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Section 1
Table 1-1

Table 1-1.

Model 410C

Specifications

DC VOLTMETER

Voltage Ranges: +15 mv to £1500 v full scale in 15,
50 sequence (11 ranges).

Accuracy: +2% of full scale on any range.

Input Resistance: 100 megohms 1% on 500 mv range
and above.
10 megohms £3% on 15 mv, 50 mv, and 150 mv
ranges.

DC AMMETER

Current Ranges: +1.5 pa to +150 ma full scale in
1.5, 5 sequence (11 ranges).

Accuracy: +3% of full scale on any range.

Input Resistance: Decreasing from 9 Kohmson 1.5
pa scale to approximately 0.3 Q on the 150 ma
scale.

Special Current Ranges: £1.5, 5, and +15 nano-
amps may be measured on the 15, 50, and 150
millivolt ranges using the voltmeter probe, with
+5% accuracy and 10 megohm input resistance.

OHMMETER

Resistance Range: Resistance from 10 ohms to 10
megohm center scale (7 ranges).

Accuracy: Zero to midscale: 5% of reading or
+2% of midscale, whichever is greater.
+7% from midscale to scale value of 2.
+8% from scale value of 2 to 3.
+9% from scale value of 3 to 5.
+10% from scale value of 5 to 10.

AMPLIFIER
Voltage Gain: 100 maximum.

AC Rejection: 3 db at 1/2 cps; approximately 66 db
at 50 cps and higher frequencies for signals less
than 1600 v peak or 30 times full scale, whichever
is smaller.

Isolation: Impedance between common and chassis
is >10 meg in parallel with 0.1 pf. Common
may be floated up to 400 v de above chassis for
dec and resistance measurements.

Output: Proportional to meter indication; 1.5 v dc
at full scale, maximum current, 1 ma.

Output Impedance: Less than 3 ohms at dc.

Noise: Less than 0.5% of full scale on any range
(p-p).

AMPLIFIER (Cont'd)

DC Drift: Less than 0. 5% of full scale/year at con-
%anl temperature. Lessthan 0.02% of full scale
.

Overload Recovery: Recover from 100:1 overload
in <3 sec.

AC VOLTMETER

Ranges: 0.5 v full scale to 300 v in 0.5, 1.5, 5 se-
quence (7 ranges).

Accuracy: +3%of full scale at 400 cps for sinusoidal
voltages from 0.5 to 300 v rms. The AC Probe
responds to the positive peak-above-average value
of the applied signal.

Frequency Response: 2% from 100 cps to 100 Mc
(400 cps ref.) +10% from 20 cps to 100 cps and
from 100 Mc to 700 Mc.

Frequency Range: 20 cps to 700 Mc.

Input Impedance: Input capacity 1.5 pf, input resis-
tance >10 megohms at low frequencies. At high
frequencies impedance drops off dueto dielectric
loss.

Safety: The probe body is grounded to chassis at all
times for safety. All ac measurements are ref-
erenced to chassis ground.

Meter: Individually calibrated taut band meter. Re-
sponds to positive peak-above-average. Cali-
brated in rms volts for sine wave input.

GENERAL

Maximum Input: (see Overload Recovery)
DC: 100 v on 15, 50, and 150 mv ranges; 500 v
on 0.5 to 15 v ranges; 1600 v on higher ranges.
AC: 100 times full scale or 450 v peak, whichever
is less.

Power: 1150r 230 v £10%. 50 to 1000 cps, 13 watts
(20 watts with 11036A AC Probe).

Dimensions: 6-1/2 in. high (16.5 c¢m); 5-1/8 in.
wide (13.01 cm); 11 in. deep (27.9 cm) behind
panel. Fits 5060-0797 Rack Adapter and 1050
series combining cases.

Weight:
Net: 8 lbs. (4.0 kg).
Shipping: approximately 14 lbs. (6. 35 kg).

Accessories Furnished: Detachable power cord,
NEMA plug; % Model 11036A AC Probe.

Option 02: # Model 410C less AC Probe.

01556-3



Model 410C

Section I
Paragraphs 1-1 to 1-13

SECTION |

GENERAL

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 410C Electronic
Voltmeter can be used to measure dc voltage and dc
current; ac voltage and resistance. Positive and
negative dc voltages from 15 millivolts to 1500 volts
full scale and positive and negative dc currents from
1.5 microamperes to 150 milliamperes can be mea-
sured full scale. Resistancefrom 10 ohms to 10 meg-
ohms mid-scale can be measured with an accuracy
of +5%; resistance from 0.2 ohms to 500 megohms
can be measured with reduced accuracy. The Model
410C Electronic Voltmeter is shown in Figure 1-1;
the specifications are given in Table 1-1.

1-3. With the Model 11036A detachable AC Probe,
the Voltmeter can be usedto measure AC voltage from
20 cps to 700 Mc. From 20 cps to 100 Mc, AC voltage
from 0.5 to 300 volts can be measured; from 100 Mc
to 700 Mec, refer to Figure 3-5 for maximum AC vol-
tage that can be applied to the AC Probe. For additi-
onal informationonthe AC Probe, refer to Paragraph
1-8.

1-4. INSTRUMENT IDENTIFICATION.

1-5. Hewlett-Packardusesa two section, eight-digit
serial number (000-00000). The serial number is on
a plate attached to the rear panel of the instrument.
If the first three digits of the serial number on your
instrument do not agree with those on the title page
of this manual, Appendix C, Backdating Changes will
define differences between your instrument and the
Model 410C described in this manual.

1-6. ACCESSORIES AVAILABLE.

1-7. Accessories are available that extend the AC
and DC measuring capabilities of the Voltmeter. A
description of these accessories and their specifica-
tions is given below.

1-8. MODEL 11036A AC PROBE, This accessory,
when used with the Model 410C, permits AC voltage
measurements from 0.5 volts rms to 300 volts rms,
full scale overa frequency range of 20 cps to 700 Mc.
Reference calibrationaccuracyat 400 cps (sinusoidal)
is +3% of fullscale. Frequency response is +10% from
20 cps to 700 Mc, with indications obtainable to 3000
Mec. Frequencyresponseat100 Mc is within  22%.
The Model 11036A responds to the positive-peak-
above-average value of the signal applied. The Model
410C is calibratedto read in RMS volts, for sine wave
inputs.

01556-3

INFORMATION

1-9. MODEL 11039A CAPACITIVE VOLTAGE DIVI-
DER. This accessory (formerly the Model 452A)
extends the AC voltage range of the Model 410C to 25
kv. The divider permits measurements of extremely
high AC voltage such as encountered in dielectric
heating equipment, etc., over a frequency range of
25cpsto20 Mc. Afixedgap is provided sothat break-
down will occur if the applied voltage exceeds 28 kv at
low frequencies. Voltage division is 1000:1, +3%, and
input capacity is 15 picofarads. A Model 11018A
Adapter is also required to connect the Model 11036A
AC Probe to the shielded banana plug fitting of the
divider.

1-10. MODEL 11040A CAPACITY DIVIDER. This
accessory (formerly the Model 453A) extends the AC
voltage range of the Voltmeter to 2000 volts RMS. The
divider is for use at frequencies above 10 kc. Voltage
division is 100:1, +1%, and input capacity is approxi-
mately 2 picofarads.

1-11. MODEL 11042A PROBE T CONNECTOR. This
accessory (formerly the Model 455A) is used for con-
necting the Model 11036A Probe across a 50-ohm
transmission line using type N connectors. The T-
joint is such that connection of the probe into a trans -
mission line will not cause a standing wave ratio
greaterthan 1.1at 500 Mc and 1.2 at 1000 Mc. With
this device, measurement of power traveling through
a transmission line may be made with reasonableac-
curacy to 1000 Mc. The usual precautions must be
takentoprovideaccurate impedance matching and the
elimination of standing waves along the line through
which power is floating. By using a dummy load at
the receiving end of this T-joint, power output of
various devices can be measured. In many applica-
tions power going intoa real load, such as an antenna,
canbe conveniently measured up to 1000 Mc with good
accuracy.

1-12. MODEL 11043A TYPE N CONNECTOR. This
accessory (formerly the Model 458A) allows the AC
Probe to be connected to a 50-ohm coaxial line. The
connector uses a male type N connector and a recep-
tacle for receiving the probe. Terminating resistor
is not included.

1-13. MODEL 11045A DC DIVIDER. This accessory
extends the maximum DC voltage range of the Model
410C to 30 kv. Voltage division is 100:1, +5%, and
input resistance is 9900 megohms. When used with
the Model 410C, input resistance is 10, 000 megohms .
This probe offers maximum safety and convenience
for measuring high voltages such as in television
equipment, etc. The maximum current drain is 2.5
microamperes.

1-3



Section 11
Figures 2-1 and 2-2

Mnodel 410C
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Model 410C

Section II

SECTION 1l
INSTALLATION

2-1. INSPECTION.

2-2. 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 acces-
sories, and test the electrical performance of the in-
strument using the procedure outlined in Paragraph
5-5, Performance Checks. If there is damage or
deficiency, see the warranty onthe inside front cover
of this manual.

2-3. INSTALLATION.

2-4. The & Model 410C is transistorized except for
one vacuum tube and requires no special cooling.
However, the instrument should not bg oparatsdwhere
the ambient temperature exceeds 55~ C (140" F).

2-5. RACK MOUNTING.

2-6. The Model 410C is a submodular unit designed
for bench use, However, when used in combination
with other submodular units, it can be bench and/or
rack mounted. The & Combining Cases and Adapter

Frame are designed specifically for this purpose.

2-7. MODELS 1051A AND 1052A COMBINING CASES,
The Combining Cases are full-module units which
accept various combinations of submodular units.
Being a full width unit, it can either be bench or rack
mounted. An illustration of the Combining Case is
shown in Figure 2-1. Instructions for installing the
Model 410C are shown in Figure 2-2.

2-8. RACK ADAPTER FRAME (& Part No. 5060-
0797). The adapter frame is a rack mounting frame
that accepts various combinations of submodular
units. It can be rack mounted only. An illustration
of the adapter frame is given in Figure 2-3, Instruc-
tions are given below.

a. Place the adapter frame on edge of bench as
shown in step 1, Figure 2-4.

b. Stack the submodular units in the frame as
showninstep 2, Figure 2-4. Place the spacer clamps
between instruments as shown in step 3, Figure 2-4.

c. Place spacer clampsonthe two end instruments
(see step 4, Figure 2-4)and push the combination into
the frame.

d. Insert screws on either side of frame, and
tighten until submodular instruments are tight in the
frame.

e. The complete assembly is ready for rack
mounting.

01556-4

2-9. THREE-CONDUCTOR POWER CABLE.

2-10. To protect operating personnel, the National
Electrical Manufacturers’ Association (NEMA) re-
commends that the instrument panel and cabinet be
grounded. All Hewlett-Packard instruments are
equipped witha three-conductor power cable which
grounds the instrument when plugged into anappropri-
ate receptacle.

2-11. To preserve the protection feature whenoper-
ating the instrument from a two-contact outlet, use
three - prong to two-prong adapter and connect the
green pigtail on the adapter to ground.

2-12. PRIMARY POWER REQUIREMENTS.

2-13. The Model 410C can be operated from either
115 or 230 volts, 50 to 1000 cps. The instrument can
be easily converted from 115- to 230- volt operation.
The LINE VOLTAGE switch, 54 a two-position slide
switch located at the rear of the instrument, selects
the mode of AC operation. The line voltage from
which the instrument 1s set tooperate appears on the
slider of the switch. A 0.25-ampere, slo-blo fuse is
used for both 115- and 230-volt operation. If the
Model 410C is operated at any frequency other than
60 cps, perform chopper frequency adjust (Para-
graph 5-31).

P FILLER PANEL v
i i |
\
o o
o o
o o
o o
o o
o o

Figure 2-3. Adapter Frame Instrument Combination
2-1



Section 11
Paragraph 2-14 to 2-17

“hAAAALLS &S

£ CAUTIONS

AMMAAMAABAN,

DO NOT CHANGE THE SETTING OF THE
LINE VOLTAGE SWITCH WHEN THE VOLT-
METER IS OPERATING.

2-14. REPACKAGING FOR SHIPMENT.

2-15. The following paragraphs contain a general
guide for repackaging of the instrument for shipment.
Refer to Paragraph 2-16 if the original container is
tobe used; 2-17if itisnot. If you have any questions,
contact your local & Sales and Service Office. (See
Appendix B for office locations. )

NOTE

If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag
to the instrument identifying the owner and
indicate the service or repair to be per-
formed; 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 prefix.

2-16. Iftheoriginal container istobe used,proceedas
follows:

a. Placeinstrument in original container if avai-
lable. If original container is not available, one can
be purchased from your nearest & Sales and Service
Office.

b. Ensurethatcontainer is well sealed with strong
tape or metal bands.

2-17. If original container is not to be used, proceed
as follows:

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

b. Place packing material around all sides of
instrument and protect panel face with cardboard

strips.

plastic

Model 410C

O]
ADAPTER
FRAME
/lm-la.%wLE
INSTRUMENT
e Wsn
= CLAMP
. N Y| |
®
y
‘b,/” ‘sisssssga
®

SPACER CLAMP @
RETAINING SCREWS

Figure 2-4. Two Half Modules in Rack Adapter

c. Placeinstrumentandinner containerina heavy
carton or wooden box and seal with strong tape or
metal bands.

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

01556-2



Model 410C

Section III
Paragraphs 3-1 to 3-18

SECTION 11l
OPERATION

3-1. INTRODUCTION.

3-2. TheModel 410C is used to measure AC and DC
voltage, DC current, and resistance. All measure-
ment inputs are located on the front panel; a DC out-
put connector is located on the rear panel. Front
panel eontrols and indicators are color coded. DC
voltage, DC current and resistance knobs and indi-
cators are in black; AC voltage controls and indica-
tors are in red.

3-3. ADJUSTMENT OF MECHANICAL ZERO.

3-4. The procedure for adjustment of mechanical
zero is given in Section V.

3-5. FRONT AND REAR PANEL DESCRIPTION.

3-6. Figure 3-1 describes the function of all front
and rear panel controls, connectors and indicators.
The description of each control, connector and indi-
cator is keyed to a drawing which accompanies the
figure,

3-7. OPERATING PROCEDURES.

3-8. Thereare five operating procedures: DC Volt-
age Measurements, Figure 3-2; DC Current Measure-
ments, Figure 3-3; AC Voltage Measurements, Fig-
ure 3-4; Resistance Measurements, Figure 3-7; and
Measuring DC Current in Nano-amperes, Figure 3-8,

Note

Ageing of the neon lamps in the chopper
assembly can cause a change in chopper
frequency which produces a slight osci-
llatory movement of meter pointer. If
this oscillatory movement is observed,
rotate Osc Freq Adj A3R5 (see Paragra-
graph 5-31) in the ccw direction until
oscillation of pointer stops.

3-9. DC VOLTAGE MEASUREMENTS (Figure 3-2).

3-10. The Model 410C is normally floating; however
a shorting bar can be connected at the DC AMPLIFIER
OUTPUT connector on the rear panel. When the instru-
ment is floating, the COM Lead should not be connected
to voltages greater than 400 VDC.

3-11. DCCURRENT MEASUREMENTS (Figure 3-3).

3-12. General instructions for the measurement of
DC current are the same as those given for DC volt-
age measurements, Paragraph 3-9.

01556-3

3-13. ACVOLTAGE MEASUREMENTS (Figure 3-4).

YYYYYYYYYY

L CAUTIONS
ONE SIDE OF ALMOST ALL POWER
DISTRIBUTIONSYSTEMS IS GROUNDED,
EXTREME CAUTION MUST BE USED [F
DIRECT MEASUREMENT OF POWER
LINE VOLTAGES IS ATTEMPTED, IF
THE GROUND CLIP LEADIS ACCIDEN-
TALLY CONNECTED TO THE UN-
GROUNDEDSIDE OF THE LINE SEVERE
DAMAGE TO THE 410C IS POSSIBLE
BECAUSE OF THE SHORT CIRCUIT
CREATED. POWER LINE VOLTAGES
CAN BESAFELY MEASURED BY USING
THE PROBE TIP ONLY. CONTACTING
THE GROUNDED POWER CONDUCTOR
WILL GIVE A READING OF 0 VOLTS
WHILE CONTACTING THE  UN-
GROUNDED LEAD WILL GIVE FULL
VOLTAGE READING.

3-14. Although the Model 410C indicates a full scale
AC range of 500 volts, the optional Model 11036A AC
Probe should not be connected to AC voltages in ex-
cess of 300 volts RMS. AC voltage referenced to a
DC voltage may be measured, but the AC Probe clip
(alligator type) must be connected to the ground (=)
of the circuit under test.

“AAAASAS S A

§CAUTIONS

ASAAAMAAANR,

WHEN MEASURING ACREFERENCED
TO DC, THE PEAK AC VOLTAGE PLUS
DC VOLTAGE CONNECTED TO THE
PROBE MUST NOT EXCEED 420 VOLTS.

3-15. PRECAUTIONS WHENMEASURINGAC VOLT-
AGE.

3-16. Special considerations must be kept in mind
when making AC voltage measurements, These con-
siderations are discussed in the following paragraphs.

3-17. GENERAL CONSIDERATION OF COMPLEX
WAVEFORMS. Waveforms containing appreciable
harmonics or spurious voltages will introduce error
in the meter indication since the meter has been cali-
brated to read RMS values of true sine waves while
the Model 11036A Probe is a peak-above-average
responding device. The magnitude of error that may
be expected when harmonics are present on the mea-
sured waveform is indicated in Table 3-1.

3-18. VOLTAGE MEASUREMENTS AT FREQUEN-
CIES BELOW 50 CYCLES/SECOND. Voltage mea-
surements at frequencies as low as 20 cycles per

3-1



Section I Model 410C

Figure 3-1

.zt
T

FUNCTION SELECTOR: This control is used
for selecting type of measurement to be made.
They are: :DC Voltage, :DC Current, AC
Voltage, and resistance measurements.

(2) AC ZERO: This control provides adjustment for
zero-setting the meter before making AC volt-
age measurements.

MECHANICAL ZERO ADJUST: Thisadjustment
mechanically zero-sets the meter prior to turn-
ing on Voltmeter.

@RANGE: This control selects the full scale
meter range.

AC POWER SWITCH: This pushbutton-lamp
combination, when depressed, turns the instru-
ment power on or off. The pushbutton glows
when the Voltmeter power is on.

(§) DCA-OHMS: This lead is used in conjunction
with the COM Lead to measure DC current or
ohms. The FUNCTION SELECTOR determines
which measurement is made.

(1) com: This lead is used with the input leads for
DC voltage current, DC voltage, and resistance
measurements. The COM Lead is normally
floating: however, a shorting bar can be con-
nected from the floating ground terminal to the
chassis ground terminal on the DC AMPLIFIER
OUTPUT connector. If a shorting bar is not
used, the COM Lead is floating except when the
FUNCTION SELECTOR is set to ACV.

= AT, [ L -]

DC AMPLACE DUTEUT  nSw/ 230/ 1M4 50

(8)DCV: This lead is used in conjunction with the
COM Lead to measure +DC voltage.

AC PROBE (300V MAX): Receptacle for tele-
phone-type plug of Model 11036A AC Probe.
With probe connected, the Voltmeter may be
used to make AC voltage measurements.

@ « ADJUST: This control is used to set meter
pointer to « before resistance measurements
are made. Only periodic adjustment of this
screwdriver adjustment is necessary.

@ LINE VOLTAGE: Thistwo-position slide switch
sets the instrument to accept either 115 or 230
volt AC primary power.

FUSEHOLDER: The fuseholder contains a 0. 25
ampere slow-blow fuse for both 115 vac and 230
vac modes of operation.

@ AC POWER CONNECTOR: Accepts power cable
supplied with the instrument.

() DC AMPLIFIER OUTPUT: Provides DC volt-
age output proportional to meter indication for
driving external recorder. 1.5 volts DC out-
put for full scale meter deflection.

ZERO ADJUST: This control is used to set
meter pointer to zero when calibrating for DC
and resistance measurements.

Figure 3-1. Front and Rear Panel Controls

3-2
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second may be made without loss of accuracy by re-
moving the plastic nose onthe Model 11036A and using
in its place a 0. 25 microfarad blocking capacitor in
series with the exposed contact of the probe.

LAAAA LSS AL

L CAUTION -

AAAAALLAALA

THE GRAY INSULATING MATERIAL
AROUND THE AC PROBE IS POLY-
STYRENE, A LOW-MELTING POINT
MATERIAL, IT IS NOT POSSIBLE TO
SOLDER TO THE CONTACT WHICH IS
EXPOSED WITH THE PROBE NOSE
REMOVED WITHOUT DESTROYING
THE POLYSTYRENE,

Table 3-1. Possible Error When Measuring Voltage
of Complex Waveforms

% Harmonic | True RMS Value | Voltmeter Indication
0 100 100

109 2nd 100.5 90 to 110

20% 2nd 102 80 to 120

50% 2nd 112 75 to 150

10% 3rd 100.5 90 to 110

20% 3rd 102 87 to 120

50% 3rd 112 108 to 150

3-19. VOLTAGE MEASUREMENT AT HIGH FRE-
QUENCIES, At frequencies above 100 megacycles
the distance between the point of voltage measure-
ment and anode of the probe diode must be made as
shortas possible. If feasible, substitute a small disc
type capacitor of approximately 50 picofarads for the
removable tip on the probe. Solder one terminal of
the button capacitor to the measurement point in the
circuit and not to the probe contact. The probe con-
tact ( with tip removed ) can then contact the other
terminal of the capacitor for the measurement.

3-20. At frequencies above 100 megacycles consid-
erable voltage may be built up across ground leads
and along various part of a grounding plane. Con-
sequently, toavoid erroneous readings when measur-
ing medium and high frequency circuits, use the
ground clip lead on the shell of the probe to connect
the circuit ground. In some cases at the higher fre-
quencies it may be necessary to shorten the grounding
lead on the probe.

3-21. For all measurements at higher frequencies,
hold the molded nose of the probe as far from the ex-
ternal ground plane or from object at ground potential
as can conveniently be done. Under typical conditions,
this practice will keep the input capacitance several
tenths of a picofarad lower than otherwise.

3-22. For measurements above approximately 250
megacycles it is almost mandatory that measurements
be made on voltages which are confined to coaxial
transmission line circuits., For applications of this
type, the Model 11036A Probe is particularly suitable
because the physical configuration of the diode and
probe is that of a concentric line, and with a few pre-
cautions it can be connected to typical coaxial trans-
mission line circuits with little difficulty.

01556-3
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3-23. To connect the probe into an existing coaxial
transmission line, cut the lineaway so the center con-
ductor of the line is exposed through a hole large
enough to clear the body of the probe. The nose of the
probe should be removed for this type of measurement .
Connect one terminal of a button-type capacitor of ap-
proximately 50 picofarads to the center conductor of
the coaxial line so that the other terminal of the capa-
citor will contact the anode connection of the probe.
A close-fitting metal shield or bushing should be ar-
ranged to ground the outer cylinder of the probe to the
outer conductor of the transmission line. This type of
connection is likely to cause some increase in the
standing wave ratio of the line at higher {requencies.
The Model 11042A Probe T Connector is designed to
do this job with SWR or less than 1.1 at 500 Mc (see
Paragraph 1-11).

3-24. EFFECT OF PARASITICS ON VOLTAGE
READINGS. At frequencies above 500 megacycles,
leads or portions of circuits often resonate at fre-
quencies two, three, or four times the fundamental
of the voltage being measured. These harmonics may
cause serious errors inthe meter reading. Owning to
the resonant rise in the probe circuit at frequencies
above 1000 megacycles, the meter may be more sen-
sitive to the harmonics than to the fundamental. To
make dependable measurements at these frequencies,
the circuits being measured must be free of all para-
sitics.

3-25. EFFECT OFDC PRESENT WITH AC SIGNAL.
When measuring an AC signal at a point where there
is a high DC potential, suchasat the plate of a vacuum
tube, the high DC potential may cause small leakage
current through the blocking capacitor in the tip of the
Model 11036A AC Probe. When the AC signal under
measurement is small, the error introduced intothe
reading canbe significant. Toavoid leakage, an addi-
tional capacitor with a dielectric such as mylar or
polystyrene which has high resistance to leakage is
required. (Use 5 picofarads or higher, and insert the
capacitor between the point of measurement andthe
probe tip.)

3-26. PULSE MEASUREMENTS.

3-27. POSITIVE PULSES.The Model 11036A AC Probe
is peak-above-average responding and clamps the
positive peak value of the applied voltage. This per-
mits the probe to be used to measure the positive-
voltage amplitude of a pulse, provided the reading ob-
tained is multiplied by a factor determined from the
following expression:

Lafi o+ k

i, PRF

is the duration of the positive portion of the
voltage in microseconds.

12 is the duration of the negative portion of the
voltage in microseconds.

K is a factor determined from the expression
Ro/t; and the graph shown in Figure 3-6,
where R, is the source impedance of the pulse
generator in kilohms, and t; is the duration of
the positive portion of the pulse in micro-
seconds.

Y
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PRF is the pulse repetition frequency in pulses per
second (pps).
Suppose, for example:

10 microseconds

-
]

‘2 = 990 microseconds
K = 0.55
PRF = 1000 pps

TofindK, assuming = 2 kilohmsandt,=10 micro-
seconds: Rp/t; = 2/10° = 0.2. Location0.2onthe
X axis of the graph shown as Figure 3-6, and reading
K where Xand Y axes intersect the unmarked curve. If
the ratio of Ro/ty were greater than 1, multiply the
X and Y axes by 10, and use the curve marked "Rp/
Yy and K each X10",

Solving the expression for the multiplying factor,

1.4 (1 + 0,01 + 0.00055) =

1.4 (1.01055) =
1.41477

3-4
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3-28. NEGATIVE PULSES.

3-29. Inthe case of a 10 microsecond negative pulse
(tz)nndapulse repetition frequency (PRF) of 1000 pps,
t] would be 990 microseconds. Thus T,/ty would be
approximately 0, and from the graph it is seenthat
K is approximately 0. The expression would then

reduce to
1.4 (1 + ;”mq)

3-30. Itcanbe seenthat inthe case of negative pulses
of short duration much smaller readings will be ob-
tained for an equivalent positive pulse. As a result,
large multiplying factors must be used and unless the
pulse voltage is large, these measurements may be
impractical.

3-31. MEASURING RESISTANCE (Figure 3-7).

3-32. Before making resistance measurements,power
must be removed from the circuit to be tested. Also,
make sure capacitorsare discharged to eliminate any
residual voltage.

3-33. MEASURING DC NANO-AMPERE CURRENT

(Figure 3-8).

3-34. The Model 410C can be used to measure nano-
ampere leakage current intransistorsand diodes. The
three most sensitive DC voltage measurement ranges
are used to measure DC nano-ampere currents,

01556-2
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Figure 3-2
f - 1
(o]
v = A0 TERD a0y
+ ®
DC AMPLIFIER QUTPUT  LSW/I00W/ LA B8
m ;
Depress the AC power switch (neon - switch @Rend voltage on the VOLTS-AMPS scale.
combination).
(2) Set' FUNCTION SELECTOR to polarity desired Note
(+DCV or -DCV).
Agingof the neonlamps inthe chop-
@ Set RANGE to desired voltage position. per assembly can cause a change
in chopper frequency which produces
@Connect COM Lead to the ground of circuit a low amplitude oscillatory move-
under test. ment of the meter pointer. If the
meter pointer oscillates, rotate
(3) Touch DCV probe to test point. A3R5 cew until oscillation stops.

Figure 3-2. DC Voltage Measurements
01556-3 3-5
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Model 410C

VOLTS - aurg
1 1

@ Depress the AC power switch (neon-switch com-
bination).

Set FUNCTION SELECTOR to the polarity de-
sired (+DCA or -DCA).

@ Set range to desired current position.

QWS = ADJ ZERO_4DJ

OC AMPLIFIER OUTPUT  (15V/ 230V/ 1744 S8

©e®d

°9° |

Connect COM Leadtothe ground of circuil under
test.

@ Connect the DCA ohms probe to the circuit to
be tested.

Read the current on the VOLTS-AMPS scale.

Figure 3-3. DC Current Measurements

3-6
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Figure 3-4
m i
YOLTS - APy %
e _ o
;I‘ ovaas =40 TEmO A0y
w [ QXD
g OC AMPLIFIER QUTPUT  (15v/230V/ | A S8
m AV N
-
&
i A J Ca®)
G)/h 7 E\G) 4
410C-8-0697
518
ECAUTION
CONNECT AC GROUND CLIP AND COM LEAD TO
EARTH GROUND ONLY WHEN IN AC FUNCTION.
(1) Connect the % Model 11036A AC Probe to the (®) Connect AC Probe clip (alligator) to ground of
Model 410C at the AC PROBE receptacle. circuit to be tested, and touch probe tip to test
point. At lower frequencies COM Lead can be
Set FUNCTION SELECTOR to ACV. NOTE: substituted for the AC probe clip.
COM and chassis are internally connected when
th CTION SELECTOR is set to ACV. iyl Al
s O S0 k- 5. A2 ECAUTION
(2) Set RANGE t0 0.5 V. BEFORE MEASURING VOLTAGES
@ Depress the AC power button (neon-switchcom- AT FREQUENCIES ABOVE 100 MC,
bination) and allow 5 minute warmup REFER TO FIGURE 3-5 TODETER-
: MINE THE MAXIMUM AMOUNT OF
VOLTAGE THAT CAN BE APPLIED
(5) short AC Probe Tip with Ground Clip. AT AT TRMOTEsEY
Ad]:lit AC ZERO for a zero indication on the @ Read AC voltage on the VOLTS-AMPS scale.
et NOTE: When RANGE is on the 0.5V and 1.5
@ Set RANGE to the desired voltage range. V positions, use red meter scale.
Figure 3-4. AC Voltage Measurements
3-7
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Figure 3-6
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Graph Used in Calculation of Pulse Voltage Readings

Figure 3-6.
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VLTS - Amry

B
s 1 Uy
[h

s
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a fuws
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O

] L

Before making resistance measurements, remove
power from circuit to be tested. Be sure to dis-
charge capacitors to eliminate any residual voltage.

@ Depress AC power switch (neon-switch combina-
tion).

@ Set the FUNCTION SELECTOR to OHMS.

@ Set RANGE to desired position.

OHMS = AD) ZERD ADJ

OC AMPLIFIER QUTPUT  (1Sv/230V/ 144 58

CICIOX
s

Adjust OHMS = ADJ. control on rear panel to
obtain an « reading on the meter if necessary.

Connect COM and DCA OHMS leads across cir-

cuit to component to be tested.

@ Resistance is determined by multiplying the
reading onthe OHMS scale by the RANGE factor.
EXAMPLE: Ifreading is 1. 5 and factor is 10K,
then resistance equals 15K ohms.

Figure 3-7. Resistance Measurements
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Figure 3-8

(L1}

P — iha
o0 VoL TRETIR o
. 0
FUNCTION
a remo

Ovews = ADJ TERO ADY

DC AMPLIFIER OUTPUT  118V/230V/ 1744 S8

o@o
Set the FUNCTIONSELECTOR to+DCV or -DCV 0.05 V range = 5.0 nano-amperes
(depending on direction of current flow). range
0.15 V range = 15 nano-amperes
(2) Set RANGE to desired range (0.015 V, 0.05 V, range
or 0.15 V range.

@ Connect the DCV lead to the circuit under test.

Note @ Connect the COM lead to the circuit under test.

@ Read nano-amperes from the meter on the

0.015 V range = 1. 5 nano-amperes VOLTS-AMPS scale (top two on meter) which
range

corresponds to the range selected.

Figure 3-8. DC Nano-Ampere Current Measurements
01556-4
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Figure 4-1. Block Diagram, Model 410C
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Figure 4-2. Modulator-Demodulator Mechanical Analogy
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Section IV

SECTION 1V
THEORY OF OPERATION

4-1. OVERALL DESCRIPTION.

4-2. The Model 410C includes an input network, a
modulator - amplifier - demodulator, and a meter
circuit. A block diagram of the Model 410C is shown
in Figure 4-1.

4-3. Signals to be measured are applied through the
appropriate input lead to the input network. AC volt-
ages are detected in the AC probe, and therefore all
signals to the input network are DC. The input net-
work attenuates the DC signal to a level determined
by RANGE and FUNCTION SELECTOR settings. The
attenuated DC voltage is applied to the modulator which
converts the DC to AC for amplification. The ampli-
fied AC signal is converted back to DC voltage inthe
demodulatorand coupled to cathode follower V1B. The
cathode follower output to the DC AMPLIFIER OUT-
PUT connector and meter circuit is a DC voltage
proportional to the amplitude of the signal appliedto
the input. A portionof the voltage to the meter circuit
is returned to the modulator as feedback. When the
feedback voltage and attenuated DC voltage are nearly
equal, the meter stabilizes.

4-4. CIRCUIT DESCRIPTION.

4-5. INPUT NETWORK.

4-6. The input network includes a precisionvoltage
divider, which by means of the FUNCTIONSELECTOR
and RANGE switches, provides a maximum of 15 milli-
volts at the modulator input regardless of the range
setand signal applied. The +DCA, +DCV, OHMS, and
ACV modes of operation are discussed below.

4-7. DC CURRENT MEASUREMENTS: Refer to Fig-
ure 4-3, throughout this explanation. The purpose of
the input network is to provide proper attenuation of
currents applied. Currents from 1.5 pa to 150 ma
full scale are applied with input impedance decreasing
from 9K ohms on the 1.5 ua range to approximately
0.3 ohms on the 150 ma range.

4-8. The change in input impedance is varied by using
DC current shunts in conjunction with RANGE switch
A281. The DC voltage developed across these shunt
resistors, when applied through the modulator-am-
plifier-demodulator network to the meter, provide a
deflection onthe meter proportional to the DC current
being measured.

4-9., DC VOLTAGE MEASUREMENTS. Refer to
Figure 4-4 throughout this explanation. The purpose
of the input network is to accurately attenuate the in-
put signaltoa maximum of 15 millivolts at the modu-

01556-4

lator input. The network presents an input impedance
of 10 megohms on the three most sensitive ranges and
100 megohms on all other ranges.

4-10. The resistor Rl (located in the DCV probe) in
conjunction with resistors A2R10 through A2R26, pro-
vides the 10 megohm input impedance required for the
three most sensitive DCV ranges. Resistors A2R4
and A3R30 are shunted out of the circuit by the RANGE
switch on the three most sensitive DCV ranges.

4-11. When using the eight less sensitive ranges,
A2R4 and A3R30 are placed in series with R1 and
A2R10 through A2R26 to present more than 100 meg-
ohm impedance to the input.

4-12. A3R30 is used to calibrate full scale on the
1500 volt range. (See Paragraph 5-35.)

4-13. RESISTANCE MEASUREMENTS. The purpose
of the input network shown in Figure 4-5 is to place
approximately 0.6 volt DC source in series witha
known (reference) resistance. The resistance to be
measured is placed in parallel with the known resis-
tance, which changes the voltage proportionally. The
maximum changes in voltage applied to the modulator
is 15 mv because of attenuation provided by A2R4,
A3R30, and A1R2.

4-14. A DC current of approximately 60 ma is
supplied at the junction of A2R22 and A2R23 through
ATR10, R3, A2R2and A2R1 to the input network. The
OHMS = ADJ., R3, sets the meter for fullscale (o).
Resistor A2R1 is shorted out in the X1M position of
the RANGE switch; resistors A2R1 and A2R2 are
shorted out in the X10M range. The resistors A2R2
and/or A2R1 are electrically removed from the cir-
cuit to increase the voltage at the junction of A2R22
and A2R23. This is done to compensate for the load-
ing of the attenuator (A2R4, A3R30, and A1R2) on
these ranges.

4-15. AC VOLTAGE MEASUREMENTS. Refer to
Figure 4-6 throughout this explanation. Voltage at
the AC probe is converted to DC and applied to the in-
put network. The input signalis attenuated to produce
a maximum of about 15 millivolts at the modulator in-
put. AC zero adjustment of meter pointer is made
with the AC ZERO control.

4-16, MODULATOR-DEMODULATOR.

4-17. Refertothe Amplifier Schematic, Figure 5-11 ,
and to the Mechanical Analogy Schematic, Figure
4-2 throughout this explanation.

4-18. The input network applies approximately 15
millivolts DC, for full scale meter deflection (posi-
tive or negative, depending on the polarity of the

4-1
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voltage or currentbeing measured)to the neon-photo-
conductor chopper. Also applied to the opposite side
of the chopper is the amplifier feedback voltage, which
is of the same polarity and approximately 5 micro-
volts lower in amplitude than the input voltage. The
modulator-chopper consists of two photoconductors,
A3AlVland A3A1V2, whichare alternately illuminated
by two neon lamps, A3A1PS1 and A3A1DS2, respec-
tively. The neon lamps are part of a relaxation os-
cillator whose frequency is controlled by A3R5. The
oscillator frequency is nominally set to 100 cps for
operation from 60 cps power line, or to 85 cps for
50 cps line. This frequency is selected so that it is
not harmonically related to the power line frequency,
precluding possible beat indications on the meter.

4-19. As the photoconductorsare alternately illumi-
nated by the neons, their respective resistances are
low (conductive) when illuminated and high (non-con-
ductive) when darkened. Therefore, the input voltage
and feedback voltage are alternately applied to the
input amplifier. The amplitude of the resultant signal
to the amplifier is the voltage difference between the
input and feedback voltages.

4-20. The chopped DC signal is amplified by a three
stage RC amplifier, consisting of A3V1A, A3Q1 and
A3Q2. The amplified signal to the input of thede-
modulator-chopver is 180° out of phase with the out-
put of the modulator-chopper. »

4-21. The demodulator-chopper consists of two photo-
conductors, A3A1V3 and A3A1V4, which are alter-
nately illuminated by neonlamps A3A1DS1 and A3A1DS2
respectively. Approximately 150 millivolts square-
wave isapplied to the demodulator from the amplifier.
Since the same neon lamps illuminate both the modu-
lator and demodulator photoconductors, operation of
the two choppers is synchronous. Therefore, when
A3A1V1 is sampling the input voltage, A3A1V3 is
clamping the amplified and inverted difference volt-
age toground. Alternately, when A3A1V2 is sampling
the feedback voltage, A3A1V4 is charging capacitors
A3C13 and C3C14 to the peak value of the square-wave,
These capacitors maintain this charge so long as the
input voltage remains constant by virtue of having no
discharge path andbecause they arebeing repetitively
recharged by the demodulator.

4-22. Therefore, a DC potential, proportional to the
difference between the input and feedback voltages, is
applied to the grid of the cathode follower and subse-
quently to meter circuitand DC AMPLIFIER OUTPUT
connector. A portion of the meter circuit voltage is
fed back to the modulator. The meter stabilizes when
the feedback voltage and input voltages are nearly
equal.

4-23. THE FEEDBACK NETWORK.

4-24, The feedback network drives the meter and
determines the DC gain of the amplifier. The feed-
back is varied depending on the positionof the FUNC-
TION and RANGE selectors. The different feedback
configurations are discussed below.

4-2
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4-25. FEEDBACK NETWORK FOR :DCA, OHMS,
AND +DCV. Figures 4-3, 4-4and 4-5 show the feed-
back configuration for all positions of the FUNCTPION
SELECTOR except ACV. The meter is electrically
inverted for +DCV and +DCA modes of operation.
The DC OUTPUT ADJ., A6R20 sets the output volt-
age. The DC pot, A6R18 determines the amount of
feedback to the modulator. The resistor A2R30 is in
the circuit in the +.015 DCV and 1.5 pa modes of
operation, to decrease feedback and thus increase
amplifier gainto compensate for thedecrease in input
signal to the modulator on these ranges.

4-26. FEEDBACK CIRCUIT FOR AC VOLTAGE MEA-
SUREMENTS. Figure 4-6 shows the feedback con-
figuration for the ACV position of the FUNCTION SE -
LECTOR switch, A1S1. The resistorsthat are placed
in the circuit by the RANGE switch program the amp-
lifier gain to compensate for the non-linear response
of the AC probe. A6R16 and A6CRI1 compensate the
non-linear response of the AC probe to the linear
calibration of the upper meter scale on the 5 volt
range.

4-27. POWER SUPPLY.

4-28. PRIMARY POWER. Refer to Figure 5-9
through-out this explanation. Either 115 or 230 volt
ac power is connected through fuse F1 (0. 25 amp slow -
blow) and switch S1 to the primary of power trans-
former T1. SwitchS2 connects T1 primariesin parallel
for 115volt operation of in series for 230 volt opera-
tion.

4-29. UNREGULATED AND ZENER REGULATED
POWER SUPPLY. Full wave rectifier CR1 and CR2
produces unregulated +270 volts, which is used to
drive the photochopper neons. Unregulated +175 volts
and +140 volts are tapped off and are used to provide
B+ to the plates of A3V1B and A3V1A, respectively.
Zener regulators ATCR6 and CRT provide regulated
+38 volts and -9 volts to bias A3Q1 and A3Q2. Fil-
tering of the outputs is provided by the RC network
consisting of ATR1 through ATR3 and C5A through C5D.

4-30. SERIES REGULATED POWER SUPPLY. The
output of the full wave rectifier CR3 and CR4 is re-
gulated by transistor Q1, whichis connecfed in series
with the output. Zener diode ATCRS provides reference
voltage tothe base of Q1. Regulated +6 volts is sup-
plied to the filaments of A3V1A/B and the AC Probe
diode A8V1, +0.6 volts is provided through ATRI10
to R3, the OHMS = ADJ. control. Filtering of the
outputs is provided by C6A and C6B.

4-31. STANDBY FILAMENT SUPPLY. The filament
tap (T1, Pins 1 and 2) provides 6.0 volts ac to the
filament of the AC probe diode, A8V1, so that the
filament remainswarm whenthe Model 410C is being
used in modes of operation other than ACV. When
FUNCTION selector AlS1 is switched to ACV, 6.0
volts AC is removedfrom the filament and 6 volts DC
is applied. Therefore, the ACV mode is ready for
immediate use, without waiting for the filament to
warm up.
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Section V
Table 5-1

Table 5-1.

Recommended Test Equipment

Model 410C

Instrument Type

Required Characteristics

Use

Recommended Model

Voltmeter Cali-
brator

Range: 0.015 to 300 v
Frequency: Dc and 400 cps
Accuracy: 0.3% ac

AC and DC Accuracy
Checks and Calibra-
tion Adjustments

% Model 738BR Volt-
meter Calibrator

+0. 2% dc
Oscillator Frequency: 20 cps to 10 Mc Frequency Response |#& Model 652A Test
Output: 2.0 v Test Oscillator

DC Power Supply

Range: 0 to 10 v continuous

DC Ammeter Accuracy
Checks

# Model 723A DC Power
Supply

DC Voltmeter

Range: 10 v
Accuracy: 0.2%

Accuracy Checks;
Power Supply Mea-
surements; Trou-

f# Model 3440A/3441A/
3443A Digital Voltmeter

bleshooting
VHF Signal Frequency: 10 Mc to 480 Mc Frequency Response |#% Model 608 VHF Sig-
Generator Output: 1.0 v Test nal Generator
UHF Signal Frequency: 480 Mc to 700 Mc Frequency Response |#& Model 612A UHF Sig-
Generator Test nal Generator

AC Voltmeter

Range: 120 v

Power Supply Mea-
surements (ripple)

% Model 3400A RMS
Voltmeter

Accuracy: +5%

Electronic Frequency Range: to at least 102 cps Chopper Frequency f Model 5211A Elec-
Counter Adjust tronic Counter
Ohmmeter Range: 100 M Q Troubleshooting f Model 412A DC VTVM

Micro-Poten-

Frequency Range: 10 Mc to 700 Mc

Frequency Response

Ballantine Model 440

tiometer Output Voltage: 0.44 v rms Test Micro-Potentiometer
Accuracy: NBS calibrated

Probe-T-Con- For use with 50 ohm transmission line | Frequency Response |/ Model 11042A Probe-
nector Test T-Connector

Connector Type N male to BNC female Frequency Response |#% Part No. 1250-0067
Adapter Test

Connector BNC to binding post Frequency Response |[# Part No. 10110A
Adapter Test

Connector Type "N' male to Type "N" female Frequency Response |#& Part No. 11501A
Adapter Test
50 Q termi- Frequency Range: 10 Mc to 700 Mc Frequency Response |#& Part No. 908A

nation Low reflection Test
50 ohm feed- Male BNC to female BNC Performance Checks |# Model 11048B
thru

Resistors:
oOMQ Accuracy: 1% Performance Checks |# Part No. 0730-0168
56 K Accuracy: 1% Performance Checks |% Part No. 0730-0053
10K Accuracy: +1% Performance Checks |% Part No. 0727-0157
1K Accuracy: 1% Chopper Frequency # Part No. 0727-0751

Adjust
1.5K Accuracy: 1% Performance Checks |# Part No. 0730-0017
56 ohms Accuracy: :1% Performance Checks |# Part No. 0811-0341
10 ohms Accuracy: 1% Performance Checks |# Part No. 0727-0335
5-0 01556-4



Model 410C

Section V
Paragraphs 5-1 to 5-11

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains maintenance procedures
for the Model 410C Electronic Voltmeter.

5-3. TEST EQUIPMENT REQUIRED.

5-4. The test equipment required to maintain and
adjust the Model 410C is listed in Table 5-1. Equip-
ment having similar characteristics may be substi-
tuted for items listed.

5-5. PERFORMANCE CHECKS.

5-6. The performance checks presented in this sec-
tion are front panel operations designed to compare
the Model 410C with its published specifications.
These operations may be incorporated in periodic
maintenance, post repair and incoming quality control
checks. These operations should be conducted before
any attempt is made at instrument calibration or ad-
justment. During performance checks, periodically
vary the line voltage tothe Model 410C, +10% on either
115 v or 230 v operation. A 1/2 hour warm-up period
should be allowed before these tests are conducted.

5-7. ALTERNATE CALIBRATION VOLTAGE
SOURCE.

5-8. Should it be necessary to use the & Model T38AR
Voltmeter Calibrator to conduct these Performance
Checks, the arrangement described in Figure 5-1 will

provide the necessary voltage values required. How-
ever, the % Model T38BR Voltmeter Calibrator is the
preferred instrument for these operations.

5-9. MECHANICAL METER ZERO.

a. Turn instrument on. Allow at least a 20
minute warm-up period.

b. Turn voltmeter off, andallow 30 seconds for
all capacitors to discharge.

c. Rotate mechanical zero-adjustment screw on
front panel clockwise until pointer reaches zero,
moving up scale.

d. If for some reason the pointer should over-
shoot zero, repeat step ¢ until desired results
are obtained.

e. When pointer has been positioned at zero,
rotate zero-adjust screw slightly counterclock-
wise to free it. If meter pointer moves to the
left during this action, repeat steps ¢ and e.

5-10. DC VOLTMETER OPERATION.

5-11. ACCURACY CHECK (DCV).

a. Short Model 410C DCV probe to COM lead;
set pointer to zero using rear panel adjustment
(ZERO ADJ).

VOLTMETER CALIBRATOR
hp 7T38AR

o 0 o

o a g °°';00. o

b 200K
300v

150v 200K

oc-8-08T

¥ 200K,20:2%,1/4 WATT « « « o« hp PART NO. 0BII-OM2
ADDITIONAL CALIBRATION LEVELS MAY BE OBTAINED
BY PROPORTIONALLY REDUCING THE MODEL 73BAR
OUTPUT LEVEL.

Figure 5-1. Alternate Calibration Voltage Source
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Section V
Paragraphs 5-12 to 5-16
Table 5-2

b. Set the Model 410C FUNCTION SELECTOR
to the +DCV position; RANGE switch to .015 V.
Connect Model 410C DCV and COM cables to the
Voltmeter Calibrator (% Model 738BR) output
terminals.

c. Adjust voltmeter calibrator and Model 410C
to settings listed in Table 5-2.

d. Model 410C should indicate readings within
limits specified. If not, refer to Paragraph
5-33 for adjustment procedure.

Table 5-2. DCV Accuracy Test

Voltmeter
Model 410C Calibrator Model 410C
Range Settings Settings Meter Readings
Voltage

015V +.015 .0147 to . 0153 V
.05V +.05 .049 to .051V
-IY +.15 .147to . 153 V
SV +.5 .49t0 .51V
1.5V +1.5 1.47Tt0 1.53 V
5V +5 4.9t05.1V
15V £15 14.Tto 15.3 V
50 V +50 49to 51 V
150 V +150 147 to 153 V
500 V +300 290 to 310 V
1500 v +300 270 to 330 V

5-12. INPUT RESISTANCE CHECK (DCV).

5-2

a. t an external resistor, Rgapjegs Of

10 msir . 0370-0168) in series
bgtw :M librator and the DCV
c of t Bdel

M

b. y selectorto+DCV;
d] at” ‘

to se #ﬁy

d. ode 410C oul

1 3

refer to Parag
pro

Model 410C

5-13. DC AMMETER OPERATION.

5-14. ACCURACY CHECK (DCA).

a. Figure 5-2 describes the test arrangement
required for this operation. The following ad-
ditional equipment will also be required:

DC Power Supply (% Model 723A)
DC Voltmeter (% Model 3440A/3442A)
10 9, 1%, 1 w resistor (% Part No. 0727-0335)
56 ©, 1%, 1/2 w resistor (% Part No. 0811-0341)
10 K, 1%, 1 w resistor (% Part No. 0727-0157)
56 K, 1%, 1 w resistor (& Part No. 0730-0053)
b. Connect the Model 410C as shown in Figure

5-2; FUNCTION SELECTOR to +DCA; RANGE
to 150 MA.

¢. Use 56 ohm resistor for R1 and 10 ohm re-
sistor for R2.

d. Adjust dc power supply to obtain reading on
dc voltmeter specified in Table 5-4; change Ry
and Rg according to Table 5-4.

e. Model 410C should read within limits speci-
fied in Table 5-4. If not, refer to Paragraph
5-33 for adjustment procedure.

5-15. OHMMETER OPERATION.

5-16. OHMMETER ACCURACY CHECK.

a. A 10 ohm x1% resistor (& Part No. 0727-
0335) and a 10 M 1% resistor (% Part No.
0730-0168) will be required for this test.

CV Input Resistance Test

Voltmeter Calibrator

Range Settings

.015V
<05V
LAY

5V

5V

15V
50V
150 V
500V
1500 v

.00715 to . 00
. 0238 to . 0255
.0715 to . 0765 V

.453to .455 V
1.360 to 1. 365 V
53t04.55 V

100 MQ 1%
100 MQ ﬂ o

NOTE: Input resistance test is dependent on calibration of Model 410C.

01556-3
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Paragraphs 5-17 to 5-19

hp 410C
POWER SUPPLY ELECTRONIC DIGITAL RANGE
hp 723A VOLTMETER VOLTMETER SELECTOR
hp 3440A hp3441A
-]
oL o
60 o = o

Rl R2

Figure 5-2. DC Ammeter Operation

e 3
i

Table 5-4. DCA Accuracy Test

Model 410C DC Voltmeter Model 410C Rl R2
Range Settings Readings Meter Readings Q Q
150 MA 1.4V 135.5 to 144.5 MA 56 10
50 MA .4V 38.5 to 41.5 MA 56 10
15 MA .14V 13. 55 to 14.55 MA 56 10
5 MA .04V 3.85to 4.15 MA 56 10
1.5 MA .014V 1.35 to 1. 45 MA 56 10
.5 MA .004V 0.385 to 0.415 MA 56 10
150 pa 1.38V 133.5 to 142.5 pa 56 K 10K
50 pa 0.46 V 44.5 to 47.5 pa 56 K 1K
15 pa 0.138 V 13. 35 to 14.25 pa 56 K 10 K
5 pa 0.046 V 4.45t0 4.75 pa 56 K 10K
1.5 pa 0.014V 1.36 to 1.45 pa 56 K 10 K

b. Set Model 410C FUNCTION SELECTOR to panel of Model 410C. Set DC Voltmeter RANGE
OHMS; RANGE to RX10. to 10 V.

c. Set pointer to « using rear panel adjustment
7 ; c. Set Model 410C FUNCTION SELECTOR to
(OHMS ADJ) if required. +DCV; RANGE to .015 V.

d. Connect COM and DCA OHMS cables across
10 ohm resistor.

e. Meter should read 10 ohms (+5%).
f. Set Model 410C RANGE to RX10M. Replace e. The dc voltmeter should read +1.5 v. This

d. Adjust voltmeter calibrator for +.015 VDC
output.

10 ohm resistor with 10 M ohm resistor.
s
g. Meter should read 10 M ohms (+5%).

h. If both of these ranges function properly, it
can be assumed that the remainder will also.
If meter does not function properly, refer to
Paragraph 5-36 for adjustment procedure.

will verify a gain of 100, where the gain equals
Epc out / Epc in

f. If de voltmeter does not read at least 1.5 v,
refer to Paragraph 5-37 for proper adjustment
procedure.

5-19. AC REJECTION CHECK.
5-17. AMPLIFIER OPERATION.

a. An Oscillator (% Model 200SR) and an RMS

5-18. AMPLIFIER GAIN CHECK. Voltmeter (% Model 3400A) are required for this

a. Connect Voltmeter Calibrator (% Model
738BR) output to Model 410C DCV and COM
cables.

b. Connect DC Voltmeter (% Model 3440A/
3441A) to DC AMPLIFIER OUTPUT on rear

01556-3

check.
b. Set 410C FUNCTION SELECTOR to -DCV;
RANGE to .015 V.

c. Connect Oscillator output to Model 410C DCV
and COM cables and input of rms voltmeter. Set
rms voltmeter to read 10 v.

5-3



Section V

d. Adjust test oscillator to provide 3.18 v (4.5
v peak) reading on rms voltmeter at 50 cps.

e. Model 410C should not read more than 2. 25
mv verifying 66 db ac rejection at 50 cps.

f. Increase frequency to check ac rejection
above 50 cps.

g. Switch Model 410C FUNCTION SWITCH to
+DCV and repeat steps e and f{.

5-20. OUTPUT LEVEL CHECK.

a. A Voltmeter Calibrator (% Model 738BR)
anda DC Voltmeter (% Model 3440A/3441A) will
be required for this check.

b. Connect dc voltmeter to dc amplifier OUT-
PUT on Model 410C rear panel. Place ground
lead between Model 410C circuit ground and
earthground terminals. Setdc voltmeter RANGE
to 10 V.

¢. Set Model 410C FUNCTION SELECTOR to
+DCV; RANGE to 1.5 V.

d. Adjust Voltmeter Calibrator to provide +1.5v.

e. Model 410C and dc voltmeter should read
1.5v.

f. If de voltmeter does not read at least 1.5 v,
refer to Paragraph 5-37 for proper adjustment
procedure.

5-21. AMPLIFIER OUTPUT IMPEDANCE CHECK.

a. Connect an external DC Voltmeter (% Model
3440A/3441A) to Model 410C DC AMPLIFIER
OUTPUT terminals on rear panel.

b. Set Model 410C FUNCTION SELECTOR to
OHMS position; RANGE to RX10K.

c¢. Recordvoltage indicated on external dc volt-
meter for use as a reference.

d. Connecta 1.5 K ohm 1% resistor (% Part
No. 0730-0017) across Model 410C DC AMPLI-
FIER OUTPUT terminals. Dc voltage recorded
in step c¢ above should not change more than 3
myv, indicating that dc amplifier output impe-
dance is within the 3 ohm specification at dec.

5-22. AMPLIFIER NOISE CHECK.

5-4

a. Connect external DC Voltmeter (% Model
3440A/3441A) to the DC AMPLIFIER OUTPUT
of Model 410C.

b. Set the Model 410C FUNCTION SELECTOR
to +DCV; RANGE to 1500 V.

c. Short the Model 410C DCV and COM cables.
External dc voltmeter reading should be less than
7.5 mv.

d. Reset Model 410C RANGE to 1.5V. DC
Voltmeter should read less than 7. 5 mv.

NOTE

If Model 410C DC OUTPUT is
used for recording, the chopper
frequency canbe adjusted to mi-
nimize output noise. Refer to
Paragraph 5-31.

Model 410C

5-23. OVERLOAD RECOVERY CHECK.

a. Connect Voltmeter Calibrator (% Model
738BR) output to Model 410C DCV and COM
cables.

b. Set Model 410C FUNCTION SELECTOR to
+DCV; RANGE to .15 V.

c. Adjust voltmeter calibrator for +0.15 vdc;
note reading on Model 410C.

d. Readjust voltmeter calibrator for +15 VDC
output; wait 5 seconds for complete saturation;
then switch voltmeter calibrator back to +.15
VDC output. Note time required for meter to
return to original position.

e. Recovery time should be less than 3 sec.

5-24. AC VOLTMETER OPERATION.

CAUTION 3

WHEN MEASURING AC VOLTAGES, DO
NOT PERMIT AC GROUND JUMPER OF
MODEL 410C AC PROBE TO CONTACT UN-
GROUNDED SIDE OF AC SOURCE OR SERI-
OUS DAMAGE TO 410C WILL RESULT.

5-25. AC VOLTMETER ACCURACY CHECK.

a. Set Model 410C RANGE to 0.5 V. Short the
input of the AC Probe. Adjust ZERO vernier for
zero pointer deflection.

b. Connect ACV probe to the Voltmeter Calibra-
tor (hp Model 738BR).

c. Adjust voltmeter calibrator for 400 cps-rms
output.

d. Set Model 410C FUNCTION SELECTOR to
ACV; RANGE to 500 V.,

e. Adjust the voltmeter calibrator to settings
listed in Table 5-5. Model 410C should indicate
readings within limits specified. If not, refer
to Paragraph 5-38 for corrective action. Record
Model 410C reading with 0,3 v input,

NOTE

The frequency response tests are performed
using reference voltage obtained with 0.3 v
input.

Table 5-5. AC Accuracy Test

Voltmeter Calibrator
Model 410C 400 cps Model 410C
Range Voltage Selector Readiogs
500 V 300 285to 315V
150 V 150 14605 to 154.5 V
50V 50 48.5t0 51.5V
15V 15 14.85 to 15.45 V
5V 5 4.85t05.15V
1.5V 1.5 1.465t01.545 V
5V S0 .485t0 .515V
5V 3 .285t0.315V

01556-4
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5-26. ACVOLTMETER LOW FREQUENCY RESPONSE

CHECK.

a.

A TestOscillator (-hp-Model 652A), a BNC-
to-Binding Post Adaptor (-hp- Part No. 101104)
and a 50 ohm Feed-thru Termination (-hp-
Part No. 11048B) are requiredfor this check.

Connect Model 410C as shown in Figure 5-3.

Set Model 410C FUNCTION SELECTOR to
ACV; RANGE to 0.5 V.

Set Test Oscillator frequency to 400 cps, and
adjust amplitude to give same 410C reading
as recorded in Paragraph 5-25, step e, with
0.3 V input.

Set Test Oscillator REF SET to convenient
level,

Adjust frequency of Test Oscillator to various
cardinal points between 20 cps and 10 Mec,
resetting amplitude to reference level set in
stepcfor eachfrequency. Model 410C readings
should be the same as the reading set at 400
cps in step d +10% from 20 cps to 100cps,
and +2% from 100 cps to 10 Mc.

5-27. AC VOLTMETER HIGH FREQUENCY RE-
SPONSE-CHECK.

a.

A VHF Signal Generator (-hp- Model 608C),
a UHF Signal Generator (-hp- Model 612A),

Section V

a Probe-T-Connector (-hp- Model 110424),
a Micropotentiometer (Ballantine Model 440),
and a DC Voltmeter (-hp- Model 3440A/34414)
are required for this check. Figure 5-4
describes test arrangement to be used.

NOTE

The micropotentiometer must have
the proper radial resistance and
current rating to deliver 0.30 v
at its output.

Set UHF oscillator output to provide output
to Model 410C reading recorded in Paragraph
5-25, step ¢, with .3 v input; frequency to
10 Mc. Record dec voltmeter reading for re-
ference.

Vary VHF oscillator frequency from 10 Mc to
480 Mc maintaining reference dc voltmeter
reading by readjusting VHF oscillator output.
Model 410C reading should be the same as the
reading set at 400 cps in Paragraph 5-26,
step d, +2% at frequencies to 100 Mc, and .
+10% at all higher frequencies.

Replace VHF oscillator with UHF oscillator
in Figure 5-4. Repeat steps b and ¢ for UHF
oscillator output frequencies from 480 Mc to
700 Mc.

TEST OSCILLATOR
hp652A

i g

@ 0=0 @00
1
]
]
|

50~ OHM
FEED-THRU
RESISTOR
hpioass

hpioiioa

hp 410C

ELECTRONIC
VOLTMETER

=

[=]

g O

000V

01556-4

Figure 5-3. Low Frequency Response Test
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Figure 5-4

Model 410C

VHF
SIGNAL GENERATOR

TYPE "N"MALE

°©

- 1) swc-s-oen

TO
TYPE "N FEMALE

hp 608C
(f ) hp 410C
HIGH GAIN JAUTO ELECTRONIC
. . . DIGITAL VOLTMETER RANGE UNIT VOLTMETER
hp 3440A hp 3443A @
© © °
@ Q @ O @ . [+]
© g 9
g Pt © Q ®coo0
o ® C _*.[
@ @@ O Q ®
" =/
UHF
SIGNAL GENERATOR < hpoosa
hp 612A o= /l/ 50N TERMINATION
@ hp 115014 he'rioeza

BALLANTINE e
440 PROBE “T" CONNECTOR

Figure 5-4. High Frequency Response Test

5-28. ADJUSTMENT AND CALIBRATION
PROCEDURE.

5-29. Thefollowing is a complete adjustment and cali-
bration procedure for the Model 410C. These opera-
tions should be conducted only if it has previously
been established by Performance Checks, Para-
graph 5-5, that the Model 410C is out of adjustment.
Indiscriminate adjustment of the internal controls to
"refine" settings may actually cause more difficulty.
If the procedures outlined do not rectify any discre-
pancy that may exist, and all connections and settings
have been rechecked, refer to Paragraph 5-41, Trou-
bleshooting, for possible cause and recommended cor-
rective action.

5-30. Remove top and bottom covers and two side
panels; refer to Figure 5-5 throughout this procedure
for location of adjustments.

5-31. CHOPPER FREQUENCY ADJUST.

a. A Voltmeter Calibrator (% Model 738BR),
an Electronic Counter (% Model 5211A), and an
AC Voltmeter (% Model 3400A) will be required
for this operation.

5-6

b. Use ac voltmeter to verify Model 410C line
voltage of 115 v. Chopper frequency will vary
with line voltage variations.

c. Connect Model 410C, electronic counter, and
voltmeter calibrator as shown in Figure 5-6.

d. Set Model 410C FUNCTION SELECTOR to
+DCV; RANGE to 1.5 V.

e. Adjust voltmeter calibrator to supply +5 v
dc to the Model 410C.

f. Observe counter, and adjust A3R5 for a
chopper frequency of 100 cps (+2 cps) if operated
on a 60 cps line. If operated on 50 cps line, ad-
just A3R5 for a chopper frequency of 85 cps (+2
cps

g. If line frequency is other than 50 or 60 cps
or if fine adjustment of chopper frequency is de-
sired to minimize noise, connect ac voltmeter
with RANGE for 0.01 V to Model 410C DC Am-
plifier QOUTPUT.

h. Adjust A3R5to give minimum voltage reading
on ac voltmeter.
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Figures 5-

Section V
5 and 5-6
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Section V
Paragraphs 5-32 to 5-37

5-32. POWER SUPPLY CHECK.

a. Referto Table 5-6 and Figure 5-8 for Power
Supply check points and typical voltage values.
Measure dc voltages between COM lead and desig-
nated location on A7.

Table 5-6. Power Supply Test

Location on A7
Voltage (Figure 5-8) Tolerance
+175V | 903 +30 V
+38 V | Junction of CR6 and R4 8.0V
+6 V | 926 0.6V
-9 V | Junction of CR7 and R7 1.8V

b. Measure +175 volt ac ripple across 903 and
COM with ac voltmeter (% Model 3400A). RMS
value of ripple should not exceed 5.0 mv.

5-33. DC VOLTMETER CALIBRATION.

5-34. DC ZERO ADJUSTMENT AND BIAS.

a. Set Model 410C Function Selector to +DCV
and Range Switchto 0.5 V.

b. Short DCV Cable to COM Cable.

c. Adjust A3R21 fully counterclockwise, then
rotate about 20 degrees clockwise.

d. Adjust ZERO ADJ on rear panel for zero
meter deflection. Switch to -DCV. If any de-
flection is observed, adjust ZERO ADJ to re-
turn meter pointer halfway back to zero. Check
zero setting on all ranges for both +DCV and
-DCV. Zero offset shall not exceed 1% in any
case.

5-35. DC FULL SCALE ADJUST.

a. Connect Model 410C DCV and COM cables
to Voltmeter Calibrator (% Model 738BR) output
terminals.

b. Set Model 410C FUNCTION SELECTOR to
the +DCV position; RANGE switch to 0.015 V.

¢. Adjust voltmeter calibrator to settings listed
in Table 5-7.

Model 410C

d. Select proper A6R18 setting which will pro-
vide best overall full scale readings for 0.015 V,
0.05V, and 0.15 V ranges. Adjust A3R30 for
best overall full scale readings for ranges above
0.15 V.

NOTE

A6R18 must be adjusted before
A3R30, because A6R18 affects
all ranges and A3R30 only affects
ranges above 0.15 V.

5-36. OHMMETER CALIBRATION.

a. Set Model 410C FUNCTION SELECTOR to
OHMS; RANGE to RX10M.

b. Short OHMS and COM cables. Model 410C
should read zero.

¢. VaryModel 410C RANGE switch through re-
mainder of OHMS settings. Meter should read
zero, except at RX10 when meter should read
about 0. 1 ohms (resistance of leads).

d. Disconnect OHMS and COM cables. Set
OHMS ADJ (rear panel) for « reading. Check
« reading on all OHMS RANGE settings.

5-37. AMPLIFIER OUTPUT CALIBRATION.

a. A Voltmeter Calibrator (# Model T738BR)
and a DC Voltmeter (% Model 3440A/3441A) is
required for this calibration.

b. Set Model 410C FUNCTION SELECTOR to
+DCV; RANGE to 5 V.

¢. Adjust voltmeter calibrator to provide 5 V.
Set dc voltmeter RANGE to 10 V.

d. Connect Model 410C DCV probe and COM
lead to output of voltmeter calibrator. Connect
de voltmeter to de amplifier OUTPUT on Model
410C rear panel.

e. Adjust A6R20 to give 1.5 v reading on dc
voltmeter.

NOTE
Amplifier output will provide a
negative voltage for all negative
dc and ac inputs. The AC Probe
isdesigned to provide a negative
de voltage to Model 410C.

Table 5-7. DCV Calibration Procedure

Model 410C Voltmeter Calibrator Settings Model 410C Adjustment
Range Settings Voltage Meter Readings
015V .015 .0147 to . 0153 V AGBR18
.05V .05 .049to .051 V ABR18
A5V .15 .147t0 .153 V A6R18
S5V 8 .49to .51V A3R30
1.5V 1.5 1.47t0 1.53 V A3R30
5V 5 4.9t05.1V A3R30
15V 15 14.7t015.3 V A3R30
50V 50 49to51V A3R30
150 v 150 147Tto 153 V A3R30
500 V 300 200 to 310 V A3R30
1500 V 300 270 to 330 V A3R30
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5-38. AC VOLTMETER CALIBRATION.

5-39. AC ZERO ADJUST.

a. Set Model 410C FUNCTION SELECTOR to
ACV; RANGE to 0.5 V. Ensure full insertion of
telephone plug from ac probe into Model 410C.

b. Set AC ZEROvernier on front panel to center
of rotation.

c¢. Short Model 410C ac probe and ac probe com-
mon (short lead).

d. Adjust A3R31 for Model 410C approximately
zero deflection.

e. Fineadjust AC ZERO vernier for Model 410C
zero deflection.

5-40. AC FULL SCALE ADJUST.

YYYYYYYYyYy

ECAUTION 3

AASAAASBAMN,

WHEN MEASURING AC VOLT-
AGES, DO NOT PERMIT AC
GROUND JUMPER OF MODEL
410C AC PROBE TO CONTACT
UNGROUNDED SIDE OF AC
SOURCE OR SERIOUS DAMAGE
TO 410C WILL RESULT.

a. Connect Model 410C ac probe to voltmeter
calibrator output terminals. Set Model 410C
FUNCTION SELECTOR to ACV; RANGE to 0.5
V.

b. Adjust voltmeter calibrator to settings listed
in Table 5-8 at 400 cps-rms output.

c. Adjust potentiometers called for under "Ad-
justment' to provide Model 410C readings listed.

Table 5-8. AC Full Scale Adjust

Voltmeter
Model 410C
Model 410C | Calibrator
Range AC Voltage Rizd%ing Adjustment
Settings
BV . 50 2o A6R3
1.5V 1.5 1.5V ABRS5
5V 5 5V ABRT
*15Y 15 15V A6R14
*50 V 50 50 V ABR14
*150 V 150 150V ABR14
* 500V 300 300V ABR14

* A6R14 is proper adjustment of Model 410C for
RANGE settings from 15 vac to 500 vac. Select
proper A6R14 setting which will provide best

|___overall results for these ranges.
5-41. TROUBLESHOOTING PROCEDURE.

5-42. This section contains procedures designed to
assist in the isolation of malfunctions. These pro-
cedures are based on a systematic analysis of the
instrument circuitry in an effort to localize the pro-
blem. These operations should be undertaken only

01556-3

Section V
Paragraphs 5-38 to 5-50

after it has been established that the difficulty cannot
be eliminated by the Adjustment and Calibration Pro-
cedures, Paragraph 5-28. An investigation should
also be made to insure that the trouble is not a result
of conditions external to the Model 410C.

5-43. Conduct a visual check of the Model 410C for
possible burned or loose components, loose connec-
tions, or any other obvious conditions which might
suggest a source of trouble.

5-44. Table 5-9 contains a summary of the front-
panel symptoms that may be encountered. It should
be used in initial efforts to select a starting point for
troubleshooting operations.

5-45. Figure 5-7 contains procedures which may be
used as a guide in isolating malfunctions.

5-46. The checks outlined in Figure 5-7 are not de-
signed to measure all circuit parameters, rather only
to localize the malfunction. Therefore, it is quite
possible that additional measurements will be required
to completely isolate the problem. Amplifier gain
may also vary slightly between instruments; therefore
it should not be necessary to precisely duplicate wave-
forms or values described.

5-47. Refer to Figure 5-10 for typical waveforms
encountered in the Model 410C. Waveforms represent
signals which occur when instrument is operating
during overdriven conditions (0.5 vde input to 0.015
v RANGE).

5-48. SERVICING ETCHED CIRCUIT BOARDS.

5-49. The ® Model 410C has three etched circuit
boards. Use caution when removing them to avoid
damaging mounted components. The # Part Number
for the assembly is silk screened on the interior of
the circuit board to identify it. Refer to Section VI
for parts replacement and # Part Number information.

5-50. The etched circuit boards are a plated-through
type. The electrical connection between sides of the
board is made by a layer of metal plated through the
component holes. When working on these boards,
observe the following general rules.

a. Use a low-heat (25 to 50 watts) small-tip
soldering iron, and a small diameter rosin core
solder.

b. Circuit components can be removed by plac-
ing the soldering iron on the component lead on
either side of the board, and pulling up on lead.
If a component is obviously damaged, clip leads
as close to component as possible and then re-
move. Excess heat can cause the circuit and
board to separate, or cause damage to the com-
ponent.

c¢. Component lead hole should be cleaned be-
fore inserting new lead.

d. To replace components, shape new leads and
insert them in holes. Reheat with iron and add
solder as required to insure a good electrical
connection.
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e. Clean excess flux from the connection and
adjoining area.

f. To avoid surface contaminationof the printed

Model 410C

circuit, clean with weak solution of warm water
and mild detergent after repair. Rinse thor-
oughly with clean water. When completely dry,
spray lightly with Krylon (#1302 or equivalent).

Table 5-9. Front Panel Troubleshooting Procedure

FRONT PANEL SYMPTOM POSSIBLE CAUSE

No meter deflection with input. ON - OFF lamp Check fuse (F1) on back panel.

not glowing.

In -DCV, pointer deflects 1/2 scale. Check A3C5 (Figure 5-11).
In +DCV, pointer pegs downscale.
In +DCV, pointer pegs downscale. Check A3Q1, A3C6 or A3C12 (Figure 5-11).
In -DCV, pointer pegs upscale.

Excessive jitter. Ohms function; all ranges ex- Check A2R2 (Figure 4-5).
cept RX10M.

*DCA mode out on 50 ma and 150 ma ranges. Check A2R25 and A2R26 (Figure 4-3).

*If « ADJ is effective in ranges from RX10 to Check A2R2 (Figure 4-5).
RX1M, then shifts when RANGE switch is set to
RX10M.

*AC ZERO will not adjust properly. Pointer re- Check AIR5, A1R6, A1IRT and A3R31 (Figure 4-6).
sponds to input variations.

*Operates in DCV mode on ranges 0.015 v to 0. 15 Check A2R2 and A3R30.
v, but fails on higher ranges.

Check A6R21, AG6R20, A6R1, A6R18 and A6R17

Dec amplifier output is +1. 5 v. Meter will not de-
(Figure 4-4).

flect full scale in DCV or DCA mode.

Check for open resistor in amplifier feedback loop

*Meter pegs upscale on all ranges. +DC Ampli-
or shorted A1IR10 (Figure 5-11).

fier output is high regardless of mode of opera-
tion.

In ACV mode, pointer will not deflect full scale Refer to Paragraph 5-38.
with proper input applied.

Operates on all ranges in ACV mode except 5 v ac Check A6R16 and A6CR1 (Figure 4-6).
position.
Check chopper assembly. Connect 1M ohm resistor
across A3A1V1. If photocellwere open, meter will
now respond to input. Use 100 K resistor across
A3A1V3 to check DC - Modulator (Figure 5-10).

Check chopper assembly. Connect 1M ohm resistor
across A3A1V2. If photocellwere open, instrument
will now respond to input. Use 100 K resistor across
A3A1V2 to check DC - Modulator (Figure 5-10).

Instrument inoperative in all modes. Meter has
slight random drift pattern.

Meter oscillates full scale at rate of 5 - 10 cps.

No ac zero. Check C1 for short to chassis (Figure 4-6).
. Check ac probe.

Check OHMSand DCA lead for short to common at
alligator clip.

Check A8V1 (Figure 5-13). Substitute known good
ac probe.

Check A6CRI1.

No deflection on OHMS; dc ranges operative.

0.5 and 1. 5 VAC range will not track.

5 VAC range will not track.

* Refer to(8), Table 5-7.
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FALSE

FALSE
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TRUE
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NS

Check power supply voltage values using the
procedure outlined in Paragraph 5-32. If volt-
ages are correct, proceed to@. If voltages
are incorrect, proceed to(2).

@ If malfunction appears in the power supply, and

adjustment of the chopper frequency to 100 cps
does not reduce the error, refer to Figure 5-8
for further investigation. Check voltage and
resistance values listed with Model 410C
FUNCTION +DCV; RANGE 0.015 v; INPUT
+0.015 v. When deviation is noted, trace cir-
cuit investigating for faulty component.

(3) with Model 410C FUNCTION SELECTOR to

+DCV; RANGE 0.015 v; overdrive witha +0.5 v
input. Measure the dc voltage at the DC AM-
PLIFIER OUTPUT on Model 410C rear panel.
Qutput should be approximately +4.0 v. If this
measurement is correct, disconnect source and
short DCV probe and COM lead. If output is
zero, proceed to(3); if not, proceed to ().

(®) Trace circuit from Pin 11, A3 to Pin 2, AG.

Use ohmmeter to check values of A6R21, A6R20,
A6R17 and A6R1. Refer to Figure 5-11 for

)

TRUE

pertinent component values. Check pertinent dc volt-
ages under conditions listed in NOTE No. 4.

Measure the de voltage at Pin 1, A3. This voltage
is typically 13-15 mv. If this voltage is correct,
proceed to (7); if not, proceed to(§).

@ Investigate switchcircuit. Refer toasterisks in Table
5-9 for hints on how to troubleshoot switch circuit.

@ Observe input voltage todemodulator ﬁf using an os-
cilloscope. Refer to Figure 5-10for normal wave-
form under overdriven conditions specified. If wave-
form is normal, proceed to@: if not, proceedto(3).

Investigate the demodulator and cathode follower
Al1V3B. Referto Figure 5-11 for typical voltage and
parameter values under conditions listed in NOTE
No. 4, Refer to Table 5-9 for method to check
for open demodulator.

Irwestigate the modulator and amplifier to include
AlV1A, Qland Q2. Refer to Figure 5-11 for typical
voltage and parameter values under conditions listed
in NOTE No. 4 Refer to Table 5-9 for method to
check for open modulator.

Figure 5-7. Troubleshooting Procedures
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ground () to COM - circuit tracing is warranted.

Figure 5-8. Power Supply Measurements
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TEST CONDITIONS:
FUNCTION: +DCV
RANGE: 015V
INPUT: +0.5V

Waveforms observed on
% Model 175A w/# Model
1752A and 1780A Plug-ins
and 10001A Voltage Di-
vider Probe using circuit
ground () as referenced.



10.

11.

12.

13.

14,

15.

16.

NOTES

A3A1V1 AND A3A1V3 ARE LIGHTED SIMULTANEOUSLY
BY A3A1DS1, AND A3A1V2 AND A3A1V4 ARE LIGHTED
BY A3A1DS2.
UNLESS OTHERWISE NOTED:

RESISTANCE IS IN OHMS.

CAPACITANCE IS IN MICROFARADS.

SWITCHES ARE SHOWN IN FULL CCW POSITIONS.
DC VOLTAGES SHOWN ARE TYPICAL UNDER THE
FOLLOWING CONDITIONS:

FUNCTION: +DCV

RANGE: 1.5V

INPUT: +1.5V

-—— INDICATES AN ASSEMBLY.
ALL COMPONENTS LOCATED ON AN ASSEMBLY ARE
PREFIXED BY THE ASSEMBLY DESIGNATION (e.g.,
R3 ON ASSEMBLY A7 BECOMES ATR3.)

— — — — —— —— — INDICATESSUBASSEMBLY.

INDICATESDC FEEDBACK.
P/O = PART OF.

:INDICATES FRONT PANEL LOCATION.

,__ _ INDICATES REAR PANEL LOCATION.

INDICATES PANEL ADJUST.
INDICATES SCREWDRIVER ADJUST.

- = CABINET GROUND.
/77 = CIRCUIT GROUND (FLOATING).

@35 DENOTES WIRE COLOR USING STANDARD COLOR
CODE. (e.g. 9=WHITE, 3 = ORANGE, 5 = GREEN.)

% = OPTIMUM VALUE SELECTED AT FACTORY,
AVERAGE VALUE SHOWN.

#* VOLTAGE IS DEPENDENT ON LOAD INTRODUCED
BY EXTERNAL VOLTMETER.

=+ VOLTAGE VARIES ACCORDING TO INDIVIDUAL
TUBE.

4F PIN 8 IS REFERENCE. VOLTAGE VARIES AC-
CORDING TO INDIVIDUAL TUBE.
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Figures 5-12 and 5-13
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NOTES

SWITCHES ARE SHOWN IN FULL CCW POSITIONS.
AISID 2. P/0 = PART OF.
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NOTES
1. SWITCHES ARE SHOWK IN FULL CCW POSITIONS.
2. P/O = PART OF.

3. CAPACITANCE IN MICROFARADS AND RESISTANCE TN OHMS,
UNLESS OTHERWISE SPECIFIED.

4. L - eaztH GROUND; /), - CIRCTIT COMMON.
5. INDICATES CIRCUIT GROUND BUSS.

|
. O INDIEATES PANEL ADJUST; (@) INDICATES SCREW-
DRIVER ADJUST.

T. 037 INDICATES WIRE COLOR USING STANDARD COLOR

CODE. (d.g.. 9= WHITE, 3 = ORANGE, 7= VIOLET.) WAFER
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Section V Model 410C
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Model 410C

6-1.

Section VI
Paragraphs 6-1 to 6-7

SECTION VI
REPLACEABLE PARTS

INTRODUCTION.

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alpha -
numerical order of their reference designators and
indicates the deseription and® stock number of each
part, together with any applicable notes. Table 6-2
lists parts in alpha-numerical order of their & stock
number and provides the following information on
each part:

a.

Maggﬁuﬂb

cmo
coef
com

comp

conn
crt

dep

EIA

Description of the part (see list of abbreviations
below).

Typical manufacturer of the partin a five-digit
code (see list of manufacturers in Appendix).

Manufacturer's part number,

Total quantityused in the instrument (TQ col-
umn).

6-3.
6-1 or 6-2, are listed in Table 6-3 in

Replaceable hardware parts, notlistedin Table
alphabetical

order of description.

6-4.

ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office
(see lists at rear of this manual for addresses). Iden-
tify parts by their Hewleti-Packard stock numbers.

6-6. NON-LISTED PARTS.

6-17.

To obtain a part that is not listed, include:

a. Instrument model number.
b. Instrument serial number,
c. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS

= assembly F = fuse P = plug v = vacuum tube, neon
= motor FL = filter Q = transistor . h]all:l photocell, etc.
= capacitor J = jack i . = cable
= diode K = relay i _ P X = socket
= delay line L = inductor RT = thermistor XF = fuseholder
= device signaling (lamp) M = meter S = switch XDS = lampholder
= misc electronic part MP = mechanical part T = transformer Z = network
ABBREVIATIONS
= amperes elect = electrolytic mtg = mounting rot = rotary
encap = encapsulated my = mylar rms = root-mean-square
= bandpass rmo = rack mount only
= backward wave f = farads NC = normally closed sl e
oscillator fxd = fixed Ne_ = neon Se —saléntem
= carbon NO = normally open sect = section(s)
= ceramic Ge = germanium NPO = negative positive Si = silicon
= cabinet mount only _ zero (zero temp- sil = silver
= coefficient grd; = ground {ed) ature coefficient) sl = slide
= common h = henries nsr = not separately
= composition Hg = mercury replaceable td = time delay
= connection Ti(:‘.t2 = titanium dioxide
= cathode-ray tube impg = impregnated obd = order by de-
incd = incandescent scription tog = toggle
= deposited ins = insulation (ed) tol = tolerance
P = peak trim = trimmer
= Tubes or transistors K = kilo = 1000 pc = printed circuit twt = traveling wave tube
meeting Electronic board - ;
Industries' Associa- lin = linear taper pf = picofarads = "7 = vz{;able
tion standards will log = logarithmic taper -12 bt sl
normally result in 3 = mak {m:: W :w_am; i
instrument operating m = milli = 107 . TEEE R ";’ B8l
within specifications; M = megohms piv.  =peak esoiaciu Wi =wi
tubes and transistors ma = muizmpergg = 'm‘:f:s) » = optimum value
selected for best n = micro = 10 Dﬂ:‘ & pos selected at factory,
performance will be minat = miniature Py = polys?rene average value
supplied if ordered migl = metal {ilm on glass pot = potentiometer shown (part may
by & stock numbers. mfr = manufacturer rect = recliflier be omitted)
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Section VI

Table 6-1. Replaceable Parts

Model 410C

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR, MFR. PART NO.
Al 410C-19B Switch Assembly: Selector -hp-
R1 0727-0004 1 | R ixdCfim 52 +1%1/2W 94459 | CVS
R2 0727-0480 1 | R fxdCflm 2.32 MQ +1%0.5W 94459 | CVF
R3, R4 Not assigned
R5 0687-5661 2 | R: fxd comp 56 MQ +10% 1/2 W 01121 | EB5661
R6 2100-0389 1 | R: varww lin 10 kQ +10% 5 W ~hp-
R7 0687-1531 1 | R: fxd comp 15k £10%1/2 W 01121 | EB1531
RE8, R9 Not assigned
R10 0727-0479 1 | R xdCfim250 2 :1%1/2 W 94459 | CVF
s1 3100-0383 1 | Switch: rotary 4-section 6-position 76854 | obd
(FUNCTION)
A2 410C-19A Switch Assembly: Range -hp-
R1 0728-0004 2 | R fIxdCfim19:1%1/2W 94459 | CVF
R2 0727-0955 1 | R ixdCflm10.5Q £1%1/2W 94459 | CVF
R3 0728-0004 R: xdCilm1Q=1%1/2W 94459 | CVF
R4 0733-0018 1 | R: fxd Cflm 89 MQ =1%2 W 03888 | HV2000
RS 1o /L Not assigned
R6 0687-1031 1 | R ixdcomp 10k £10%1/2W 01121 | EB1031
RT 0727-0478 1 |R: fxdCfim2.21 M2 £1%1/2W 04459 | CVF
R8, R9 Not assigned
RI10 0730-0176 1 | R xd6MQ =0.5%1W 94459 | CVC
R11 0727-0459 1 | R: xdCflm2MQ :0.5%1W 01295 | CDIR
R12 0727-0458 1 | R: ixd C flm 700 k@ +0.551/2 W 94459 | CVF
R13 0727-0457 1 | R xdCfim200k0 21%1/2W 94459 | CVF
R14 0727-0456 1 | R: ixdC flm 70k £0.5%1/2 W 94459 | CVF
R15 = -0455 1 | R: fxd C flm 20k +0.5% 1/2 W 94459 | CVF
R16 0727-0451 T TR 1000 2 +0.5% 1/2 W 94459 | CVF
“R17 0727-0454 1 | R: fxd C fim 6000 @ +0.5% 1/2 W 94459 | CVF
R18 0727-0453 1 | R: fxd C flm 2000 @ +0.5% 1/2 W 94459 | CVF
19 0727-0452 1 | R fxd Cflm 700 2 +0.5% 1/2W 04459 | CVF
T .R20 0727-0450 1 | R fxd C flm 200 £ +0.5% 1/2 W 04458 | CVF
. R21 0727-0449 1 | Rt dCTlm 70 2 +1%1/2W 94459 | CVF
. R22 0727-0448 2 | R fxdCflm209Q +1%1/2W 04459 | CVF
& R23 0727-0446 1 | R xdCHm 79 +1%1/2W 94459 | CVS
24 0727-0445 1 | R ixdCim20+1%1/2W 094459 | Cvs
R25 410C-26B 1 | R ixd0.78 -hp-
. R28 410C-26A 1 | R fxd 0.3 0 ~hp-
R27T thru R29 Not assigned
R30 0727-0701 1 | R: fxd C flm B45 02 +1%.1/2 W 04459 | CVF
R31 0727-0031 1 | R fxd C flm 60 £ 1% 1/2 W 01295 | DC1/2PR
R32 0727-0448 R: fxd C{ilm 20 Q +1%1/2 W 04459 | CVF
R33 0727-0948 1 | R fxdCflm 100 1% 1/2W 04459 | CVF
R34+ 0687-1011 1 | R fxd comp 100 £ =10% 1/2 W 01121 | EB1011
51 3100-0382 1 | Switch: rotary 5-section 11-position
(RANGE)
A3 410C-65A Assembly: Amplifier =hp-
Al 1990-0020 Assembly: Chopper Block -hp-
V1 thru Not separately replaceable, part of Chopper
V4 Assembly (1990-0020)

6-2




Model 410C Section VI

Table 6-1. Replaceable Parts (Cont'd)

REFERENCE -hp- #
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A3 (Cont'd)
A2 1990-0207 Assembly: Lamp -hp-
Cl Not separately replaceable, part of Lamp
Assembly (1990-0207)
DS1, DS2 Not separately replaceable, part of Lamp
Assembly (1990-0207)
Rl, R2 Not separately replaceable, part of Lamp
Assembly (1990-0207)
Cc1 0160-2641 1 | C: xd poly 0.1 pF +10% 50 vdew 56289 | P1386072
c2 0160-3116 1 | C: fxd poly 0.047 uF +£10% 50 vdew 56289 | P136049
c3 Not assigned
c4 0160-0161 1 | C: ixd my 0.01 pF 200 vdew 56289 | 192P10392
C5 0140-0208 1 | C: fxd mica 680 pF +5% 300 vdew 00853 | obd
Cc6 0160-2128 1 | C: fxd my 0.33 uF £20% 200 vdew 72354 | F307C334M
Cc7 Not assigned
Cc8 0180-0039 1 | C: fxd Al elect 100 pF 12 vdew 56289 | D32687
c9 0160-3366 2 | C: ixd my 0.22 pF +20% 200 vdew 72354 | F307C224M
Cc10 Not assigned
ci1 0180-1819 1 C: fxd Al elect 100 pF 50 vdew 56289 | 30D107GO500H2
ci2 0160-3366 C: fxd my 0.22 uF +20% 200 vdew 72354 | F307C224M
C13 0150-0096 1 | C: fxd cer 0.05 pF 100 vdew 72082 | 845-X5V-5032
C14 0170-0018 1 | C: ixd my 1 pF =5% 200 vdew 84411 | HEW-4
C15 Not assigned
C16 0140-0154 1 | C: fxd mica 1300 pF 5% 500 vdew 14655 | RCM15E101K
CR1, CR2 1901-0156 1 | Diode: Si 50 mA 03877 | SG3288
[} e 1850-0013 1 | TSTR: Ge PNP 86684 | CP2366
Q2 1850-0040 1 | TSTR: Ge PNP 04713 | SA591
R1 0687-6841 1 | R: fxd comp 680 k0 +10% 1/2 W 01121 | EBB841
R2 0687-1851 R: fxd comp 1.8 MQ +10% 1/2 W 01121 | EB1851
R3 0811-0998 1 | R: ixd comp 100 2 =1% 1/4 W -hp-
R4 Not assigned  Soi
R5 2100-0442 760 1 | R: var comp lin¥&kQ +30% 1/4 W 71590 | Series 5 Type T0-1
R6 Not assigned
.R7 0687-5661 R: fxd comp 56 M2 +10% 1/2 W 01121 | EB5661
R8 0687-4731 1 | R: fxd comp 47kQ +10% 1/2 W 01121 | EB4731
R9 0687-4701 1 | R: fxd comp 47 Q +10%1/2 W 01121 | EB4701
R10, R11 Not assigned
R12 0757-0164 1 R: fxd met flm 5600 Q +2% 1/2 W 07115 | €20
R13 0757-0166 2 | R: fxd met flm 30 k@ +2% 1/2 W 07115 | €20
R14 0757-0163 1 | R: fxd met flm 3000  +2% 1/2 W 07115 | €20
R15 0757-0166 1 | R fxd met flm 13k +2%1/2 W 07115 | C20
R16, R17 Not assigned
R18 0757-0091 1 R: fxd met flm 18 kQ +2% 1/2 W 07115 | €20
R19 0757-0166 R: fxd met flm 30 k2 2% 1/2 W 07115 | C20
R20 0687-1021 3 | R: fxd comp 1000 @ +10% 1/2 W 01121 | EB1021
R21 2100-0396 1 | R: var ww lin 10 k2 +20% 1W 79727 | ES8TOPAB
R22, R23 Not assigned
R24 0687-2751 1 | R; fxd 2.7 M2 +10% 1/2 W 01121 | EB2751
R25 0687-2221 1 | R: fxd comp 2.2k2 +10%1/2 W 01121 | EB2221
R26 0687-1021 R: fxd comp 1000 @ £+10%1/2 W 01121 | EB1021
R27 thru R29| Not assigned
R30 2100-0413 1 | R: var comp lin 2.5 MQ =20% 1/4 W 71590 | Series 5 Type T0-1
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Section VI Model 410C
Table 6-1. Replaceable Parts (Cont'd)
REFERENCE ~hp- =
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
Al (Cont'd)
R31 2100-0227 1 R: var ww lin 20 © +10%1W -hp-
<
V1 1932-00Wr 1 Tube; electron 12AT7T dual triode 80131 | 12AT7
A4, AD Not assigned
AB 410C-65B Assembly: Calibration ~hp-
CR1 1901-0025 1 Diode: Si 50 mA 93332 | D3CT2
R1 0727-0751 1 R: fxd C fim 1000 2 1% 1/2 W 94459 | CVF
R2 Not assigned
R3 2100-0394 6 | R: var ww lin 300 © =20%1 W 11236 | Series 110
R4 0727-0747 2 R xdCflm750 0 :1%1/2 W 94459 | CVF
R5 2100-0394 R: var ww lin 300 © 220% 1 W 11236 | Series 110
R6 0728-0011 1 |RefxdCfim360 2 21%1/2 W 94459 | CVF
RT 2100-0394 R: var ww lin 300 @ 2051 W 11236 | Series 110
R8 0728-0010 : - R: fxdCflm 2202 £1%1/2 W 94459 | Cvs
R9 thru R13 Not assigned
R14 2100-0394 R: var ww lin 300 2 22091 W 11236 | Series 110
R15 Not assigned
R16 0758-0048 1 R: fxd met flm 8200 @ 2+5% 1/2W 07115 | C20
R17 0727-0866 1 | R ixdCfim180 0 21%1/2W 94459 | CVF
R18 2100-0394 R: var ww lin 300 © 22091 W 11236 | Series 110
R19 Not assigned
R20 2100-0395 1 | R: var comp lin 300 2 +20% 1/4 W 71590 | Series 5 Type T0-1
R21 0727-0475 1 R: fxd C 970 Q =0.5%1/2 W 94459 | CD1/2MR
AT 410C-65C Assembly: Power Supply -hp-
Cl+* 0140-0041 1 C: fxd mica 100 pF +5% 500 vdew 04062 | RCM15E101J
CR1 thru Not assigned =
CR5
CRE 1902-0026 1 Diode: breakdown 36.5V +10% 0.4 W 04713 | SZ10939-343
CRT7 1902-0567 1 Diode: breakdown 9.09 V +10% 500 mW 59875 | PS18256A
CRE 1902-0049 1 Diode: breakdown 6.19 V +5% 0.4 W 04713 | 8Z10939-122
Rl, R2 0764-0003 2 R: fxd met flm 3300 @ +5% 2 W 07115 | C428
R3 0758-0018 1 R: fxd met flm 15 k2 +5% 1/2 W 07115 | C20
R4 0764-0026 1 R: fxd met flm 13 k2 +5% 2 W 07116 | C428
RAH, R6 Not assigned
) R 1 07115 | €20
RS 0758-00880Z. 1| R fxd met fim 208 5% 1/2 W S&O-€2] 07115 | €20
RO I Not assigned .
R10 0758-0083 1 R: fxd met flm 68 & £5% 1/2 W 07115 | C20
AB 11036A Assembly: AC Probe (-hp- Model 110364, ~hp-
complete)
C1 Not separately replaceable, part of AC Probe
(11036A)
c2 Not separately replaceable, part of AC Probe
(11036A)
P1 1251-0209 1 Plug: telephone 3 conductor 82389 | 2P-1297

6-4
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Model 410C Section VI

Table 6-1. Replaceable Parts (Cont'd)

e | s TQ DESCRIPTION MFR. | MFR. PART NO.
A8 (Cont'd)
R1 Not separately replaceable, part of AC Probe
(11036A)
vl 00410-87901 Tube: electron diode -hp-
c1 0170-0021 1 C: fxd my 4700 pF + 10% 400 vdew 84411 B620SJ0047
c2 0170-0022 1 | C: fxd my 0.1 uF +10% 600 vdew 59875 | HEW-17
c3 0150-0023 1 | C: fxd cer 2000 pF +20% 1000 vdcw 56289 | 19C203A
Cc4 Not assigned
c5 0180-0025 1 | C: £xd Al elect 4x20 pF +50% -10% 00853 | Type PLI
450 vdew
C6 0180-0153 1 | C: fxd Al elect 2x1200 puF +100% -10% 00853 | 454039
20 vdcw
CR1, CR2 1901-0036 1 Diode: Si 300 mA 01841 | obd
CR3, CR4 1901-0049 1 Diode: Si 500 mA 86684 | 34934
Z140- 0494
Ds1 THS0-SI08 1 Light indicator: A1H neon (p/o S3) 87034 | AlC
Fl 2110-0018 1 Fuse: cartridge slow-blow 0.25 A 125V 71400 | MDL1/4
J1 1251-0200 1 | Jack: telephone 3 conductor 82389 | 3J-1201
J2 Assembly: DC AMPLIFIER OUTPUT (see
MISCELLANEQUS for Part Nos.
J3 1251-0148 1 | Connector: power cord receptacle 82389 | AC3G
M1 1120-0317 1 | Meter: 0-1mA -hp-
Q1 1850-0098 1 | TSTR: Ge PNP 83298 | B-1493
R1 0727-0274 1 R: fxdCfm 1M =1%1/2W 94459 | CVF
R2 0758-0086 1 R: fxd met flm 100 © +5% 1/4 W 07115 | CoO7
R3 2100-0415 1 R: varww lin25Q +10%2 W 08984 FFF-1
R4 32331 Not assigned
R5 0687-8831 1 | R: fxd comp b8 +10%1/2W 33K 01121 | EB6831
R6 0727-0231 1 | R: fxd C flm 284 k@ £0.5% 1/2 W 91637 | DCS1/2
R7 0727-0168 : | R: fxd Cflm 15k 1% 1/2W 91637 | DCS1/2-15
R8 2100-1567 1 R: varww 10k 10%2 W 11236 | 117
RY 0727-0180 1 | R fxdCflm 25.5k2 +1%1/2 W 91637 | DCS1/2-15
81 3101-0100 1 | Switch: SPST pushbutton 87034 | SW-624-109
82 3101-0033 1 | Switch: DPDT slide 79727 | G-326 6510
T1 9100-0174 1 | Transformer: power =hp-
w1 §120-0078 1 | Cable: power 3 conductor 7-1/2 ft. long 70803 | KH-4147
w/NEMA plug
XQl 1200-0044 1 | Socket: transistor TO-3 97913 | MT(PB)
MISCELLANEOUS
1220-0066 1 | Shield: tube 82252 | 319A-2
1490-0088 1 | Clip: ground 71785 | 422-11-11-095
1510-0006 1 | Binding post: black (p/o J2) =hp-
1510-0007 2 | Binding post: red (p/o J2) -hp-
14q90-0013 INEEPLe FoR DP.C. PLoBE
NEW
T — - 4
op C. — 5oL O-ITE P
= g o KT
41:9,(,ﬁA New zéxo AD

4lOC ~2|D <oMMBey TSsT LCHAD
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Section VI Model 410C

Table 6-2. Replaceable Hardware

REFERENCE -hp- =
DESIGNA TOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
11036-42102 1 | Boot: AC plug (p/o 11036A) -hp-
11036-42101 1 | Boot: AC probe (p/o 11036A) ~hp-
412A-83A 3 | Boot: cable -hp-
410C-12A 1 Brackel: connector (used with A3 connector)| -hp-
410C-12B 1 Bracket: switch (used with A6 connector) -hp-
00410-01202 2 Bracket: cover retainer -hp-
1200-0081 2 | Bushing: insulator (used with Q1) 26365 | 974 Special
1410-0091 2 Bushing: panel (used with A1S1 and A2S52) 28520 | SB-437-4
0400-0019 3 | Bushing: strain relief " =hp-
410C-1A 1 Chassis: transformer -hp-
410B-21H 1 Clip: grounding (p/o 11036A) ~hp-
1251-0195 1 Connector: 10 pin P.C. 02660 | 143-010-09 (109)
12510213 1 Connector: 15 pin P.C. 95354 | SD-615W (125)
410B-21P 1 | Contact: Diode (p/o 11036A) -hp-
3130-0038 1 Coupler: switch 45255 | 10X20X1
5000-0703 1 Cover: side -hp-
00410-64102 1 | Cover: top (requires 2 brackets -hp-
- 00410-01202)
5060-0714 1 | Coyer: botiom -hp-
5060-0727 2 | Foot assembly ~hp-
5060-0703 2 Frame: side ~hp-
410B-21J 1 | Ground lead assembly (p/o 11036A) ~hp-
5040-0700 2 | Hinge (used with tilt stand) ~hp-
1400-0084 1 | Holder: fuse 75915 | 342014
0340-0086 1 | Insulator: binding post double ~hp-
0340-0091 1 | Insulator: binding post triple -hp-
1520-0001 2 Insulator: capacitor (used with C1-C2) 56137 | XP
0340-0007 1 Insulator: ceramic standoff 71590 | obd
0370-0112 1 | Knob: black bar conceniric -hp-
0370-0113 1 | Knob: black bar w/arrow —hp-
0370-0114 1 | Knob: red w/arrow ~hp-~
0360-0016 1 | Lug: solder lock #4 78452 | 718
0360-0007 4 Lug: solder #10 78189 | 2501-10-00
0360-0042 2 Lug: solder 90° 79963 | obd
2260-0001 4 Nut: hex 4-40 x 1/4 in. ~hp-
2420-0001 4 Nut: hex 6-32 x 5/16 in. w/lock 83385 | obd
2820-0001 3 Nut: hex 10-32 x 3/8 in. 73743 | obd
2950-0006 3 Nut: hex 1/4-32 x 3/8 in. 73734 | 9000
2950-0001 3 Nut: hex 3/8-32 x 1/2 in. 73743 | obd
2950-0037 1 | Nut: hex 1/2-16 x 11/16 in. 75915 | obd
2950-0038 1 | Nut: hex 1/2-24 x 11/16 in. 75915 | 903-12
0590-0039 4 Nut: speed 6-32 785563 | C6800-632-1
0590-0052 2 Nut: speed 6-32 78553 | C8020-632-4
410C-2A 1 Panel: front -hp-
410C-2C 1 Panel: rear -hp-
410C-41A 1 Plate: insulator (used with A1S1 and A2S2) -hp-
1200-0043 1 | Plate: insulator (used with Q1) 71785 | 294457
1251-0209 1 Plug: telephone (p/o 11036A) 82389 | 2P-1297
410B-21C 1 Probe: contact assembly ~hp-
410B-21D 1 | Probe head ~hp-
410B-21F 1 | Ring: retainer (p/o 11036A) -hp-
2200-0006 2 Screw: machine 4-40 x 3/8 in. RH 80120 | obd
2200-0014 2 Screw: machine 4-40 x 9/16 in. RH 80120 | obd
2370-0001 20 | Screw: machine 6-32x 1/4 in. RH 80120 | obd
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Model 410C Section VI
Table 6-2, Replaceable Hardware (Cont'd)
REFERENCE -hp- TN
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFIl. PART NO.
2390-0007 4 Screw: machine 6-32 x 5/16 in, BH w/lock 83385 | obd
2370-0002 8 Serew: machine 6-32 x 3/8 in. FH 80120 | obd
2370-0003 2 | Serew: machine 6-32 x 1/2 in. FH 80120 | obd
410B-21E 1 Sleeve (p/o 110364) -hp-
1460-0087 1 Spring: diode contact (p/o 11036A) 91260 | obd
1490-0031 1 Stand: tilt 91260 obd
410C-66A 2 | Support: circuit board (used with A3) -hp-
410C-21D 1 | Test lead assembly: COM -hp-
410C-21C 1 | Test lead assembly: DCA -OHMS ~hp-
410C-21A 1 | Test lead assembly: DCV (includes RI) ~hp-
5020-0704 1 | Trim: meter -hp-
11036-62101 1 | Tube: socket and cable assembly ~hp-
(p/o 11036A)
3050-0066 2 Washer: flat #6 73734 | obd
3050-0067 3 Washer: flat 3/8 in. ID 73734 | obd
0900-0016 1 | Washer: fuse holder 76680 | 622710
2190-0005 2 | Washer: lock #4 external 80120 | obd
2190-0004 2 Washer: lock #4 internal 78189 | SF1904
2190-0003 2 | Washer: lock #4 split 83385 | obd
2190-0047 30 | Washer: lock #6 countersunk 78189 | obd
2190-0011 2 Washer: lock #10 internal 78189 1910
2190-0028 2 Washer: lock #10 int/ext 78189 | 4010-18-00
2190-0027 3 | Washer: lock 1/4 in. internal 78189 | 1914
2190-0022 4 Washer: lock 3/8 in. ID 78189 1920
2190-0037 2 Washer: lock 1/2 in. internal 78189 1224-08
1400-0090 1 | Washer: Neoprene 75915 | 901-2
6-T
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Model 410C

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

# PART NO. DESCRIPTION MFR MFR PART NO. TQ
0687-1031 R: fxd, comp, 10 K ohms £10%, 1/2 w 01121 EB1031 1
0687-1531 R: fxd, comp, 15 K ohms 210%, 1/2 w 01121 | EB1531 1
0687-1851 R: fxd, comp, 1.8 megohms +10%, 1/2 w 01121 | EB1851 1
0687-2221 R: fxd, comp, 2.2 K ohms +10%, 1/2 w 01121 | EB2221 1
0687-2751 R: fxd, 2,7 megohms £10%, 1/2 w 01121 | EB2751 1
0687-4701 R: fxd, comp, 47 ohms +10%, 1/2 w 01121 EB4701 1
0687-4731 R: fxd, comp, 47 K ohms £10%, 1/2 w 01121 | EB4731 1
0687-5661 R: fxd, comp, 56 megohms £10%, 1/2 w 01121 | EB5661 2
0687-6831 R: fxd, comp, 68 K ohms =10%, 1/2 w 01121 | EB6831 1
0687-6841 R: fxd, comp, 680 K ohms +10%, 1/2 w 01121 | EB6841 1
0727-0004 R: fxd, deposit carbon flm, 5 ohms +1%, 1/2 w 94459 | CVS 1
0727-0031 R: fxd, carbon flm, 60 ohms +1%, Y2 w 01295 | DC1/2PR 1
0727-0168 R: fxd, carbon flm, 15 K ohms #1%, 1/2 w 91637 DCS1/2-15 1
0727-0180 R: fxd, carbon flm, 25.5 K ohms +1%, 1/2w 91637 | DCsS1/2-15 1
0727-0231 R: fxd, carbon flm, 284 K ohms £0.5%, 1/2w 91637 | DCs1/2 1
0727-0274 R: fxd, carbon flm, 1 megohm +1%, 1/2 w 94459 | CVF 1
0727-0445 R: fxd, carbon flm, 2 ohms +1%, 1/2 w 94459 | CVS 1
0727-0446 R: fxd, carbon flm, 7 ohms +1%, 1/2 w 94459 CcvVs 1
0727-0448 R: fxd, carbon flm, 20 ohms 1%, 1/2w 94459 | CVF 2
0727-0449 R: fxd, carbon flm, 70 ohms 1%, 1/2 w 94459 | CVF 1
0727-0450 R: fxd, carbon flm, 200 ohms £0.5%, 1/2 w 94459 | CVF 1
0727-0451 R: fxd, carbon flm, 1 K ohms :0.5%, 1/2w 94459 | CVF 1
0727-0452 R: fxd, carbon flm, 700 ohms +0.5%, 1/2 w 94459 | CVF 1
0727-0453 R: fxd, carbon flm, 2 K ohms +0.5%, 1/2 w 94459 | CVF 1
0727-0454 R: fxd, carbon flm, 6 K ohms +0.5%, 1/2 w 94459 CVF 1
0727-0455 R: fxd, carbon flm, 20 K ohms £0.5%, 1/2 w 94459 | CVF 1
0727-0456 R: fxd, carbon flm, 70 K ohms +0.5%, 1/2 w 94459 CVF 1
0727-0457 R: fxd, carbon flm, 200 K ohms £1%, 1/2 w 94459 CVF 1
0727-0458 R: fxd, carbon flm, 700 K ohms +0. 5%, 1/2 w 94459 CVF 1
0727-0459 R: fxd, carbon flm, 2 megohms £0.5%, 1w 01295 | CD1R 1
0727-0475 R: fxd, deposit carbon, 970 chms +0.5%, 1/2 w 94459 | CD1/2MR 1
0727-0478 R: fxd, carbon flm, 2.21 megohms +1%, 1/2 w 94459 | CVF 1
0727-0479 R: fxd, carbon flm, 250 ohms 1%, 1/2 w 94459 CVF 1
0727-0480 R: fxd, carbon flm, 2.32 megohms 1%, 0.5 w 94459 | CVF 1
0727-0701 R: fxd, carbon flm, 845 ohms +1%, 1/2 w 94459 | CVF 1
0727-0747 R: fxd, carbon flm, 750 ohms +1%, 1/2 w 94459 | CVF 2
0727-0751 R: fxd, carbon flm, 1 K ohm £1%, 1/2 w 94459 | CVF 1
0727-0866 R: fxd, carbon flm, 180 ohms +1%, 1/2 w 94459 | CVF 1
0727-0948 R: fxd, carbon flm, 10 ohms 1%, 1/2 w 94459 | CVF 1
0727-0955 R: fxd, carbon flm, 10.5 ohms +1%, 1/2 w 94459 | CVF 1
0728-0004 R: fxd, carbon flm, 1 ohm 1%, 1/2 w 94459 | CVF 2
0728-0010 R: fxd, carbon flm, 220 ohms 1%, 1/2 w 94459 | CVS 1
0728-0011 R: fxd, carbon flm, 360 ohms 1%, 1/2 w 94459 | CVF 1
0730-0176 R: fxd, 6 megohms £0.5%, 1w 94459 | CVC 1
0733-0018 R: fxd, carbon flm, 89 megohms 1%, 2 w 03888 | HV2000 1
0757-0091 R: fxd, met flm, 18 K ohms +2%, 1/2 w 07115 | C20 1
0757-0163 R: fxd, met flm, 3 K ohms +2%, 1/2 w 07115 | C20 1
0757-0164 R: fxd, met flm, 5.6 K ohms +2%, 1/2 w 07115 | C20 1
0757-0165 | R: fxd, met flm, 13 K ohms 2%, 1/2 w 07115 | C20 1
0757-0166 R: fxd, met flm, 30 K ohms +2%, 1/2 w 07115 | C20 2
0758-0018 R: fxd, met flm, 15 K ohms 5%, 1/2 w 07115 Cc20 1
0758-0048 R: fxd, met flm, 8,2 K ohms +5%, 1/2 w 07115 | C20 1

# See introduction to this section
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Model 410C Section VI
Table 6-2
Table §-2. Replaceable Parts (Cont'd)

& PART NO. DESCRIPTION MFR | MFR PART NO. TQ
0758-0069 R: fxd, met flm, 1.1 K ohm 5%, 1/2 w 07115 | C20 1
0758-0070 R: fxd, met flm, 1.2 K ohms +5%, 1/2 w 07115 | C20 1
0758-0083 R: fxd, met flm, 68 ohms +5%, 1/2 w 07115 | C20 1
0758-0086 R: fxd, met {lm, 100 ohms +5%, 1/4 w 07115 | CO7 1
0764-0003 R: fxd, met flm, 3.3 K ohms +5%, 2 w 07115 | C428 1
0764-0026 R: fxd, met flm, 13 K ohms +5%, 2 07115 | C42s8 1
0811-0998 R: fxd, comp, 100 ohms 1%, 1/4 w 28480 | 0811-0998 1
1120-0317 Meter: 0 - 1 ma 28480 1120-0317 1
1200-0044 Socket, transistor: TO-3 97913 | M7 (PB) 1
1251-0148 Connector, power cord receptacle 82389 | AC3G 1
1251-0200 Jack: telephone, 3 conductor 82389 | 3J-1291 1
1251-0209 Plug: telephone, 3 conductor 82389 | 2P-1297 1
1450-0106 | Light Indicator: A1C neon (p/o S3) 87034 | AlC 1
1850-0013 Transistor; germanium, PNP 86684 | CP2366 1
16850-0040 Transistor: germanium, PNP 04713 | SA591 1
1850-0098 Transistor: germanium, PNP 83298 | B-1493 1
1901-0025 Diode: si, 50 ma 93332 | D3CT72 1
1901-0036 Diode: si, 300 ma 01841 obd # 1
1901-0049 Diode: si, 500 ma 86684 34934 1
1901-0156 Diode: si, 50 ma 03877 | SG3288 1
1902-0026 Diode: breakdown, junction, 36.5 v £10%, 0.4 w 04713 | SZ10939-343 1
1902-0043 Diode: breakdown, junction, 6.19 v +5%, 0.4 w 04713 | SZ10939-122 |
1902-0567 Diode: breakdown, junction, 9.09 v +10%, 1.5 w 59875 | PS18256A 1
1920-0010 Tube electron, EA53, diode 73445 | EA53 1
1932-0027 Tube: electron, 12ATT7, dual triode 00011 2ATT 1
1990-0020 Ass'y - chopper block, includes: 28480 | 1990-0020 1

c1 R1, 2
Ds1, 2 V1 thru 4
1990-0207 Lamp ass'y 28480 | 1990-0207 1
2100-0227 R: var, ww, lin taper, 20 ohms £10%, 1w 28480 | 2100-0227 1
2100-0389 R: var, ww, lin taper, 10 K ohms :tlﬂ% 5w 28480 | 2100-0389 1
2100-0354 R: var, ww, lin taper, 300 ohms £20%, 1w 11236 | Series 110 6
2100-0395 R: var, comp, lin taper, 300 ohms +20%, 1/4w 71590 | Series5,Type 70-1 1
2100-0396 R: var, ww, lin taper, 10 K ohms +20%, 1w 79727 EBT0PAB 1
2100-0413 R: var, comp, lintaper, 2.5 megohms +20%,1/4w | 71590 | Series5, Type 70- 1
2100-0415 R: var, comp, lin taper, 25 ohms £10%, 2 w 08984 | FFF-1, Term. 1
X, Y Z

2100-0442 R: var, comp, lin taper, 40 K ohms +30%, 1/4w | 71590 | Series5,Type70-1{ 1
2100-1567 R: var, ww, 10 K ohms ﬂo% 2w 11236 | 117 1
2110-0018 Fuse: cartridge, slow-blow, 0.25 amp, 125 v 71400 | MDL1/4 1
3100-0382 Switch: rotary, 5-section, 11-position 76854 | obd # 1
3100-0383 Switch: rotary, 4-section, 6-position 76854 | obd # 1
3101-0033 Switch: slide, DPDT 79727 | G-326, 6510 1
3101-0100 Switch: SPST, pushbutton, w/pilot light Rev. D

3101-0100 Switch: SPST, pushbutton, w/pilot light 87034 | SW-624-109 1
8120-0078 Cable, Power: 3 conductor, 7-1/2 ft. long, 70903 | KH-4147 )

w/NEMA plug
9100-0174 Transformer: power 28480 | 9100-0174 1
# See introduction to this section
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Section VI Model 410C
Table 6-3
Table 6-3. Replaceable Hardware

@ PART NO. DESCRIPTION MFR | MFR PART NO. TQ
1510-0006 Binding post, black (p/o J2) 28480 | 1510-0006 1
1510-0007 | Binding post, red (p/o J2) 28480 | 1510-0007 2

11036-42102 Boot, AC plug (p/o 11036A) 28480 | 1103642102 1

11036-42101 Boot, AC probe (p/o 11036A) 28480 | 11036-42101 1
412A-83A Boot, cable 28480 | 412A-B3A 3
410C-12A Bracket, connector (used with A3 connector) 28480 | 410C-12A 1
410C-12B Bracket, switch (used with A6 connector) 28480 | 410C-12B 1
1200-0081 Bushing, insulator (used with Q1) 26365 | 974 Special 2
1410-0091 Bushing, panel (used with A1S1 and A252) 28520 | SB-437-4 2
0400-0019 Bushing, strain relief 28480 | 0400-0019 3
410C-1A Chassis, xfmr 28480 | 410C-1A 1
410B-21H Clip, grounding (p/o 11036A) 28480 | 410B-21H 1
1251-0195 Connector, 10 pin P.C. 02660 | 143-010-09 (109) 1
1251-0213 Connector, 15 pin P, C, 000XX | SD-615W (125) 1
410B-21P Contact, Diode (p/o 11036A) 28480 | 410B-21P 1
3130-0038 Coupler, switch 45255 | 10X20X1 1
5000-0703 Cover, side 28480 | 5000-0703 1
5000-0712 | Cover, top 28480 | 5000-0712 2
5000-0714 Cover, bottom 28480 5060-0714 1
5060-0727 Foot Ass'y 28480 | 5060-0727 2
5060-0703 Frame, side 28480 | 5060-0703 2
410B-21J Ground Lead Ass'y (p/o 11036A) 28480 | 410B-21J 1
5040-0700 Hinge (used with tilt stand) 28480 5040-0700 2
1400-0084 Holder, fuse 75915 | 342014 1
0340-0086 Insulator, binding post, double 28480 | 0340-0086 1
0340-0091 Insulator, binding post, triple 28480 | 0340-0091 1
1520-0001 Insulator, capacitor (used with C1 - C2) 56137 | XP 2
0340-0007 Insulator, ceramic standoff 71590 | obd# 1
0370-0112 Knob, black bar, concentric 28480 | 0370-0112 1
0370-0113 Knob, black bar, w/arrow 28480 | 0370-0113 1
0370-0114 Knob, red, w/arrow 28480 | 0370-0114 1
0360-0016 Lug, solder, lock, #4 78452 | 718 1
0360-0007 Lug, solder, #10 78189 | 2501-10-00 4
0360-0042 Lug, solder, 90° 79963 | obd# 2
2260-0001 Nut, hex, 4-40 x 1/4 in. 28480 | 2260-0001 4
2420-0001 Nut, hex, 6-32 x 5/16 in., w/lock 83385 | obd# El
2820-0001 Nut, hex, 10-32 x 3/8 in. 73743 | obd# 3
2950-0006 Nut, hex, 1/4-32 x 3/8 in. 73734 | #9000 3
2950-0001 Nut, hex, 3/8-32 x 1/2 in. 73743 | obd# 3
2950-0037 Nut, hex, 1/2-16 x 11/16 in, 75915 | obd# 1
2950-0038 Nut, hex, 1/2-24 x 11/16 in. 75915 | 903-12 1
0590-0039 Nut, speed, 6-32 78553 | C6800-632-1 4
0590-0052 Nut, speed, 6-32 78553 | CB020-632-4 2
410C-2A Panel, front 28480 | 410C-2A 1
410C-2C Panel, rear 28480 | 410C-2C 1
410C-41A Plate, insulator (used with A1S1 and A2S2) 28480 | 410C-41A

# See introduction to this section
01556-4
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Model 410C Section VI

Table 6-3
Table 6-3. Replaceable Hardware (Cont'd)

® PART NO. DESCRIPTION MFR | MFR PART NO. | TQ
1200-0043 Plate, insulator (used with Q1) 71785 | 294457 1
1251-0209 Plug, telephone (p/o 110364) 82389 | 2P-1297 1
410B-21C Probe contact ass'y 28480 | 410B-21C 1
410B-21D Probe head 28480 | 410B-21D 1
410B-21F Ring, retainer (p/o 110364) 28480 | 410B-21F 1

MISCELLANEOUS

1490-0088 Clip: ground 71785 | 422-11-11-095 1
2200-0006 Screw, machine, 4-40 x 3/8 in. RH 80120 | obd# 2
2200-0014 Screw, machine, 4-40 x 9/16 in. RH 80120 | obd# 2
2370-0001 Screw, machine, 6-32 x 1/4 in, FH 80120 | obd# 20
2390-0007 Screw, machine, 6-32 x 5/16 in. BH, w/lock 83385 | obd# 4
2370-0002 Screw, machine, 6-32 x 3/8 in. FH 80120 | obd# 8
2370-0003 Screw, machine, 6-32 x 1/2 in. FH 80120 | obd# 2
1220-0066 Shield: tube 82252 | 319A-2 1
410B-21E Sleeve (p/o 11036A) 28480 | 410B-21E 1
1460-0087 | Spring, diode contact (p/o 11036A) 91260 | obd# 1
1490-0031 Stand, tilt 91260 | obd# 1
410C-66A Support, circuit board (used with A3) 28480 | 410C-66A 2
410C-21D Test lead ass'y, COM 28480 | 410C-21D 1
410C-21C Test lead ass'y, DCA-OHMS 28480 | 410C-21C 1
410C-21A Test lead ass'y, DCV (includes R1) 28480 | 410C-21A 1
5020-0704 Trim, meter 28480 | 5020-0704 1

11036-62101 Tube, socket and cable ass'y (p/o 11036A) 28480 | 11036-62101 1
3050-0066 Washer, flat, #6 73734 | obd# 2
3050-0067 Washar, flat, 3/8 in. ID 73734 | obd# 3
0900-0016 Washer, fuse holder 76680 | 622710 1
2190-0005 Washer, lock, #4 external 80120 | obd# 2
2190-0004 Washer, lock, #4 internal 78189 | SF1904 2
2190-0003 Washer, lock, #4 split 83385 | obd# 2
2190-0047 Washer, lock, #6 countersunk 78189 | obd# 30
2190-0011 Washer, lock, #10 internal 78189 | 1910 2
2190-0028 Washer, lock, #10 int/ext 78189 | 4010-18-00 2
2190-0027 Washer, lock, 1/4 in. internal 78189 | 1914 3
2190-0022 Washer, lock, 3/8 in. ID 78189 | 1920 4
2190-0037 Washer, lock, 1/2 in, internal 78189 | 1224-08 2
1400-0090 Washer, Neoprene 75915 | 901-2 1

# See introduction to this section
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HNo.

10411
10646
11236
(RFx))

11242
11312
1
11534
un

ung
11870
12136
12361
12574

12697
L2128
12855
12381
12930
12954
13103
1339
13835

14033
14193
14258
14433

14453
14655
14674
14782
14960
15203
15287
15251
15558

15566
15631
15712

15801
15818
13
16178
16352
16688

16758
17109
17474
17675
17745
17870
18042
18083

pLER
18476
18488
18583
18612
18873
18911
19318

From:

Model 410C

Honufacturer hddress
Ti-Tal, Inc, Barkeloy, Calil.
Carberundun Co. Wiagora Falls, N.Y.

CTS of Beme, Inc.
Chicago Telephone of Califemis, Inc.
So. Pasadena, Calif.
Waitham, Mass.
Pale Alte, Calif.

Bay Stale Electroaics Corp.
Teledyee jnc., Microwave Div.

Matieaal Seal Dewney, Calif,
Dencaa Electionics Inc. Casta Mesa, Calil
General Inst t Corp., i

Div., Products Group Mewark, N.J.
Impenial Electonic, inc. Buesa Park, Calil.

Palo Alte, Calif.

Philadelphia Handle Ca. Camden, N.J.

Grove Mig. Co., Inc, Shady Grove, Pa.
Gultan Ind. Inc. Data System Div.

Albuguerque, N.M.

Dover, N.H.

W. Haven, Conn,

Tokye, Japan

Clark, N.J.

Newparl Beach, Calil.

Scottsdale, Arizona

Melabs, Inc.

Clarostad Mig. Co.

Elmar Filler Corp,

Nippen Electric Co., Lid,

Metex Electronics Caorp.

Daita Semiconduclot |nc.

Dickson Electranics Corp.

Thermulloy Dalias, Tezas

Telefanken (GabH) Hanover, Germany

Midizad-Wright Div. of Pacific industries, Inc.
Kassas City, Kansas

Sem-Tech Newdury Park, Calil.
Calil. Resistor Corp. Santa Momica, Calil.
Amesican C ts, Inc. Cosshokocken, Pa.
ITT Semicondaclol, A Div. of inl. Telephooe

West Palm Beach, Fla.
Loveland, Colo.

L Telegraph Corp.
Hewlett-Packard Company

Cornell Dublier Eleciric Corp. Newark, N.J.
Coming Giass Worky Corning, N, Y.
Electra Cube Inc. San Gabriel, Calil.
Williams Mlg. Co. San Jase, Galil.
Webster Electronics Co, New York, N.Y.

Northeidge, Calif.
N. Hollywood, Calil.

Seionics Corp.
Adjustable Bushing Co.
Micron Electrenics
Garden Cily, Long Island, N. Y.
Amprobe fest. Corp. Lynbrook, N.Y.
Cabletranics Costa Mesa, Calil.
Twestieth Ceatuty Cail Spriag Co.
Santa Clara, Calif,
Framingham, Mass.
Mt View, Calif.
Sprece Pise, N.C.
Detroit, 11,
Lodi, N.J.

Feawal Elect. Inc
Amelce inc.
Sproce Pine Mica Co.
Omni-Specita inc.
Compuler Diode Corp.
|deal Prec. Meter Co., Inc
DOe Jur Meter Diy, Brooklyn, N.Y.
Delco Redio Div. of G, M. Corp. Kokoma, [nd,
Canoga Park, Calif,
Mauntain View, Calif,
Akron, Ohio
No. Hollyweod, Calil.
McGraw-Edison Co. Manchester, N, H.
Power Design Pacilic Inc, Palo Alto, Calit,
Semiconductor Div.
Palo Allo, Calil.
Swanyvale, Calif,
Halliston, Mass.
Des Plaises, Il
ML Kisce, N.Y.
Malvern, Pa.

Thermanetics Inc,

Tranex Company

Hamlin Melal Products Corp,
Angstrahm Prec, Inc.

Clevite Corp. ,

Siguetics Corp.

Ty-Car Mig. Co., Isc

TRW Elect. Comp. Div,

Cerlis Instument, Inc.

Vishay Intertechnaiogy, Inc.

E.L DuPont ané Co., Inc. Wilmington, Del,

Durani Mig. Co. Milwaskee, Wis,

The Bendix Corp., Navigation & Control Div.
Teterbore, N.J.

Appendix A
CODE LIST OF MANUFACTURERS
The following code numbers are from the Federal Supply Code for Mamfacturers Cataloging Handbooks H4-1
(N:.me to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the
at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
mpphurs mta;pem:g in the H4 Handbooks.
Code Code
No.  Monufacturer Address No.  Manufacturer Address
000a0 U. S A. Common Any supplier of U, §. 05347 Ultranix, Inc, San Mateo, Calif,
00136 McCoy Electronics Mount Haolly Springs, Pa. 15337 Union Carbide Carp,, Linde Div., Kemet Dept.
00213 Sage Electranics Corp, Rochester, N.Y. Cleveland, Dhio
00287 Cemco Inc. Danielson, Comn. 05574 Viking Ind, lnc. Clnua Park, Calif.
00334 Humidial Colton, Calif. 85533 1Nl E ing Ca. yvale, Calif.
00348 Microtren Co., Inc. Valley Stream, N.Y. 85616 Cosmo Plastic
90373 Garleck Inc. Cherry Hill, N.J. /o Electrical Spec. Co.) Cleveland, Ohis
00656 Aerovax Carp. Rew Bedford, Mass. 05624 Batber Colman Co. Rockfosd, Il
00779 Amp. lac. Hamisberg, Pa. 05728 Titten Oplical Co.
00781 Airceaft Radie Corp. Boontes, M. ). Ruoslys Heights, Loag Isiand, K.Y,
00815 Noithem Eagiseering Labonatories, Iac. 05729 Metre-Tel Comp. Westhory, N.Y.
Berlinglon, Wis. 05783 Stewart En(lleenn; Co. Sants Crez, Calil,
00853 Sangamo Electric Co., Pickens Div. 05820 Wakelield E Ine. field, Mass.
Pickens, 5.C. 05004 Bassick Co., Div. of Stewart Warner Corp.
00866 Goe Engineering Co City of Industry, Cal. Bridgepori, Cann.
00891 Cail E. Helmes Corp. Los Angeles, Calil, 06090 Raychem Carp. Redwood City, Calif,
00929 Microlah Inc. Livingston, N.J. 06175 Bausch and Lomb Optical Co. Rochester, N.Y.
01002 Generzl Electric Co,, Capacitor Dept. 06402 E.T.A. Products Co, of Americs  Chicaga, 1l
Hudson Falls, N.Y, 06540 Amalom Electronic Hardware Co,, Inc.
01009 Alden Praducts Co. Brockion, Mass. New Rochelle, W.Y.
01121 Allen Bradley Co. Milwaukee, Wis. 06555 Beede Elecirical instrument Co. ., Inc.
01255 Litlon Indusiries, Inc. Beverly Hi Penacook, N.H.
DI28] TRW Semicosductors, |nc. Lawndale, Calil. 6666 Genmeral Devices Co., Inc, Indianapalis, Ind.
01295 Texas instrumenls, lnc., 06751 Semcor Div. Composents Inc. Phoenix, Ariz.
Traasister Praducts Div. Dallas, Tun 06212 Teminglom Mfg. Ca_, West Div.
01349 The Alliaace Mig. Co. ¥an Neys, Calil.
Q1585 Pacific Relays, Inc. L 06380 Vasias Assec. Eimazc Div. $aa Carles, Calif.
01930 Amessck Comp. Reckford, 111, B70EA Kelvin Electric Co. Van Noys, Calif.
01961 Pwise Engineering Co. Santa Clara, Calil. 07126 Dwgitran Ce, Pasadeaa, Calif.
02114 Femoxcube Corp. of America Saegerties, M. Y. §7137 Traasisler Electronics Cerp.  Minseapolis, Mina.
07116 Wheeloch Signals, Inc. Leag Branch, N. ), 07138 Weslisghowse Electric Corp.
02266 Cole Rubber and Plaslics nc.  Swnnyvale, Calil. Electronic Tube Div. Elmira, N.Y.
02660 Amphenel-Borg Electionics Corp. Chicago, lIL. 07145 Filmohm Corp. New York, N.Y.
02735 Radio Corp. of America, Semicanductor 072331 Cinch-Graphik Co. City of Indusiry, Calif.
and Materials Div. Somerville, N, J. 07256 Silicon Transistor Corp. Carle Place, N.Y.
02771 Vacaline Co. of America, Inc. @7261 Avnel Comp, Culver City, Calif.
Did Saybraok, Conn, 07263 Fairchild Camera & Inst. Corp.
02777 Hopkins Enginearing Co. fan Fernando, Calil, Semiconductor Div. Mountain View, Calif.
03508 G.E. Semiconductor Prod. Depl.  Syracuse, N. Y. 07322 Minnesela Rubber Co. Minneapelis, Minn.
03705 Apex Machine & Tool Co. Dayton, Ohie 07337 Birtcher Corp., The Menterey Park, Calif.
03797 Eldema Corp. Compten, Calil, 07397 Sylvania Elect. Prod. Inc., ML View Operations
03818 Parker 5eal Co. Les Angeles, Calil, Momntain View, Calif,
03877 Tramsitrea Electric Corp. Wakelield, Mass. 07708 Technical Wire Predacts Inc. Cranford, N, J.
3883 Pyrolifm Resistor Co., lsc.  Cedar Koolls, N.J. 07823 Bodine Elect. Ce. Chicags, M.
93954 Singer Co_, Diedl Div. 07310 Ceatineatal Device Corp. Hawiheme, Calil.
Finderse Plasl Semerville, N. ). 073331 Raytheon Mig. Co.,
04003 Arow, Harl asd Hegesman Elect. Co. Semiceaducior Div. Mountain View, Calif.
Hattlord, Coan. 07580 Hewlell-Packard Co., Bosaton Radio Div.
04013 Tawies Cosp. Lambertville, N, J. Retkaway, H.J.
04062 Arco Electromic lac. Grez! Meck, N. Y, 0EI45 U.S5. Esgineering Co. Les Aageles, Calif.
04222 Wi-Q Diwision of Aerovox Myrile Beach, 5.C. 0EZ89 Blinn, Deibert Co. Pomona, Calil.
D435¢ Precision Paper Tube Co, Wheeling, 110, D835 Burgess Battery Co.
08404 Dymec Divizion of Hewletl-Packard Co. Niagara Falls, Ontaric, Canada
Palo Alte, Calif. (8524 Deulsch Fastenar Corp. Lus Angeles, Calif,
04651 Sylvania Electric Producls, Microwave Q8664 Bristol Co., The Watetbury, Conn.
Device Div. Mountain View, Calil. QE717 Sloen Company Sun Valley, Calif.
04713 Motorata, Inc., Semiconductor Prod. Div. 08718 |TT Cannan Electric Inc., Phoenix Div,
i Phoenix, Arizona Phoenix, Arizona
04732 Filtren Co., Inc, Wasterm Div, DE7Z7 Matignal Radio Lab. Inc. Paramus, N, J.
Culver City, Calil. 08732 CBS Electranics Semiconduclar
04773 Awlomatic Electric Co. Nerthlake, 101, Operations, Divef C.8.5. Inc.
04796 Sequaiz Wire Co. Redwaod City, Calil. Lowell, Mass.
Q4811 Precision Cail Sprisg Ca. El Monte, Calif. 08384 Mel-Rain Indianapelis, Ind.
04870 P. W, Motsr Company Westchester, 1l 03026 Babceck Relays Div. Costa Mesa, Calil.
04519 Composznt Mfg. Setvice Co. 23134 Texas Capatiler Co. Hossten, Texas
¥. Bridgewater, Mass, 09145 Tech. led. Inc. Alohm Efect Burbank, Calif.
05008 Twealiela Centary Plastics, Inc. 08250 Elecirs Assemblies, Isc. Chicaga, lIL
Los Angeles, Calif. 03568 Mallory Battery Co. of
05277 Westinghouse Electric Corp. Canads, Ltd. Torento, Ontaric, Caaada
Semi-Conducior Depl. Youngwood, Pa. 10214 General Transistar Western Corp,
Los Angeles, Calif,
00015-435
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CODE LIST OF MANUFACTURERS (Cont'd)

Model 410C
Code
No.  Manufacturer Address
19500 Thomas A. Edison Industries, Div. of
McGraw-Edison Co. West Orange, N.J.
19589 Conmcoz Baldwin Park, Calil.
19644 LRC Electronics Herseheads, N. Y.
19701 Electra Mig. Co. Kansas
20181 General Atreaics Corp.
21226 Execulons, lec.
21335 Fafair Bearing Co., The
21520 Famsieel Melaflorgical Corp. N. Chicage, 1.
23783 Bulish Radie Electromics Lid. Washingion, D.C.
24455 G.E. Lamp Divisien
Nela Park, Cleveland, Obio
24655 Geaeral Radie Co. Wesl Concord, Mass.
24681 Mesmcor lac., Comp, Div. Huslisglen, lad.
26365 Gnies Reprodocer Corp. Hew Rochelle, N. Y.
28462 Gmwobel File Co. of America, inc.
Caristadt, N, ).
26851 Compac/Hellister Co, Hollister, Calil.
26932 Hawiltoas Walch Co. Lascaster, Pa.
28480 Hewlett-Packand Co. Pale Alle, Calif.
28520 HWeyman WIE. Co. Kenilwarth, N. ).
30817 Instiumest Specialties Co., fec.
Littie Falls, N.J.
33173 G.E. Receiviag Tube Dept Owensbero, Ky.
35434 Lecirebm lac. Chicage, L.
38156 Staawyck Coil Products Lid,
Hawkesbery, Ontane, Cacada
36287 Cumnisgham, W.H. & Hill, Ltd,
Torento Oatarie, Canada
37942 P.R. Mallory & Co. Iac. Indianagolis, Ind.
19543 Mechanical Industnes Prod. Co. Akron, Ohio
40320 Minizture Precision Bearings, Inc.  Keene, N H.
42130 Muter Ce. Chicago, I
43530 C.A. Morgren Co. Englewood, Colo.
44655 Ohmite Mfg. Cs. Skokie, i1
45384 Pemn Eng. & Mfg. Comp. Daylestown, Pa.
47904 Polatoid Corp. Cambridge, Mass,
48620 Precision Thernomefer & Inst. Co,
Southampton, Pa.
43356 Microwave & Power Tube Div, Waltham, Mass.
52090 Rowar Controller Co Wesiminster, Md.
52983 Sanborn Company Waltham, Mass.
54294 Shalicross Mig. Co. Seima, N.C.
55026 Simpsan Elechiic Co. Chicage, I,
55931 Sonotane Carp. Elmsford, N.Y.
55933 Raytheon Co. Commercial Apparatus &
Systems Div. So. Nerwalk, Conn,
56137 Spai .ing Fibre Co,, Inc, Tonawanda, N. Y.
56289 Sprague Electric Co. North Adams, Mass.
59445 Telex Corp. Tulsa, Okla.
55730 Thomas & Bells Co. Elizabeth, N, J.
BO741 Triplett Eleclrical insl. Co. Blufften, Ohio
BE775 Union Switch and Signal, Div, of
Westinghause Air Brake Co, Pitisbirgh, Pa,
62119 Universal Electiic Co. Owosso, Mich,
63743 Ward-Leenard Electric Ca, ML Vernon, N.Y.
64959 Western Electric Co., Inc. New York, N.Y.
65092 Weston Insl. Inc. Wesfon-Newark Newatk, N.J.
66255 Wiltek Mlg. Cao. Chicago, 111,
66346 Minnesols Mining & Mig. Co. Revere Mincom Div,
5t Paul, Minn.
70276 Allen Mig, Co, Hartford, Conn.
70309 Allied Conlrol Hew York, N, Y.
70318 Allmetal Screw Product Ca., Inc.
Garden City, N. Y.
70417 Amplex, Div. of Chrysler Corp. Delroil, Mich,
T0485 Atlaalic India Rubber Works, Inc.  Chicage, 111,
70563 Amperile Co., Inc. Union City, N.J.
F0674 ADC Producls (nc. Minneapolis, Mina,
70903 Belden mig. Co. Chicage, 111,
00015-45
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Code
Ne.

70938
11002
71034
11041

nuna
712713
Ti286
s

71400

71438
T1447
11450
71488
man
11432
T1530

71616
Ti700
w7
T
11785

11984
12136
72619
12656

72699
12765
12825
11928
12%62
12964
12382
73061
13076
73128

73133

73445
13506
13558
13586
13682

13734
LERLE]
73193
73846
13899
13905
13957
14276
74455
14861
74868

74870
75042
78263
75378
75382
75818
75915
76005

Monufocturer Address
Bird Eleclronic Corp. Clevelznd, Ohis
Bitaback Radio Co. New York, N.Y.
Bliley Electric Co., lsc. Evie, Pa.

Boston Gear Works Div. of Mutray Co.

of Texas Quincy, Mass.
Bud Radio, Inc Willoughby, Okio
Casbridge Thermionics Corp. Cambridge, Mass.

Camioc Fasleser Comp. Paramos, N. ).
Cardwell Condeaser Comp.

Lindeahmrst L.1., N.Y.

Bossmana Mfg. Div. of McGraw-Edisor Co.
St Losis, Mo.
Chicage, Il
Pico-Rivera, Calif,
Elkbart, ind.
Los Asgeles, Calif,
Burbank, Calif.
Chicags, 1.

Chicage Cosdenser Comp.
Calif. Spring Co., Inc.
CTS Conp.
ITT Cassen Electric lac.
Cisema, Div. Asravex Corp.
C.P. Clare & Ca.
Cealralad Div. of Globe Orias lac.

Milwaskee, Wis.

Commercial Plastics Ca. Chicags, HIL
Cormish Wire Ca., The New York, M. Y
Cate Coil Co_, luc. Providence, R.L
Chicago Minizture Lamp Weorks Chicago, i1,

Cinth Mig. Ca., Howard B. Joaes Div.
Chicage, I,

Dow Corning Corp. Widiand, Mich.
Electro Motive Mlg. Co., Inc. Willimantic, Cona.
Dialight Corp. Brooklyn, N.Y.

Indiana Geseral Cerp., Electromics Div.
Keasby, N.J.
Generzl Instument Corg., Cap. Div.Newark, N. ).
Dvake Mfg. Co. Harweoad Heighls, 111,
Hogh H. Eby lnc. Philadelphia, Pa.
Gedeman Co. Chicaga, 111
Elastic Step Mul Corp. Unien, N.J.
Robert M. Haéley Co. Los Angeles, Calif.
Erie Technological Products, Inc.
Hansern Mfg. Co_, lmc.
H.M. Hamper Co.
Helipot Div. of Beckman Inst, , Inc.
Fullerton, Calif.
Heghes Products Division of Hughes
Aireralt Co. Newpart Beach, Calif,
Amperex Elect Co. Kicksville, L.I., N,Y.
Bradley Semicondector Corp.  New Haven, Conn.
Cadling Electric, Inc. Hartford, Coan.
Circle F mig. Co. Trenton, N.J.
Gearge K. Garrett Co., Div, MSL
Industries Inc. Philadelphia, Pa.
Federal Screw Products lnc, Chicago, 11l
Fischer Special Mfz. Co. Cincinnati, Ohio
General Industries Co., The Elyria, Ohia
Goshen Hamping & Tool Co. Goshen, Ind,
JFD Electronics Corp. Braoklyn, N.Y.
leanings Radio Mig. Corm. San Jose, Calil,
Groov-Pin Carp. Ridgefield, N.J.

Princeton, Ind,
Chicage, I,

Signalite |nc. Neptune, N.J.
J.H. Winns, and Sans Winchester, Mass.
Industrial Condenser Corp. Chicaga, |1,

R.F. Products Division of Amphencl-Barg
Electronics Corp. Danbury, Conn,

E.F. Johnsen Co. Waseca, Minn,
In tional Resi e Co. Philadelphis, Pa.
Keystone Carbon Co., Inc. St. Marys, Pa.
CTS Knights inc. Sandwich, 111,

ML Vernon, N.Y.
Chicago, 11,
Des Plaines, (11,
Erie, Pa.

Kulka Electric Corparatian
Lenz Electric Mig. Ca.
Litilefuse, Inc.

Lowd Mig. Co.

Erie, Pa.

Code
No.

76210
76433

16487
76483
76500

76545
16703
TEa54
17068

11975
na

17252
17342

17630
17638

17764
17365
TE1A%

man
78183
18250
78452
18471
Ta4se
73451
785531
18790
18347
15136
15142
15251
M

75963
80031

BoL20
BOL3E

80207

aoz2z3
40248
40294
a0t

80446
B0509
B05B3
BOG4D
80813
81030
81073
81095
aline

81349
81483
81541
81860

82042

From:

Appendix A

Manufocturer Address
C.W. Marwedel San Francisce, Calif.
General Instrgmeal Corp. , Micamold Division
Newark, N. ).
James Milien Mig. Co., Inc. Maldea, Mass.
LW, Miller Co. Los Angeles, Calif.
Cinch-Moaadnock, Div. of United Carr
Fasteaer Corp. $as Leandrs, Calif.
Mueller Efectric Co. Cleveland, Ohio
Kational Union Newark, N.J.
Dak Masulacluring Co. Crystal Lake, 1L
The Bendiz Corp., Electrodysamics Div.
N. Hollywood, Calil.
Pacific Metals Co. Sas Frascisce, Calif
Phanosiras Instrument and Electrosic Ca.
South Pasadena, Cafif.
Philadeiphia Steel and Wire Corp.
Philadeiphia, Pa.
American Machine L Fouedry Co. Palter
L Brualield Div. Princetos, jod.
TRY Electronic Componesis Div. Camdea, N.J.
Geseral lnstrameat Corp. , Rectifier Div.
Bracklyn, N.Y.
Resistance Products Co. Hasrisburg, Pa.
Rubbercrafl Corp. of Calil. Terfance, Calif.
Shakeproo! Division of lllineis Tool Works

Elgin, M.
Sigma 52, Braintres, Mass,
Signal Indicater Corp. New York, N.Y.
Stiuthers-Dune Inc. Pitmaa, N.J.

Thompson-Bremer & Ce.
Tilley Mig. Co.
Stackpole Carbon Co.
Standard Themsoen Corp.
Tinneman Products, Inc.
Translemer Engineers
Ucinite Co.
Waldes Kohinoot nc,
Veeder Roal, Inc.
Wenco Mig. Co.
Continental-Wirt Electronics Corp.

Philadelphia, Pa.
Zierick Mig. Cormp. New Rochelle, N.Y.
Mepco Division of Sessions Clock Co.

Morristown, N.J.
Schnitzer Alloy Products Ce, Elizabath, N.J.
Electronic Industries Association. Any brand

Tube meeting EIA Standards-Washington, DC.
Unimax Switch, Div. Maxon Electronics Corp.
Wallingford, Caonn.
New York, N.Y.

Chicago, NI

San Fraacisce, Calif.
5L Marys, Pa.
Waltham, Mass.
Cleveizad, Okio

San Gabriel. Calil.
Newlonville. Mass.
Long Island Cily, H.Y.
Hartford, Conn.
Chicago, Il

United Transformer Corp,
Oxferd Electric Corp, Chicago, 1L
Bourns Inc, Riverside, Calif,
Acro Div, ef Robertshaw Controls Co,
Columbus, Ohio
Defiance, Ohio
Monrovia, Calif,
New Yark, N, Y.
Boslon, Mass.
Daylon, Dhio
Orange, Conn.

All Slar Products Inc,
fvery Label Co,
Hammarlund Co., Inc.
Slevens, Amold, Co., Inc.
Dimeo Gray Co.
Internalional fnstruments Inc.
Grayhill Co. LaGrange, II1.
Triad Transtormer Corp. Venice, Calif,
Winchester Elec. Div, Litton Ind., Inc.
Oakville, Conn.

Militaty Speciticalion v e iy
International Reclifier Corp.  EI Segunda, Calil.
Aitpax Electronics, Inc, Cambridge, Maryland
Barry Cantrals, Div, Barry Wright Corp.

Watertown, Mass.

Carler Precisien Electric Co. Skokig, 100,

FSC. Handbook Supplements
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He-2  Dated NOV. 1962



CODE LIST OF MANUFACTURERS (Cont'd)

Appendix A
Code
No.  Manufocturer Address
82047 Sperts Faraday Inc., Copper Newill
Electric Div. Hoboken, N_J.
82142 Jefters Electissics Divisien of Speer
Cartes Co Do Bois, Pa.
2170 Fauchidd Comers & test. Corp. Space & Defense
Systen Div, Paramen, M. ).
22209 Magwite industiies, lnc. Gresnmick, Cosa.
22219 Sytvamia Electric Prod. lac
Eb Tste D E Pa.
82376 Astrion Comp Eant Newark, Namisos, N J,
82389 Switchenalt, Isc Chicage, I,
B2647 Metals & Contrals inc. Spencer Prodects
Attiesers, Wais.
2768 Pmillsps-Advance Contrsl Co. Joliat, M.
B2066  Research Prodects Conp, Matissn, Wis,
2877 Rotae Wiy Co., Mec. Weststoch, 0¥,
32093 Vecter Eleciosnic Co. Gleadale, Calil
23052 Coanr Fasteser Co. Condridge, Bans.
B3686 Wew Nampshire Ball Bearmmg, Inc.
m LB B
s e i Conp., G
lm LC
S3148 ITT Wire and Cadle Div. Los Asgeles, Calif.
BI106 Victery Eng. Corp.
03298 Beséiz Cotp., Red Bask Div,
B331S  Wubbeil Conp,
83324 Rosas isc,
13 Saeith, Hemas N, fec Brasklys, IT_
§3332 Tech Labs Palisade’s Park, N J,
03385 Cestral Screw Co Chicage, 11
13501 Gawitt Wure an¢ Codle Co.
Div. of Amerace Corp. Breoklield, Wass.
03594 Berroughs Corp. Electromic Tude Div.
Plaahield, N.J.
3748 Usisa Cardige Corp. Consemet Prad. Div.
New York, N.Y.
83777 Model Eng. sad Mig. . Inc. Hastinglon, Ind.
83821 Loyt Scregas Co. Festus, Mo,
83942 Aeronautical tast & Radie Co. Lodi, N ),
BIT1 Arca Electresics Inc. Great Nech, M. Y,
8439 A. ). Glesener Co.. Inc.  Sam Frascisco, Calit
TRW Capacitar Di Ogallale, Web.
Bloominglon, Ind.
pany Boonton, M. ),
05471 A, 8. Boyd Co. San Francisco, Calil.
85474 R.M. Bracamonte & Co. San Francisce, Calif,
B5660 Keiled Kords, Inc. Hamden, Conn.
05911 Sean.ess Rubber Co. Chicage, .
BE197 Clitton Pracision Products Co., Inc.
Clitton Heights, Pa.
86579 Precision Rubber Products Corp. Daylon, Ohie
06684 Radio Corp. of America, Electranic
Comp. & Devices Div. Warrison, . ).
$7034 Mareo Industries Anahaim, Calil,
#7216 Philco Corporation (Lansdale Division)
Lansdale, Pa.
87473 Westen Fibiows Glass Preducts Co.
San Francisce, Calil,
7664 Van Waters & Rogers Inc,  San Fraacisce, Calit,
87330 Tower Mig. Corp. Providence, R. 1.
BR140 Cutler-Hammer, Inc. Lincoln, I1,

0001545
Revised Apuil, 1860
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Code
Address Mo,  Menufocturer

Model 410C

Manutocturer Addresy
Gosle-Naticoa) Batteries, lac L Pasl, Bisn. 96047 Mugginn Laderateries Seanyvale, Calil.
General Mills, lnc. Baltale, 0. Y. 6095 Wi-Q Div. of Aereves Corp. Olean, N Y.
Graybar Electnic Ceo. Qaklaad, Calit. 96256 Thordarsen-Meinsan inc ML Carmel, i1
6. E. Distribating Cotp. Schesectaty, N. Y. 96196 Solar Masulactuiing Co. Los Angeles, Calil.
Usite¢ Transtoraer Co. Chicags, I #6336 Corites Screw Co. Chicage, M.
Usited Shoe Macramery Corp. Beverly, Mass %l A Ing. Burlinglon, Mass,
US Rubder Co., Cosswmer ing. & Plastics 96381 Excel Tesnstermer Co. Dakland, Calil.

Pred. Div. Passaic, N ). $7444  indurtninl Belmining Ring Co. Irwingiss, N.J.
Besring £ ag Ce. Saa Framciscs, Calit, 97538 Ast (1. ('S Eng! 4 N.J
ITT Cansea lbﬂ, isc. Sales Div, hll 97979 Rees Resister Comp. Yeshors, 0. Y
Ceaner Spring Mig. Ce. Sas Frastiscs, l:am $7581 Littea System iec. , Adler-Westiex
Willer Disl & Nameplate Ceo. El Maate, Calit, Commm. Div. New Rochelle, N Y.
Ragia Materials Co Chicage, L L R-Tisecis, e Jamaica, WY
Asgat jec, Attledors, Mass. S1S5 Rudber Teck, lnc. Gardena, Calit.
Daile Electionics, lnc. Celambes, Nobe, S0 Mewlet-Packerd Co., Mesaley Div.
Elca Corp. Willgw Grove, Pa. Pasadesa, Calil,
Gremas Wig. Co.. lnc. Wakeliald, Wans. SEITE Micmdel, inc Sa. Pasadesa, Calil
K F Development Co. Redweoed City, Calit. 4281 Seslects Conp. Wanammeech, MY,
Maice wig. Ce., ec. Chicage, 10, S8 Zere mig. Ce. Bstbask, Calif.
Heseyeell Inc. ., Wicrs Swilch Div. $13] Gesersl Wills isc. . Electronics Div,

Freegart, (11 Wisseapelis, Wisa
Rane-Bies. Sgneg Co. Oskland, Calil $4734 Paece Div. of Hewlett-Pachand Co.
Tra-Con secter Conp. Pradedy, Waas Pale Alte, Calit.
Eigest Optical Co. toc Rochester, N Y. SUI2L merty Wil Electresicy, u Glen Cove, K. Y.
Tessslite lnswlated Wire Co, , loc. s I EN Cerp.
Tamylewn, N.Y. Berbask, Calif.

INC Wageetics Corp.  Weshary Loag Island, 8. Y, 99109 Colendia Techuical Corp. New York, N Y.
Hedses Lasp Co Kearmey, N ). #9313 Varies Assscistes Pala Alts, Calit.
Sylvasia Electric Prod. lec. #9178 Atles Comp. Winchester, Mass.

Semiconguctar Div. Wobats, Mass. 9518 e, C ter Div, . Calil.
Robbins L Myers lnc. Palisades Purk, N ). 99707 Caatt Switch Division, Contrals Co.
Steweas Mig. Co., Iec. Mansfield, Ohis o Ametica El Segunde, Catil,
Waters Mig. Cs. Calwar City, Calit. 93000 Delevas Electiomics Carp. East Agrera, MY,
G. V. Contmels Liviagsten, N.J. 99840 Wilcs Comperation Indissageirs, lod.
Geaeral Catie Corp. Bayoses, K. ), 99 Resbraadt, ac. Bestes, Mass.
Raythess Co., Comp. Div., lod, 99541 Holtman Electronicy Corp.

CnpA Openatises Quincy, Mass. Semiconductor Div El Meate, Calil,

fic Electrn F #9957 Technclagy Instramast Corp. of Calif.
Levelaad, Calo. Newbury Park, Calil,

Wageer Elect. Corp., Tung-Sel Div. Newarh, N.J.

Curtiss-Wiight Corp. Electronics Div.
East Paterson, N_J.

Soutn Chester Comp. Chester, Pa.
Wire Cloth Products, |ac, Bellwond, 111
Astomatic Metsl Progucts Co. Brookiya, N. Y.
Worcester Pressed Aluminem Corp,

Worcester, Mass,
Magnecralt Electric Co. Chicago, 111,

George A, Philbrick Resesrchers, joc,

Bosten, Mass,
Allies Preducts Carp. , Dania, Fla.
e 4 tor Cotp. Bsdara:
Lescralt Mig. Co., inc, Lomg tllm

Y.
Sheridan, Wyo,

Natignal Coil Co.

Vittamon, Inc. Bridgeport, Ceu
Gordes Corp. Bloomlield, M.
Melthode Mfg. Co. Rolling Meadows, |11,
Amold Engineering Co. Marengo, Il
Dage Electiic Co., Inc. Franklin, Ind,
Siemon Mig. Co. Waynae, lil.
Wechesser Co. Chicage, L

THE FOLLOWING HP VENDORS KAVE NO NUMBER
ASSIGNED IN THE LATEST SUPPLEMENT TO THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS
HANDBOOK.
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Malco Tool and Die
Willow Lealner Preducis Corp.

Los An , Calit,
Newark, N.J,

ETA " England
Piecision Instiument Componants Co.

Van Neys, Calif.

Howletl-Pachard Co., Colorade Springs

Colorado Springs

Rubber Eng. & Development  HWayward,
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Model 410C

& MANUAL BACKDATING CHANGES

MODEL 410C
ELECTRONIC VOLTMETER

Manual Serial Prefixed: 807-
-hp- Part No. 00410-90005

Appendix C

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

Instrument Serial Prefix

given in the manual.

Make Manual Changes Instrument Serial Prefix

Make Manual Changes

550~ and below 1 344- 1 thru 6
550-05300 and below 1, 2 339 - 1 thru 7
532- 1thru3l 328- 1 thru 8
443- 1 thru 4 311- 1 thru 9
CHANGE 1: Under Table of Replaceable Parts:
Delete: A3C1 -hp- Part No. 0160-2641.
A3C2 -hp- Part No. 0160-3116,
Add: A3C1 -hp- Part No. 0170-0030.
A3C2 -hp- Part No. 0170-0077.
CHANGE 2: Under Table of Replaceable Parts:
Delete: A3C11; Capacitor: fixed, 100 uf, 25 vdew -hp- Part No. 0180-0094.
Add: A3C11; Capacitor: fixed, 100 puf, 50 vdew -hp- Part No. 0180-1819.
NOTE
Later Models 410C (Serial No. 550-05301 and above use a 50 vdew
capacitor (-hp- Part No. 0180-1819) to ensure that the voltage
rating of the capacitor is not exceeded. It is recommended that
earlier models be modified accordingly in case of failure of the
25 vdew capacitor.
CHANGE 3: Under Table of Replaceable Parts:

Delete: C2; Capacitor: fixed, 0.1 pf

~hp- Part No. 0170-0022.

Add: C2; Capacitor: fixed, 0.1 pf -hp- Part No. 0160-0001.
Add: R6; Resistor: fixed, 284 K 2 -hp- Part No. 0727-0231.
Add: RT: Resistor: fixed, 15K 2 -hp- Part No. 0727-0168.
Add: RB: Resistor: variable, 10 K 2 -hp- Part No. 2100-1567.
Add: R9; Resistor: fixed, 25.5K 2 -hp- Part No. 0727-0180.

Figures 3-1, 3-2, 3-3, 3-T:
Delete:

TERD ADJ

Figures 4-3, 4-4, 4-5, 4-6:

Figure 5-11, Amplifier Schematic:

Delete: Delete:
R9
25,5K .. RE
RE 284K
— o3 @ iR 863] RS o
Pt ===0 1ZERO ADY, D) § 10K
(1.9
—AA—— + 6V RT R9
15K 25,55
+6vV -9V
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CHANGE 3 (Cont'd):

CHANGE 4:

CHANGE 5:

CHANGE 6:

CHANGE T:

Model 410C

Manual Backdating Changes Model 410C Page 2

Page 5-1, Paragraph 5-11 a:
Short Model 410C DCV probe to COM lead; pointer should read zero. 1If not,
refer to Paragraph 5-33 for adjustment procedure.

Page 5-8, Paragraph 5-34 c:
Adjust A3R21 for zero meter deflection.

Page 5-8, Paragraph 5-34 c:
Switch to -DCV. If any deflection is observed, adjust A3R21 to return meler
pointer halfway back to zero. Check zero setting on all ranges for both :DCV
and -DCV. Zero offset shall not exceed 1 0 in any case.

NOTE

Later Models 410C (Serial Prefix 550 and above) use the ZERO ADJUST on ihe rear
panel for increased accuracy for DC ZERO ADJUSTMENT. It is recommended that
earlier models be modified accordingly. Refer to ' Service Note 410C-6 for modi-
fication instructions.

Under Table of Replaceable Parts:
Delete: A3R20; Resistor, fixed, 1 K ohm;  Part No. 0687-1021.
Add: A3R20; Resistor, fixed, 10 K ohms; / Part No. 0686-1035.

Figure 5-10, Amplifier Schematic:
Change A3R20 from 1 K ohm to 10 K ohms.

NOTE

Later Models 410C (Serial Prefix 433 and
above) use a 1 K ohm resistor for AJR20 to
increase the meter zero adjustment (A3R21).
It is recommended that earlier models be
modified accordingly, in case of zero adjust-
ment problem. Refer to & Service Note
410C-1 for modification instructions.

Under Table of Replaceable Parts:
Delete: Q1; Transistor, PNP Germanium; % Parlt No. 1850-0004,
Add: Q1; Transistor, PNP Germanium; ~ Part No. 1850-0094.

NOTE

Later Models 410C (Serial Prefix 433 and
above) use the 4 Part No. 1850-0098 for in-
creased reliability. It is recommended

that earlier models be modified accordingly,

in case of failure of the earlier type transistor.
Refer to % Service Note 410C-3 for modifica-
tion instructions.

Under Table of Replaceable Parts:
Delete: CRT; Diode, Breakdown Junction, 9 v, 1.5 w: 4 Part No. 1902-0327.
Add: ATCRT: Diode, Breakdown Junction, 9 v, 0.4 w; & Part No. 1902-0047.

Figure 5-8, Power Supply Schematic:
Change CRT to ATCRT. This designates that this diode is part of the Power
Supply Assembly, AT.

NOTE

Later Models 410C (Serial Prefix 433 and
abave) use the 1. 5 watt breakdown diode (°
Part No. 1902-0327) for increased relia-
bility. It is recommended that earlier models
be modified accordingly, in case of liilure of
the 0. 4 watt diode.

Under Table of Replaceable Parts:
Delete: S3; Switch, pushbutton w/pilot light: © Part Na. 3101-0100,
Delete: DS1: Light, indicator, A1C neon; '+ Part No. 1450-0106,
Delete: R5; Resistor, fixed, 68 K ohms; Paurt No, 0647-6851,
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CHANGE T (Cont'd): Add: S83; Switch, pushbutton; & Part No. 3130-0054.
Add: DS1; Light, indicator, NE-2H neon; & Part No. 1450-0048.
Add: Bushing, panel; & Part No. 5020-0883.
Add: Actuator, AC switch; & Part No. 5040-0918.
Add: Bracket; AC switch; & Part No. 410C-12C.
Add: RS5; Resistor, fixed, 33 K ohms; & Part No. 0687-3331.

NOTE

Later Models 410C (Serial Prefix 344 and
above) use the & Part No. 3101-0100, push-
button switch w/pilot light for increased re-
liability. It is recommended that this im-
proved switch-pilot light assembly be used
for replacement, in case of failure of the
older type switch. Refer to & Service Note
P-3101-0100 for modification instructions.

CHANGE 8: Under Table of Replaceable Parts:
Delete: A3R3; Resistor, fixed, 100 ohms; & Part No. 410C-26D.
Add: A3JR4; Resistor, fixed, 94 ohms; & Part No. 0727-0470.
Add: A3R6; Resistor, fixed, 6 ohms; & Part No. 410C-26C.

Figure 5-10, Amplifier Schematic:

Change:
PIN 7 = - A4V2 _!
el A 1
[ 2en :
] T0 P/O AMPL. ASSY. |
I a3c ™ 1 A3 !
" $9an i
R = 4]

1
PIN 4
CHANGE 9: Under Table of Replaceable Parts:

Delete: AI1RT; Resistor, fixed, 15 K ohms; & Part No. 0687-1531.
Add: AIRT; Resistor, fixed, 22 K ohms; & Part No. 0758-0020.
Delete: A2R2; Resistor, fixed, 10.5 ohms; & Part No. 0727-0955.
Add: A2R2; Resistor, fixed, 6 megohms; & Part No. 0727-0460.
Delete: A2R10; Resistor, fixed, 6 megohms; & Part No. 0730-0176.
Add: A2R10; Resistor, fixed, 10.8 ohms; & Part No. 0728-0005.

Figure 5-13, RANGE and FUNCTION Switching (Pictorial):
Change A1RT from 15 K ohms to 22 K ohms.
Change A2R2 from 10. 5 ohms to 6 megohms.
Change A2R10 from 6 megohms to 10. 8 ohms,



.




	0a-Cover-Sheet-Tony-Gerbic
	410C Voltmeter 311 328 339 433 532 550 807 001
	410C Voltmeter 311 328 339 433 532 550 807 002
	410C Voltmeter 311 328 339 433 532 550 807 003
	410C Voltmeter 311 328 339 433 532 550 807 004
	410C Voltmeter 311 328 339 433 532 550 807 005
	410C Voltmeter 311 328 339 433 532 550 807 006
	410C Voltmeter 311 328 339 433 532 550 807 007
	410C Voltmeter 311 328 339 433 532 550 807 008
	410C Voltmeter 311 328 339 433 532 550 807 009
	410C Voltmeter 311 328 339 433 532 550 807 010
	410C Voltmeter 311 328 339 433 532 550 807 011
	410C Voltmeter 311 328 339 433 532 550 807 012
	410C Voltmeter 311 328 339 433 532 550 807 013
	410C Voltmeter 311 328 339 433 532 550 807 014
	410C Voltmeter 311 328 339 433 532 550 807 015
	410C Voltmeter 311 328 339 433 532 550 807 016
	410C Voltmeter 311 328 339 433 532 550 807 017
	410C Voltmeter 311 328 339 433 532 550 807 018
	410C Voltmeter 311 328 339 433 532 550 807 019
	410C Voltmeter 311 328 339 433 532 550 807 020
	410C Voltmeter 311 328 339 433 532 550 807 021
	410C Voltmeter 311 328 339 433 532 550 807 022
	410C Voltmeter 311 328 339 433 532 550 807 023
	410C Voltmeter 311 328 339 433 532 550 807 024
	410C Voltmeter 311 328 339 433 532 550 807 025
	410C Voltmeter 311 328 339 433 532 550 807 026
	410C Voltmeter 311 328 339 433 532 550 807 027
	410C Voltmeter 311 328 339 433 532 550 807 028
	410C Voltmeter 311 328 339 433 532 550 807 029
	410C Voltmeter 311 328 339 433 532 550 807 030
	410C Voltmeter 311 328 339 433 532 550 807 031
	410C Voltmeter 311 328 339 433 532 550 807 032
	410C Voltmeter 311 328 339 433 532 550 807 033
	410C Voltmeter 311 328 339 433 532 550 807 034
	410C Voltmeter 311 328 339 433 532 550 807 041
	410C Voltmeter 311 328 339 433 532 550 807 042
	410C Voltmeter 311 328 339 433 532 550 807 043
	410C Voltmeter 311 328 339 433 532 550 807 044
	410C Voltmeter 311 328 339 433 532 550 807 045
	410C Voltmeter 311 328 339 433 532 550 807 046
	410C Voltmeter 311 328 339 433 532 550 807 047
	410C Voltmeter 311 328 339 433 532 550 807 048
	410C Voltmeter 311 328 339 433 532 550 807 049
	410C Voltmeter 311 328 339 433 532 550 807 050
	410C Voltmeter 311 328 339 433 532 550 807 051
	410C Voltmeter 311 328 339 433 532 550 807 052
	410C Voltmeter 311 328 339 433 532 550 807 053
	410C Voltmeter 311 328 339 433 532 550 807 054
	410C Voltmeter 311 328 339 433 532 550 807 055
	410C Voltmeter 311 328 339 433 532 550 807 056
	410C Voltmeter 311 328 339 433 532 550 807 057
	410C Voltmeter 311 328 339 433 532 550 807 058
	410C Voltmeter 311 328 339 433 532 550 807 059
	410C Voltmeter 311 328 339 433 532 550 807 060
	410C Voltmeter 311 328 339 433 532 550 807 061
	410C Voltmeter 311 328 339 433 532 550 807 062
	410C Voltmeter 311 328 339 433 532 550 807 063
	410C Voltmeter 311 328 339 433 532 550 807 064
	410C Voltmeter 311 328 339 433 532 550 807 065
	410C Voltmeter 311 328 339 433 532 550 807 066
	410C Voltmeter 311 328 339 433 532 550 807 067
	410C Voltmeter 311 328 339 433 532 550 807 068
	410C Voltmeter 311 328 339 433 532 550 807 069
	410C Voltmeter 311 328 339 433 532 550 807 070
	410C Voltmeter 311 328 339 433 532 550 807 071
	410C Voltmeter 311 328 339 433 532 550 807 072
	410C Voltmeter 311 328 339 433 532 550 807 073
	410C Voltmeter 311 328 339 433 532 550 807 074
	410C Voltmeter 311 328 339 433 532 550 807 075



