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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 measurements
aretraceabletothe U.S. National Bureau of Standards to the extent
allowed by the Bureau’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 components listed
in the operating manual, for the specified period. We will repair or
replace products which prove to be defective during the warranty

period. No other warranty is expressed or implied. We are not liable
for consequential damages.

For any assistance contact your nearest Hewlett-Packurd Sales and
Service Office. Addresses are provided at the back of this manual.
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Section I
Model 400GL

Figure 1-1

RM.S. YOLIS

nﬁ-'- HEWLETT « PACKARD 400GL AC VOLTMETER

RANGE .
INPUT 08 MV v 08 LINE "
—-20 100 I 0 . Z
-40 10 0 +20 g
ON a
60 | 100 +40 :
: i
i 1000 +60 /(. W i
& |

IN ouT A
E
{00 KHZ L.P. FILTER ,E'

~

Fizure 1-1. Model 400GL AC Voltmeter

1-0
01799-1



Model 400GL

Section I
Paragraphs 1-1 to 1-9

SECTION |

GENERAL

1-1. DESCRIPTION.

1-2, The -hp- Model 400 GL is a versatile instru-
ment designed for measuring ac voltages from 100V
to 1000 V rms, over a frequency range of from 20Hz
to 4 MHz. The instrument has eight voltage ranges,
divided in steps of 20 dB each, to correspond withthe
20 dB logarithmic meter scale. A 100 kHz low pass
filter is provided to reduce the effect of high frequen-
cy noise signals, when low frequency signals are
being measured. The filter is effective on all volt-
age ranges, but is especially useful on the more sen-
sitive ranges.

1-3. The Model 400GL may be used as a wideband
ac amplifier, with a maximum open circuit gain of
80dB. The instrument has an ac output of 1 V rms
(for full scale meter deflection) into an open circuit,
or 9. 5V rms into 600 ohms. The output is propor-
tional to the meter indication on the voltage scale.

1-4. See Table 1-1 on next page for specifications.
1-S. ACCESSORIES.
1-6. Accessories available with the Model 400GL

are the Model 11074A Voltage Divider Probe with
Model 10111A banana post-to-BNC Adapter, and

INFORMATION

Model 11076A Instrument Case. See Figures 1-2
and 1-3. The specifications for the Model 11074A
are listed below:

Input Impedance: 10 megohms shunted by 10pF¥
Division Ratio: 10:1

Division Accuracy: +2%

Bandwidth: DC to 10 MHz

Maximum Input Voltage: 1000 V rms

1-7. INSTRUMENT AND MANUAL
IDENTIFICATION.

1-8. Hewlett-Packard instruments are identified by
a two-section, eight-digit serial number (000-00000).
If the first three digits of the serial number on your
instrument do not agree with those on the title page
of this manual, change sheets supplied with the manu-
al will define differences between your instrument
and the Model 400GL described in this manual.

1-9. If the first three digits of the two-sectioneight-
digit serial number are prefixed with an E or G, your
instrument was produced in Europe. An E000-00000
serial number indicates that the instrument was
manufactured in Englard; a G000-00000 serijal number
indicates that the instrument was manufactured in
Germany,

Fig‘ure 1-2, Model 11074A Voltage Divider Probe

01799-1

Figure 1-3. Model 11076A Instrument Case
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Section I

Model 400GL

Table 1-1
Table 1-1. SPECIFICATIONS
ACCURACY (% of reading): RECOVERY FROM OVERLOAD: < 2 sec for 80 dB
overload (1200 V max input).
1 mV - 1000 V* ranges: INPUT IMPEDANCE:
20 Hz 0 HE 208 kHz 2 MHz g Resistance: 10 M2, all ranges.
Cayacitance: < 30 pF for 100 1V to 100 mV ranges.
#0.4 dB +0.2 dB +0.4dB fggg‘g <15 pF for 1 V to 1000 V ranges.
AMPLIFIER AC OUTPUT: 1 V rms open circuit (for
100 n.V range: full scale deflection), proportional to meter
indication on voltage scale. Frequency response
30 Hz il s 100 kHz A=z 20 Hz to 4 MHz on 1 mV to 1000 V range; 30 Hz
to 100 kHz on 100 ¢V range. 100 kHz filter in
0.4 dB +0.2 dB ‘:8 g gg the "in"' position on 100 ;1V range.

* For input voltages greater than 300 volts, the high
frequency range is limited to 100 kHz.

VOLTAGE RANGE: 100 pV to 1000 V full scale, eight
ranges.

FREQUENCY RANGE: 20 Hz to 4 MHz.

CALIBRATION: Responds to average value of input
waveform; calibrated in rms value of a sine wave.
Linear dB scale, 100 divisfons from -20 to 0 dB.
Logarithmic voltage scale; 0dB = 1 V.

NOISE REFERRED TO INPUT (1000 ohm termination):

Range Filter In Filter Out
1 mvV - 1000 Vv <5puv <30 pv
100 uv <5pv <15 uv

Note: Noise adds to the signal approximately according
to the relation:

Reading = \'(si,\g':nal)2 + (noise)2

AC POWER: 115 or 230 volts +10%, 50 to 400 Hz,
5 watts.

EXTERNAL BATTERY OPERATION: Terminals are
provided on rear panel; positive and negative
voltages between 35 V and 55 V are required;
current drain from each battery is approximately
45mA. (External switching and on/off monitoring
should be used for battery operation).

WEIGHT: Net 6 Ibs (2,7 kg); shipping 8 lbs (3, 6 kg).

OVERALL DIMENSIONS: 6 1/2' high; 5 1/8" wide;
11 11/16" deep.

Page 1-2
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Model 400GL

Section I
Paragraphs 2-1 to 2-21

SECTION 1|1
INSTALLATION

2-1. INTRODUCTION.

2~2, This section contains information and instruct-
ions necessary for the installation and shipping of the
Model 400GL voltmeter. Included are initial inspec-
tion procedures, power and grounding requirements,
installation information, andinstructions for repack-
aging for shipment.

2-3. INITIAL INSPECTION.

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

2.5. POWER REQUIREMENTS.

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

2-7. GROUNDING REQUIREMENTS.

2.8, To protect operating personnel, the National
Electrical Manufacturers' Association (NEMA) re-
commends that the instrument panel and cabinet be
grounded. All Hewlett-Packard instrumentsare equip-
ped with a three-conductor power cable which, when
plugged into an appropriate receptacle, grounds the
instrument. The offset pin on the power cablethree-
prong connector is the ground wire.

2-9, To preserve the protection feature when oper-
ating the instrument from a two-contact outlet, use
a three-prong to two-prong adapter and connect the
green pigtail on the adapter to ground.

2-10. INSTALLATION.

2-11. The Model 400GL is fully transistorized;
therefore, no special cooling is required. However,
the instrument should not be operated where the am«
bient temperature exceeds 559 C (1319F) or the re-
lative humidity exceeds 95%,

2-12, BENCH MOUNTING.

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

2-14. RACK MOUNTING,

2-15. The Model 400GL may be rack mounted by us-
ing an adapter frame (-hp- Part No. 5060-0797). The

01799-1

adapter frame is a rack frame that accepts any com-
bination of submodular units. The adapter frame is
used only for rack mounting. For additional infor-
mation, address inquiries to your -hp- Sales and
Service office. (See Appendix B for office location, )

2-16. COMBINATION MOUNTING.

2-17. The Model 400GL may be mounted in combin-
ation with other submodular units by using a Combin-
ing Case (-hp-Model1051A or 1052A). TheCombining
Case is a full-module unit which accepts various
combinations of submodular units. Being a full-
module unit, it can be bench or rack mounted and is
analogous to any full-module instrument.

2-18. REPACKAGING FOR SHIPMENT.

2-19. The following paragraphs 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 ques-
tions, contact your local -hp- Salesand Service Office.
(See Appendix B for office locations. )

NOTE

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

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

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

b. Ensure that container is well sealed with strong
tape or metal bands.

2-21. I« original container isnot to beused, proceed
as follows:

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

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

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

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

2-1



Section Ol
Figure 3-1

Model 400GL
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volts and dBm.

INPUT Terminals: Connects signal to be measured to
400GL.

RANGE Selector (SI): Selects full scale reading of
meter. Dbm reading on scale adds algebraically to
dB setting of RANGE selector.

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

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

LINE Indicator Iamp: Indicates application of primary
power.

115/230 Volt Slide Switch (S4): Sets 400GL to operate
from either 115 V or 230 V, ac power source.

Primary Power Connector: Connects primary power to
400GL.

FUSE: Protects instrument against current overload.

AC OUTPUT: Ac amplifier output; output impedance is
600 9.

BATTERY VOLTAGE Terminals: 400GL may be pow-
ered by connecting two 35 to 55 volt batteries to these
terminals.
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Figure 3-1. Location of Controls and Indicators
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MODEL 400GL

SECTION
INSTRUCTIONS

OPERATING

3-1. INTRODUCTION.

3-2. This section contains instructions and infor-
mation necessary for the operation of the 400GL AC
Voltmeter. Included is identification of controls, in-
dicators and connectors, turn on procedures, and

operating instructions.

3-3. CONTROLS, INDICATORS AND
CONNECTORS.

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

3-5.TURN ON PROCEDURES.

a. If line voltage is used, ensure that the 115/
230 Vae switch (located on the rear panel) is
in the correct position. Set the line ON
toggle switch to the ON position. The LINE
lamp will glow, indicating that line power is
applied.

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

BATTERY VOLTAGE

35-55 J_ 35-55
- — +

—— i e ——

][]
82" Bl
(35-55V)  (35-55V)

B-0461=R0O

Figure 3-2, External Battery Connection

01799-1

Section II
Paragraphs 3~1 to 3-7

3-6. DB MEASUREMENTS.

Perform the steps listed under Paragraph 3-5.

b. Set the meter RANGE switch to the approx-

imate range of the voltage to be measured.

L
lECAUTION§
[

DO NOT APPLY MORE THAN 1200
VOLTS TO INPUT. DO NOT OVER-
LOAD THE .1 MV THROUGH 100
MV RANGES WITH MORE THAN 300
VOLTS AT FREQUENCIES BELOW
300KHz OR WITH MORE THAN 64
VOLTS AT FREQUENCIES ABOVE
300KHz. IF ANY OF THESE OVER-
LOADS ARE EXCEEDED, THE IN-
STRUMENT MAY BE DAMAGED.

If the signal to be measured is a frequency
less than 100 kHz, the 100 KHz LP FILTER
may be switched in to filter out all frequency
components above 100 kHz.

Connect the signal to be measured to the
INPUT terminals.

The dB measurement is equal tothe algebraic
sum of the meter indication and the RANGE
setting. For example: if the RANGE setting
is +20dB, and the meter reading is -3dB,
the actual dB measurement is +17dB.

3-7. AC VOLTAGE MEASUREMENTS.

NOTE

Since the 400GL is average re-
sponding and rms calibrated, any
distortion will affect the accuracy
of the measurement. Table 3-1
shows the errors caused by
distortions.

3-1



Section I
Paragraph 3-8 and Tables 3-1 and 3-2

Table 3-1
Effect of Distortion on Average Responding Meter
% ERROR
{(* Fundamental)
HARMONIC |%DISTORTION
MAX. MAX.
POSITIVE | NEGATIVE
Any even 0.1 0. 000
0.5 0.001
1.0 0.005
2.0 0.020
Third 0.1 0.003 0.033
0.5 0. 168 0. 167
1.0 0. 338 0. 328
2.0 0. 687 0. 667
Fifth 0.1 0.020 0.020
0.5 0. 101 0. 099
1.0 0. 205 0. 195
2.0 0. 420 0. 380

*Depends on phase relationship between harmonic
and fundamental.

a. Perform steps a through d of Paragraph 3-6.

b. The meter will indicate the rms voltage amp-
litude of the sinusoidal input signal.

3-8. WIDE BAND AC AMPLIFIER.

MY YYYYYYY Y Y

ECAUTION

AAAAABAABMN

EXTREME CARE SHOULD BE TAKEN
TO AVOID COMMON GROUND PATHS

3-2

Model 400GL

BETWEEN THE INPUT AND OUTPUT
SIGNALS. BECAUSE OF THE HIGH
GAIN OF THE INSTRUMENT ON THE
MORE SENSITIVE RANGES (80 DB ON
.1 MV RANGE, ETC.), COMMON
GROUND PATHS CAN CAUSE OSCIL-
LATIONS AT HIGHER FREQUENCIES.

a. Perform the steps listed in Paragraph 3-5.

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

c. When signals of frequencies less than 100 kHz
are being amplified, the 100 KHz L.P. FIL-
TER may be switched in to reduce high fre-
quency noise and lessen the possibility of
oscillations.

d. Connect the input signal to the INPUT term-
inals, and connect the load to theAC OUTPUT
terminals.

e. Table 3-2 shows the gain factor for each
range of the 400GL, into an open circuit,

Table 3-2, AC Amplifier Gain Factors

RANGE GAIN RANGE GAIN
1000 V -60dB 100 mV +20dB
100 V -40dB 10 mV +40dB
10V -20dB 1 mV +60dB
1v 0dB .1mV +80dB

01799-1
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Section IV
Figure 4-1
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Model 400GL

Section IV
Paragraphs 4-1to 4-19 and Figure 4-2

SECTION 1V
THEORY OF OPERATION

4-1. GENERAL.

4-2, The 400GL is a solid state, average respond-
ing, rms calibrated ac voltmeter. It may also be
used as a wide band ac amplifier, with switchable
gain and switchable bandwidth. Refer to Figure 4-1
for a functional circuit diagram of the instrument.

4-3. BLOCK DIAGRAM DESCRIPTION.

4-4. The voltage to be measured is applied to the
input attenuator, where it is either attenuated by 60
dB. or coupled directly to the preamplifier. The
preamplifier provides 10dB of gain for the input
signal and applies it to the post attenuator. The sig-
nal goes from the post attenuator to the 100 KHz Low
Pass filter, which may be switched in to limit the
bandwidth to signals from 20Hz to 100 kHz. The meter
amplifier then amplifies the signal, couples it to the
meter bridge, and supplies a signal to the AC OUT-
PUT terminal. The meter bridge rectifies the ac
signal and applies it to meter M1, which indicates
the rms value of the input voltage. The meter bridge
also provides the ac feedback to the meter amplifier.

4_5. SCHEMATIC THEORY.

4-6. Refer to Figure 6-3 for the following discuss-
ien.

4-7. INPUT ATTENUATOR.

4-8. The input attenuator consists of an rc voltage
divider and two reed relays. Oun the . 1 mV through
100 mV ranges, reed relay A1K1 is energized by

-26 V from waier (A) of the RANGE switch, S1, rout-
ing the input signal directly to the preamplifier. On
all other ranges, the -28 V is applied to relay A1K2.
When A1K?2 is closed, the input signal is attenuated
60dB by the rc divider and coupled to the preampli-
fier.

4-9. PREAMPLIFIER.

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

4-11. Capacitor A2CH blocks dc transients and
couples the ac signal to the preamplifier. The input
signal is limited to 5. 4 volts peak-to-peak by diodes
A2CR2 and A2CR4, which are biased at +2.7 V and
-2.7 V respectively, by zener diodes A2CR1 and
A2CR5, A field effect transistor, A2Q1, is used as
the input stage of the preamplifier because of its low
noise characteristics and high input impedance. The
signal is taken from the drain of A2Q1 and is further
amplified by A2Q2 and A2Q3.

4-12. Feedback from the emitter of A2Q2 bootstraps
the value of A2R9, the drain load of A2Q1. Feedback
from the source of A2Q1 bootstraps the input imped-
ance of the preamplifier and keeps it at a high level

01799-1

over all ranges of inputs. Gain stability and linear-
ity of the preamplifier are maintained by feedback
from the emitter of A2Q3. AZ2R6 provides a bias
adjustment for the field effect transistor, A2Q1.

4-13. POST ATTENUATOR.

4.14. The post attenuator is a precision resistive
voltage divider that operates as a function of the
RANGE switch. On the lowest voltage range, the
signal from the preamplifier is applied through two
resistors (S1IRI and S1R17)tothe 100 KHz LP FILTER,
and receives no attenuatien. A precision resistive
divider circuit provides signal attenuatien in progres-
sive steps of 20dB for the seven higher ranges.

4-15. 100 KHz LLOW PASS FILTER.

4-16. The 100 KHz LP FILTER is a 0.01 pF capaci-
tor (S2C1) which may be switched into or out of the
circuit by switch S2. When the filter is in the circuit,
the bandwidth of the instrument is from 20 Hz to 100
kHz. If the filter is switched out of the circuit, the
bandwidth is increased to 4 MHz. Refer to Figure
4-2 for a graph of the filter attenuation character-
istics.

10KHZ 100KHZ IMHZ

! 2 3 4 56789/ 2 F 456789/

0Odb St
Tkl —3db)
-5 \\ 02 1
-0 \\. |
~ i
N

-25 —r—- BT SRS

GO0F/FL-B- 0690

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

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

4-19. The ac feedback from the meter bridge isad-
justable at 4 MHz (A2C36) and 400 Hz (A2R62) on the
-40dB range. On the-80dB range, A2R64, A2R6V,
and A2R68 are switched into the circuit to increase

4-1



Section IV
Paragraphs 4-20 to 4-29 and Figure 4-3

the gain of the amplifier by 10dB and to allow a 400
Hz gain adjustment to be made.

4-20. The dc feedback from the collector of A2Q15
is adjustable at 20 Hz (A2R59) on the -40dB range.
A2R58 is switched into the circuit on the -80dB range
to provide a feedback adjustment at 30 Hz. These
adjustments provide overall amplifier gain stability
for the entire voltage and frequency range of the in-
strument.

4-21. A2Q14 isolates the AC OUTPUT circuit irom
the meter amplifier and the meter bridge. It is an
independent current source which will supply a signal
to the OUTPUT terminal that is identical to the sig-
nal applied to the meter bridge. That is, fora 1V
rms signal for full scale meter deflection, A2Q14
will provide a 1 V rms signal at the AC OUTPUT
terminal, into an open circuit,

4-22., METER BRIDGE.

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

4-24, The meter bridge is a full wave rectifier that
converts the ac signal from the meter amplifier into
dc. It supplies current to drive the meter and pro-
vides an ac feedback signal to the meter amplifier.

4-25. Transistor A2Q16 provides a large output im-
pedance for the meter amplifier, and is the current

drive source for the meter bridge circuit. The col-
lector output of A2Q16 is applied to the meter bridge,

Model 400GL

and is rectified by diodes A2CR22 and A2CR23. The
ac components of the bridge signal are coupled into
the feedback loop by capacitors A2C38 and A2C39.
Transistor A2Q17 bootstraps the resistance of A2R69
to a high value, so that current is driven through the
bridge, keeping the meter circuit response linear to
large variations in signal amplitude.

4-26. The meter, M1, ig acurrentdrivendevicethat
utilizes a taut-band movement. It responds to the
average value of the rectlified meler amplifier esutput,
which is proportional to the rms value of the sinus-
oidal signal being measured. The meter indicates
the rms value of the input signal in volts and dB. The
meter scale is calibrated so that 0dB correspondsto
1 volt. The meter is protected from circuit tran-
sients and overloads by capacitor C1.

4-27. POWER SUPPLY.

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

4-29. The line input is converted to dc by a diode
rectifier network consisting of A2CR6 through
A2CR9. Thepositive output of the rectifier is applied
to series regulator A2Q4, which regulates the +26 V
supply. Control transistor A2Q6 has aconstant emit-
ter reference voltage supplied by zenerdiode A2CR13.
Capacitor A2C16 couples any change in the +26 V output

INBIT METER CURRENT OURING POSITIVE HALF CYCLE ——#=
AMPLIFIER CURRENT DURING NEGATIVE RALF CYCLE seeeeep—
A2Q16 ik

[

&

A2R60

L

A2C40

Al
JI+

A2CR24 3

A2RS
A2Q17
A2R70 A2RT2 |
A2RTI .
~26V -26v
—eeeeee 400GL-B-0839
AC FEEDBACK
Figure 4-3. Simplified Diagram of Metering Circuit
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to the base of A2Q6, which will supply a signal pro-
portional to the change in output voltage to A2Q5.
A2Q5 will then amplify the signal and couple it to the
base of the regulator A2Q4, causing it to regulate the
output by either increasing ordecreasing conduction.

01799-1
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4-30. The =26 V supply is regulated in the same
manner, the only difference being that the control
transistor A2Q7 is referenced to the +26 V output, in-
stead of the zener diode.
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Table 5-1. Test Equipment

INSTRUMENT REQUIRED USE RECOMMENDED
TYPE CHARACTERISTICS MODEL
AC Voltmeter Accuracy: 0.2% at 400 Hz Performance Checks -hp- Model 738BR Volt-
Calibrator Range; 5mVtolV and Calibration meter Calibrator
Test Oscillator Qutput: 5mVtol V Performance Checks -hp- Model 652A Test
Frequency Range: 20 Hz to 4 MHz and Calibration Oscillator
Distortion: < 1% o
Flatness: 10.25%
Combination -hp-
Model 739AR Fre-
quency Response Test
Set and -hp- Model
200SR Oscillator
AC/DC Volt- Volts Accuracy: 2% Troubleshooting -hp- Model 427A Volt-
meter/Ohm- Ohms Accuracy: 5% meter
meter
Resistor Fxd, 100 K +1% Performance Checks -hp- Part No. 0757-
-0469
Resistor Fxd, 200 K§ 1% Performance Checks -hp- Part No. 0757-
0128
Terminating Feed-through, 50 £ impedance Performance Checks -hp- Part No. 11048B
Resistance and Calibration Feed-through Termi-
nation
Crystal Socket Size: 1/2 inch Performance Checks -hp- Part No. 1200-
(with Ter- and Calibration 0028
minals (Shorting Test
shorted) , Points)
VOLTMETER CALIBRATOR
hp 738BR
(=) o
©) © Q hpaooGL
> 99 2 e L6 o i} AC VOLTMETER
== ': T Y
nJ;Q\c l N il o
TEST OSCILLATOR b ® o
hp652A b
O)el Jo =
2 500 FEED-THR
& O O=0® © TERMINATIOHNU
i hpiioass
8-0692-R0 N e

Figure 5-1. Accuracy and Frequency Response Check Setup
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Section V
Paragraphs 5-1 to 5-16

SECTION V
MAINTENANCE

S-1. INTRODU CTION.

5-2. This section contains maintenance and service
information for the Model 400GL AC Voltmeter. In-
cluded are Performance Checks, Alignment and
Calibration Procedures, and Troubleshooting Pro-
cedures.

5-3. TEST EQUIPMENT REQUIRED.

5-4. The equipment required to properly maintain
the 400GL is listed in Table 5-1. The table lists the
type of equipment to be used, the specification re-
quirements, and the recommended commercially
available test equipment.

5-5. PERFORMANCE CHECKS.

5-6. The following Performance Checks compare

the 400GL with its accuracy specifications (Table 1-1).

These checks may be used for incoming inspection,
periodic maintenance, and for specification checks
after a repair. A highly accurate and stable voltage
reference that is variable from 20 Hz to 4 MHz is
required for the performance checks. The -hp- 738BR
Voltmeter Calibrator produces a 400 Hz signal that
is within less than 0. 2% of the indicated output. The
-hp- 652A Test Oscillator can be referenced to the
output of the 738BR and can be adjusted to within

0. 25% of the set reference voltage from 20 Hz to 4
MHz.

5-7. If the -hp- 652A Test Oscillator is notavailable,
the -hp- 739AR Frequency Response Test Set and 200SR
Oscillator combination may be used. This combi-
nation can be adjusted to within 0. 5% of a set voltage
reference from 20 Hz to 4 MHz. (The -hp- 739AR,
-hp- 200SR, and -hp- 738BR are available in a rack
mounted configuration designated -hp- K02-738BR
VTVM Calibration System.)

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

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

NOTE

The -80dB (0. 1 mV) range of the 400GL
may be checked for accuracy by verifi-
cation of the additional 10dB of gain that
is provided by the meter amplifier on
that range. In order to verify the gain,
the top cover of the instrument must be
removed to gain access to TP1 through
TP4.

01799-1

5-10. TOP COVER REMOVAL.

5-11. To remove or replace the top cover, follow
the procedures outlined in Paragraph 5-25.

5-12. ACCURACY AND FREQUENCY RESPONSE
CHECKS.

5-13. The accuracyand frequency response checks
compare the 400GL with its accuracy specifications
over the entire frequency range of the instrument.

5-14. Connect the voltmeter calibrator and the test
oscillator to the 400GL as shown in Figure 5-1. An
external switch (SI) should be used to facilitate
switching from one test instrument to the other.

5-15. -40dB RANGE.

a. Set 400GL RANGE switch to -40dB (10mV)
and set 100 KHz L. P. FILTER switchtoOUT.

b. Set switch S1 to position A.

Adjust voltmeter calibrator for a 5 mV rms
output, at 400 Hz.

d. Note 400GL meter indication. If meter indi-
cation is not within tolerances listed in Table
5-2, perform the meter calibration (Para-
graph 5-30).

e. Set switch SI to position B. Set test oscil-
lator to 400 Hz, and adjust amplitude controls
until 400GL meter indication is the same as
in step d of this paragraph. Set a reference
on meter of test oscillator, and use ampli-
tude controls to maintain the set reference
whenever frequency of oscillator is varied.

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

5-16. -20dB RANGE (-80dB RANGE CHECK.)

a. Set 400GL RANGE switch to -20dB (100mV),
and set 100 KHz L. P. FILTER switchtoOUT.

b. Set switch S1 to position A.

Adjust voltmeter calibrator for a 10 mV rms
output, at 400 Hz.

d. Short TP1 to TP4, and short TP2 to TP3.
(A shorting device, such as a crystal socket
with its terminals shorted together, should
be used to avoid pickup of noise.) The meter
should indicate - 10dB 0. 2dB, verifying the
additional 10dB of gain that is provided by
the meter amplifier on the -80dB range
(0.1 mV). Note meter indication.

e. Set switch S1 to position B.
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VTVM CALIBRATION SYSTEM

hp x02-738BR

®

OSCILLATOR

hp 200SR O

9/@ O o9

FREQUENCY RESPONSE
TEST SET
hp 739AR

SOl =F
©)

hpaoosL
AC VOLTMETER

50 FEED-THRU |
TERMINATION
hpnoage
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Figure 5-2. Alternate Accuracy and Frequency Response Check Setup

Set test oscillatorto 400 Hz, and adjust amp-
litude controls until 400GL indication is same
as in step d of this paragraph. Set a refer-
ence on meter of test oscillator, and use
amplitude controls to maintain set reference
whenever frequency of oscillator is changed.

Set test oscillator to each frequency listed in
Table 5-2, and observe the 400GL meter in-
dication for each different frequency. If each
meter indication is not within the tolerances
listed in Table 5-2, perform the Meter Cali-
bration (Paragraph 5-30).

Remove shorting device from test points.

0dB RANGE.

Set 400GL RANGE switch to 0dB (1V), and set
100 KHz L. P. FILTER switch to OUT.

Set switch 81 to position A.

Adjust voltmeter calibrator for a 0.5 V rms
output at 400 Hz.

Note 400GL meter indication. If meter indi-
cation is not within tolerances listed in Table
5-2, perform the meter calibration (Para-
graph 5-30).

Set switch S1 to position B. Set test oscil-
lator to 400 Hz, and adjust amplitude controls
until 400GL meter indication is same as in
step d of this paragraph. Set a reference on
meter of test oscillator, and use amplitude
controls to maintain set reference, whenever
frequency of oscillator is changed.

Repeat step d of this paragraph for each fre-

quency listed in Table 5-2.

5-18.

5-19.

RANGE TRACKING CHECK.

The following procedures are used to verify

the tracking accuracy of the 400GL on two voltage
ranges, over the entire frequency range of the in-

strument.

Use the test setup shown in Figure 5-1

for the range tracking check.

a.

Set 400GL RANGE switch to -20dB (100mV),
and set 100 KHz L. P. FILTER switchtoOUT.

Set switch S1 to position A.

Adjust voltmeter calibrator for a 30 mV rms
output, at 400 Hz.

Note 400GL meter indication. If meter indi-
cation is not within tolerances listed in Table
5-3. perform the meter calibration (Para-
graph 5-30).

Set switch S1 to position B. Set test oscil-
lator to 400 Hz, and adjust amplitude con-
trols until 400GL meter indication is same as
in step d of this paragraph. Set a reference
on meter of test oscillator, and use amplitude
controls to maintain the set reference when-
ever frequency of oscillator is varied.

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

Set switch S1 to position A.

Adjust voltmeter calibrator for a 15 mV rms
output at 400 Hz.

Repeat steps d, e, and f of this paragraph.
Set 400GL RANGE switch to 0dB (1 V).

01799-1



Model 400GL

Table 5-2. Meter Calibration Tolerances

Section V
Tables 5-2 and 5-3 and Paragraphs 5-20 to 5-22

~40 dB RANGE B GOAEIa: it 0dB RANGE
FREQ. II\TDI;%EXI"I‘FI%N@B) FREQ. mD}\dCIiT'i‘?gN(dB) FREQ. legl(f::'II‘:‘igN(dB)
MIN. MAX MIN. MAX, MIN. MAX,
20 -6.4 -5.6 30 -10.4 -9.6 20 -6.4 -5.6
40 -6.4 -5.6 60 -10.4 -9.6 40 -6.4 -5.6
400 -6.2 -5.8 400 -10.2 -9.6 400 -6.2 -5.8
1000 -6.2 -5.8 1000 -10.2 -9.8 1000 -6.2 -5.8
10K -6.2 -5.8 10K -10.2 -9.8 10 K -6.2 -5.8
100 K -6.2 -5.8 100 K -10.2 -9.8 100 K -6.2 -5.8
1M -6.4 -5.6 300 K -10.8 -9.8 1M -6. 4 -5.6
2 M -6.4 -5.6 500 K -10.8 -9.8 2M -6.4 -5.6
4 M -6.8 -5.8 4 M -6.6 -5.8
Table 5-3. Range Tracking Tolerances
-20 dB RANGE 0dB RANGE
30 mV INPUT 15 mV INPUT 0.3 V INPUT 0.15 V INPUT
FREQ. METER METER METER METER
INDICA T1ION(dB) INDICATION(dB) INDICATION(dB) INDICATION(dB)
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
20 -10.9 -10.1 -16.9 -16.1 -10.9 -10.1 -16.9 -16.1
40 -10.9 -10.1 -16.9 -16.1 -10.9 -10.1 -16.9 -16.1
400 -10.7 -10.3 -16.7 -16.3 -10.7 -10.3 -16.7 -16.3
1000 -10.7 -10.3 -16.7 -16.3 -10.7 -10.3 -16.7 -16.3
1K -10.7 -10.3 -16.7 -16.3 -10.7 -10.3 -16.7 -16.3
100 K -10.7 -10.3 -16.7 -16.3 -10.7 -10.3 -16.7 -16.3
1M -10.9 -10.1 -16.9 -16.1 -10.9 -10.1 -16.9. -16.1
2M -10.9 -10.1 -16.9 -16.1 -10.9 -10.1 -16.9 -16.1
4 M -11.3 -10.3 -17.3 -16.3 -11.3 -10.3 -17.3 -16.3
k. Set switch S1 to position A. deflection of 400GL at 400 Hz.
1. Adjust voltmeter calibrator for a 0.3 V rms d. Connect resistor R1 between test oscillator

output at 400 Hz.
m. Repeat steps d, e, and f of this maragraph.

and 400GL as shown in Figure 5-3.
200 K2).

e. 400GL meter indication should notdrop more
than 0.2 dB from full scale. Thisverifies an
input resistance of 10 MQ.

INPUT CAPACITY CHECK.

(R1=

&

Set switch S1 to position A.

0. Adjust voltmeter calibrator for a 0.15 V rms
output at 400 Hz.

p. Repeat steps d, e, and f of this paragraph.

5-22,

a. Connect test oscillator and resistor R1 to

_ 400GL as shown in Figure 5-3. (R1 =100
o=20n JERUEIMBEDE NOE ICHECK: K&). Connect resistor lead directly to GR
5-21. INPUT RESISTANCE CHECK. connector.

b. Set 400GL RANGE switch to 0dB (1V), and
set 100 KHz L. P. FILTER switch to OUT.

Set test oscillator output for full scale de-
flection of 400GL meter at 400 Hz.

d. Increase frequency of test oscillator until
400GL indication drops to -3dB. This should

5-3

a. Connect 50 Q2 output of test oscillator to
400GL.

b. Set 400GL RANGE switch to 0dB(1V), andset Cs
100KHz L. P. FILTER switch to OUT.

c. Set test oscillator outputfor fullscale meter
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TEST OSCILLATOR
hp6524a
hpaoooL
A\ AC VOLTMETER

(0)e e
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r\___-_‘: .
500 FEED-THRU
TERMINATION
oS hpnoasse
Figure 5-3. Input Impedance Check Setup

occur at a frequency of 106 kHz or greater,
verifying an input capacity of 15 pF or less on
the 0dB range.

e. Set 400GL RANGE switch to -20 dB(100 mV).

f. Set frequency response test set output for full
scale deflection of 400GL meter at 400 Hz.

g. Increase frequency of test oscillator until 400
GL indication drops to ~3 dB. This should
occur at a frequency of 563 kHz ar greater,
verifying an input capacity of 30 pF or lesson
the -20 dB range.

$-23. ALIGNMENT AND CALIBRATION
PROCEDURES.

5-24. The alignment and Calibration Procedures
should be performed only if it has been determined
by the Performance Checks that the 400GL is not
within specifications. The following procedures

specify the use of an -hp- 738BR Voltmeter Calibra-
tor and an -hp- 652A Test Oscillator. However, an
-hp- K02-738BR VTVM Qalibration System may be
substituted if the same general procedures are
followed. If the instrument cannot be properly ad-
justed, refer to Paragraph 5-41, Troubleshooting
Procedures. Refer to Figure 5-4 for the location of
intermal adjustments.

5-25. COVER REMOVAL AND REPLACEMENT.

5-26. Removal of thetop cover exposes circuit areas
for routine checks and adjustments. Removal of the
bottom and side covers exposes circuit areas for
operations such as soldering and component replace-
ment.

5-217.

TOP OR BOTTOM COVERS.

a. Remove screw at rear of cover; also remove
two screws on side of top cover. Slide cover
about 1 inch to rear. and Mft it off.

AlC2 AIRT A2R6 A2RS58 A2R62 A2R6B
100KHZ CAL 400H: CAL BIAS ADJ 30H2 CAL 400Hz CAL 400Hz CAL
ope (1v) onB (V) —-B80ODB {.iMV) —4008 (loMV) -8008 (.IMV)
| \ ]
[ T L1 1
= e o
=i o ®
r-l = 18 1
[ ]
a-0640-R0O
a2RS59 TP A2C36 TP2 TP3
20Hz CAL 4MMz CaL
~4008B {IGmv] ~4008 {I0oMV)

Figure 5-4. Location of Internal Adjustments

5-4
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b. To replace cover reverse the removal
procedure.

5-28. SIDE COVER.

5-29. Remove the four screws from side cover, and
lift it off.

5-30. METER CALIBRATION.

5-31. The following procedures are used to adjust
the gain of the meter amplifier ontwo voltage ranges
at five different frequencies. Proper gain adjust-
ments will assure accurate meter indications over
the entire voltage and frequency range of the instru-
ment. Use the test setup shown in Figure 5-1 for
the meter calibration.

5-32. Meter Calibration, -40dB RANGE.
a. Set switch Sl to Position A.
b. Set 400GL RANGE switch to -40 dB (10 mV),

and set 100 K¥Hz L. P. FILTER switch to OUT.

c. Set voltmeter calibrator for 10 mV output at
400 Hez.

d. Adjust A2R62 for a 400GL full scale meter
indication.

e. Set switch S1 to Position B.

Adjust test oscillator for a 400GL full scale
meter indication at 400 Hz. Set a reference
on meter of test oscillator and useamplitude
controls to maintain reference whenever fre-
quency of oscillator is changed.

g. Set test oscillator to 20 Hz.

h. Adjust A2R59 for a 400GL full scale meter
indication.

i. Set test oscillator to 4 MHz.

j. Adjust A2C36 for a 400GL full scale meter
indication.

5-33. METER CALIBRATION, -80dB RANGE.
NOTE

The -80dB range meter calibration is
performed on a higher range. This is
done by shorting test points which pro-
vide the amplifier with the additional
10dB of gain that normally is switched
in only on the -80dB range.

a. Set switch S1 to Position B.
b. Set 400GL RANGE switch to -40dB (10 mV)

and set 100 KHz L. P. FILTER switchtoOUT.

c. Set test oscillator to 400 Hz, and adjust for a
400GL meter indication of -10dB.

d. Short TP1 to TP4 and short TP2 to TP3.
(This increases the gain of the meter amp-
lifier by 10dB, as if the instrument were
on the -80dB range.)

e. Adjust A2R68 for a 400GL full scale meter
indication. Remove shorting device from
test points.
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f. Settest oscillator to 30 Hz, and adjust fora
400GL meter indication of -10dB.

g. Short TPI to TP4 and short TP2 to TP3.
h. Adjust A2R58 for a 400GL full scale meter
indication.

5-34. ATTENUATOR ALIGNMENT.

5-35. The following procedures are used toproperly
align the input attenuator of the 400GL at both high
and low frequencies. Use the test setup shown in
Figure 5-1 for the attenuator alignment.

a. Set switch S1to Position A.

b. Set 400GL RANGE switch to 0dB (1V), and set
100 KHz L. P. FILTER switch to OUT.

c. Adjust voltmeter calibrator for a 1 volt out-
put at 400 Hz.

d. Adjust A1RT for a 400GL full scale meter in-
dication.

e. Set switch S1 to position B.

f. Set test oscillator for a 400GL full scale
meter indication, at 400 Hz.

g. Set test oscillator to 100 kHz, maintaining
a constant amplitude.

h. Adjust A1C2 for a 400GL full scale meter
indication. If more thana 0.2 dB adjust-
ment is needed, repeat the 400 Hz adjust-
ment.

5-36. A2Ql1 BIAS ADJUSTMENT.

5-37. A2R6 provides a bias adjustment for field
effect transistor A2Ql.

a. Monitor voltage at junction between A2R5and
A2R3 with a dc voltmeter.

b. Adjust A2R6 for a +6 V {-6 V for Ser. No.
below 737-00456) indication at the junction.

5-38. REPLACEMENT OF A2C3T*.

5-39. The value of A2C37 is individually selected
to compensate for varying circuit parameters with-
in the instrument. Certain Model 400GL instru-
ments may not have a capacitor in this location.

5-40. If an instrument cannot be properly calibrated
on the -40dB range at 4 MHz, A2C37 should be
changed. Increase the value of A2C37 if the instru-
ment meter indication is high and cannot be adjusted
low enough; decrease the value of A2C37 if the in-
strument meter indication is low and cannot be ad-
justed high enough.

5-41. TROUBLESHOOTING PROCEDURE.

5-42. If the 400GL is operating improperly, it either
needs to be calibrated or has a circuit that is mal-

functioning. Troubleshoot the instrument only after
it has been determined that the malfunction cannot be
corrected by performing the Alignment and Calibra-
tion Procedures in Paragraph 5-23.
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Table 5-4 Troubleshooting Guide

MALFUNCTION INDICATION

PROBABLE TROUBLE

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

Fuse F1 open.

Instrument will not uprange above -20dB (100mV),
but works on -20dB range and below.

Relay A2K1 stuck closed, or A2K2 stuck open.

Instruiment will not downrange below 0dB(1V),
but works on 0dB range and above.

Relay A2K1 stuck open, or A2K2 stuck closed.

Voltage at A2R8 cannot be properly adjusted.

Impedance Converter Circuit (A2Q1, A2Q2 and
A2Q3).

No voltage at A2L1.

Jumper wire #1 broken.

Power supply output unregulated.

A2Q6, A2QT7 or Zener diode A2CR13.

No ac output.

A2R33 shorted, or A2C26 open.

Instrument operates improperly with inputs
above 100 kHz, but works with inputs of lower
frequencies.

Filter switch S2.

Instrument will not operate properly on -80dB
range (0.1 mV).

Range switch S1, wafer D.

Meter deflection on all ranges with no input.

A2Q15, A2Q16, A2Q17.
A2C38, A2C39 or A2C40.

Meter remains at zero with any input on any
range.

Capacitor Cl shorted.

5-43. When a malfunction occurs, remove power
from the 400GL and visually inspect for loose or
broken wires and connectors. Also check for over-
heated or loose components and similar conditions
that could be a source of trouble.

5-44. The checks outlined in this section were not
designed to measure all circuit parameters, but to
localize the malfunction. Therefore, it is probable
thatadditional checks and measurements will be re-
quired to completely isolate the faulty component.

5-45. Refer to Table 5-4for a list of possible mal-
functions and their probable causes.

NOTE

All the voltage measurements in this
section should be made with the 400GL
input shorted and the RANGE switch
set to 0dB (1V).

5-46. POWER SUPPLY.

5-47. Measure the power supply outputs at jumper
wires #1 and #2 for +26 V and -26 V respectively.

If both outputs are incorrect, first check the com-
ponents in the +26 V section of the power supply, be-
cause the control transistor in the -26 V supply is
referenced to the +26 V output. Consequently, if the
+26 V becomes unregulated, the -26 V will also be
unregulated. Refer to Table 5-5 for a list of check
point voltages in the power supply.

5-6

Table 5-5. Power Supply Voltages

CHECK POINT VOLTAGE
Emitter Q4 +26.0V1V
Collector Q4 +41.5V 5V
Collector Q6 +27.5Vzl V
Emitter Q8 -26.0V1lV
Emitter @9 -43.5V 5V

5-48. AMPLIFIERS.

5-49. Both the preamplifier and the meter amplifier
are intermally dc coupled. Ifthedc voltagesanywhere
in the amplifiers are incorrect, the amplifiers will
not operate properly. Measure the dc voltages in
the amplifiers at the check points listed in

Tables 5-6 and 5-7.

Table 5-6. Preamplifier Voltages

CHECK POINT VOLTAGE
Source QI $2.3 V0.5V
Drain Q1 +17.0V 2.0V
Collector Q2 +7.5V 0.5V
Collector Q3 +21.4 V1.0V

NOTE: Preamplifier voltages are negative for
Serial Numbers below 737-00456.
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Table 5-7. Meter Amplifier Voltages
CHECK POINT ~ VOLTAGE

Emitter Q10 -0.64V 0.1V
Collector Q10 +9.20 V2.0V
Collector Q11 +0.97 V0.2V
Collector Q12 +22.00V £2.0V
Collector Q13 +11.00 V 1.0 V
Collector Q15 +2.30 V 20.5V

5-50. METER BRIDGE.

5-51. Measure the dc voltages on the transistors in
the meter bridge and comparethe readings withthose
given in Table 5-8. Also measure the voltages atthe
meter terminals. The meter should be floating at
approximately -9 volts, +2 volts, with respect to
circuit ground.

Table 5-8. Meter Bridge Voltages

CHECK POINT VOLTAGE
Collector Q16 -9V <2V
Base Q17 ~17V 1V

5-52. ETCHED CIRCUIT BOARD REPAIR,

5-53. The Model 400GL uses plated-through, double-
sided, etched circuit boards. To prevent damage to
the circuit board and components, observe the follow-
ing rules when soldering:

a. Use a low-heat (25 to 50 watts) solderingiron
with a small tip (1/16" to 3/32" diameter).

01799-1

Section V
Paragraphs 5-50 to 5-53 and Table 5-8

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

board.

EXCESSIVE OR PROLONGED HEAT CAN
LIFT THE CIRCUIT FOIL FROM THE
BOARD OR CAUSE DAMAGE TO COM-
PONENTS.

Clean the component lead holes by heating the
solder in the hole, quickly removing the sol-
dering iron, and inserting a pointed, non-
metallic object such as a toothpick.

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

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

5-7
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Section VI
Paragraphs 6-1 to 6-2

SECTION VI
CIRCUIT DIAGRAMS

6-1. INTRODUCTION.

6-2. This section contains the schematic and com-
ponent location diagrams for the Model 400GL.
Figure 6-1 shows a flattened view of the RANGE
switch and part of the internal wiring data. Fig-

gure 6-2 shows the component location on the A1l and
A2 printed circuit boards, and the location of chassis
components. Figure 6-3 is the schematic diagram
of the 400GL.

An explanation of terms and symbols used as
reference designators is given below.

REFERENCE DESIGNATIONS

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

COMPLETE DESIGNATION.

ASSEMBLY SUBASSEMBLY
A2 NONE
A2 A1l
NONE NONE
Assembly
Reference Assembly
Dessgnasion Name

COMPLETE
COMPONENT DESIGNATION
Q1 A2Q1
R1 A2A1R1
J1 J1

Assembly Part Number
(sncludes A2A1 subassembly)

Plug P2 mosunted on Assembly

or part of the Assembly Board

Jack ]2 mounted on Chassis

or another Assembly \
J2

n

—A— A N )
A2 | POWER SUPPLY ASSEMBLY (03460-66501)

J1 not mosumted on
// Assembly A2

Jl
’7; I
Destination of wire
/1/ Assembly A3, Jack J3
Pin 4

Number indicates pin
of P2 and J2 —

—_—————— -

Al

‘/1/

[PHOTO-CHOPPER OSCILLATOR |

g P2;
Subasiembly of A2 1 Pin may or may not

A3J3-4

:

o |
6J2
I
[}

be numbered

553 \92/

//-r 924, i

. s 1
Wire Color: Color code same as resistor I
| |

color code. First number sndicases base
color, second number indentifies wider strip,

LT 1

on a WHT-RED wire

/ ! \\ Pemdle pin connector
Male

6-1

third number indicates marrower sirsp. Eyelet or standoff terminal standoff
Eg. 924, denotes WHT-RED-YEL wire. may or may not be numbered | pin conmector s
01799-1
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Section VI
Figure 6-1
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Model 400GL Range Switch

Figure 6-1.
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Section VI
Figures 6-2 to 6-3

NOTES

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

. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER-

WISE NOTED.
RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS

. L DENOTES POWER LINE GROUND.

/> DENOTES CHASSIS GROUND.
< DENOTES SIGNAL COMMON,

- - DENOTES ASSEMBLY.

DENOTES MAIN SIGNAL PATH.

DENOTES FEEDBACK PATH.

. [_1DENOTES FRONT PANEL MARKING.

{ ~ ) DENOTES REAR PANEL MARKING.

? DENOTES SCREWDRIVER ADJUST.

% AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED AT
FACTORY.

A2 SCHEMATIC
COMPONENT LOCATIONS

C[CRIQ[R ]| L R
1| AX0 B9 [ ci1 A9 | A13 43 | B20
2 B8 B9 | C12 | A8 [ D13 44 | B24
3| B [ B13 | C13 | A13 45 | B2S
4 | B13 C9 [ EI0 | B11 46 | D19
5 Co [ D9 F9 | B1l 47 | D21
6| Cnl G7 | G10 B9 48 | ce21
7| b1 G8 | H10 | B10 49 | D23
81C13| G8 J9 | Bi2 50 | D25
9 | D12 G? K9 | c11 51 | D18

10 | D11 J7 | D19 | C11 52 | E20
11 D8 K7 [ Cc20 [ c13 53 | B21
12 | E12 | H12 | D20 | C10 54 | D22
13 -- | Glo | C21 | D12 55 | D23
14 -- | G11 | B25 [ D12 56 | D24
15 | F11 [ c21 [ C25 | D9 57 | D25
16 | Gi12 | B19 | F25 | D12 58 | E22
17 G8 | B25 | J25 cs 59 | E23
18 Gs | Cc25 J9 60 | G25
19 | Gi3 | E24 -- 81 | H24
20 | G11 | D25 Fg 62 | G22
21 H9 | E25 F10 63 | G22
22 H9 | G25 F10 64 | G23
23 | J10 | G256 F10 65 | G21
24 | Ji2 | J25 G11 66 | G23
25 | J13 F12 67 | H23
26 | A26 Fi2 68 | G23
27 | B20 Gl12 69 | H25
28 | C19 Ji1 T0 | J24
29 | B20 J11 1 | J24
30 | B24 Jiz2 2 | J24
31 | B28 J9 T3 | E22
32 | D22 J9 74 | G24
33 | D23 B26 T | G24
34 | E21 Di8 76

35 -- B19 7

36 | F22 D20 8

37 | G22 c21 9

38 | F24 A24 80

39 | G24 A25 81

40 | H25 B2S 82

41 | H24 BI19 83

42 C19 84

Figure 6-3. Model 400GL Schematic Diagram
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Section VI Model 400GL
Figure 6-4
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Figure 6-4. Pre Amplifier below Serial No. 737-00456 01799-1
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Section VI Model 400GT.
Figure 7-1
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Figure 7-1. Location of Important Mechanical Parts
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Section VII
Paragraphs 7-1to 7-7

SECTION VII
REPLACEABLE PARTS

7-1. INTRODUCTION.

T7-2. This section contains information for ordering
replacement parts. Table 7-1 lists parts in alpha-
meric order of their reference designators and indi-
cates the description, ~hp~ part number of each part,
together with any applicable notes, and provides the
following:

a. Total quantity used in the instrument (TQ
column). The total quantity of a part is given
the first time the part number appears.

b. Description of the part. (See list of abbrevia-
tions below. )

c. Typical manufacturer of the part in a five-
digit code. (See Appendix A for list of manu-
facturers. )

d. Manufacturer's part number.

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

7-4. ORDERING INFORMATION.

7-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office.
{See Appendix B for list of office locations. ) Identify
parts by their Hewlett-Packard part numbers. Include
instrument model and serial numbers,

7-6. NONLISTED PARTS.

7-7. To obtain a part that is not listed, include:
a. Instrument model number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

DESIGNATOR3
A a3 apemdly r = fuea MP = mechanical part C = thermocouple
B = motor FL = filter P = plug v = vacuum tube, neon
BT abatltery R = beater Q = transistor bulb, photocell, etc.
C = capacltor ic = iptegrated c.reuit QCR = transistor-diode w = cable
CR =dtode J = jack R = resiskar X = gecket
DL = delay line K a relay RT = thermlstor XxXD8 = lampholder
DS =amp L » inductor 8 = éwitlch XF = fuscholder
E = misc eleclronic part M = meter T = traneformer 2z = network
ABBREVIATIONS
Ag o sllver i) = ingide dizmeter ne = nanogecond (8) = 10°® 8l = slide
Al = wluminvm impg = impregnated seconds SPDT = single_pale douhle-
A =ampere (3) lacd = lo@ndescent nsr = not separately replace- throw
Au = gald ina = insulation (ed) able SPST = single-pate single-
c = capacttor +3 threy
con = coramic = S 138 o gbd a g?é.;xssgy description T3 Sitagtalgs
coel = coefficlent ktls = kdloheriz =10~ hertz oD At s Teter TC = temperature ceefficient
com = common '!‘103 = ttanium diaxide
comp = camposition L = inductor _
conn = connection lin = lioear taper pc = ; mm‘ed o tog = toggle
ot log = logarithmic taper P tol =tolerance
DBDT = doute-pale double- 3 P =picofarad (6) = 10712 il S dwmey
= Sl . m = milli = 10° ® 3 rad ls) = TSTR = traasistor
throw " ®rads
DPST = doubte-pole single- mA = miiampere (s) = 10 giv = peak inverse vollage v = volt (8)
Qwrow amperes e g/o =part of vacw = alternating current
MHz =megaberte =10 herts 908 = positioa (s) working vaitage
elect  =electrolytic Ma =megohw{5)= 10*6ohms poly wpoly atyreae var = varisble 7
secap =a-qucapsuiated vet Om = metal flm pat = polentiameler vdcw < direct corrent Wor¥iog
mir = manufacturer PP = peak-to-peak voltage
B = farad (a) mtg = mauattng 3 ppm = partas per ruilllon
FE1 = field effect transistor mv = millivolt (s) = 10”~ volte prec = preclstos (lemperature w = wa tt {g)
ted =fixed u = micro = 10" 6 coeftictent, long term w/ =with
GCaAs = gallium arsent my = microvalt (8) = 107 voits :mt)y, and/or tol- :}; ::;ulclng isverse voltage
GH:  =pi@hertz= 10*Y horte my  =Mglr P b
= guard {ed) nA =nancampere (s) =10 R = resletor % -
é: = geroAnium ampereg Rh =1 hodlum atmurr:l:,::;;hd
grd = ground (ed) gc = normaily closed rms g root.-mean-squure Elueat {part may
a = neon ot =rotary be omitted)
H 2 henry (fes! NO = nocmally open
Hg = mertwry NPO = negative positive zere Se = gelerdwo *» = nw s and2 9 type Tum-
Uz =bertz {cycle (o) per (zero temperature ce- sect = gection (8) ber assigned (selected
second) efficient) 81 = ailicon or 3pecial type}
v o ® Dupont do Nemours
01799-1
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Section VIX Model 400GL
Table 7-1

Table 7T-1. Replaceable Parts

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRI1PTION MFR. MFR. PART NO.
Al 00400-66506 1 | Board: etched circuit input assembly 28480 | 00400-66506
00400-66505 {oelow Serial Number 737-00456) 28480 | 00400-66505
AlC1 0150-0012 1 |C: fxdcer 0.01 uF +20% 1000 vdew 56289 | 29C214A3
A1C2 0121-0407 1 |C: var trim 0.7 to 3 gF 72982 | 536-016
A1C3 0150-0093 C: fxd cer 0.01 uF +80% -~20% 100 vdcw 91418 | TA obd
AlC4 0140-0179 1 | c: fxd mica 1000 pF 2% 04062 | RDM19F102G3C
A1C5 0140-0156 1 c: fxd mica 1500 pF 2% 04062 | RDM19F152G3C
AlCS 8150-0093 2 txd ecer 0.01 ;2F +80% -20% 100 vdcw 91418 | TA obd
A1K1 0490-0479 1 Relay reed: high voltage K1 28480 | 0490-0479
0490-0478 {below Serial Number 737-00456) 28480 | 0490-0478
0490-0195 (below Serial Number 628-00151) 28480 | 0490-0195
A1K2 0490-0343 1 | Relay reed: low voltage K2 28480 | 0490-0343
A1R1 0757-0346 1 | R: fxd prec met fim 10.0 2 1% 1/8 W 19701 | MF5C T-0 obd
A1R2 0698-4128 1 |R: fxd met flm 10.0 M$2 £0.25% 1/2 W 03888 | PMET70-T-2 obd
A1R3 0684-2211 2 |R: fxd comp 220 2110% 1/4 W 01121 | CB 2211 obd
Al1R4 0698-44175 t |R: fxd prec met fim 9760 2+1% 1/8 W 19701 | MF5C T-O obd
A1R5 0683-0625 i |R: fxd comp 6.2 Q5% 1/4W 01121 | CB-62G5 obd
A1R6 0684-2211 R: fxd comp 220 2+10% 1/4W 01121 | cB2211 obd
A1RT 2100-1799 1 |R: var pot ww 500 £ +10% 1 W 89709 2600 Series obd
A2 00400-66504 1 | Board: etched circuit assembly 28480 | 00400-66504
A2C1 0180-0100 10 |C: fxd Ta 4.7 uF +10% 35 vdcw 56289 | 150D475X9035B2
A2C2 0150-0122 3 | C: fxd cer 0. 002 j1F +20% 500 vdcw 72982 | Style 801-000-Y5S-
202M
A2C3 0180-0119 1 |C: fxd Al elect 1 juF +75% -10% 25 vdcw 56289 | 30D105GO25BA2-
DSM
A2C4 0180-0137 3 | C: fxd Ta elect 100 ¢ F 10 vdcw 56289 | 150D107X0010R2
A2C5 0150-0084 1 |C: fsdcer 0.1 uF +80% -20% 50 vdcw 56289 | 33C41 obd
A2C6 0160-2024 1 | C: fxd mica 75 pF £5% 500 vdcw 04062 | RDM15E750J5S
A2CT 0180-0106 1 | C: fxd Ta elect 60;:F +20% 6 vdcw 56289 150D606X0006B2
A2C8 0180-0100 C: fxd Ta4. 7 uF £10% 35 vdew 56289 | 150D475X9035B2
A2C9 0140-0198 1 | C: fxd mica 200 pF +5% 04062 | RDM15F201J3C
A2C10 0180-0100 C: fxd Ta4.7 ptF £10% 35 vdew 56289 | 150D475X9035B2
A2C11 0150-0122 C: fxd cer 0.002 . F +20% 500 vdcw 72982 | Style 801-000-Y5S-
202M
A2C12 0180-0100 C: fxd Ta 4.7 4F +10% 35 vdcw 56289 | 150D475X9035B2
A2C13,A2C14 Not assigned
A2C15 0180-0061 3 | C: fxd Alelect 100 uF +75% -10% 15 vdcw 56289 | 30D107G0O15DC2-
DSM
A2C16 0180-0100 C: fxd Ta4.7 ¢F £10% 35 vdew 56289 | 150D475X9035B2
A2C17 0180-1819 2 | Cc: fxd Al elect 100 j4+F +75% -10% 50 vdcw 56289 | 30D107G050DH2-
DSM
A2C18 0150-0024 2 | C: fxd cer 0.02 1F +80% -20% 600 vdcw 71590 | 841-000-Z5U-2032
A2C19 0180-0100 C: fxd'Ta 4.7 uF +10% 35 vdew 56289 | 150D475X9035B2
A2C20 0180-0061 C: fxd Al elect 100 1 F +75% -10% 15 vdcw 56289 | 30D107G015DC2-
DSM
A2C21 0180-1819 C: 1xdAl elect 10U ur +75% -10% 50 vdew 56289 | 30D107GOS0DH2-
DSM
A2C22 0150-0024 C: fx»d cer 0.02 +F +80% -20% 600 vdcw 71590 | 841-000-25U-2032
A2C23 0180-0061 C: fxd Al elect 100 uF +75% -10% 15 vdcw 56289 | 30D107G015DC2-
DSM
A2C24,A2C25 | 0180-0100 C: fxd Ta4.7 uF 210% 35 vdew 56289 | 150D475X9035B2
A2C26 0180-0058 1 | C: fxd Al etect 50 j«F +75% -10% 25 vdcw 56289 | 30D506G025CC2-
DSM
A2C217 0150-0122 C: fxd cer 0.002 ;:F +20% 500 vdcw 72982 | Style 801-000-Y5S-
202M
A2C28 0140-0195 1 ]| C: fxd mica 130 pF 25% 04062 | RDM15F131J3C
A2C29 0140-0190 1 | C: fxd mica 39 pF 5% 04062 | RDM15E390J3C
A2C30 0180-0224 1 | C: fxd Al elect 10 j«F +75% -10% 15 vdcw 56289 | 30D106G015BA4
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Model 400GL Section VI

Table 7-1
Table 7-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A2C31 0140-0208 1 |C: fxd mica 680 pF +5% 04062 | RDM15F681J3C
A2C32, A2C33 0180-0137 C: fxd Ta elect 100 #F 10 vdcw 56289 | 150D107X0010R2
A2C34 0180-0100 C: fxd Ta 4.7 #F +10% 35 vdcw 56289 | 150D475X9035B2
A2C35 Not assigned
A2C36 0121-0127 1 |C: varairtrim 1.7 to 14.1 pF 74970 | 189-505-5
A2C37 0160-0205 1 |C: fxd mica 10 pF 5% 04062 | RDM15C100J5S
A2C38, A2C39 0180~0393 2 |C: fxd Ta 39 uF £10% 10 vdcw 56289 | 150D396X9010B2
A2C40 0180-0100 C: fxd Ta 4.7 pF $10% 35 vdcw 56289 | 150D475X9035B2
A2C41 0140-0149 1 |C: fxd mica 470 pF +5% 04062 | RDM 15F471J3S
A2CR1 1902-0022 3 |Diode: 2.67 V +10% 04713 | SZ210939-16
A2CR2 1901-0044 2 |Diode: Si20 mA at +1V 10 vrA at 10Vreverse
current 50 wiv 2 pF 03877 | SG5178 obd
A2CR3 1901-0040 10 |Diode: Si 30 wV 30 mA 2 pF 038717 | SG5050 obd
A2CR4 1901-0044 Diode: Si20 mA +1V 10 nA 10 V 50 wiv 2 pF | 03877 | SG5178 obd
A2CR5 1902-0022 Diode: 2.67 V £10% 04713 | SZ10939-16
A2CR6 thru 1901-0033 6 |Diode: Si 100 mA at +1V 180 wiv 13 pF 03877 | SG3396 obd
A2CR11
A2CR12 1901-0040 Diode: Si 30 wV 30 mA 2 pF 038177 | SG5050 obd
A2CR13 1902-3125 1 |Diode: Sibreakdown V 6.98 V 2% 07263 | obd
A2CR14, 1901-0040 Diode: Si 30 wV 30 mA 2 pF 03877 | SG5050 obd
A2CR15
A2CR16 1901-0040 Diode: Si 30 wV 30 mA 2 pF 038'77 | SG5050 obd
A2CR17 1901-0040 Diode: Si 30 wV 30 mA 2 pF 03877 | 8G5050 obd
A2CR19 thru
A2CR21 1901-0040 Diode: Si30wV 30 mA 2 pF 03877 | 8G5050 obd
A2CR22,
A2CR23 1901-0027 2 Diode: Si 1 pF 10 wiv 73293 | obd
A2CR24 1901-0040 Diode: Si 30 wV 30 mA 2 pF 03877 | SG5050 ebd
A2L1, A2L2 9140-0047 2 Inductor: fxd 20 uH +10% 99848 | H51074020
A2Q1 1855-0033 1 | TSTR: St 2N3684 07256 | FN576
1855-0029 TSTR: F5035 FET** (below Ser. No.737- 28480 | 1855-0029
00456)
A2Q2 1853-0036 7 | TSTR: St PNP 2N3906 04713 | SPS-3612
1854-0215 TSTR: S8iNPN2N3904(belowSer. Ne. 737~ 04%13 2N 3904 obd
00456)
A2Q3 1854-0314 7 | TSTR: SiNPN2N3904 04713 | MPS6521-5
1853-0036 TSTR: Si PNP2N3908 (below Ser, No. 737- 04713 | 2N3906
00456)
A2Q4 1854-0039 2 | TSTR: Si NPN 2N3053 04713 | 2N3053 obd
A2Q5. A2Q6 1854-0215 TSTR: Si NPN 2N3904 04713 | 2N3904 obd
A2Q7, A2Q8 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3906 obd
A2Q9 1854-0039 TSTR: Si NPN 2N3053 04713 | 2N3053 obd
A2Q10 1854-0215 TSTR: Si NPN 2N3904 04713 | 2N3904 ebd
A2Q11 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3906 obd
A2Q12 thru
A2Q14 1854-0215 TSTR: Si NPN 2N3904 04713 | 2N3904 obd
A2Q15 thru
A2Q117 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3906 obd
A2R1 0698-4121 5 | R: ixd prec met flm 11.3 KQ1%1/6 W 19701 | MF5C T-O obd
A2R2 0757-0474 4 |R: fxd prec met fim 243 KQ £+1%1/8 W 75042 | CEA T-O obd
A2R3 0686-3625 12 |R: xd3.60kQ2 +5%1/2 W 01121 | EB3625
A2R4 0698-3178 2 | R: fxd prec met fim 487 Q1% 1/8 W 19701 | MF5C T-O obd
A2R5 0698-4196 5 | R: {xd prec met fim 1070 2 +1% 1/8 W 19701 | MF5C T-O obd
A2R6 2100-0095 1 |R: var pot comp 100 KQ £30% 0. 10 W 11236 | UPMT0RE(-hp-)obd
A2RT 0686-2265 1 |R: fxd comp 22 MQ 5% 1/2 W 01121 | EB2265 obd
A2R8 0757-0410 1 |R: fxd prec met flm 301 2:1% 1/8 W 19701 | MF5C T-O obd
A2R9 0757-0434 R: fxd prec met flm 3650 Q 1/8 W 19701 | MF5C T-O obd
A2R10 0698-3510 2 |R: f»d prec met {lm 453 Q +1%1/8 W 19701 | MF5C T-O obd
A2R11 0698-4457 1 |R: fnd prec metflm 576 @+1% 1/8 W 19701 | MF5C T-O obd
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Section VI

Model 400GL

Table 7-1
Table 7-1. Replaccable Parts {Cont'd)

L T [ 7Q DESCRIPTION MFR. [ MFR PART NO.
A2R12 0757-0474 R: fxd prec met flm 243 K :1% 1/8 W 75042 | CEA T-O obd
A2R13 0757-0434 R: fxd prec met flm 3650 @ +1% 1/8 W 19701 | MF5C T-O obd
A2R14 0698-4396 2 | R: fxd prec met flm 80.6 2 +1% 1/6 W 19701 | MF5C T-O obd
A2R15 0698-4121 R: fxd prec met flm 11.3 K 2+1% 1/8 W 19701 | MF5C T-O obd
A2RI16 0757-0428 1 | R: fxdprec 1620 Q #1% 1/8 W 19701 | MF5C T-O obd
A2RI17 0757-0808 1 | R: fxdprec met flm 301 2 +1%1/2 W 75042 | CEC T-O obd
A2R18 0757-0401 5 | R: fxd prec met flm 100 @ +1% 1/8 W 19701 | MF5C T-O obd
A2R19 Not assigned
A2R20 0757-0794 2 | R: fxdprec met flm 68.1 Q1% 1/2 W 75042 | CEAT-O obd
A2R21 0698-4196 R: fxdprec met flm 1070 2 +1% 1/8 W 19701 | MF5C T-O obd
A2R22,A2R23 | 0757-0434 R: fadprec met flm 3650 2 +1% 1/8 W 19701 | MF5C T-O obd
A2R24 0757-0290 2 | R: Ixd prec met {lm 6.190 @ +1% 1/8 W 75042 | CEA T-O obd
A2R25 0698-4121 R: Ixd prec met flm 11,3 KQ +1% 1/8 W 19701 | MF5C T-0O obd
A2R26 0757-04417 1 | R: fxdprec met flm 16. 2K +1% 1/8 W 19701 | MF5C T-0 obd
A2R27 0698-3155 1 | R: fxd prec met flm 4640 2 +1% 1/8 W 19701 | MF5C T-O obd
A2R28, A2R29 | 0757-0434 R: fxdprec metilm 3650 2 +1% 1/8W 19701 | MFS5C T-O obd
A2R30 0698-3156 4 | R: fxdprec met flm 14.TK2+1%1/8 W 75042 | CEA T-0O obd
A2R31 0757-0794 R: fxdprec met flm 68.1 Q+1%1/2W 75042 | CEA T-O obd
A2R32 0698-4196 R: fxd prec met flm 1070 @ +1% 1/8 W 19701 | MF5C T-O obd
A2R33 0757-0474 R: f»d prec met flm 243 KR +1% 1/8 W 75042 | CEA T-O obd
A2R34 0757-0408 R: fxd prec met flm 243 1% 1/8 W 19701 | MF5C T-O obd
A2R35,A2R36 | 0757-0434 R: fxd prec met flm 3650 2 1% 1/8 W 19701 | MF5C T-O obd
A2R317 0757-0438 1 | R: fxd prec met fim 5110 @ +1% 1/8 W 75042 | CEA T-O obd
A2R38 0698-3156 R: fxdprec met flm 14.7 Ks2+1% 1/8 W 75042 | CEA T-O obd
A2R39 0698-3510 R: fxd prec met flm 453 @ +1% 1/8 W 19701 | MF5C T-O obd
A2R40 0698-3438 2 | R: fxdprec met flm 147 2 1% 1/8 W 19701 | MF5C T-O obd
A2R41 0698-4196 R: fxd prec met flm 1070 $2+1% 1/8 W 19701 | MF5C T-O obd
A2R42 0757-0401 R: fxd prec met flm 100  +1% 1/8 W 19701 | MF5C T-O obd
A2R43 0757-0408 2 | R: fxad prec met flm 243 Q +1% 1/8 W 19701 | MF5C T-0O obd
A2R44 0698-3156 R: fxd prec met flm 14.7 KQ2:1% 1/8 W 75042 | CEA T-O obd
A2R45 0757-0277 1 | R: fxd prec metilm 49.9 Q+1%1/8 W 75042 | CEA T-O obd
A2R46 0757-0441 1 | R: fxd prec met flm 8250 Q +1% 1/8 W 19701 | MF5C T-O obd
A2R47 0698-3157 2 | R: fxd prec met flm 19.6 KQ+1% 1/8W 19701 | MF5C T-O obd
A2R48 0757-0401 R: fxd prec met flm 100 8 :1% 1/8 W 19701 | MF5C T-O obd
A2R49 0698-3156 R: fxd prec met flm 14.7 K3 1% 1/8 W 75042 | CEA T-O obd
A2R50 0757-0434 R: fxad prec met flm 3650 2 +1%1/8 W 19701 | MF5C T-O obd
A2R51 0698-4121 R: fad prec met flm 11.3 K +1%1/8 W 19701 | MF5C T-O obd
A2R52 0757-0444 1 | R: fxd prec met fim 12.1 KQ 1% 1/8 W 19701 | MF5C T-O obd
A2R53 0698-4121 R: fxd prec metflm 11. 3 KQ 1% 1/8 W 19701 | MF5C T-O obd
A2R54 0757-0401 R: fxd prec met flm 100 £ +1% 1/8 W 19701 | MF5C T-O obd
A2R55 0698-3438 R: fxd prec met flm 147 Q+1% 1/8 W 19701 | MFSC T-O obd
A2R56 0698-3450 2 | R: fxd prec met flm 42.2 KQ1% 1/8 W 19701 | MF5C T-0O obd
A2R57 0757-0408 R: fxd prec met flm 243 2 +1% 1/8 W 19701 | MF5C T-O obd
A2R58,A2R59 | 2100-0290 2 | R: var ww 100 @ £20% 1-1/2 W 11237 | 110 obd
A2R60 0757-0277 R: fxd prec met flm 49.9 2+1% 1/8 W 91637 | MF-1/10-32
A2R61 0698-3157 R: fxdprec metflm 19.6-2 +1%.1/8 W 19701 | MF5C T-0O obd
A2R62 2100-0240 1 | R: var ww 50 @ £20% 1-1/2 W 11237 | 110 abd
A2R63 0757-0161 1 | R: fxd prec met flm 604 @ +1% 1/8 W 19701 | MF5C T-0O obd
A2R64 0698-3434 1 | R: fxdprec met{lm 34.8 Q:1%1/8W 75042 | CEA T-O obd
A2R65 0757-0381 1 | R: fixd prec met flm 15 @ x1% 1/8 W 75042 | CEA T-O obd
A2R66 0757-0384 1 | R: fxd prec met flm 20 @ +1% 1/8 W 75042 | CEA T-0O ohd
A2R67 0757-0346 1 | R: fxdprec met flm 10 Q +1% 1/8 W 75042 | CEA T-O obd
A2R68 2100.0277 1 | R: var comp lin 100 @ +20% 0.3 W 11236 | Type UPES5CV obd
A2R69 0698-4196 R: fxd 1070 2 +1% 1/8 W 19701 | MF5C T-O obd
A2R70 0698-3450 R: fxd prec met flm 42.2 KR +1%1/8 W 19701 | MF5C T-O obd
A2RT1 0'75'7-0290 R: fxd prec met flm 6190 2 1% 1/8 W 75042 | CEA T-O obd
A2RT2 0698-3178 R: fxd prec met flm 487 @ +1%1/8 W 19701 | MF5C T-O obd
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Model 400GL

Section VII

Table 7-1
Table 7-1. Replaceable Parts (Cont'd)
REFERENCE -hp- o
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PAR' _N_O.
A2RT73 0757-0474 [ R: fxd prec met flm 243 KR +1% 1/8 W 75042 | CEA T-O obd
A2R74, A2R75 0757-0434 R: fxd prcc met flm 3650 @ +1%1/8W 19701 MF5C T-0 obd
el 0180-00860 1| C: fd Al elect 200 uF +75% -10% 3 vdcw 56289 | 3op207G003CC2-
DSM
DS1 1450-0048 1 | Lamp: pilot 1" red transparent 72765 | 599-124 obd
Fl 2110-0017 1 | Fuse: 15 A slow-blow 115 V - 230 V 75915 | 313.150 obd
L1, L2 9140-0041 2 | Inductor: fxd 30 © or less 2.5 mH +10% 95265 | SA-2500-1 obd
Mi 1120-0928 Meter 28480 | 1120-0928
MP1 0340-0090 1 | 1nsulator: 2 hole front with locating key 28480 | 0340-0090
MP2 0340-0086 1 | Insulator: 2 hole rear 28480 | 0340-0086
MP3 1510-0010 3 | Binding post assembly: red 28480 | 1510-0010
MP4 1510-0011 2 | Binding post assembly: black 28480 | 1510-0011
MP5 1400-0084 1 | Holder: fuse 75915 | 342014 obd
MP6 0340-0087 1 | Insulator: 3 hole rear 28480 | 0340-0087
MP7 0340-0091 1 | Insulator: 3 hole front 28480 | 0340-0091
MP8 1205-0033 2 | Heat dissipator: semiconductor for TO-5 05820 | NF-207 obd
MP9 00400-00605 Shieid: meter 28480 | 00400-00605
MP10 0370-0113 1 | Knob: bar withone arrow 28480 | 0370-0113
MPI11 0370-0115 1 | Knob: bar red w/ pointer 28480 | 0370-0115
MP12 1510-0035 1 | Binding post assembly: black. 28480 | 1510-0035
MP13 1510-0036 1 | Binding post assembly: red 28480 | 1510-0036
MP14 0340-0099 2 | Insulator: single binding post 28480 | 0340-0099
MP15 0340-0100 1 | Insulator: single binding post 28480 | 0340-0100
MP16 0340-0109 6 | Insulator: 6-32 nylon 0. 437" 000LA| 212-160402-00-0101
MP17 00400-05502 1 | Can: shield input 28480 | 00400-05502
MP18 00400-04102 1 | Cover: input attenuator 28480 | 00400-04102
MP19 1440-0050 2 | Plate: handle plated steel 12136 | Part 3 of 3 assy #
1875-376-370
MP20 1440-0049 2 | Cap: handle brushed cadmium 12136 | Part 2 of 3 assy #
1875-376-370
MP21 1440-0048 1 | Strap: handle black vinyl 12136 | Part1 of 3assy #
1875-376-370
MP22 5060-6020 1 | Cover assembly: top 5 x 11 sub module 28480 | 5060-6020
MP23 5060-0703 2 | Frame assembly: 6 x 11 sub module 28480 | 5060-0703
MP24 00400-00210 1 | Panel: rear 28480 | 00400-00210
00400-00206 {below Serial Number 943-01016) 28480 | 00400-00206
MP25 5000-0703 2 | Side cover 6 x 11 sub mosule 28480 | 5000-0703
MP26 5000-0711 1 | Cover assembly: bottom 5 x 11 sub module 28480 | 5000-0711
MP27 1490-0031 1 | Stand: 1/3 module tikt 91260 | obd
MP28 5060-0727 2 | Foot assembly: 1/3 module 28480 | 5060-0727
MP29 5040-0700 2 | Hinge: mold 28480 | 5040-0700
MP30 00400-00209 1 | Panel: front 28480 | 00400-00209
MP31 5020-0704 1 | Meter trim: third module 28480 | 5020-0704
R1 0687-3331 1 | R: ixd comp 33 K2 £10% 1/2 W 01121 | EB3331 obd
S1 00400-61904 Switch: assembly range 28480 | 00400-61904
S1C1 0160-0207 1| € fxd my 0.01 pF £5% 200 vdew 56289 | 192P10352-pts
S1CR1, SICR2 1901-0040 2 | Diode: Si 03877 | SG5050 obd
S1R1 0757-0167 1 | R: fxdprec metflm 143 @ +1% 1/4W 19701 | MF6C T-0O obd
S1R2 thru SIR7| 0698-4118 6 | R: fxd prec met flm 277.48 Q 0.1% 1/4W 75042 | obd
S1R8 0698-4117 1 | R: fxd prec met flm 189.72 Q +0.1% 1/4 W 75042 | obd
S1R9 thru
S1R15 0698-4119 R: fxd prec met flm 410.26 © 30.1% 1/4 W 75042 | obd
S1R16, S1R17 0687-1501 2 | R: &xdcomp 15 2:10%1/2 W 01121 | EBI1501 obd
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Model 400GL

Table 7-1
Table 7-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
S3 3101-0036 1 | Switch: toggle 3 amps 250 V AC-DC 88140 | 8928K61
S4 3101-0033 1 | Switch: slide 115/230 82389 | 11A-1009 obd
T1 00400-86901 1 | Transformer 28480 | 00400-86901
wi 8120-1348 Cord: power, external 70903 obd
8120-0078 (below Serial Number 943-U1016) 70903 obd
J4 1251-2357 Jack: rear panel, power 28480 | 1251-2357
1251-0148 (below Serial Number 943-01016) 28480 | 1251-0148
MBCELLANEOUS
0340-0039 2 | Bushing: insulator 00866 | HP-3000T-1
00400-61602 1 | Cable 1: power 28480 | 00400-61602
00400-61603 1 | Cable 2: meter 28480 | 00400-61603
0340-0060 3 | Insulator: feed thra 98291 | FT-E-15 obsd
0340-0060 7 | Insulator: feed thra 92891 | FT-E-15 obd
0340-0059 2 | Post: terminal 00866 | obd
0360-0435 4 | Post: terminal 00677 | 1012-3 obd
0380-0059 1 | Spacer: captive 00866 | obd
0380-0111 5 | Spacer: captive 00866 | 0380-0111
00400-01202 1 | Strap: ground 28480 | 00400-01202
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Code
No.

11534
nrn

mir
11870
120640
12136
1261
12574

12697
12728
12859
12481
12930
12684
13103
13396
E3E3S

14099
14193
14798
1433

14293
14655
18674
14752
{4960
15203
15287
19291
15358

15568
15631
15:72

15801
15818
16037
18179
16152
16585
16688

16758
17109
172074
17554

17¢75

nus
17820
18842
18083

18324
18476
18486
18583
18412
13473
18911
19218

18500

19589
19644
19:01
20183
21126
2135
21520
23042
23183
2455

Appendix A

Manufacturer Address

Duncan Eleckienics lac. Gosla Mesa, Calif,
General Instivaeot Corp., Semccondoctor
Div., Products Givop Newatk. N_J.
tmpenal Electronic, Inc. Buena Park, Calil.
Melaks, Inc, Palo Alta, Calif.
Mational Semicondoclos Danbury, Conn.
Philadelphia Handle Co. Camden, N.1.
Grove Mg, Co., Inc. Sbady Gieve, Pa.
Go'ton Ind, Inc, Dala Syslem Dlv,
Albuquergoe, N.M.
Ocver, N_H._
¥. Haveo, Cono.
Tokyn, Japao
Crark, N.J.
Newport Buach, Calif,
Scollsdale, Arizona

Claroslat Mig. Co.
Ermas Firle: Corp.
Nrppen Efectric Co., Lid.
Metea Electrooics Corp.
Della Semiconduciol Inc.
Dickson Eiectlonics Carp.
Thermolloy Dallas, Texns
Telefonken (GzbH) KRanover, Germany
Kidlaad-Wright Div. of Pacitlc Indusiries, Inc.
Xansas Cily, Kansas
Newdury Park, Calil.
Calil. Resislor Corp. SanloMonica, Calil.
American Componenls, Inc. Conshohocken, Pa.
ITT Semiconduclor, A Div. of int. Telephone

& Telegragh Colp. ¥esl P'alm Beach, Fla.
Howletl-Peckard Company Loveland, Colo.
CorneliQubliet Electric Coip. MNewatk, N_J.
Comning Glass Works Corning, N.Y.
Eiecro Cybe tnc. San Gabniel, Calit.
Wilitams Mg, Co. Sao Jose, Calif.
webster Electronica Co. New York, M. Y.
Scronics Casp, Norlhridge, Calif.
Adluslable Boshing Co. N. Hollywood, Cnlif.

Sea-Tech

Micron Electronice

Garden City. Long Island, N.Y.
Anpsobe last. Corp. Lyhbiook, N.Y.
Cabletsonics Cosla Mesa. Calil.

Tweatield Cenlury Coil Spring Co.
SantaClara, Calit.
Framingham, Mass.
ML View, Calif.
Sprece Pine, N.C.
Farminglon. Mich.
Lodi. N.J.
Pasadena, Calil.

Feawal Elecl, Inc.
Amelco Inc.
S#ruce Pine Mica Co.
Omni-Spectea 1ag.
Cormpuler Dsode Corp.
Boots Aircrall Nut Cosp.
1deal Prec. Mater Co_. loc.
De Jor Meles Div. Brooklya. N.Y.
Oelco Radio Div. of G.M. Corp. Kokoma, (ad.
Canoga Park, Calit.
Mounlaln View, Calit.
Biddeford, M.
Akron, Ohiio
No. Holiywood, Calif.
MBcCraw-Edisan Co, Manchestes, N.H,
Pnwer Desiga Paeac lac. Pafo Atto, Calil.
Ci¢vile Corp.. Searconductor Div.
Palo Allg, Calif.
Sunayvale, Calil.
Holliston, Mass.

Theimonelics Inc.

Tranex Company
Componenis Inc.

Hamlin Melal Prodocts Coip.
Angsirohm Prec. Inc,

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

TR¥ Elect. Cemp. Div. Des Plaines, Il
Cushs inshamenl, lac. Mt. Kisco, N.Y,
Vishay Insfumenls Inc_ Maivern, Pa.

E.l_ DnPonl aad Co.. loc. Wilminglon, Del.
Doraot M1g. Co. Milwavkee, Wis.

Tne Beodis Corp., Navigalioo 8 Conlrol Div.
Teterboro, N_J.

Thomas A, Edison lodostries, Div. of

WestOrange, N.J.
Baldwin Park, Calil.
Horseheads, N.Y.
Independence, Kansas
Philadelphia, Pa.
Long 18land City, N.Y.
Naw Brilain, Coon.
N. Chicago, Il
Indianapeils, Ind.
Washingtoo, 0.C.

McGraw-Edison Co,

Concoa
LRC Eleclronics
Electra Mig. Co,
Ceneral Alronics Corp.
Executooe, lns.
Fabit Beating Co,, The
Fansteel Metallurgical Corp.
Texscan Corp.
British Radio Electronics LId.
G.E. Lamp Division

Neta Park, Cleveland, Dhio

Model 400GL
CODELIST OF MANUFACTURERS
The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
{Name to Code) and H4-2 (Code %0 Name) and their latest supplements. The date 0f revision and the date of the
suppiemeénts used appear at the hottom of each page. Alphabetical codes have been arbitrarily assigved %o
suppliers not appearing in the H4 Handbcoks.
Code Code
Mo.  Maonufocturer Address Mo.  Manufocturer Address
00600 U.5.A. Common Aay suppliet of 1. 8. 06616 Cesmo Plashic
00136 mcCoy Eveclrooics Mooni Helty Spriags, Pa. lc/0 Elecliscal Spec. Co.) Clevelaod, Ohio
00213 Sage Electsonics Corp. Reckester, N_Y. 85624 Barber Colean Co. Racktord, M1,
00287 Cemco Inc, Danielson, Coan. 05728 Titieo Oplical Co
00334 Humidnal Collon, Calif. Roslyn Hgights, Langlsland, N.Y,
00348 Mhcrolton Co., Inc. Valley Slream, N_Y. 05729 Motro-Tel Corp. Weslhuiy, N. Y.
40373 Caslock Inc. Cherry Hill, N. 1. 05783 Sfewail Englneering Co. Seald Cruz, Celll.
90656 Aeiovor Corp, Kew Bedlord, Mass. 05820 Wahofield Enginecring Inc. Wakelield, Mass.
00779 Amp. Inc. Hatnisbusg, Pa. 06004 Bassick Co., Giv. of Slewas! Warnar Corp.
00781 Auwr¢radl Radio Corp. Boontoo, N.J. Bridgesuil, Conn,
00815 HNerlhera Engineering Labolalones, lac. 06050 Rayehem Corp Redwood City, Calif.
Burtinglon:, Wis. 06175 Bavsth and Load Oglical Co. Rochesie:, N.Y.
00853 Sangama Electric Co., Pickens Div, 06402 £.T_A_ Pioducis Co. of Amenca Cricogo, ML,
Pichens, 5.C, 06540 Amalem Electronic Hardware Co., lac.
00866 Goe EnBinperiog Co. Cily of Industry, Cal. New Rochelle, N.Y._
00891 Carl E. Holmes Corg. Los Angeles, Calf, 06555 Beede Electticsl Instrumeal Co., facC.
00929 Micsolab Inc. Livingston, N.J. Fenacoek, N.H.
01002 Genesal Electric Co_, Capacilor Depl, 06666 General Dovices Co., Enc. {adiangpolis, Ind.
Hudson Falls, A.Y, 06751 Compooenls Inc,, Ariz_ Div_ Phoeoix, Ariz.
01009 Alder Ptodncis Co. Biockico. Mass. 068)2 Tonioglon Mfg. Co_, Wesl Div,
05121 Allen Bragley Co. Miiwaukee, Wis, Van huys, Calil.
01255 Litton Indushies, lac_ Beverly Hills, Catif. 06986 Vanan Assoc, Eimac Oiv_ San Carles, Calif.
0128] TRW Semicanductors, fnc. Lawndale, Calif, 07088 Kelvin Electric Co. Van Noys, Calil.
01295 Tenas inslrumenls, loc., 07126 DigiMlan Co, Pasadene, Calit.
Transislor Prodocts Div. Dallas, Texas 07137 Tiansistor Electrooics Cofp.  Minneapolis, Minn,
01342 The Arniance wig. Co. Alliaoce, Dhlo 07138 Wostinghouse Electric Corp.
01589 Pacific Relays, Inc. Van Nuys. Calil. Elecironic Tune Div. Elmira, N.Y.
01520 Gudedrod Bros. Silk Co. New York, N. Y. 07343 Filmona Corp. MewYork, N.Y.
01930 Amerogi Coup. Rocklerd, tII. 07233 Cinch-Graphik Co. City ef lodostiy. Calil.
0)961 Pulse Engineenng Co. Sanla Clara, Calit. 07256 Sihicon Tranststor Corp. Carla Place, N. Y.
0211¢ Ferroxcube Corp. of Amenica Saugerties, M. Y, 07261 Awnel Caorp, Culver City, Calif.
02116 Wheelock Signals, Inc. Long Bianch, N,J, £#7263 Fauchild Camera 8 lnst. Cotp.
07286 Cole Ruhber and F'lastics Inc,  Suanyvale, Calil. SemicondoClor Div. Mountaio View, Calit.
02660 Amphenol-Borg Electrooics Corp.  Broadview, IIt, 07322 Minnesota Rubber Ca. Minneapolis, Adinn,
02735 Radin Coip. ol Aoerica. Semiconductor 07387 Birtcher Corp., The Monterey Parsk, Calil.
and Malerials Div. Somewiite, M. J. 07397 Sylvaom Eleci. Prod. Inc., M. View Operatioos
02771 Vocaline Co. of Amenica, lec. Mooolain View, Calit.
0ld Sayhsook. Cann. 07700 Techmical Woie Prndncls dac. Ctaoford, M. 5.
02777 Hophins Engineering Co. San Fernando. Calif. 07829 Bodine Elecl. Co. Chicego, M.
028/5 MHudson Tool 8 Die Co. Newark, N.J. 07910 Conlineatal Davice Corp. Hawtharne, Calit.
03503 G.E. Semiconduclor Prod. Oept. Sylacuse. N.Y. 07933 Raylhzen Mlg. Co_,
03705 Apes Machine & Touol Co. Dayton, Dhio Semiconduclor Div. Moontain View, Calil.
037137 Eldema Corp Complon, Catil, 07980 Huowielt-Packaid Co., SBooafon Radio Div.
03818 Parker Seal Co Los Angeles, Calil. Rockaway, N.J.
3877 Tiaasitron Electaic Corp._ Wakelield, Mass. 08145 1i.5. Engineenng Co. Los Angeles, Calif.
03888 Pymohil® Resisfor Co., lac CedarXnolfs, &_53. Ouzsy Blina, Gelven Co. Pamums, Calil.
83954 Sieger Co.. Diedl Oiv. 08358 Borgess Bullesy Co.
Fiaderne Planl Sumerville, N_J. Niagara Falrs, Oatario, Canada
04009 Airow, Hait and Hegeman Elecl, Co. 08524 Oeutsch Faslener Cotp. Les Angeles, Calil.
Haettoid, Cnon. 08664 Hrnislol Co,, The Walethaty, Cooo.
04013 Tauwrws Coip Lambertville, N.J. 08717 Slsan Company $nn Valley, Calit,
04062 Aico Evetlronic Inc. Greyl Neck, N.Y, 08718 ITT Cannon Elactric Inc., Phosnix Div.
04222 H1-Q Division of Aerovor Myrtie Beach, 5.C. Phoenix. Arizoa2
04354 Piecision Paoe! Tude Co. Wheelimg, 111, 08727 Matrooal Radip Lah. lac. Paramus, N.J.
04404 Dymec Division ol Hewlelt-Packard Ceo. 08792 CBS €lecironics Semicooductor
Pato Alto, Calrf. Operalions, Osval C.B.S. Inc.
0¢85 Sylvania Eleclerc Progncts, Microwave Loweil. Mass.
Device Div Moontain Yiew, Catif. 08806 Ceneral Elecliic Co. Minial. Lamp Dept.
04673 Dakola Engr. Inc, Calver City, Calit. Clevaland, Ohio
04713 WMolotola, Inc., Semiconduclor Prod. Div. 08984 Wel-Rain indianapolis, Ind.
Phoenix, Arizona 03026 Baucack Rerays Div. Costa Mesa, Calit.
04732 Filtren Co.. Inc. Wesiesn v, 0913¢ Texas Capacitoe Co. Houslon, Texas
Culves City, Calit. 09145 Tech. l1ad, loc. Alohm Elecl. Burbaak, Calil.
04773 Aoclomatic Elecinc Co. Northlake. HIb. 09250 Electio Asseablies, fnc. Chicage, III.
04738 S$equora wize Co. Redwood C:ly, Calit. 09353 C & K Coaponents Inc. Newloo, M3ssS.
04811 Precision Coil Spung Co. €1 Monle, Catil. 09353 Mallory Ballery Co. of
04870 P.u4. Molor Campany Weslchaster, 11, Cenada, Ltd, Toronlo, Qntario, Canada
04918 Compooenl kg, Secvice Co, 09922 Burndy Corp, Norwalk, Coan.
W. Burdgewales, Mass. 10214 General Ttansislor Westesn Coth.
05006 Twenliel Centary Plastics, iac. Los Angeles, Calil.
Los Aogeles, Calif. 10411 Te-Tal, loc. Berkeley, Calit.
05245 Compaaaots Corp. Chicago, NI, 10645 Catborcodom Co. Niagara Falls. §_ Y.
05277 Westinghousa Eleclric Corp. 11236 CTSof Berne, fnc. Betne, Ind.
Sear-Conduclor Dept. Youngwood, Pa. 11237 Chrcago Telephoneof Calitornia, lnc,
05347 Ultso0ix, Inc. Ssn Mateo, Calil. So. Pasadena, Calif.
05397 Unian Cardide Corp., Elecl, Div. 11242 Bay Slate Electiooics Corp, Wallhem, Mass.
Kew York, N.Y, 1)312 Teladyne Inc., Miciowave Div. P'alo Alto, Celif.
0557¢ Vikingind. Inc. Canoga Park, Calil. 11314 Natinnal Seal Dowooy, Calit.
05593 icare Electro-Plastics Inc. Sunpyvile, Catif, 11453 Precision Connector Corp. Jamaica, N.Y.
00015-47
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CODELIST OF MANUFACTURERS (Continued)

Appendix A
Code
No.  Monufocturer Address
24§55 General Radio Co West Coecord, M2ss.
24631 Nemcor Ing., Comp. Oiv. Henlington, Ind.
24786 Farelra lo¢ San Juanm Capislazao, Calil,
26365 Gries Reprodoce: Corp. Mew Rachelle, N Y.
28462 Grobel File Co, of America, Inc.
Catistad), N.J,
26851 Comdac/Hollistet Ca. Hollisler. Calit.
26992 Hamilton wateh Co. Lancasler, Pa.
27251 Specialhies Mtg, Co , lnc. Shiatlord, Camn.
28480 Hewlell-Packard Co. Palo Alta, Caltl.
28520 Heyman M!g. Co. Kentiworth, W1,
30817 Instrumenl Specialties Co., Inc.
Latlle Faits, N.J.
33173 G.E. Receving Tote Dept. Owenshoro, Ky
35434 Leclodm tac. Chicago, NI,
36196 Stanwych Coil Prodocts Ltd.
Hawkesbury, Ontano, Canada
316787 Cuanmoghsm, W.H. & Hill, Ltd.
Torenta Ontario, Canada
37942 P_.R. Mallory & Co. Inc, Indianapolis, Ind.
39543 Mechanical [ndustries Prod. Co. Akron, Ohio
40320 Mioealurn Piecision Bearings, Inc.  Keene, N.H.
42190 Muter Co. Chicago, Ili,
43990 C_A_. Naigien Co. Englewood. Colo.
44655 Ohmile MIg. Co Sxouie, HI.
46384 penn Ex8. & mrg. Cosp. Doylestowo, Pa.
47500 Polaroid Cosp. Cambridge. Mass.
48620 Preciseon Toermomeles B Inst. Co.
Southampian, Pa.
49958 Microwave & Power Tube Owv. Waltham, M3ss.
52090 Rowan Contiollet Co. Westmiostar. Md,
52983 Sanbarn Compaay Waltham, Mass.
S4294 Shalicross Mig. Co. Seima, N.C.
55026 Smpson Elecliic Co. Chicsgo, IIN.
§5933 Sonolone Corp Elmslard, .Y,
55938 Raytheon Co. Commercial Appacahss &
Sysleas Div. So. Norwalk, Conn.
$613? Spaulding Fibre Co,, Inc. Tonawaoda, N, Y.
$622% Spragve Eleoluc Ca. Nosth Adams, Mass.
59446 Tetea Corp. Tulsa, Okta.
59730 Thomas 8 Belts Co Elizaheth, N. j.
60741 Tuplelt Elechical Inst. Ca. 8lullion, Ohio
61775 Union Swilch and Signel, Div. of
Weshnghouse Air Brake Co. Piltsbugh, P3,
62113 Untversal Electne Co. Ownsso, Mich.
63743 Wadd-Leonasd Electnc Co. ML Yemon, N.Y,
64959 Weslein Electsic Co.. inc. New YOrk, N. Y.
65092 Weslon Insi. Inc, Wesbon-Hewark Newatk, N.J.
66235 Witlek Mig. Co. Chicago, ).
66346 Minnesota Miaing 8§ M1g, Co. Reverz Mwncom Div.
St. Paul, Ninn,
70276 Aliee MIg, Co. Haittord, Conn,
70303 Allied Contiol Kew York, N.Y.
70318 Altmelal Screw Product Co., Inc.
Garden CIly, N.Y,
70437 Amdlen, Olv. ol Chrysier Coip, Detroil, Mich,
70485 Atlantic India Rubdber Woiks, Inc. Chicago, NI,
70563 Amparile Co,, Inc. Union Caly, N.J.
10676 ADC Producls Ing, Mioneapolis, Mina,
703903 Belden Mig. Ce. Chicago, 11,
70998 Bird Electromic Corp. Cleveland, Ohio
710162  Birnkach Radra Co. New Yock, N.Y.
71014 Biiley Elecine Co., Inc. Ene, Pa,
71041 Bosloo Gear Works Div. of Marray Co.
ol Texas Quincy, Mass.
71218 Bud Radio, Inc. Willoughby, Ohio
71279 Cambndee Thetmionics Corp.  Cambiidde, Mass,
71286 Camloc Fastener Corp Paramos, N.J.
71311 Cerdwell Condensar Cerp.
LindenhussiL.l., N. Y.
71400 Bossmann MIg. Div. ol McGiaw-Edison Co.
SI. Lovis, Mo.
71436 Chicago Condenser Cotp. Chicago, Ill.
71447 Cahl. Spring Co.. InC. Pico-Rivera, Calif.
71450 CTS Cnrp, Elkhall, Ind,
71468 ITT C2anon Elecluc loc. Los Angeles, Call.
7147) Cinema, Dwv, Aetovos Cotp. Burbank, Cahl,
71482 C.P. Clare & Co. Chicago, M.
71596 Centralad Div, of Globe Union Inc.
Milwarkes, Wis.
11616 Commercial Ptastics Co. Chicago, III.
71700 Cornish wite Co., The New York, N. Y.
1707 Ceto Cotl Co., Inc. Providence, R.I.
000:5-47
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Code
No.

71744
11785

71984
12138
12619
12656

12693
12785
12825
12928
724162
12364
12982
7306¢
13076
13138

13293

73443
13506
13558
713586
13682

13134
13143
73193
13846
73899
13905
13957
221
15455
74881
14866

14970
75042
75263
18378
75382
75813
75913
18005
16210
76433

76487
76483
76530

76535
16703
76854
17068

11075
171221

12252
11342

17630
17630

17764
77969
18189

18217
18283
78290
78424
18452
84N
78438
78493
78533
18190

Monufocturer Address

Chicago Minlalyre Lamp Wurks Chicaga, III.
Cinch Mfg, Ca., Howart 8. Jones Div.
Chicago, Ilit.
Midsané, Mich,
Yilimaatsc, Conn.

Daw Corning Corp.
Electro Motive Mig. Co., lac,

Dialignt Coip. Brooklyn, N.Y
Indiana Geaeral Cosp., Electromes Div
Kedsby, N.J.

General lesltumont Corp., Cap. Div.Newask, N. i.

Qrake Mg, Co. Harwood Hesghts, 11,
Hugh H. Eby !nc. Philadelphia, Pa.
Guéeman Co. Chicago, 118,
Eleslic Slop Nut Corp. Ynion, H.).

Robert M. Hadley Co.
Ene Technolegical Piodocts, Inc.
lansen Mig, Co., Inc.
H.M. Harger Co
Helipol Div. ol Beckman Inst,, lnc.
Fullerloo, Calit.

Hughes Producls Division of Hoghes

Aircrafi Co Newpoit Beach, Calif.
Amperex Elect Co. Hicksville, L.}, N, Y.
Bradley Semiconduclor Corp.  Rew Haven, Conn.
Calhing Elechitc, Inc. Marttord, Cone.
Circle F Mig, Cn, Ti¢enton, N. J,
George X. GarceitCo., Dev. MSL

industries nc. Pasladelphia, Pa.

Los Angeles, Calif.

Princelon, Ind.
Chicago. II1.

Fedelal Screw Penducis Inc. Chicago, I
Fischer Special Mig. Co. Cincennati, Qheo
General Indoslies Co., The Elyha, Odro
Goshen Slamping & Toot Co Gosheo, Ind.
JF D Etethonics Cosp. Brooklyn, N.Y.
Jenoings Radio Mig. Carp. San Jose, Calit.
Granv-Pin Coip. Rud:getiele, K.J.
Sigoalile Inc. Neptone, N.J.
J._N_ Winns, and Soos wincheste), Mass.
indostn3l Condenser Corp. Chicago, II1.

R.F. Pioducts Division of Amphenol-Boig
Eleclrogi¢s Corp. Darduey, Conn

E.F. Jobesen Co. Naseca., Mion.

Interpatiooal Resislance Co, Philadelphia, Pa.

Keystone Carbon Co., Inc, St, Marys, Pa.
CTS Knights Inc, Sandwich, III.
Kulka Efacing Corporation Mt. Vernon, N.Y.
Lenz Eieciric Mg, Co. Chicago, III.
Lithetuse, Inc. Des Plaines, 1il.
Lotd #tg. Co. Ehe, Pa
C.¥W. Maiwedel San Francisco, Calit.

Generaf Inslroment Colp. . Mi¢amold Division
Newatk, N.J.
James Millen Mi3. Co.. inc. Malden, Mass.
1.%. Miller Co. Los Angeles, Calil.
Cinchi-Monagnock, Div. ol Unitnd Can
Fasiener Cosp. San Leandito, Calif.
Mueller Elecltic Co, Clevelend, Ohio
Nalional Union Newark, N,J.
Oak Manofaclurleg Co. Crystal Lake, 11I.
The Bendix Corp., Electrodynamics Div,
N. Hollywoad, Calif.
Pacilic Metals Ca, San Francisco, Calt.
Phanostrdn Instioment aad Edectrooic Co,
Sovlh Pasadena, Calil.
Philadelphea Steel and Wire Corp.
Philadaiphia, Pa,
American Machine § Foundly Co. Potter
& Brun.field Div, Princaloo, Ind.
TRw Efecironic Companeols Div.  Camden, N. 1.
General lnslioment Corp, , Rectifier Diy
Brookiye, N_Y.
Resistance Ptoducts Co. Hartisburg, Pa.
Rubbeicrant Corp. ol Calif. Torrance, Cailf.
Shakeproof Divisioo ol I1lnoss Tool Works

Etgin, fHl.
S1gma Sa. Biaintiee, Mass.
Signal Indicator Corop, New Youk, N.Y.
Sirulhars.Oann loc. Pitman, N. ).
Specialily Lealher Prod. Co. Newark, N.J.
Thompson-Bremer 8 Co. Chicago, Il
Tilley Mtg, Ca. San Fianclsco, Calil.
Stackpole Caibon Ca. St. Marys, Pa.

Slandald Thomson Corp.
Tianarman Products, lnc.
Tsanstormer Enganeels

Wallham, Mass.
Cleveland, Qkio
San Gabnel, Calif.

Erie, Pa.

Code
No.

78942
79138
79142
19251
18721

19363
80031

801290
80131

80207

80223
80248
80294
80411

80488
8050%
80583
80540
B08I3
81030
810723
8109%
81312

81349
81433
8ig4l
31860

82042
82047

82116
Bz142

8zl

82209
82213

82376
82383
62647

82768
82868
82677
82833
8301¢
83058
83086

83128

83i48
83186
83298
83315
83324
83330
83332
83385
#3501

63594
83140

83171
23821
83942
84171
64356
84411
84970
85454
85471
85474

Model 400GL

Manufocturer Address

Ucinite Co.
Waldes Kohinoor Inc.
Veedet Rodl, loc.
Weoco M7g. Co.
Conhinenial-Wacr Electiomcs Corp.
Philadelphia, Pa.
Ziereck Mig. Corp. New Rochelle, N.Y.
Mepco Division nl Sessions Clock Co.
Morristown, N.J.
Schnitzar Allny Proedocis Ca. Elizabeth, N, ).
Elecironit ladustnes Association. Aay brand
Tube méeling EIA Slagdards-Washiogton. D:C.
Unimas Switch, Oiv. Maxon Efeclronics Corp.
Wallingtord, Conn.

Newtonvelle, Mass.
Long sland City, N_Y.
Harttoid, Cona.
Chicagn, I,

United Transtnimer Corp. New York, N.Y.
0xford €lectsic Comp. Chicago, Il
Bouns In¢. Riveiside, Calif.

Acro Div. of Robertshaw Conttots Co.

Columbus, Dhic
Oefiance, Ohio
Monrovia, Calif.

All Slas Producls Inc,
Avery Label Co.

Hammationd Co., inc. thars Kill, N.C.
Stevens. Acolg. Ca., loc. Boslon, Mass.
Dimco Gury Co. Daylan, Ohio
Inteinahonat Insteusnnls Inc, Oranga, Conn.
Grayhdil Ca, LaGrapge, 11
Tnad Transiormer Corp. Veaice, Calif.

Winchester Elec. Div. Litton Ingd., Inc.
Qakvitle, Conn,
Military $pecilication
Inletnalional Reclilier Comp. El Segundo, Calil.
Aitpax Eleclronics, lag. Cambildge, Maryland
Barcy Conliols, Div. Bamry Wright Corp.
Waterlown, Mass.

Carter Preciston Elgchic Ca. Skokie. IIL.
Specti Faraday Inc., Copper Hewlit
EleciricDiv, Hoboktn, N.J.

Eleciric Regmlalnr Cosp. Nerwatx, Coon.
Jeflets Eleclroaies Division of Spaet

Caibon Co. Do Bois, Pa.
Fanchild Coamera & Inst_ Corp. Space & Oelense
System Div. Peismos, N.J.

Maguice Indosteies, Inc.
Sylvania Elecllic Prod. Inc.
Eteclionic Tuhe Division
Aslron Corp. Eest Newalk, Hanison, N,J,
Switcheralt, tac. Chicago, Il
Metals & Contiols Inc. Spencer Piodocts
Allladoco, Mass_
Joliet, Il.
MWadison, Wis,
Woodstock, N.Y,
Glendale, Calil.

Greenwich, Conn.

Emporium, Pa.

Philtips.Advance Coolrol Co.
Reseacch Producls Corp.
Rotron MIg. Co., lac.
veclos Eleclronic Ca.
Hariwel| Corp. Los Angeles, Celit.
Catr Faslener Co. Cambridga, Wass.
New Hampshire Ball Beering, Inc,
Petetberough, N.H.

General Instrument Corp., O3pacitor Dlv.

Darlinglon, S.C.
Los Angetes. Calil.

Setiaglieid, N.).

Red Baak, &.J_

§TT Wue and Cahle Div.
Victaty Eng, Corp,
Bendix Corp., Red Bank Div.

dudbell Corp. Mundelein, .
Rosan Inc. Newpocl Beach, Calil.
Smilh, Herman M., Inc. Braoklyo, N.Y.
Tech Labds Palrsadle's Park, N.J.

Cenlral Screw Co. Chicaga, LI
Gavill Wire and Cable Co.
Div. of Amesace Cosp. Brooklield, Mass.
Borroughs Carp. Eieclronic Tube Oiv.
Plainfield, N.J.
Unian Carbide Corp. Consomer Piod. Div.
Mew York, N.Y.
Nontlogtos, Ind.
Fostus, Mo.
Laodi, N.J.
Greal Neck, R.Y.
San Francisco, Calil.
Dgallala, Neb.
Sloomington, Ind,
Boonton, N.J.
Son Francisco, €alif.
San Francisco. Calif,

Mode! Eng. 2od MIg-. lac.
Loyd Sceupgs Co.
Aejonaulical last. & Radio Co,
Arco Electranics Inc.
A.). Glesener Co,, Inc.
TRW Capaciter Div.
§arkes Tarzian, Inc.
Boonton Molding Company
A. B. Boyd Co.

R.M, Bracamonlel Co.
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Model 400GL

83680
8541l
86114
86197

26373
86684

86928
§7034
87218

87473

87664
87930
88140
88220
88698
89231
M7
89665
90030
30179

90970
91148
91260
91345
9l418
91506
91637
91682
91737
L18Y2)
91R8E
91929

91941
92180
92367
92607

92102
92966
93132

93369

CODE LIST
Code
Monufacturer Address No.
Koiled Kords, ln¢. Hamden, Conn. 93410
Seamless Rubdes Co. Chicago, 111,
Fatm Bearing Co. Los Angeles, Calil. 93632
Clifton Prectsion Producls Co., Inc. 93929
Clitlon Heights, Pa. 94137
Precision Rubber Pronucis Corp. Daylon, Onin 24142
Radra Corp. of America, Elsctronic 54144
Camp. & Devices Div. Hateison, N.J.
Seastrom Mig. Co. Glendale, Calil. 94148
Marco Tndnsiries Angheim, Calif.
Phiica Corparalion (Lansdale Divisioo) 94154
Lansdale, Pa. 94197
Western Fibrous Gtass Products Co.
San Francisca, Calif. 94222
van Walars & Rogers tnc.  San Francisco, Calil. 94330
Tower Mig. Cotp. Providence, R.I. 54375
Culler-Hammer, Inc. Lincoln, Iil. 94682
Could-Natioaal Batteries. ac. St. Paul, Mian.
General Mills, Inc. Bultaln, N.Y, 94696
Graybsr Eleclric Co. Dakland. Calil. 45023
G.E. Drstniduling Corp, Schenectady, N.V.
United Transformer Co. Chicaga, Il 95236
United Shoe KMachinory Corp. Beverly, Mass. 95238
US Rubber Co., Consumer tnd. & Pleslics 95263
Prod. Div. Pasgsaic, N.J. 95265
Beasing Engineering Co. $2n Francisco, Calif. 95275
ITT Cannon Etecl, Inc., Salem Div. Salem, Mass. 35348
Connor $pring Wig. Co. San Francisco, Calil, ;2;:2
Mriler Dial & Nameplale Co. El Monle, Calil. 95712
Radro Materials Ca. Chicago, lil, 35984
Augal Inc, Altieboro, Mass. 95987
Dale Eleclrooics, Ing. Cnlombus, Nebr, 96067
Eleo Corp. Willow Grove, Pa. 96095
Grenier Mig. Co., loc. Wakefield, Mass. 26256
X F Oevelopment Co. Redwaod Cily, Calif, 96296
Iwalco IWig. Co., inc. Chicaga, M. 35306
Honeywell Inc.. Micrn Swit¢h Div.
Freaport, (il. 95330
Nahm-B.os. Sprang Ca. Dakland, Calit. 96341
Tru-Coanector Corp. Peabody, Mass. 96501
Elgeel Qptical Cn. Inc. Rochesler, N.Y. 86733
Tensnlite Insulaled Wire Co_, In¢.
Tatrylown, N Y. 95821
IMC Xagnetics Corp. Weshury Long Island, N.Y. 97464
Hodson Lamp Co. Kaarmey, N J. 97539
Sylvania Etectsic Pred. inc. 97979
Semiconmuclor Div. Woburn, Mass. 97983

Robbins & Myers Inc. Palisades Patk, N, 1.

00015-47
Revised: Apich, 1969

OF MANUFACTURERS (Continved)

Manufacturer Address

Stemco Controls, Div. of ESSe x Wire Cosp.
Manslield, Ohia

Culvar Cily, Celif.

Livingslon, N.J.
Bayonne, N. ).
Yonkers, N.Y.

Waters Mig. Ca.
G. V. Controls
General Cable Corp.
Phelps Duodge
Raylheon Ca., Comp. Div., lad.

Comp. Operations Quincy, Mass.

Secientilic Electronics Produels, Inc,

Lovetand, Cnlo.

¥agner Elect. Corp,, Tung-S0| Piv, Newark, N.J.

Cnrtiss-Wnghl Corp. Eleclrogics Div.

Easl Faterson, N.J.
Cheslei, Pa.
Bettwood, IL.

Brookilyn, N. Y.

Santh Chester Cotp,
Wire Cloth Praducls, Inc.
Aulomalic Melal Products Co.
Worcester Pressed Aleminum Cosp.
Wurcesler, Mass,
Magnectatt Electric Co. Chicago, Il
George A. Phribnick Researchers, Inc.
Boston, Mass.
Dania, Fla.
Woodsida, N.Y.
Long tslend, N_Y.
Shendan, Wya.
Biidgepoit, Coon.
Blonmfield, N_J.
Rolting Meadows, III,
Mawsngo, IlJ,
Franklin, Ind.
Wayne, 1.
Chicago, 1N,
Sunnyvale, Calif,
Otean, N.Y.

Alltas Products Corp, ,
Continent3] Cannectol Corg.
Leecralt Mtg. Co., Inc.
Nalional Cail Co.
Vitramon. Inc.
Gordios Carp.
Methade hifg. Co.
Arnoi¢ Engineestng Co.
Dage Eleclnc Ca_, Inc.
Stemen Nfg. Co.
Weckasser Co.
Microwsve Assnc.. West Inc.
Hi~Q Div. nt Aerovax Corp.
Thordarsao-Meissaes Inc. Mt. Cermsl, 15,
Solar Manutacinfing Co, Los Angeles, Celif,
Microswitch, Div. of [diro_ ~Hooeywell
Frasport, (1,
Chicage, HI.
Burlington, Mass.
Cakland, Calif.

Carlton Screw Co.

fiicrewave Associates, inC.

Excel Transfoimer Co.

San Fernando Elsct. Mfg. Co.

San Fetagedo, Calif.
Longls.. N.Y.
trvinglon, N.J.

Eaglewood, N.J.

Yonknis, K. Y.

Thomsne ied, Inc,

Industrial Rataining Rug Co.

Antomatic & Precisinn Még.

Reon Resislor Corp.

Litlge System lec,, Ad.ler-Westrex
Commun. Div. New Rochelle, N.Y.

Code
No.

98141
98159
98220

38278
983731
38376
98410
98731

98734

98821
98973

93103
939313
29378
99515
93707

9380)
93348
99928
45334
98442

99957

Appendix A

Manufacturer Address

R-Teoacis, Inc.
Robber Teck, Inc.
Hewlett-Packesd Co., Moseley Div.
Pasadena, Celil.
So. Pasadena, Calil.
Mamasoneck, N.Y.
Zero M18. Co. Burbank, Calil,
Elc lac. Clevstand, Qhio
Genera | Mills Ing,, Etectronics Div,
Minneapolis, Minn,
Peeca Oiv. of Hawletl-Packard Co.
Palo Alta, Celil.
Norih Hills Elecironics, Inc. Glen Cove, N.Y.
inlernalional Electranic Research Cerp.
Burbank, Calif.
New York, N.Y.
Paln Allo. Catit.

Jamaica, N. Y,
Gardena, Caiif.

Microdot, Inc.
Sealectrn Corp.

Celnmbia Techmeal Corp.
Varian Associales
Allce Corp. Winchesler, Mass.
Marshall Ind., Capaciter Div, Menrovia, Catil.
Contsol Swrtch Divisioo, Controis Co.

of Amence £l Segondo, Cahf.
Delevan Electrooics Corp. fast Avrora, R.Y.
Wilco Cerporation Indianapolis, Ind.
Branson Corp. Whippany, N.J.
Reabrandl, Inc. Boslon, Mass
Hettmen Electioarcs Corp.

SemiconductorDiv. El #onte, Calif.
Techantogy Instrument Corp. of Calif.

Newbury Park, Canf,

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

HANDBQOK,

0000F  malco Tanl aed Bie Los Angeles, Calif.
00092  Witlow Lealher Producis Corp.  Newark, N.J.
000AB ETA England

000BB  Precision instiument Companents Co.
van Nuys, Calil.

G00CS Hewlett-Packasd Ca., Culorado Spuings
Coloredo Spings, Colorade
000!  Rubber Eng. 8 Developmeat Haywald, Calil.
COONN A ''N" O Hig. Co. San Jose, Celil.
000@Q  Cooltron Dakiand, Calil.
000%¥  Calilornra Eastern Lab. Burhingten, Calil.
oooYy  S. K. Smith Co. Los Angeles, Calil,
From: FSC. Handbook Supplements
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HEWLETT - PACKARD

UNITED STATES

ALABAMA

P.0. Box 4207

2003 Bysd Spring Road S.W.
Hupteville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARLZONA

3009 North Scotéedale Road
Scutladale 65251

Tel: (502) 945-7601

TWX: 910-950-1282

5737 East Broedway
Tucsen 85716

Tel: (€02) 298-2313
TWX: 910-952-1162

CALIFODRNIA

1430 East Drangelhorpe Ave.
Fullertex 92611

Tel: (718) 870-1900

3939 Lankersbim Boulevard
Nerth Hellywoed 91604
Tel: (213) 877-1282

TWX. 810-495-2170

1101 Embtarcaderc Road
Pals Alde 94303

Tel: (415) 327.6500
TwX: 910.373-1280

2591 Carlsbad Avenue
Sacramente 85821
Tel (918) 482-1463
TWX: 910-367-2092

1055 Shafter Street
San Diegod 92106

Tel: (714) 223-8103
TWX: 810-335-2000

COLORAOO

7965 East Prantice
Enfiawood 80110
Tel: {303) 771-3455
TWX: 910-935-0705

CONNECTICUT
508 Teolland Street
EastHattord 06108
Tel: {(203) 285-3394
TWX: 7104253416

111 East Avence
Norwelk 06851

Tol: #03) 853-1251
TWX: 710-468-3750

DELAWARE

3341 Keanett Plke
Witmlagico 19807

Tel: (302) 6556161
TWR: 510-666-2214

FLORIDA

£.0. Box 545

Sulte 106

9999N.E, 2nd Avenue
Miam| $hores 33153
Tel: (305) 754-4555
TWX: 810-848-7262

P.0. Box 20007

HernGon Station 32814
621 Commonweallh Avenue
0Ot landa

Tel: (305)841-3970

TWX: B0 8500113

P.0. Box 8128
Madelra Baack 33708
210 150th Avenue

St, Petersburg

Tel: (613) 391-0211
TWX: 810-863.0366

GEORGIA

P.0. Box 28234

450 Enterstate North
Atleuta 30328

Tel: {304) 4366181
TWX: 810-766-3890

ILLINOIS

5500 Howard Street
Skakle 50076

Tel: (312) 677-0400
YWX: 910-223-3613

INDIANA

4002 Meadows Orlve
Iluaianapolis 46205
Tel: (317) 546.4831
TWX: 810-341-3 63

LOUISIANA

P.0. Bax 856

1942 Williams Houlevard
Kenmer 70062

Tel: (504} 721-8201
TWXe E10.955.5524

MARYLAND

6707 Weitestone Road
Baltimore 21207

Tal: (301) 944-5400
TWX: 710-862-0850

P.3. Box 1848

2 Choke Cherry Road
Reckyille 20850
Tel: (101) 948-6370
TWX: 710-826-5684

MASSACHUSETTS
32 Hartwel] Ave.
Lexlngton 02173
Tal: (617) 861-8960
TWK: 710-326-6904

MICHIGAN

24315 Northwestern HiBhway
Ssutafiels 48075

Tel: (313) 353-9100

1wx- | 0-232.1532

MINNESOTA

2459 University Avenue
St. Pavl 55114

Tal: (512) 645-9481
TWX: 9105633734

MISSOURI

9208 Wyoming Place
Kinsas City 64114
Tel: (616) 333-2445
TWX: 910-771-2087

2812 South Brentwood Bivd.
St. Lonls 63144

Tel: (314) 962-5000

TWX: 910.760-1670

NEW JERSEY

W. 120 Centiry Road
Pararsus 07652

Tel: (201) 2655000
TWX: 710-9904951

1060 N. Kinu Highway
coenvy Hill 08034

Tel: (609} 667-6000
TWX: 710-892.4945

NEW MEXICO

P.0. Box 8368

Stelion C

6501 Lomas Boulevard N.E.
Athuuerque 87108

Tel: {505} 255-5586

TWX: 910-939-1665

155 Wyatt Ortve
Las Crucas 83001
Tel: (S05) 526-2485
TWX: 510-963-0550

NEW YORK

1702 Ceatral Avenue
Aldany 12205

Tel: (518) 868-8482

TWX: 710-441-8270

1219 Campvillo Road
Endlcott 13764

Ted: (607) 754-0050
TWX: 510-252-0890

82 Washington Street
Faughkeeps(» 12601
Tel: (914}454.7330
TWX: 510-248-0012

39 Saginaw Orive
Rochaater 14623
Tet: (718) 4739500
TwX: 510-253-5981

1025 Northern Boulevard
Roslyn, Loog lalaed 11576
Tel: (516)069-8400

TWX: 510-223-0811

5858 East Molloy Road
Syracese 13211

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

NORTH CAROLINA
P.0. Box 5183

1923 North Main Strest
High Palnt 27262

Tel: (919) 6826873
TWX: 510-926-1516

OHIO

25575 Center Ridge Road
Clevelead 44145

Tel: {216) 8350300
TWX: 810427-912%

3460 South Dlxie Dzlve
Ozyten 45439

Tel (513) 298-0351
TWX: 810-458-1925

OKLAHOMA

25919 United Founders Boulavarg
Oilahgraa City73112

Tel: (405) 843,2801

TWX: 910-830-5862

OREGON

Westhllls Mall, Sylte 158
4475 S.W. Scholls Fer7ry Road
Pertland 97225

Tel: (503) 292.9171

TWX: 910-464-6103

PENNSYLYANIA

2500 Moss Side Boulevard
Menzasvilia 15146

Tel: (412) 271-0724

TWX: 710-757.3650

Model 400GL

L SALES AND SERVICE

1021 Sthavenue

King of Prussia Industrlal Perk
King ef Prussia 19406

Tel: (215) 265-7000

TWX: 510-060-2070

RHOOE ISLAND
B73 Walerman Ave.
EastProvidesce 02914
Tel: (401) 434-3535

TEXAS

P.0. Box 1270

201 E. Arapshoa Rd.
Glekardson 75080
Tel: (214} 231-8101
TWX: 910-867-4 23

P.0. Box 228123
4242RIchatond Avesnue
Heuston 77027

Tel: (713) 887-2407
TWX: 810-881-2645

GOVEANNENT CONTRACT OFFICE
225 Bty Mitchall Road
SanAntenlo 78226

Tel: (512) 434-4171

TWX: 910-871-1170

UTAH

2890 South Maln Street
Salt Lake Clly 84]15
Te): (801)485-8166
TWX; 910.925.5681

VIRGINIA

PO. Box6514
2111 SoencerRoad
Ricdmand 23239
Tele (703) 282.S5451
TWX: 710-956-0157

WASHINGTON
433-106th N.E.
Bellevus 58004
Tel: (206) 454-3971
TWX: 910-443.2303

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Alleuta, Georgia...
North Hollywood. Catifornia. ..
Paremus, Mew lersey . . . Skokie,
iwls.  Thelr complete ad-
drasses are listed above.

CANADA

ALBERTA

HowlettPackard (Canada) L.
11745 l1asper Ave.

Eémettro

Te): (402) 482.5561

TwX: 610-831.2431

BRITISH COLUMBIA

MANITOBA

Hawtelt-Pachard (
304-1637 West 8rosdway
vonc ewvar

Tel: {654) 718-5301
TwX: 610-922-5059

) itd,

ackard (Canada} Lto.
511 Bradfard CUL
James

St
Tel: (204) 786.7581

NOVA SCOTIA
Hewfett-Packard {Canada) Ltd,
2745 Dubch Village Rd.
Sui te 203

Ratifax

Tel: (902) 4$5-0511

TWX: 610-271-0482

ONTARIO

Hewlett-Packard (Canads) Ltd.
880 Lady Ellan Place
Ottawad

Tel: (813) 722 4223

TWX: 610-582.1952

Hewlet?-Packard (Canada) L0,
1415 Lawrenca Avenue West
Toronto

Tel: (415) 245-5196

TWX: 610.492.2382

QUEBEC

Hewlett-Pachors (Carada) Lid,
275 Hymus Boutevard

Pointe Claire

Tet: (514) 647-4232

TWX: 610-422.3022

Telex: 01.20607

FOR CANAOIAN AREAS NOT
LISTVED:

contact Hewleli.Packago (Can-
ada) Ltd. In Pointa Claire, at
the complete address listed
above.

CENTRAL AND

ARGENTINA
Hewlett-Packard Argentina
S.A.Cel

Levalle 1171-3"
Wenos Alres

Tet: 35-0436. 35-0627,
Télex: 012-1309
Cabie: HEWPACKARG

35-0431

BRAZIL

Hawlett.Fechard Do Brasil
|.6.C LWa.

Roa Coronel: Oscar Porto, 691
$99 Paglo - 5. SP

Tel: 71-1503

Calkle: HEWPACK S30 Paulo

Hawletl.Pachard Oo Brasil
l.e.C. L1da.

Avenida Franklin Roosevelt 34.
EUP0 203

Rie o Jaosire, 2C-39. GB

Tel: 32.9733

Cadle:. HEWPACK Rio de Janeiro

SOUTH AMERICA

CHILE

Hector Calcagnl P,
Casiile 13942

€stado 215 - Oficina 1016
Santiege

Tel: 31.850, 430505

COLOMSBIA

Instrumentacion

Henrik A. Langebark & Kier
Lida.

Carvera 7 #48.59

Aportado Aereo 6287

Bogats, 1 D.E.

Tel: 45-70-061 45-55-46

Csb'e: AARIS Gogole

COSTA RICA

Lic. Alfrsdo GalleBos Gurdién
Apartada 3243

3an josé

Ted: 21-86-13

Cadle: GALGBR San losé

ECUADOR

Uboratarios de Radio-Ingenleria
Calle Cuayaqull 1248

Past Office Box 3199

Qufte
Tel: 12496
Csble: HORVATH Quito

EL SALVADOR

Etectronica

Apartedo Postat 1589

27 Avenida Norte 1233

SIn Salvador

Tel: 25-74.50

Csble: EIECTRONICA
San Salvador

GUATEMALA

0.ander Assoclales Letin Anerics
Adartado 1226

7a. Calle, 0-22, 2013 1
Cuat=malaCity

Tal: 22812

Cable: OUMLA Guatemals City

MEXICO

Hewlett.Packard Mexicans, S.A.
de C.V.

Meras 439

Col, del Valle

Mexico 12, 0.F.

Tel:75-46 49

NICARAGUA

Roderlo Terdn G.
Apartedo Postal 639
Edificfo Terén

Mansgea

Tel: 3451,3452

Cabte: ROTERAN MasaBua

PANAMA

Eteciréetca Balboa, S.A.

P.0. Box 4929

Ave. Manuel Espinosa No. 13-50
Bldg. Allna

cam ELECTRON #andma City

PERU

Fernando Ezets B.

Avenida Petlt Thouars 4719
Miraflores

Caslita 3061

tima

Tel: 50346
Cable-, FEPERU Lime

PUERTO RI1CQ

San luzn Electronics, Inc.
P.0. 8Box 5167

Ponce ¢o Leon 154

Pda. 3-Pta, de Tierra

Tet: (809)725-3342

Cable: SATRONICS Sen Juan
Telex: SATRON 3450 332

URUGUAY

Pablo Ferrando S.A.
Comerscial @ tndustrial
Avenida 1%lia 2877
Casiila de Correo 370
Moutxvides

YENEZUELA
Mewlett.Packar¢ Oe Vanszuela
A

Apartaco del Este 10934
Chiacaito

Cacacas

Tel: 71.88.05, 71.88.69, 71.88.76
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,
CONTACT:

Hew!ott-Packard (nber-Americas
3200 Hllivisw Ave,

PaleAite, Calitornlz 94304

Tel: (415) 326.7000

TWX: 910-373-1267

Cabla: HEWPACK Palo Alto
Telexs 034-8461
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HEWLETT - PACKARD (& SALES AND SERVICE

AUSTRIA

Unllabor GmbH

Wissenschaltliche Instrumente

Rummelhardtgasse 6/3

P.c. Box 33

Vienea A-1095

Tel: 426181

Cable: {ABORINSTRUMENT
Vienna

Telex: 75 762

BELGIUM

Hew!ett-Packard Benelux S.A.
348 Boulevard du Souverain
Brussels 16

Tel: 72 22 40

Cable: PALOBEN Birussels
Telex: 23 494

DENMARK
Hewiett.Packard A/S
tangedlerg 6

2850 Naeruem

Tel: (013804040
Cahle: HEWPACK AS
Telex: 66 40

FINLAND
Hewlett.Packand Oy
Gyldenintie 3

Helsinkl 20

Tel: 67 35 38

Cable: HEWPACKOY-HelsIrikl

FRANCE

Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. &

91 Orsay

Tel: 920 8301

Cable: HEWPACK O7say

Telex: 60048 HEWPACK ORSAY

Hewtett-Packard France
4 Qual ges Etroits

69 Lyen Se

Tel: 42 63 45

Cable: HEWPACK Lyon
Telex: 31617

GERMANY

Hewiotit-Packard Verriebs.GmbH
Lietzenburgesstrasse 30

1 Berlin W 30

Tel:246065/66

Telex: 18 34 05

Hewlett-Packazd Vertriebs-GmbH
Herrenbesgerstrasse 110

703 BEbiligen. Wiirttenbecg
Tel: 07031-6671

Cable: HEPAG B3lInRen

Telex: 72 65 739
Hewtett-Packard Vertrlebs-GmbH
Achenbachstrasse 1%

4 Blisseldert 1

Tel: €8 52 58/59

Hewlaft-Packard Vertriebs-CmbH
Beim Strohkhause 26

2 Hamburg 1

Tel: 24 05 51/52

Cable: HEWPACKSA Hamburg
Telex: 21 53 32

Hewlett-Pachard vertriabs.GmbH
Regirfriedstrasse 13

8 Winchen 9

Tel: 0811 §9 59 71/75

Cable-. HEWPACKSA MSnchen
Telex: 524985

GREECE

Kostas Karayannis
18, Eririou Street
Athens 126

Tel: 230 301

Cable: RAKAR Athens
Telex: 21 5962

IRELAND
Hewlett-Packard Ltd.
224 Bath Road

Slowgh, Bucks, England
Tel: Slough 753-333431
Cable: HEWPLE Slough
Telex: 34413

1ITALY
llawtatt-Packard Itsllana S.p.A.
Viale Lunigiana 46

Hewleti-Packard Itallana 8.p.A.

Palarze Nalla

Piazza Marconl 25

00144 Rome-.Eur

Tel: 591 2544

Cable; HEWPACKIT Rome
Telex: 61914

NETHERLANDS
Hewlett-Packard Benetux, N.V.
Weederstein 117

Amsterdum, Z I?

Tel: 42 7777

Cable: PALOBEN Amsterdam
Telex: 13 216

NORWAY
Hewlett-Packard Norge A/S
Box 149

Nesveien 13

Hazlam

Tel: 53 83 60

Cable: HEWPACK Oslo
Telex:6521

PORTUGAL

Telectra

Rua Rodeigo da Fohseca 103
P.C. Box 2531

Lishon 1

Tel: 68 60 72

Cable: TELECTRA Lisbon
Telex: 1598

SPAIN

Atalo Ingenieros
Ganduxer 76
8arcelona 6
Tei:211.44.66

Ataio Ingenleros

Envigue Larrets 12
Madrid, 18

Tel: 23543 44

Cable: TELEATAIO Madrld
Tekex: 2 72 49

SWEDEN

Hewlett-Packard (Sverige) AB
Hagzkersgatan 9C

431 04 Méindal ¢

Tel: 031.27 6800

Hew!ett-Packard {Sverige} AB

Svetsarvagen 7

3171 2050In31

Tel: {08) 98 12 50

Cablz: MEASUREMENTS
Stockholm

Telex: 10721

SWITZERLAND

Hewleit Packard (Schweitz) AG
2urcherstrasse 20

8352 Schileren

rigy

Tet. (051) 98 18 21/24

Cable: HEWPACKAG Zurich

Hewlett Packard (Schweltz) A.G.
Rue du Bols.dut-Lan 7

1217 Meyrin-Geneva

Tel: (022) 41 5400

Cable: HEWPACKSA Geneva
Tetex: 2 24 86

TURKEY

Telekom Englavecing Bureau
P.0. Box 376- Galala
1standul

Tel: a8 40 40

Cable: TELEMATION latanbal

UNITED KINGDOM
Hewlett-Packard Ltd.
224 Bath Roed
Siough, Bucks

Tel: Slough 753.33341
Cable: HEWPIE Slough
Telex: 84413

YUGOSLAVIA

8nlram SA.

83 avenue des Mimosas
Brussels 15, Befgium

Tel: 343332, 34 2619
Cable; BELRAMEL Brussels
Telex: 21790

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard S.A.

Rue du 80is-du-Lan 7

Telex: 12-1563 Telex: BS 86 539 ?0}.229";'” Telex: 53233 1217 Meyrin-Geneva
HewlettPackard VeririsdsGmbH  g3gie: EWPACKIT Milan Tel: (022) 41 56 00
Kurhessenstrasse 35 Telex. 32046 Cable: HEWPACKSA Geneva
Cable: REWPACKSA Frankfurt
Telex: 41 32 49
AFRICA, ASIA, AUSTRALIA
ANGOLA CYPRUS The Sclentific: Instrument Co- Ltd, KENYA PAXISTAN (WEST) TANZANIA
Telectra Empresa Técnica Kypronlcs 5-8-525 Mahaima Gandhi Road R. J. Tiibury Led. Nashkc & Company, Ltd. R. J. Tlibury Ltd.
de Equipantentos Eléctricos  19-1SD Hommmer Avenue Hyderebad-1 (A-P) India P.0. Boz 2754 Cosman Chambers P.0. Box 2754
SAR iy iy :l.o. Box 752 Cable: SICO Hyderabad Sulte 517/518 Victorla Road Suite 517/918
Ruz de Barbess Rodrigues cosia Hotel Apthassadeusr Reradij 3 Hotel Ambassadeur
s2.1° Tel: 628235628 The Sclentiflc Inshumant Co.,Ld. - ugirabi Tel: 51027, 52827 Hairodi
Buz 8407 Cable: HE-I-NAMI nn-".}";;' 3 cExtn. Tel: 25670, 26803, 68206, 58196 Cable: COOPERATOR Karach! Jel: 25670, 26803, 63206, 56196
tvands by 27'1053 Cable: ARJAVTEE Nairobl HITIPE INE Cable: ARJAYTEE Nalrodl
Cable; TELECTRA Luanda ETHIOFIA S i KOREA T "
African Salespower & Agency  Coble- SICO New Deihl Electromex Inc. THAILAND
American Trading Co., Kores, Ltd. 2129 Pasong Tamo i
AUSTRALIA Private Lid., Ca, INDONESIA P.0. Box 1103 Hakati. Ri GI Tha Iﬂ'&’lﬂloﬂcﬂ
Hewlelt-Packard Australia £-0. Boxs718 Bah Boion Trading CoY. V. Dac Kyung Bldg. o Box aseh T e
Pty. Ltd. 58/59 Cunningham St. Djslah Merdeka 29 107 Sejong Ro Manll 4t
Addit Ababa nla 614 Subhunwit Road
2226 Welr Street Tel: 12285 Bafdung Chongro Xu Tel: 88.91-71 or 88-83-76 Banghok
Glen Iris, 3146 Cable: ASACQO Addlsababa IRAN Seoul Cadle: ELEMEX Manlla Tel: 910722 (7 lines)
victara Tefecom, Ltd Tel: 75-5841 {4 lInes) Cable: GYSOM Bangkak
Tet: 20.1371 (& llaes) HONG KONG P.0. B P 3 Catile: RMTRACO Seoul SINGAPORE =
Cable: HEWPARD Melbourne -0. Boz 1812 Mechsnlce] and Corbustion
T Schmidt & Co. {Hong Xong) Ltd. 240 Kh. Sabz Shomall LEBANON Eagine ring Company Ltd. UGANDA
(LIX 80 P.0. Box 297 Teheran Constantin €. Macridls 9 Jaian Kilang k. J. Tilbury tag.
1511, Princa’s Buliding Tel: 43850, 48111 Clemenceay Street f .0. Box
Hewlett-Packard Australis 107 Chitér Hosd Cable, BASCOM Teheran Clemencsay Center Singapors, 3 Suite 517/518
Cr Hong Keng Seint I::Ll 6_42’356&63"! Singspore Hotel Ambassadeur
61 Alexander Street Tel: 240168, 232736 ISRAEL Tel: 220846 €8 Nalrobi
Grewa Nust 2065 Cable: SCHMIDTCO Mong Kong  Electronics & Engineering Cable: ELECTRONUCLEAR Beicnt SDUTH AFRICA Tel: 25670, 26803, 68206, 58195
New South Wales Div. ofMotorols larzel Ltd. Hewlett Packard South Africa Cable: ARJAYTEE Nalrobl
Tel: 43.7866 INOIA 16, Xremenetshl Streel MALAYSIA (Pty,), Lto
Cable: HEWPARD Sydney The Sclentific fastrument Tel-Avly MECOMB Malaysla Ltd. HI Héu'se y VIETNAM
9. Ld. Tel: 35021 (@ lines) 2 Lorong 13/6A 23 Somerset Rd. Penlasular Trading inc.
Hewlett-Packard Australla 6 “i' Bahadur Sapru Road Cadle: BASTEL Tel-Avlv Sectfon 13 C1pe ToWn P.0. Hax H-3
Pty. 1ta. Allahadag 1 Telex: BasteiTv 033569 Pelaling Jaya, Setesger Tel: 3.6019 216 Hien.Vuong
97 Chucchill Road v Cable: MECOMB Kuals Lumgur g Salgaa
Tel: 2451 Cable: HEWPACK Cape Town
rospect 5082 Cadle: SICO Allakbad JAPAN MOZAMBIQUE Telex. 7038CF Tel: 20.805
South Austrella YoXkogawa.Mewlett-Packard L1d. A N. Goncalves. LDA Hewlett Packard South Afri Cable: PENINSULA Salgon
Tel: 65.2366 The Sciendific Instrument Nisel Ibaragi Eidg. Rt Py S ok e d Sen A
Coble: HEWPARD Adelalde Co., Ld. 2.2.3 Kasuga B0 taR gy o é”a-’r he ZAMBIA
240, Or. Dadabhal Naoroji Rna¢  Ibaragi-Shi LoGiance Maraues 0. ;1 e R. J. Tilbury (Zambla} Ltd.
Mewlett Packard Austalls Bambay 1 Osaka 30 De Beer Stroe P.0. Box 2792
Pty. Ltd. Tel: 26.2642 Tel: 23-1641 Cable: NECON Braamopiei ;;:'«";;"" Lusaka
2nd Floor, Sulte 13 Cable: SICO Bombay . NEW ZEALAND 4. -1 Zambia, Ceatral Atrica
Casablanca Buildings The Sclentitic tstryment T iy ot-Packard LI, wewlett.Packard (NZ) Ltd e i
4 32.34 Kent Terrace able: HEWPACK Johannesburg FOR AREAS NOT LISTED,

156 Adelaide Terrace
Perth, W.A_ 6000

CEVLON

United Electricals Ltd.
P.0. Boz 681

Yehota Building

Staples Street

Colomba 2

Tel: 549

Cable: HOTPOINT Colombo

Co., Ld.
11, ESplanade East
Caleutta 1

Tel: 23-4129

Cabdle: SicO Calcutta
TheSctentific Instrument Ce., Ld.
30, Mount Road

Madras 2

Tel: 86339

Cable: SICO Madras

No. 59, Kotorl-cho
Nakamura-ku, Nagesa City
Tel: 5514215

Yokogawa-Hewlett-Packard Ltd.
Obasiil Bullding

59 Yoyogi 1-chrome
Shibuya-ku, Tekye

Tel: 370-2281

Telex: 232-2024YRP

Cable: YHPMARKET TOK 23.724

P.0. Box 9443

wellngton, N.2.

Tel: 56409

Coble: HEWPACK Weltington

PAKISTAN {€EAST)
Mushko & Company, Ltd.
31, Jinnah Avenue

Dacca

Tel: 80058

Cable: NEWOEAL Dacca

TAIWAN
Hwa Skheng Electeonic Co., Lid.
P.0. Box 1558
Reom €04
Chia Hsin Buirding
Ne. 96 Chung Shan
Nocth Road, Sec, 2
TafRel
Tel: 555211 Ext. 532-539
Cable: VICTRONIX Taipel

CONTACT:

Hewlett-Packard Export
Marketing

3200 Mlliview Ave.

Palo Alto. Califosnia 54302

Tel: (415) 326-7000

TWX: 910.373-1267

Cable: HEWPACK Palo Allo

Telex: 034-8461

Printed in U.S.A. 30M-11/68

E 6/69






Appendix C

j MANUAL BACKDATING CHANGES

Model 400GL

AC VOLTMETER

This manual backdating sheet makes this manual applicable to earlier instru-
ments. Instrument-component values that differ from those in the manual,
yet are not listed in the backdating sheet, should be replaced using the part
number given in the manual.

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
Below 628-00151 CHANGE #1
Below 737-00456 CHANGE #2

CHANGE #1: Part No. of A1K1 is 0490-0195.

CHANGE #2: Preamplifier is as shown on Page 6-4,
Part No. of Al is 00400-66505.
Part No. of A1K1 is 0490-0478 except as listed in CHANGE #1.
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