160-2097 C:FXD LRt 0.02UF +BD -20% 600Y
A2C41 0160-2940 C:FXD MICA 470PF +5% 300V
A6 DELETE

AZR10 . DELETE '

A2CR22 1901-0538 CIOOE HOT CARRIER

A3 1854-0329 TRANSISTOR ST NPN

A2R5 0698-4125 R:FXD FILM 953 OHK + 1% 1/6M
A2R60% - 0757-0392 VngE ms'E‘l.ECTED AT FACTORY, LONEST VALUE -
A2R69 - 0757-1097 R:FXD FILN 1.2K + 1% 1/8H

HP24 00400-10006 PANEL REAR .

HP30 C 00400-00102 - PANEL FRONT

KP31 - 5020~7633 TRIM METER

MP32 . - 5060-0703 BRACKET: COVER RETAINER

(13 1450-0419 LAMP - PILOT

8 ‘ - 3101-0030 SWITCH TOGGLE

'Schul:d" Power cable

On Table 6-1, change the Holder Fuse 1400-0084 to the following Components

change pover cord to ., B8120-1689
RANUAL CHANGE 2

Mp5 2110-0470
w5 B 1400-0090
Mp5 - 2190-0054
MP5 2110-0467

K5 ' 2110-0465

FUSEHOLDER BOOY
WASHER HEQPRENE

MY Fi (L)
FUSE]-IG.D&R P,

Page 3

HODEL 400F/FL

MANUAL CHANGE 3

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

MP24 00400-60212 PANEL ASSY REAR
¥P1,2,3,4,6,7,12,13 DELETE
0340-0732 INSULATOR BINDING POST
1510-0084 BINDING POST
1510-0087 BINDING POST
1510-0050 BIKDING POST
1510-0091 BINDING POST
1510-0107 BINDING POST
2950-0144 NUT NYLON, 3/8 - 32
NOTE: The components listed above can be identified
on the diagrem shown below:
Lmo—mr.ir'"" ' B
N T 18104009¢
- —
53 181000
CICICIONRY, Y%
ign Saa LI,y s w‘”
N # B16+1009}
g] - =g,
. !
) ;9 180009t
, = |
(e =
' s B
MANVAL CHAMGE 4 _
" On Tible 6-1, change the Tuble of Replaceable Parts to read:
€2 0160-4048 C:FXD . .022UF ACROSS J4 ’
$3 3101-2147 SW SPST
S4 3101-1740 . SW SLIDE
NP24 00400-00246 PANEL ASSY REAR
1510-0038 BINDING POST
! . H
Page 4
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