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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the
JSactory. Hewiett-Packard further certifies that its calibration measurements are traceabie to the United States Na-
tional Bureau of Standards, to the extent allowed by the Bureau's calibration facility, and to the calibration facilities
of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
fromdmohhipm[auptchummoeutofmmmpomuﬁmdm&cﬁwlofmhmw the warranty
shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, eilher
repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute its
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer,
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available
Jor Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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SAFETY SUMMARY

The following general safety precautions must be ebsarved during all phases of operation, servics, and repair of this
instrumeat. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
Hability for the customer’s failurs to comply with thess requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an
electrical ground (safety ground) at the power outiet. The power jack and mating plug of the
power cable meet Iriternational Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or per-
form any unauthorized modification to the instrument. Return the instrument to a Hewlett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

Dangerous voitages, capabie of causing death, are present in this instrument. Uss ex-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

AAALS D 2 s

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before

operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal struc-
tures.

Alternating current (power line).
Direct current (power line).

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 410C Electronic Volt-
meter can be used to measure dc voltage and dc current; ac
voltage and resistance. Positive and negative dc voltages
from 15 mV to 1500 V full scale and positive and negative
dc currents from 1.5 xA to 150 mA can be measured full
scale. Resistance from 108 to 10 MS} mid-scale can be
measured with an accuracy of £ 5%; resistance from 0.2 2
to 500 MQ can be measured with reduced accuracy. The
Model 410C Electronic Voltmeter specifications are given
in Table 1-1.

1-3. With the Model 11036A detachable AC Probe, the
Voltmeter can be used to measure ac voltage from 20 Hz to
700 MHz. From 20 Hz to 100 MHz, ac voltage from 0.5 to
300V can be measured; from 100 MHz to 700 MHz, refer
to Figure 3-5 for maximum ac voltage that can be applied
to the AC Probe. For additional information on the AC
Probe, refer to Paragraph 1-9.

14, INSTRUMENT AND MANUAL IDENTIFICATION.

1-5. Hewlett-Packard uses a two-section serial number
consisting of a four-digit prefix and a five-digit suffix. The
prefix and suffix are separated by a letter designating the
country in which the instrument was manufactured. (A =
US.A.; G = West Germany; J = Japan; U = United
Kingdom.)

1-6. This manual applies to instruments with the serial
prefix indicated on the title page. If changes have been
made in the instrument since the printing of this manual, a
“Manual Changes” supplement supplied with the manual
will define these changes. Be sure to record these changes in
your manual. Backdating information located in Appendix
C adapts the manual to instruments manufactured prior to
this printing. The manual part number is indicated on the

title page.
1-7. ACCESSORIES AVAILABLE.

1-8. Accessories are available that extend the ac and dc
measuring capabilities of the Voltmeter. A description of
these accessories and their specifications is given below.

1-9. Model 11036A AC Probe. This accessory, when used
with the Model 410C, permits ac voltage measurements
from 0.5V rms to 300V rms, full scale over a frequency
range of 20 Hz to 700 MHz. Reference calibration accuracy
at 400 Hz (sinusoidal) is £ 3% of full scale. Frequency
response is + 10% from 20 Hz to 700 MHz, with indica-
tions obtainable to 3000 MHz. Frequency response at

100 MHz is within 2 2%. The Model 11036A responds to
the positive-peak-above-average value of the signal applied.
The Model 410C is calibrated to read in RMS volts, for sine
wave inputs.

1-10. Model 11039A Capacitive Voltage Divider. 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 25Hz to 20 MHz. A fixed gap is
provided so that breakdown will occur if the applied
voltage exceeds 28 kV at low frequencies. Voitage division
is 1000:1, £ 3%, and input capacity is 15 pF. A Model
11018A Adapter is also required to connect the Model
11036A AC Probe to the shielded banana plug fitting of the
divider.

I-11. Model 11040A Capacity Divider. This accessory
(formerly the Modsl 453A) extends the ac voltage range of
the Voltmeter to 2000 V rms. The divider is for use at
frequencies above 10 kHz. Voltage division is 100:1, £ 1%,
and input capacity is approximately 2 pF.

1-12 Model 11042A Probe T Connector. This accessory
(formerly the Model 455A) is used for connecting the
Model 11036A Probe across a 50 £ transmission line using
type N connectors. The T joint is such that connection of
the probe into a transmission line will not cause a standing
wave ratio greater than 1.1 at SOOMHz and 1.2 at
1000 MHz. With this device, measurement of power trav-
eling through a transmission line may be made with
reasonable accuracy to 1000 MHz. The usual precautions
must be taken to puvidcwumuimpodmam;dﬁngmd
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 applications power going
into a real load, such as an antenna,can be conveniently
measured up to 1000 MHz with good accuracy.

1-13. Model 11043A Type N Connector. This accessory
(formerly the Model 458A) allows the AC Probe to be
connected to a 50 £ coaxial line. The connector uses a male
type N connector and a receptacle for receiving the probe.
Terminating resistor is not included.

1-14. 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 resis-
tance is 9900 MQ2. When used with the Model 410C input
resistance is 10,000 MS2. This probe offers maximum safety
and convenience for measuring high voltages such as in
television equipment, etc. The maximum current drain is
15 uA.
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Table 1-1. Specifications.

DC VOLTMETER

Voitage Ranges: £ 15mV to = 1500V full scale in 15, 50
sequence (11 ranges),

Accurscy: 2% of full scale on any rangs.

Input Resistance: 100 M ¢ 1% of 500 mV ranges and sbove.
10 M0 = 3% on 18 mV, 50 mV, and 150 mV ranges.

DC AMMETER

Current Ranges: £ 15 uA to £ 180mA full scale in 15, 6
smquence (11 ranges).

Accuracy: £ 3% of full scaie on any range.

Input Resistance: Decressing from 9 kil on 1.5 uA scale w©
spproximately 0.3 01 on the 180 mA scale.

Special Current Ranges: £ 15, ¢85, ¢ 15 nancemps mey be
massured on the 15, 50, and 150 millivoit ranges using the
voltmeter probe, with = 5% scocuracy and 10 ml input
resistance.

OHMMETER

Rmistancs Range: Resistance from 10 £3. ©0 10 MQ center scale
(7 rangm).

Accurscy: Zero t0 midscale: & 5% of reading or 2 2% of
midscale, whichever is greater.
£ 7% from midscale to scale velue of 2.
£ 8% from scale wiueof 2 t0 3.
£ 9% from scale wiveof 3w 5.
2 10% from scale waiue of § to 10,

AMPLIFIER

Voltage Gain: 100 maximum,

AC Rejection: JdB at 1/2 Hz; approximately 66 dB at 50 Hz
and higher frequencies for signais less than 1800 V pesk or
30 timas full scale, whichever is smaller,

Iscistion: Impedance betwesn common and chassis is > 10 M1
in paraliel with 0.1 uF. Common may be floated up to 400 V
&qu—hhuommnﬁm

Output: Proportional to meter indication; 1.5 V dc at full scale,
maximum current, 1 mA,

Output Impedanca: Less than 3 0 at de.
Noise: Less than 0.5% of full scale on any range (p-p).

DC Drift: Less then 0.5% of full scale/yesr st constant
temperaturs, Lass than 0.02% of full scale/° C.

Overicad Recovery: Recover from 100:1 overioad in < 3 sec,

AC VOLTMETER

Ranges: 05 V full scale to 300V in 05, 1.5, § sequence (7
ranges).

Accurscy: = 3% of full scale at 400 Hz for sinuscidal voitages
from 05 to 00V rms. The AC Probe responds to the
positive pesk-above-average vaiue of the applied signal.

Response: ¢ 2% from 100 Mz ™ 50 MHz (400 Mz

ref.), 0% 0 -4% from 50 MHz to 100 MHz = 10% from
20 Hz © 100 Hz and = 1.5dB from 100 MHz t© 700 MHz.

Frequency Range: 20 Hz to 700 MMz,

Input Impedance: Input capecity 1.5 pF, input resistance
> 10 M0 ot low frequencies. At high frequencies impedance
drogs off due o dielectric loss.

Safety: The probe body s grounded to chassis in the AC
Function for ssfety. All ac messurements are referencad to
chaasis ground,

Meter: individually calibrated taut band maeter. Responds 1o pos-
itive peak-sbove-average. Calibrated in rms voits for sine wave
input.

GENERAL

Maximum Input: (see Overicad Recovery)
DC: 100V on 15, 50 and 180 mV ranges; 500 V on 0.5 to
18 V ranges; 1600 V on higher ranges.
AC: 100 timas full scale or 450 V peak, whichever is less.

Power: 115 or 220V £ 10%. 48 1o 440 Hz, 13 wans (20 warts
with 11036A AC Probe).

Dimensions: 8 1/2 in. high (165 cm); 5 1/8 in. wide (13.01 em);

11 in. deep (27.9 cm) behind panel. Fita 5060-0797 Rack
Adapter and 1080 series combining cases,

Net: 8 Ibs. (4.0 kg)
Shipping: approximately 16 ibs. (8.35 kg)

Accessories Furnished: Detachable power cord, NEMA piug: -hp-
Model 11038A AC Proba.

Option 02: hp- Model 410C less AC Probe.
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SECTION 1
INSTALLATION
2-1. INSPECTION. 2-7. Models 1051A and 1052A Combining Cases. The

2-2. This instrument was carefully inspected both mechan-
ically 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 accessories, and test the electrical performance of
the instrument using the procedure outlined in Paragraph
5-5, Performance Tests. If there is damage or deficiency, see
the warranty on the inside front cover of this manual.

2-3. INSTALLATION.

24. The -hp- Model 410C is transistorized except for one
vacuum tube and requires no special cooling. However, the
instrument should not be operated where 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 -hp- Combining Cases and Adapter Frame are designed

specifically for this purpose.

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 4 10C are shown in Figure 2-2.

2.8. Rack Adapter Frame (-hp- 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. Instructions are given below,

2. Place the adapter frame on edge of bench as shown in
step |, Figure 24,

b. Stack the submodular units in the frame as shown in
step 2, Figure 24. Place the spacer clamps between
instruments as shown in step 3, Figure 24,

¢. Place spacer clamps on the two end instruments (see
step 4, Figure 24) 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.

DIVIDER LATCH

2048-5-164
DIVIDER ASSEMBLY

\suauoout.: RETAINER

Figure 2-1. The Combining Case.

2-1
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Figure 2-2. Steps to Placs Instrument in Combining Case.

e. The complete assembly is ready for rack mounting.
29. THREE-CONDUCTOR POWER CABLE.

2-10. To protect operating personnel, the National
Electrical Manufacturer’s Association (NEMA) recommends
that the instrument panel and cabinet be grounded. All
Hewlett-Packard instruments are equipped with a three-
conductor power cable which grounds the instrument when

plugged into an appropriate receptacle.
: FILLER PANEL 3
1 P -

L7

o [=
o o
] e
0 O
we—
0 [=
o o
T e

Figure 2.3. Adapter Frame Instrument Combination.
2-2

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

212 PRIMARY POWER REQUIREMENTS.

2-13. The Model 410C can be operated from either 115 or
230V, 48 to 440Hz. The instrument can be easily
converted from 115 to 230 V operation. The SELECTOR

voltage from which the instrument is set to operate appears
on the slider of the switch. A 0.25 ampere, slo-blo fuse is
used for both 115 and 230 V operation. If the Model 410C
is operated at any frequency other than 60 Hz, perform
chopper frequency adjust (Paragraph 5-31).

T YT

tCAUTION 3

DAL A AL LA AN

Do not change the setting of the line voltage
switch when the voltmeter is operating.

2-14. Repackaging for Shipment.

2-15. The following paragraphs contain a general guide for

ing of the instrument for shipment. Refer to
Paragraph 2-16 if the original container is to be used; 2-17
if it is not. If you have any questions, contact your local
shp- Sales and Service Office. (See Appendix B for office
locations.)
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SPACER CLAMP
RETAINING SCREWS

Figure 2-4. Two Half Modules in Rack Adapter.

NOTE

If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag to the
imstrument identifying the owner and indicate

Section 11

the service or repair to be performed; include
the model munber and full serial number of the
instrument. In any correspondence, identify the
instrument by model number, serial number
and serial number prefix.

2-16. If the original container is to be used, proceed as
follows:

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

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

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

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

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

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

d. Mark shipping container with “DELICATE INSTRU-
MENT,” “FRAGILE," etc.

23
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¢+ DC Current, AC Voitage, and resistance messurements.

AC ZEROQ: This control provides adjustment for zero-setting
the meter before making ac voitage measurements.

MECHANICAL ZERQO ADJUST: This adjustment mechan-
ically zero-sets the meter prior to turning on Voltmeter,

@nANG!: This control selects the full scale meter range.

AC POWER SWITCH: This pushbuttondame combination,
when depressed, turns the instrument power on or off. The
pushbu tton glows when the Voltmeter power is on.

(§) DcAOHMS: This tesd is used in conjunction with the COM
Lead t© messure dc current or ohms. The FUNCTION
SELECTOR determines which messurement is madae.

®mM:MImilwwminmmfcdcmt,ﬁe
voltage, and resistance messursments. The COM Lead is
normally floating; however, a sharting bar can be connected
from the flosting ground terminal to the chassis ground
terminal on the DC AMPLIFIER OUTPUT connector. If a
shorting bar i not used, the COM Lead is floating except
when the FUNCTION SELECTOR is set 1o ACV.

@ocv:muhuuinmwmmmmnm
massure ¢ de voltage.

@AC PROBE (300 V MAX): Receptacie for telephone-type
plug of Model 11038A AC Probe. With probe connected, the
Voitmeter may be used to meke ac voitage measurements.

@ CDADJUST: This control is used to sst meter pointer
to  befors resistance measurements are made. Only periodic
adjustment of this screwdriver adjusment is necessary,

@ LINE VOLTAGE: This two-position slide switch sen the
instrument to sccept sither 115 or 230 V ac primary power,

(12) FUSEHOLDER: The fumhoider contains » 0.25 smpere
slow-biow fuse for both 118 V ac and 220 V & modes of
operstion.

@Acrowen CONNECTOR: Accepts power cable supolied
with the instTrument.

@DC AMPLIFIER OUTPUT: Provides dc wvoltage output
proportionsl to meter indication for driving external re-
corder. 1.5 V dc output 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.

30
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SECTION 1Nl
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. The Model 410C is used to measure ac and dc voltage,
dc curmrent, and resistance. All measurement inputs are
located on the front panel; a dc output connector is located
on the rear panel. Front panel controls and indicators are
color coded. DC voltage, dc current and resistance knobs
and indicators are in black; ac voltage controls and
indicators are in red.

33. ADJUSTMENT OF MECHANICAL ZERO.

34. 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 indicator is keyed to a
drawing which accompanies the figure.

37. OPERATING PROCEDURES.

38. There are five operating procedures: DC Voltage
Measurements, Figure 3-2; DC Current Measurements,
Figure 3-3; AC Voltage Measurements, Figure 3-4; Resis-
tance Measurements, Figure 3-7; and Measuring DC Current
in Nano-amperes, Figure 3-8.

NOTE

Aging of the neon lamps in the chopper
assembly can cause a change in chopper fre-
quency which produces a slight oscillatory
movement of meter pointer. If this oscillatory
movement is observed, rotate Osc Freq Adj
A3RS5 (see Paragraph 5-31) in the ccw direction
until oscillation of pointer stops.

‘w

TOLTS =4S
1

@ Depress tha AC power switch (neon - switch combination).

@ Set FUNCTION SELECTOR to polarity desired (+DCV or
Ocv).

@ Sat RANGE to desired voltage position.
@mmm»mMmddmmmm

@Tmocvmmmmn.

r-“ s =

@ Read voitage on the VOLTS-AMPS scale.

NOTE

Aging of the neon lsmps in the chopper msembly cen
cause a change in chopper frequency which produces 2
low amplitude oscillatory movement of the meter
pointer. If the mater pointer oscillates, rotate A3R5
cow until osciliation stops,

Figure 3-2. DC Voitage Measurements.
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39. 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 instrument
is floating, the COM Lead should not be connected to
voltages greater than 400 V dc.

3-11. DC Current Measurements (Figure 3-3),

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

3-13. AC Voltage Measurements (Figure 34).

---------

P CAUTION -

P e e a g
One side of almost all power distribution
systems is grounded. Extreme caution must be
used if direct measurement of power line
voltages is attemptied, If the ground clip lead is
accidentally connected to the ungrounded side
of the line, severe damage to the 410C is
possible because of the short circuit created
Power line voltages can best be measured by
using the probe tip only. Contacting the
grounded power conductor will give a reading
of 0V while contacting the ungrounded lead
will give full voltage reading.

Model 4]10C

3-14. Although the Model 410C indicates a full scale ac
range of 500V, the optional Model 11036A AC Probe
should not be connected to ac voltages in excess of 300 V
mms. 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.

YTy,

CAUTIONS
When measuring ac referenced to dc, the peak
ac voltage plus dc voltage connected to the
probe must not exceed 420 V.

315 Precautions When Measuring AC Voltage.

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

317. General Consideration of Complex Waveforms, Wave-
forms containing hamonics or spurious volt-
ages will introduce error in the meter indication since the
meter has been calibrated 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 measured
waveform is indicated in Table 3-1.

-OC vOLTMETER
———
sEwL ATt saeesae .

@muacmm (neon-ewitch combination).

@sn FUNCTION SELECTOR to the polarity desired (+DCA
or -DCA),

@ Set RANGE to desired current position,

f.-"- T

@ Connect COM Laed to the ground of circuit under test.
@ Connect the DCA ochma probe to the circuit t be tested.
@ Read the current on the VOLTS-AMPS scale.

Figure 3-3. DC Current Measurements.
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rTvvvryrryy

.......

Connect AC ground dip and COM Lesd t earth
ground only when in AC FUNCTION.

® Connect the -hp- Model 11036A AC Probe to the Model @ Connect AC Probe ciip (alligator] to ground of circuit to be

410C at the AC PROBE receptacie. testad, and touch probe tip to test point. At lower
z frequencies COM Lesd can be substituted for the AC Probe
| Set FUNCTION SELECTOR w ACV. NOTE: COM and dip,
chassis srs internally connectsd when the FUNCTION TV
SELECTOR is st 0 ACV. ECAUTION |
@ Set RANGEw 0S5 V.
Befors messuring wvoltages st frequencies sbowe
® Depress the AC power button (reon-switch combination) and 100 MHz, refer to Figure 35 to determine the
silow § minute warmup. maximum amount of voitage that can be applied at
that frequency.
(3) sront AC Probe Tio with Ground .
(V) Adiuat AC ZERO for » 2o indication on the mever. (3) Resd ac voitage on the VOLTS-AMPS waie. NOTE: When
- RANGE is on the 05 V and 1.5 V positions, us red meter
Sat RANGE to the desired voitage range. scale,

Figure 34, AC Voltage Measurements.

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

Trus AMS Vaiue | Voitmersr indicstion
100 100 3-18. Voitage Measurements at Frequencies Below
1005 0w 110 50 Hertz. Voltage measurements at frequencies as low as
:‘; ::::;“: 20 Hz may be made without loss of accuracy by removing
1005 90w 110 the plastic nose on the Model 11036A and using in its place
102 87 t0 120 a 0.25 uF blocking capacitor in series with the exposed
112 108 to 180 contact of the probe.
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ECAUTION

AAAAAAAAAAA

The gray insulating material around the AC
Probe is polystyrene, a low-meiting point mate-
rial, It is not possible to solder to the contact
which is exposed with the probe nose removed
without destroying the polystyrene.

3-19. Voltage Measurement at High Frequencies. At fre-
quencies above 100 MHz the distance between the point of
voltage measurement and anode of the probe diode must be
made as short as possible. If feasible, substitute a small disc
type capacitor of approximately 50 pF 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 contact (with tip removed)
can then contact the other terminal of the capacitor for the

measurement.

3-20. At frequencies above 100 MHz considerable voltage
may be built up across ground leadsand along various parts
of a grounding plane. Consequently, to avoid erroneous
readings when measuring 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
frequencies it may be necessary to shorten the grounding

lead on the probe.

Model 410C

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

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

3.23. To connect the probe into an existing coaxial
transmission line, cut the line away so the center conductor
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 approximately 50 pF
to the center conductor of the coaxial line so that the other
terminal of the capacitor will contact the anode connection
of the probe. A close-fitting metal shield or bushing should
be arranged to ground the outer cylinder of the probe to

!- 1
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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 frequencies. The Model
11042A Probe T Connector is designed to do this job with
SWR of less than 1.1 at 500 MHz (see Paragraph 1-12).

monics may cause serious errors in the meter reading.
Owing to the resonant rise

3.25. Effect of DC Present with
suring an ac signal at a point where there is a de
potential, such as at the plate of a vacuum tube, the high dc
potential may cause small
blocking capacitor in the tip of the Model 11036A
Probe. When the ac signal under measurement is small,

as mylar or polystyrene which has high resistance to leakage
is required. (Use 5 pF or higher, and insert the capacitor
between the point of measurement and the probe tip.)

Model 410C

3-26. Pulss Messurements.

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 permits the probe to be
used to measure the positive voltage amplitude of a puise,
provided the reading obtained is multiplied by a factor
determined from the following expression:

1]
1411 +—+
L7}

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

t2 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 microseconds.

P(::).hthcwhnpoﬂﬂnnfnqmyhpuhlp«mnd

Before making resistance Mmessursments, remove power from circuit
t© be tested. Be sure to discharge capacitors to eliminste any
residual voitage.

@ Depress AC power switch (nson-switch combination).
@ Set the FUNCTION SELECTOR to OHMS,

@ Set RANGE 10 desired position,

=

B

®Mlm0ﬂlﬂl ADJ. control on resr penel to oObtain
an reading on the meter if necessary,

Connect COM snd DCA OHMS lesds scrom circuit to

component 1o be tested,

@mummwmnwnun
OHMS scale by the RANGE factor. EXAMPLE: If reading is
1.5 and factor is 10 K, then resistance equals 15 ki,

Figure 3-7. Resistance Measurements.
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Suppose for example:

t;] = 10 microseconds

t2 = 990 microseconds

K = 045

PRF = 1000 pps
To find K, assuming Ry = 2 k2 and t| = 10 microseconds:
Ro/t] = 2/10 = 0.2. Locate 0.2 on the X axis of the graph
shown as Figure 3-6, and read K where X and Y axes
intersect the unmarked curve. If the ratio of Ro/t] were
greater than 1, you would muitiply the X and Y axes by 10,
and use the curve marked “Rq/t] and K each X10.”

Solving the expression for the multiplying factor,
10 045

l.4(l+ﬁ+m-

14 (1 + 001 + 0.00045) =
14 (1.01045) =

141463

3-28. Negative Pulses.

3-29. In the case of a 10 microsecond negative pulse (t2)
and a pulse repetition frequency (PRF) of 1000 pps, t]

Section Il

would be 990 microseconds. Thus Ry/t] would be approxi-
mately 0, and from the graph it is seen that K is
approximately 0. The expression would then reduce to

14 (1 +99°)
’ 10

3-30. It can be seen that in the case of negative pulses of
short duration much smaller readings will be obtained 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.

331. Measuring Resistance (Figure 3-7).

3-32. Before making resistance measurements, power must
be removed from the circuit to be tested. Also, make sure
capacitors are 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 in transistors and diodes. The three
most sensitive dc voltage measurement ranges are used to
measure dc nano-ampere currents.

SOC WO wETTR
Lot Ssgsane

(1) st he FUNCTION SELECTOR 1o +DCV or OCV de-
pending on direction of current flow).

@ Set RANGE o desired range (0.015V, 0.08 V, or Q.15 V
range).
NOTE
0.018 V range = 1.5 nanc-amperes range
0.08 V rangs = 5.0 nanc-amperss range
0.15 V rangs = 15 nano-amperes range

v N i

@ Connect the DCV lead to the circuit under test,
@ Connect the COM Iead to the circuit under test.
@mm—mummmvmﬂ-aurs

cale (top two on meter) which corresponds to the range
ssiectad.

Figure 3-8. DC Nano-Ampere Current Measurements.
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Section IV

SECTION IV
THEORY OF OPERATION

41. OVERALL DESCRIPTION.

4-2. The Model 410C includes an input network, a modula-
tor-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 voltages
are detected in the AC Probe, and therefore all signals to
the input network are dc. The input network 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 amplified ac signal is converted back to
dc voltage in the demodulator and coupled to cathode
follower V1B. The cathode follower output to the DC
AMPLIFIER OUTPUT connector and meter circuit is a dc
voltage proportional to the amplitude of the signal applied
to the input. A portion of the voltage to the meter circuit is
retumed to the modulator as feedback. When the feedback
voltage and attenuated dc voltage are nearly equal, the
meter stabilizes.

44. CIRCUIT DESCRIPTION.
45. Input Network.

4-6. The input network includes a precision voltage divider,
which by means of the FUNCTION SELECTOR and
RANGE switches, provides a2 maximum of 15 mV at the
modulator input regardless of the range set and signal
applied. The £DCA, £+DCV, OHMS, and ACV modes of

4.7. DC Current Measurements. Refer to Figure 5-16,
throughout this explanation. The purpose of the input
network is to provide proper attenuation of currents
applied. Currents from 1.5SuA to 150mA full scale are
applied with input impedance decreasing from 9 k2 on the
1.5 uA range to approximately 0.3 Q on the 150 mA range.

4-8. The change in input impedance is varied by using dc
current shunts in conjunction with RANGE switch A2S1.
The dc voltage developed across these shunt resistors, when
applied through the modulator-amplifier-demodulator net-
work to the meter, provide a deflection on the meter
proportional to the dc current being measured.

H LT
AIng Q Oom
p WO ASA O A3 WO AsMl MOAY
LEADS
O——1 seLecTED Ac CATHOOE
¢ MOOULATOR DEMODULATOR
: weuT g AMPLIFIER i 8 ve FOLLOWER
| NETWORK - Via, 0t 8 02 ve
s VY
l R e R = - ] 1™
NS ) %
3 8™ -. = ®
Y [RAnGE]
P e L=
| ;
0“ "‘ ! :
\ ‘l
‘l
. i
MOTES: . SELECTED
WO« PART OF. ' FEEDBACK
\ NETWORK
\ y Amo 3
L] ’
v.‘ :'
Necmsmenessmesm= e p——— | -gea e v

Figure 4-1. Block Diagram, Model 410C.
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4.9, DC Voitage Measurements. Refer to Figure 5-17
throughout this explanation. The purpose of the input
network is to accurately attenuate the input signal to a
maximum of 15 mV at the modulator input. The network
presents an input impedance of 10 M2 on the three most
sensitive ranges and 100 M2 on all other ranges.

4-10. The resistor Rl (located in the DCV probe) in
conjunction with resistors A2R 10 through A2R26, provides
the 10 M2 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 M impedance to the
input.

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

4-13. Resistance Messurements. The purpose of the input
network shown in Figure 5-18 is to place

06V dc source in series with a known (reference)
resistance. The resistance to be measured is placed in
parallel with the known resistance, 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 AIR2.

4-14. A dc current of approximately 60 mA is supplied at
the junction of A2R22 and A2R23 through A7RI0, R3,
A2R2 and A2R1 to the input network. The OHMS ADJ.,
R3, sets the meter for full scale (@) Resistor A2R1 is
shorted out in the XIM 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 circuit to increase the voitage at the
junction of A2R22 and A2R23. This is done to compensate
for the loading of the attenuator (A2R4, A3R30, and
AlR2) on these ranges.

Model 410C

4-15. AC Voitage Messurements. Refer to Figure 5-19
throughout this explanation. Voitage at the AC probe is
converted to dc and applied to the input network. The
input signal is attenuated to produce a maximum of about
1SmV at the modulator input. AC zero adjustment of
meter pointer is made with the AC ZERO control.

418. Modulator-Demodulator,

4-17. Refer to the Amplifier Schematic, Figure 5-11, and
to the Mechanical Analogy Schematic, Figure 4-2 through-
out this explanation.

4-18. The input network applies approximately 15 mV dc,
for full scale meter deflection (positive or negative, depen-
the polarity of the voltage or current being
to the neon-photo-conductor chopper. Also
applied to the oppotite side of the chopper is the amplifier
feedback voltage, which is of the same polarity and
approximately S uV lower in ampli than the input
voltage. The modulatorchopper consists of two photo-
conductors, A3A1V1 and A3A1V2, which are alternately

-

tion from 60 Hz power line, or to 85 Hz for 50 Hz 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 photoconductors are alternately illuminated
by the neons, their respective resistances are low (conduc-
tive) when illuminated and high (non-conductive) when
darkened. Therefore, the input wvoltage and feedback

[

- T8V

InPyT
JEEASES

NETwORX EC
AIS1 @ AZ32 oc

Sain
<I3mvDC cour

L R

Figure 4-2. Modulator-Demodulator Mechanical Analogy.
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4-20. The chopped dc signal is amplified by a three stage
RC amplifier, consisting of A3V1A, A3QI and A3Q2. The
amplified signal to the input of the demodulator-chopper is
180° out of phase with the output of the modulator-

chopper.

4-2]1. The demodulatorchopper consists of two photo-
conductors, A3A1V3 and A3A1V4, which are alternately
flluminated by neon lamps A3AIDS1 and A3ADS2,
respectively. Approximately 150 mV square wave is applied
to the demodulator from the amplifier. Since the same
neon lamps illuminate both the modulator and demodu-
lator photoconductors, operation of the two choppers is
synchronous. Therefore, when A3AIV1 is sampling the
input voltage, A3AIV3 is clamping the amplified and
inverted difference voltage to ground. Alternately, when
A3AIV2 is sampling the feedback voltage, A3AIV4 is
charging capacitors A3C13 and A3C14 to the peak value of
the square-wave. These capacitors maintain this charge so
long as the input voltage remains comstant by virtue of
having no discharge path and because they are being
repetitively recharged by the demodulator.

4-22. Therefore, a dc potential, proportional to the dif-
ference between the input and feedback voltages, is applied
to the grid of the cathode follower and subsequently to
meter circuit and 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 deter-
mines the dc gain of the amplifier. The feedback is varied
depending on the position of the FUNCTION and RANGE
selectors. The different feedback configurations are dis-
cussed below.

4.25. Feedback Network for tDCA, Ohms, and £DCV.
Figures 5-16,5-17and 5-18 show the feedback configuration
for all positions of the FUNCTION SELECTOR except
ACV. The meter is electrically inverted for £DCV and
+DCA modes of operation. The DC OUTPUT ADJ,
A6R20 sets the output voltage. The dc pot, A6RI8
determines the amount of feedback to the modulator. The
resistor A2R30 is in the circuit in the £ .015 DCV and
+ 1.5 uA modes of operation, to decrease feedback and

Section |V

thus increase amplifier gain to compensate for the decrease
in input signal to the modulator on these ranges.

4-26. Feedback Circuit for AC Voltage Measurements.
Figure 5.19 shows the feedback configuration for the ACV
position ot the FUNCTION SELECTOR switch, A1S1. The
resistors that are placed in the circuit by the RANGE
switch program the amplifier gain to compensate for the
non-linear response of the AC Probe. A6R16 and A6CRI
compensate the non-inear response of the AC Probe to the
linear calibration of the upper meter scale on the 5 V range.

4.27. Powar Supply.

4.28. Primary Power, Refer to Figure 59 throughout this

Either 115 or 230V ac power is connected
through fuse F1 (0.25 amp slow-blow) and switch S1 to the
primary of power transformer T1. Switch S2 connects T1
primaries in parallel for 115 V operation or in series for
230 V openation.

4-29. Unregulated and Zener Regulated Power Supply. Full
wave rectifier CR1 and CR2 produces unregulated + 270 V,
which is used to drive the photochopper neons. Unregu-
lated + 175V and + 140 V are tapped off and are used to
provide B+ to the plates of A3V1B and A3V1A, respec-
tively. Zener regulators A7CR6 and CR7 provide regulated
+38V and -9V to bias A3Q1 and A3Q2. Filtering of the
outputs is provided by the RC network consisting of A7R1
through A7R3 and C5A through CSD.

4-30. Series Reguisted Power Supply. The output of the
full wave rectifier CR3 and CR4 is regulated by transistor
Ql, which is connected in series with the output. Zener
diode A7CR8 provides reference voltage to the base of Q1.
Regulated + 6 V is supplied to the filaments of A3V]A/B
and the AC Probe diode A8V1. +0.6 V is provided through
ATRI10 to R3, the OHMS ADI. 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 V ac to the filament of the AC Probe
diode, A8V1, so that the filament remains warm when the
Model 410C is being used in modes of operation other than
ACV. When FUNCTION selector A1S1 is switched to ACV,
6.0V ac is removed from the filament and 6 V dc is
applied. Therefore, the ACY mode is ready for immediate
use, without waiting for the filament to warm up.

4.3
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Table 5-1. Recommended Test Equipment.

Model 410C

Instrument Type Required Characteristics Use Recommended Mode!
Voitmeter Calibrator Range: 0.015 w 300 V AC and DC Accurscy “p- Model 738BR Voltmeter
Frequency: DC and 400 Hz Checks and Calibration Calibrator
Accurscy: £ 0.3% sc Adjustnents
£ 02%de
Oscillator Freguency: 20 Mz to 10 MHz Frequency Response Test “hp- Model 652A Test Oscillator
Qutput: 2.0 V
DC Power Supply Range: 0 to 10 V continuous DC Ammater Accurscy Tests -hp- Mode! 8214A DC Power
Supply
DC Voltmeter Range: 10V Accurscy Tests; Power Supply -hp- Model 3440A/3443A
Accurscy: & 02% Measurements; Troubleshooting Digital Voltmeter
Oscilloscope Bandwidth: DC to 10 MHz Amplifier Troubleshooting -hp- Model 180C/D with
Sweep: 0.1 usec 1o 1 sec/div 1801A and 1820C plug-ins
Sensitivity: 1 V/div
VHF Signal Generator Frequency: 10 MHz to 400 MMz Frequency Response Test -hp- Model 60BE VHF Signal
Oumput: 1.0V Generator
UHF Signal Genarator Frequency: 480 MHz 1o 700 MHz | Frequency Response Test - Modal 612A UHF Signal
Generstor
AC Voltmeter Rangs: 120V Power Supply Messurements p- Model J400A RMS
(rippie) Volumeter
Elecronic Counter Range: to at least Chopper Frequency Adjust <p- Mode! 5300A/8301 A
102 Hz Electronic Counmwr
Ohmmeter Range: 100 MO Troubleshoating p- Model 412A DC VTVM
Accurscy: & 5% .
Micro-Potentiometer Frequency Range: 10 MHz to Frequency Response Test Ballantine Mode! 440
700 MMz Micro-Potentiometer
Qutput Voitage: 0.44 V rma
Accurscy : NBS calibrated
Probe-T-Connector For use with 50 ohm Frequency Response Test $ip- Mode! 11042A Probe-T-
transmission line Connector
Connector Adapter Type N male to BNC fernale Frequency Response Test <p- Part No. 1250-0067
Connector Adapter BNC to binding post Frequency Response Test +p- Part No. 10110A
Connector Adapter Type “N™ maie to Type "N™ Frequency Response Test 4p- Part No, 11601A
fermale
50 Q termination Frequency Range: 10 MHz to Frequency Response Tent 4ip- Part No. S0BA
700 MHz
Low refiection
S0 01 fesd-thru Male BNC to female BNC Performance Tests 4p- Mode! 11048C
Resistors:
10 MO Accurscy: & 1% Performance Tests +p- Part No. 07300168
56 K Accurscy: £ 1% Performance Tess 4p- Part No. 0730-0053
10K Accurscy: &t 1% Performance Tests -hp- Part No. 07270157
1 K Accurscy: = 1% Chopper Frequency Adjust “p- Part No, 07270781
18K Accuracy: t 1% Performance Tests “p- Part No. 0730-0017
580 Accurscy: &t 1% Performance Tests +p- Part No. 08110341
o0 Accuracy: = 1% Performance Tests 4p- Part No. 07270338

50
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SECTION V
MAINTENANCE

§1. INTRODUCTION.

5-2. This section contains performance test procedures,
adjustment and calibration procedures, troubleshooting
procedures, circuit schematics and simplified schematics of
each measurement function to aid in the troubleshooting
process of the Model 410C Electronic Voltmeter.

§3. TEST EQUIPMENT REQUIRED.

54. The test equipment to maintain and adjust
the Model 410C is listed in Table 5-1. Equipment having
similar characteristics may be substituted for items listed.

§-5. PERFORMANCE TESTS.

56. The performance tests presented in this section 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 adjustment. During performance
tests, periodically vary the line voltage to the Model 410C,
t 10% on either 115V or 230 V operation. A 1/2 hour
warm-up period should be allowed before these tests are
conducted.

57. Alternate Calibration Voitage Source.

5-8. Should it be necessary to use the -hp- Model 738AR
Voltmeter Calibrator to conduct these Performance Tests,
the arrangement described in Figure 5-1 will provide the
necessary voltage values required. However, the -hp- Model
738BR Voltmeter Calibrator is the preferred instrument for
these operations.

58. Mechanical Meter Zero.

a. Instrument must be turned off for two hours or
install a short across meter terminals.

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

c. If for some reason the pointer should overshoot zero,
repeat step b until desired results are obtained.

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

VOLTMETER CALIBRATOR
hp T38AR

" s o 0 »
.ﬂﬂ"‘ggog.

[
e

-

1200 K £ 0.2%, 1/4 watx ... -hp- Part No. 08110142

Additionsi calibration levels mey be obtained by proportion-
sily reducing the Mode! 7T38AR output level.

Figure 5-1. Alternats Calibration Voltage Sourcs,

510. DC Voltmetsr Operation.
B-11. Accuracy Test (DCV).

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

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
(-hp- Model 738BR) output terminals.

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

Table 5-2. DCV Accuracy Test

Voitmeter
Calibrator
Model 410C Sotiam Modsl 410C
_mlnm Voitage Meter Readings
mnsv B 018 0147w 0153V
08 Vv t 08 049 w 051 V
A8V 1 a5 147 w A83 VvV
s Vv z 5 A8 ®w 851 V
15 V + 15 147 w 153 V
8 v t 8 49 o 51 v
18 v + 18 14.7 w 1583 v
80 v + B0 49 o 51 v
180 v + 180 147 w 153 v
500 v + 300 20 w© 310 v
1500 v = 300 270 w© 30 v

La
—
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Tabile 5-3. DCV Input Resistance Test.

Voltmeter Calibrator )
Model 410C v Model 3440/43A Model 410C
Range Settings Voltage Voitage R eadings Rin
’ = -
D18V 018 0.7202 w© 0.7801 10 M) £ 3%
o8V 06 0.7202 o 0.7801 10 M0 £ 3%
A8V A8 0.7202 tw 0.7801 MM &£ I%
S50V 50 1.333 w0 1.394 100 MO £ 1%
15V 15 1.333 to0 1.394 100 M3 £ 1%
sV ] 133310 1.394 100 M0 £ 1%
18syv 15 1333 to 1.304 100 M0 = 1%
S0V 50 1333 w0 1.384 100 M0 = 1%
150 v 160 133310 1,384 100 M0 £ 1%
500 V 300 0.800 o 0.863 100 M0 £ 1%
1600V 300 0268 w 0280 100 MO £ 1%

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

6-12. Input Resistance Tast (DCV).

a. Connect a digital voltmeter (-hp- 3440A/3443A) to
the DC Amplifier Output. Set digital voltmeter range to
1ov.

b. Set 410C RANGE to .015 V, FUNCTION to +DCV.

c. Connect a voltmeter calibrator in series with a 10 MQ
£ 1% resistor (hp- Part No. 0730-0168). Set calibrator
output to +.015V. Connect the calibrator and series
resistor to the 410C DCV probe.

d. Adjust the calibrator and 410C to settings listed in
Table 5-3. Digital voltmeter readings should be within the
limits specified for each setting. If readings are not within
limits, refer to Paragraph 5-37, Amplifier Output Calibra-

tion; recalibrate amplifier and repeat test.
513. DC Ammeter Operation.
5-14. Accuracy Tast (DCA)

a. Figure 5-2 describes the test arrangement required for
this operation.

b. Connect the Model 410C as shown in Figure 5-2;
FUNCTION SELECTOR to +DCA; RANGE to 150 mA.

¢. Use 56 0 resistor for R1 and 10 £ resistor for R2.

d. Adjust dc power supply to obtain reading on dc
voltmeter specified in Table 54; change R| and R
according to Table 54,

e. Model 410C should read within limits specified in
Table 54. If not, refer to Paragraph 5-33 for adjusment
procedure.

515. Ohmmeter Operation.

5-16. Ohmmeter Accuracy Test.

2. A10Q £ 1% resistor (-hp- Part No. 0727-0335) and
a 10M 2 1% resistor (-hp- Part No. 0730-0168) will be
required for this test.

b. Set Model 410C FUNCTION SELECTOR to OHMS;
RANGE to RX10.

c. Set pointer to @
(OHMS ADYJ)if required.

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

using rear panel adjustment

POWER SUPPLY
hp 62144

hp 410C
ELECTRONIC DIGITAL HIGH GAIN 7 AUTO
VOLTMETER VOLTMETER RANGE UNIT
hp 3440A hp 3443A
°
el—]] o
30 o o

[ —

e B

Figure 5-2. DC Ammeter Operation.

5-2
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Table 5-4. DCA Accuracy Test.
Modei 410C DC Voitmeter Maodel 410C Ry Rz
Readings o
150 MaA to 1445 MA 58
50 Ma 4V 3B5 o 415 MA 56 10
15 MA 4 v 1355 wo 1455 MA 56 10
5 MA D4 v 385 w 415 MA 56 10
15 MA D4y 135 o 145 MA 56 10
5MA 004 V 0385w 0415 MA 568 10
150 uA 138 V 1335 w1425 uA 56 K 0K
50 uA 046 V 445 w 475 pA S8 K 10K
18 mA 018V 1335 o 1425 uA 56 K WK
5§ uA 0048 Vv 445 o 475 pA S8 K 0K
15 A 0014V 136 to 146 mA 56 K 10K

¢. Meter should read 10 0 (£ 5%).

f. Set Model 410C RANGE to RX10M. Replace 10 Q
resistor with 10 MSQ resistor.

g Meter should read 10 M (2 5%).

h. If both of these ranges function properly, it can be
assumed that the remainder will also. If meter does not

function properdy, refer to Paragraph 5-36 for adjustment
procedure.

§17. Amplifier Operation,
5-18. Amplifier Gain Test.

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

b. Connect DC Voitmeter (-hp- Model 3440A/3443A)
to DC AMPLIFIER OUTPUT on rear panel of Model 410C.
Set DC Voltmeter RANGE to 10 V.

¢. Set Model 410C FUNCTION SELECTOR to +DCV;
RANGE to .015 V.

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

e. The dc voltmeter should read + 1.5 V. This will verify
a gain of 100, where the gain equals EDC out/EDC in-

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

5-19. Output Level Test.

a. A Voltmeter Calibrator (-hp- Model 738BR) and 2
DC Voltmeter (-hp- Model 3440A/3443A) will be required
for this test.

b. Connect dc voltmeter to dc amplifier OUTPUT on
Model 410C rear panel. Place ground lead between Model
410C circuit ground and earth ground terminals. Set dc
voltmeter RANGE to 10 V.

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

d. Adjust Voltmeter Calibrator to provide + 1.5 V.
e. Model 410C and dc voltmeter should read 1.5 V.

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

5-20. Amplifier Output Impedancs Test.

a. Connect an extenal DC Voltmeter (-hp- Model
3440A/3443A) to Model 410C DC AMPLIFIER OUTPUT

terminals on rear panel.

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

¢. Record voltage indicated on external dc voltmeter for
use as a reference.

d. Connect a 1.5kl % 1% resistor (-hp- Part No.

0730-0017) across Model 410C DC AMPLIFIER OUTPUT
terminals. DC voltage recorded in step ¢ above should not
change more than 3 mV, indicating that dc amplifier output
impedance is within the 3 0 specification at dc.

521. Amplifier Noise Test.

a. Connect external DC Voltmeter (-hp- Model
3440A/3443A) to the DC AMPLIFIER OUTPUT of Model
410C.

b. Set the Model 4]10C FUNCTION SELECTOR to
+DCV; RANGE to 1500 V.

¢. 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 1.5 V. DC Voltmeter
should read less than 7.5 mV.

NOTE

If Model 410C DC OUTPUT is used for

recording, the chopper frequency can be
adjusted to minimize output noise. Refer to

Paragraph 5-31.
5-3
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5-22. Overload Recovery Test.

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

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

c. Adjust voitmeter calibrator for +0.15V dc; 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 retumn to original position.

e. Recovery time should be less than 3 sec.
523 AC Rejection Test.

a. An Oscillator (hp- Model 652A) and an RMS
Voltmeter (-hp- Model 3400A) are required for this test.

b. Set410C FUNCTION SELECTOR to -DCV; RANGE
to 015V,

¢. Connect Oscillator output to Model 410C DCV and
COM cables and input of rms voltmeter. Set rms voltmeter
toread 10V.

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

e. Model 410C should not read more than 2.25mV
verifying 66 dB ac rejection at 50 Hz.

f. Increase frequency to check ac rejection about
50 Hz.

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

524. AC Voltmeter Operation.

Ecnmou-:'

When measuring ac voltages, do not permir ac
ground jumper of Model 410C AC Probe to
contact ungrounded side of ac source or serious
damage to 410C will resuit.

5-25. AC Voltmeter Accuracy Test.

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 Calibrator
(-hp- Model 738BR).

¢. Adjust voltmeter calibrator for 400 Hz rms output.
54

Model 410C

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

e. Adjust the voltmeter calibrator to settings listed in
'!'ablo 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
wzing reference voltage obtained with 0.3 V

input.
Table 55. AC Accuracy Test.

410C Voltmeter Calibrator Model 410C
Rangs 400 Hz Readings
Voitage Selection
800 V 300 2885 to 315 v
180 v 150 1455 w145 V
80 v 80 485 w 515 V
18 V 18 1455 w® 1545 V
5 V 5 485 1o 515 V
15v 15 1465t 1546V
sV 05 0.485 S5V
BV 03 0286w JISV

526, AC Voitmeter Low Frequency Response Test

a. A Test Oscillator (-hp- Model 652A), a BNC-
to-Binding Post Adaptor (-hp- Part No. 10110A) and 2 50 Q2
Feed-thru Termination (-hp- Part No, 11048C) are required
for this test.

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

c. Set Model 410C FUNCTION SELECTOR to ACV;
RANGE 10 05 V.

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

e. Set Test Oscillator REF SET to convenient level.

f. Adjust frequency of Test Oscillator to various car-
dinal points between 20 Hz and 10 MHz, resetting ampli-
tude to reference level set in step ¢ for each frequency.
Model 410C readings should be the same as the reading set
at 400 Hz in step d £ 10% from 20 Hz to 100 Hz and £ 2%
from 100 Hz to 10 MHz.

5-27. AC Voltmeter High Frequency Response Test.

a. A VHF Signal Generator (-hp- Model 608E), a UHF
Signal Generator (-hp- Model 612A), a Probe-T-Connector
(hp- Model 11042A), a Micropotentiometer (Ballantine
Model 440), and a DC Voltmeter (-hp- Model
3440A/3443A) are required for this test. Figure 54
describes test amangement to be used.
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TEST OSCILLATOR
hpESZA

e

9 O=0 9o
T

"

hp 410C

ELECTRONIC
VOLTMETER

= T

Figure 5-3. Low Frequency Response Test.

NOTE

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

b. Set UHF oscillator output to provide output to
Model 410C reading recorded in Paragraph 5-26, step f,

with .3 V input; frequency to 10 MHz. Record dc voltmeter |

reading for reference.

¢. Vary VHF osxcillator frequency from 10 MHz to
480 MHz maintaining reference dc voltmeter reading by
readjusting VHF oscillator output. Model 410C reading
should be the same as the reading set at 400 Hz in
Paragraph 5-26, step d, £ 2% at frequencies to S0 MHz, 0
to -4% from S50MHz to 100 MHz and % 1.5dB at all
higher specified frequencies.

d. Replace VHF oscillator with UHF oscillator in Figure
54, Repeat steps b and ¢ for UHF oscillator output

ey -

frequencies from 480 MHz to 700 MHz.
VHF
SIGNAL GENERATOR
Ap GOBE
" hp 410C
HIGH GAIN /AUTO LECTRONIC
DIGITAL VOLTMETER RANGE UNIT VOLTMETER
hp 34404 hp 34434
°
oL} o

UKF
SIGNAL GENERATOR
hp 6I2A

- I ]

Figure 5-4, High Frequency Response Test
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Figure 5-6. Adjustment Location.

§28. ADJUSTMENT AND CALIBRATION PROCEDURE.

5-29. The following is a complete adjustment and calibra-
tion procedure for the Model 410C. These operations
should be conducted only if it has previously been
established by Performance Tests, Paragraph 5-5, that the
Model 410C is out of adjustment. Indiscriminate adjust-
ment of the internal controls to “refine” settings may
actually cause more difficulty. If the procedures outlined
do not rectify any discrepancy that may exist, and all
connections and settings have been ‘rechecked, refer to
Paragraph 541, Troubleshooting, for possible cause and
recommended corrective action.

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

§31. Chopper Frequency Adjust.

a. A Voltmeter Calibrator (-hp- Model 738BR), an
Electronic Counter (-hp- Model 5300A/5301A), and an AC
Voltmeter (-hp- Model 3400A) will be required for this
operation.

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

¢. Connect Model 410C, electronic counter, and volt—-
meter calibrator as shown in Figure 5-6.

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

56

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 Hz (¢ 2 Hz) if operated on a 60 Hz line.
If operated on 50 Hz line, adjust A3RS for a chopper
frequency of 85 Hz ( 2 Hz).

g. If line frequency is other than 50 or 60 Hz or if fine
adjustment of chopper frequency is desired to minimize
noise, connect ac voltmeter with RANGE for 0.01V to
Model 410C DC Amplifier OUTPUT.

- h. Adjust A3R5 to give minimum voltage reading on ac
voltmeter,

532 Power Supply Test.
a. Refer to Table 5-6 and Figure 5-8 for Power Supply

test points and typical voltage values. Measure dc voltages
between COM lead and designated location on A7.

Table 5-8. Power Supply Test.

Locstion on A7
Voltage (Figure 58) Tolerance
+175V 903 £30 V
+ 38v Junction of CR6 and R4 : 80V
+ 8V 926 t 068V
- 9V Junction of CR7 and R7 + 18V

b. Measure + 175 V ac ripple across 903 and COM with
ac voltmeter (-hp- Model 3400A). RMS value of ripple
should not exceed 5.0 mV.
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VOLTMETER CALIBRATOR
hp 7388R
ELECTRONIC COUNTER
hp S300A a O Q
cc—- T coe
® O0O0%| hp 53014
014
hp 410C
:l.:crnovgcn —# S“num"'
TOF VIEW
ocv| P
Figure 5-8. Chopper Frequency Adjust Setup.
§33. DC Voltmeter Calibration. ' NOTE

5-34. DC Zero Adjustment and Biss.

a. Set Model 410C FUNCTION SELECTOR to +DCV
and RANGE switch to 0.5 V.

b. Short DCV Cable to COM Cable.

¢. Adjust A3R2] fully counterclockwise, then rotate
about 20 degrees clockwise.

d. Adjust ZERO ADJ on rear panel for zero meter
deflection. Switch to -DCV. If any deflection is observed,
adjust ZERO ADJ to return 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 (-hp- Model 738BR) output terminals.

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

c. Adjust voltmeter calibrator to settings listed in Table
5.

d. Select proper A6RI18 setting which will provide best
overall full scale readings for 0.015V, 005V and 0.15V
ranges. Adjust A3R30 for best overall full scale readings for
ranges above 0.15 V.

AG6R18 must be adjusted before AFR30, be-
cause AGR 18 affects all ranges and A3R30 only
affects ranges above 0.15 V.

§-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.

¢. Vary Model 410C RANGE switch through remainder
of OHMS settings. Meter should read zero, except at RX10
when meter should read about 0.1 2 (resistance of leads).

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

537. Amplifier Output Calibration.

a. A Voltmeter Calibrator (-hp- Model 738BR) and a
DC Voltmeter (-hp- Model 3440A/3443A) are required for
this calibration.

b. Set Model 410C FUNCTION SELECTOR to +DCV;
RANGEto S V.

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

5-7
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Table 57. DCV Calibration Procedure,
Voltmeter Calibrator Settings
Model 410C Modei 410C
Range Settings Voltage Meter Readings Adjustment
—*
018V oS 0147 0183V ABR18
085 v 08 D48 081 v ABR18
A8 ¥V A8 147 w JA83 V ABR18
5 Vv 5 A4 w B V AJR30
15 V 15 147 w© 18 V A3R30
-] v ] 49 w 5.1 v AJRI0
15 v 18 147 o 153 v AR
] v 50 43 w 51 v AR
180 v 180 147 o 153 v AR
500 v 00 20 w 310 v AJR30
1500 v 300 70 w 330 v A3R0

d. Connect Model 410C DCV probe and COM lead to
output of voltmeter calibrator. Connect dc voltmeter to dc
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 negarive voitage
Jor all negative dc and ac inputs. The AC Probe

is designed to provide a negative dc voltage to
Model 410C.

5-38. AC Voltmater Calibration.
§539. 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 ZERO vemier on front panel to center of
rotation.

c. Short Model 410C ac probe and ac probe common
(short lead).

d. Adjust A3R3] for Model 410C approximately zero
deflection.

e. Fine adjust AC ZERO vernier for Model 410C zero
deflection.

540. AC Full Scale Adjust.

When measuring ac voltages, 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.

2. Connect Model 410C ac probe to voitmeter calibrator
output terminals. Set Model 4 10C FUNCTION SELECTOR
to ACV; RANGE 10 0.5 V. .

58

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

c. Adjust potentiometers called for under “Adjust-
ment” to provide Model 410C readings listed.

Table 5-8. AC Full Scale Adjust.

Voltmeter
Calibrator Model 410C
Mode! 410C AC Volitage Reading
Rangs Settings £ 3% Adjustment
== — e,
5Y 50 5V ABR3J
18V 15 18V ABRS
s Vv ] 8 v ASR7
‘15 VvV 18 165 Vv ABR14
*5 Vv 50 50 Vv ABR14
*1%0 V 150 10 Vv ABR14
800 V 300 300 V ABR14

*ABR14 is proper adjustment of Model 410C for RANGE
settings from 15V ac to 500 V ac. Select proper AGR14
wetting which will provide best overall resuits for these ranges.

541. TROUBLESHOOTING PROCEDURE.

542. This section contains procedures designed to assist in
the isolation of malfunctions. These procedures are based
on a systematic analysis of the instrument circuitry in an
effort to localize the problem. These operations should be
undertaken only after it has been established that the
difficulty cannot be eliminated by the Adjustment and
Calibration Procedures, 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.

543. Conduct a visual check of the Model 410C for
possible burned or loose components, loose connections, or
any other obvious conditions which might suggest a source
of trouble.

544, 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.

545. Figure 5-7 contains procedures which may be used as
a guide in isolating malfunctions.
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Table 5-9. Front Panel Troubleshooting Procedure.

Front Panel Symptom

Pomible Cause

No meter deflection with input. ON-OFF lamp not glowing.

In -DCV, pointer defiects 1/2 scale.
In +DCV, pointer pegs downscale,

In +DCV, pointer pegs downscale,
in -DCV, pointer pegs upscale.

Excessive jitter, Ohms function; all ranges except RX10M.
*DCA mode out on 50 mA and 150 mA ranges.

*if G0 ADJ is effective in ranges from RX10 1o RX1M, then
shifts when AANGE switch is set to RX10M,

DC ZERO shifts, range to range.

AC ZERO will not adjust properly. Pointer responds to input
varations.

*Operates in DCV mode on ranges 0018 V o 0.18 V, but
fails on higher ranges.

DC amplifier output is + 1.5 V. Meter will not deflect full
scale in DCV or DCA mode,

*Mater pegs upscale on sl ranges. +DC Ampiifier output is
high regardiess of mode of operation,

In ACV mode, pointer will not deflect full scale with proper
input applied.

Operates on all ranges in ACV mode sxcept 5 V ac position.

Instrument inoperative in all modes. Meter has sligiht random
drift pattern,

Mater oscillates full scale at rate of § - 10 Mz,

No ac ero,

No deflection on OHMS; dec ranges operative,

0.5 and 1.5 VAC range will not track.

§ VAC range will not track.

Check fuse (F1) on back panel.
Check AJCS (Figure 5-11).

Check AJQ1, AJCS or A3C12 (Figure 5-11).

Check AZR2 (Figure 4-8),
Check A2R25 and A2R26 (Figura 4-3),
Check A2R2 (Figure 4-5).

A3CR1, CR2 light sensitive.
Check ATRS, ATRE, A1R7 and AJRI1 (Figure 4-8).

Check A2R2 snd AJRI0.
Check ABR21, ABR20, AGR1, ABR18 and ABR17 (Figure

44).

Check for open resistor in amplifier fesdback loop or shorted
A1R10 (Figure 5-11).

Refer to Peragraph 5-38.

Check ABR 18 and ABCR1 (Figure 4-8).

Check chopper sssembly, Connect 1 Ml resistor scross
A3ATV1. If photoosll were open, mater will now respond to
input. Use 100 K resistor acrom AJA1V3I to check OC -
Modulstor (Figure 5-10).

Check chopper assembly. Connect ‘1 Mf1 resistor scross
AJA1V2, If photocsll were open, instrument will now
rmpond to input. Use 100 K resistor across A3ATIV2
chack DC - Modulator (Figure 5-10).

Chack C1 for short 1o chassis (Figure 4.8).
Check ac probe.

Check OHMS and DCA lead for short to commeon at alligator
diip,

Check ABV1 (Figure 5-13). Substitute known good ac probe.
Check ABCR1,

mu@,rm 57.

546, The checks outlined in Figure 5-7 are not designed 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 waveforms or values described.

547, Refer to Figure 5-10 for typical waveforms encoun-
tered in the Model 410C. Waveforms represent signals
which occur when instrument is operating during over-
driven conditions (0.5 V dc input to 0.015 V RANGE).

548. Servicing Etched Circuit Boards.

549. The -hp- Model 410C has three etched circuit boards.
Use caution when removing them to avoid damaging
mounted components. The -hp- 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 -hp- 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.
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Section V

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

b. Circuit components can be removed by placing 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 remove. Excess heat can cause the circuit and board to
separate or cause damage to the component.

c. Component lead hole should be cleaned before
inserting new lead.

5-10

Model 410C

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.

e. Clean excess flux from the connection and adjoining
area.

f. To avoid surface contamination of the printed circuit,
clean with weak solution of warm water and mild detergent
after repair. Rinse thoroughly with clean water. When
completely dry spray lightly with Krylon (#1302 or
equivalent).
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Check power supply woitage weluss using the pro-
cadurs outlined in Parsgraph B-32. If voitages are
correct, procesd to . If voltages are incorrect,
Mu@.

If melfunction appesrs in the power supply, and
adjustment of the chopper frequency w 100 Hz does
not reduce the error, refer to Figure 58 for further
investigation. Check wvoltage and resistance walues
listed with Model 410C FUNCTION +DCV; RANGE
0.016 V; INPUT +0.015 V. When deviation is nowd,
trace circuit investigating for fauity component.

With Model 410C FUNCTION SELECTOR t +DCV;
RANGE 0015V; overdrive with a + 05V input.
Messurs the dc woltage at the DC AMPLIFIER
QOUTPUT on Model 410C resr panel. Output should be
spproximately + 4.0 V. If this messurement is correct,
disconnect source and short DCV probe and COM
leed. If output s 2ero, procesd to (3) : if not,
Mn@.

Trece circuit from pin 11, A3 1o pin 2, AG. Use
ohmmeter to check velues of AGR21, ABR20, ABR17
and ABR1. Refer to Figurs 5-11 for pertinent com-

®

®
0]
®

®

:E

ponent veluss. Check pertinent dc voitages under
conditions listed in NOTE No. 4.

Measure the dc voitage st pin 1, A3, This voitage is
13- 15 mV. If this voitage is correct, procesd
© ; if not, procesd to .

Investigate switch circuit. Refer t0 asterisks in Table
68 for hints on how to troubleshoot switch circuit.

Observe input voltage to mmwﬁmw an
oscilloscope. Refer to Figure §-10 for normal wave-
form under overdriven conditions specified, |f wave-
form is normal, procesd to (1) : If not, procesd o

Investigete the demodulator and cathode follower
A1V38. Refer to Figure 5-11 for typical voitage and
parameter welues under conditions listed in NOTE No.
4, Refer to Table 58 for method to check for open
demodulator,

Investigate the modulstor snd amplifier to Include
A1V1A,Q1 and Q2. Refer to Figure 5-11 for typical
voltage and perameter values under conditions listed in
NOTE No. 4. Refer to Teble 59 for method to check
for open modulator.

Figure 5-7. Troubleshooting Procedures.
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VOLTAGE RESISTANCE
Voitage and resistance velues listed are

FUNCTION: +DCV Instrument: OFF md"‘- values for a typical instru-
RANGE: 015 V FUNCTION: +DCV mant. Devistions should be in the most
INPUT: + 016 V RANGE: 018V mﬂm‘ ﬁm befors circuit tracing is
REFERENCE: Circuit ground (/) INPUT: DCV Shorted to COM warranted.

Figure 5-8. Power Supply Measurements.




Section V Model 410C
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TEST CONDITIONS:

]

FUNCTION: +OCV

-f \ / 0.13v  RANGE: 015V
INPUT: + 05 V.
ﬁ ou?ruw?ron & ‘L Waveforms cbserved on -hp- Model

180C w/-hp- Model 1801A and
1820C Plug-ins and 10001A Voltage
Divider Probe using circuit ground
lvl are referenced.
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Figure 5-10. Typical Amplifier Waveforms.
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NOTES

1. A3A1V1 AND A3A1V3 ARE LIGHTED SIMULTANEOUSLY BY A3A1DS1,
AND A3A1V2 AND A3A1V4 ARE LIGHTED BY AJA1DS2.

2, UNLESS OTHERWISE NOTED:
RESISTANCE IS IN OHMS,
CAPACITANCE IS IN MICROFARADS.

3. SWITCHES ARE SHOWN IN FULLY CCW POSITIONS.

4. DC VOLTAGES SHOWN ARE TYPICAL UNDER THE FOLLOWING
CONDITIONS:

FUNCTION: +DCV
RANGE: 15V
INPUT: +15V

5. .- INDICATES AN ASSEMBLY. ALL COMPONENTS
LOCATED ON AN ASSEMBLY ARE PREFIXED BY THE ASSEMBLY DES-
IGNATION (eg., R3 ON ASSEMBLY A7 BECOMES A7R3.)

B. == o= o= o= e —= INDICATES SUBASSEMBLY.
7 INDICATES DC FEEDBACK.

8. P/O =PART OF.

8. ] INDICATES FRONT PANEL LOCATION.
T --77 INDICATES SCREWDRIVER ADJUST.

10. INDICATES PANEL ADJUST.
INDICATES SCREWDRIVER ADJUST.

11. F <EARTHGROUND, ™% = CHASSIS GROUND,
Y/  =CIRCUIT COMMON (FLOATING GROUND)

12. 239, DENOTES WIRE COLOR USING STANDARD COLOR CODE. (eg.
9 = WHITE, 3 = ORANGE, 5 = GREEN.)

13. X =OPTIMUM VALUE SELECTED AT FACTORY, AVERAGE VALUE
SHOWN.

14. & VOLTAGE IS DEPENDENT ON LOAD INTRODUCED BY EXTERNAL
VOLTMETER.

15. = VOLTAGE VARIES ACCORDING TO INDIVIDUAL TUBE.

16. 4F PIN 8 1S REFERENCE. VOLTAGE VARIES ACCORDING TO INDIVID-
UAL TUBE.
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Iy g L
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R o

A6
Ap Port No. 410C-658




; == = = INDICATES AN ASSEMBLY.ALL COMPONENTS
LOCATED ON AN ASSEMBLY ARE PREFIXED BY THE ASSEMBLY DES-

IGNATION (e.g., R3 ON ASSEMBLY A7 BECOMES A7R3).

. UNLESS OTHERWISE INDICATED:
RESISTANCE IS IN OHMS.

CAPACITANCE IS IN MICROFARADS.

. = <EARTHGROUND, == =CHASSIS GROUND,
= CIRCUIT COMMON (FLOATING GROUND)

. \280; DENOTES WIRE COLOR USING STANDARD COLOR CODE. (eg.

9 = WHITE, 8 = GRAY, 0 = BLACK.)

] INDICATES FRONT PANEL LOCATION

-
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Figure 5-9. Power Supply Schematic.
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NOTES
. SWITCHES ARE SHOWN IN FULL CCW POSITIONS.
. P/O =PART OF.

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

L
= «EARTH GROUND, = = CHASSIS GROUND,
'17 = CIRCUIT COMMON (FLOATING GROUND).

INDICATES CIRCUIT GROUND BUS

- (O INDICATES PANEL ADJUST: (@ INDICATES SCREWDRIVER
AJJUST.

- \&37/INDICATES WIRE COLOR USING STANDARD COLOR CODE. (eg..
9 =« WHITE, 3 = ORANGE, 7 = VIOLET.

» OPTIMUM VALUE SELECTED AT FACTORY. AVERAGE VALUE
SHOWN.

[C_J INDICATES FRONT PANEL LOCATION.

= INDICATES REAR PANEL LOCATION.

410C - 1-0IRS
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Section V Model 410C

BOOT, AC PROBE
1103642101

TUBE SOCKET & CABLE ASSEMBLY
11036-62101

RETAINER RING
4108—21F

SPRING

1460-0006

DIODE CONTACT
4108—21P—1

GROUNDING CLIP
4108—21H

SLEEVE
4108—21E

PROBE CONTACT BODY
0041042101

80OT, AC PLUG PROBE HEAD
1103642102 0041042102
TELEPHONE PLUG  ma
— 1251-0209 CONNECTOR
1251-0029
CLIP INSULATOR
1400-0089

ALLIGATOR CLIP
14000046

Figure 5-12. Model 11036A AC Probe (Exploded View).
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1. Uniess otherwise specified, resistance in ohms. Capacitance in
microfarads.

2 1t value of ABC2 includes probe lead capecity.
3 = === indicates an asembly. All components located on any

smembly are prefixed by the assmbly designation (e.g., R1 on
amambly AS becomes ABR 1).

Figure 5-13. Model 11036A AC Probe Schematic.
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Figure 5-16. Simplified Schematic, DC Current Measurement.
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Figure 5-16. Simplified Schematic, DC Current Measureme
Figure 5-17. Simplified Schematic, DC Voltage Measureme
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Figure 5-19. Simplified Schematic, AC Voltage Measurement.
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Model 410C

Section VI

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

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

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

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

¢. Manufacturer's part number.
d. Total quantity used in the instrument (TQ column).

6-]. ORDERING INFORMATION.

6<4. To obtain t parts, address order or inquiry
to your local Hewiett-Packard Field Office (see lists at rear
of this manual for addresses). Identify parts by their
Hewlett-Packard part aumbers.

6-5. Non-Listed Parts.
6-6. To obtain a part that is not listed, include:
a. Instrument model number.
b. Instrument serial number.
¢. Description of the part.
d. Function and location of the part.
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Section VI Model 410C
Table 6-1. Replaceable Parts

REFERENCE -hp-

DESIGNATOR PART NO. ™ DESCRIPTION MFR. | MFR. PART NO.

Al 410C-19B Switch Assembly: Selector -hp-
R1 0727-0004 1 |R xdCfim5021%1/2 W 944% | CVs
R2 0727-0480 1 | R txdCfim2.32 M0 £1%0.5W 94459 | CVF
R3, R4 Not assigned
RS 0687-5661 2 | R txd comp 56 MO £10%1/2 W 01121 | EBS5861
RE 2100-0389 1 | R varww lin 10kQ 2105 5 W -hp-
RT 0887-1531 1 | R: fxd comp 15k0 £10%1/2 W 01121 | EB1531
RS, R9 Not assigned
R10 0727-0479 1 |RRtxdCMm250021%1/2W 944% | CcvF
Bl 3100-0383 1 | Switch: rotary 4-section §-position 76854 | obd

A2 410C-19A Switch Assembly: Range “hp-
R1 0728-0004 2 |RtxdCim1n+1%1/2W 9445 | CVF
R2 0727-0955 1 |R xdCfim10.50+1%1/2W 9445 | CVF
R3 0728-0004 R txdCflm10£1%1/2W 9445 | CVF
R4 0733-0018 1 |R xdCNm8IMO £1%2W 03888 | HV2000
RS Not assigned
RE 0687-1031 1 | R txdcomp10kn +10%1/2 W 01121 | EB1031
R7 0727-0478 1 | R txdCfim2.21M0:1%1/2W 9445 | CVF
RS, RS Not assigned
R10 0730-0176 1 | R txd 6 MO 20.5%1W 9445 | CvC
R11 07T27-045 1 | Rt txd Cflm 2 M0 £0.5% 1 W 01205 | CDIR
R12 0727-0458 1 | R txd Cflm 700 k0 £0.5% 1/2W 944% | cvFr
R13 0727-0457 1 | R txd C flm 200 k0 1% 1/2 W 9445 | CVF
R14 0727-0458 1 | R txd C flm T0kN £0.5% 1/2 W 94459 | CVF
R1S 0727-0455 1 | R: fxd C fim 20k0 £0.5% 1/2 W 9445 | CVF
R16 0727-0451 1 | R: txd C fim 1000 0 +0.5% 1/2W 9445 | CcvF
R17 0727-0454 1 | R: txd C flm 8000 0 0.5 1/2 W 9445 | CVF
R18 0727-0453 1 | Rt txd C im 2000 0 £0.5%1/2W 9445 | CVF
R19 0727-0452 1 | R xdCOm 000 20.5%1/2W 9445 | CVF
R20 07270450 1 |R txdCfim2000 40.5%1/2 W 94458 | CVF
R31 0727-0449 1 |R xdCOAmTOQ21%1/2W 94459 | CVF
R22 0727-0448 2 | R txdCNm20021%1/2W 94450 | CVF
R23 0727-0448 1 |RRxdCm70:1%12W 9445 | Cvs
R34 0727-0445 1 | R xdCm2021%1/2W 9445 | Cvs
R3S 410C-26B 1 | R £xd0.70 -hp-
R26 410C-28A 1 | R xdo0.30 -hp-
R27 thru R29 Not assigned
R30 0727-0701 1 | R txdCim8450Q 21%1/2 W 9445 | CVF
R31 0727-0031 1 | R txdCfim 800 £1%1/2W 01295 | DC1/2PR
R32 0727-0448 R fxdCfim200 «1%1/2W 9445% | CVF
R33 0727-0948 1 | R dCfim100n+1%1/2W 944% | CVF
R34+ 0687-1011 1 | Rt txd comp100Q 210%1/2 W 01121 | EB1011
81 3100-0382 1 | Switch: rotary S-section 11-position

(RANGE)

A3 410C-85A Assembly: Amplifier -hp-

Al 1990-0020 Assembly: Chopper Block -hp-
V1 thru Not separately replaceable, part of Chopper
V4 Assembly (1990-0020)
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Model 410C Section VI
Table 6-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. | MFR. PART NO.
A3J (Cont'd)
A2 1990-0207 Assembly: Lamp -hp-
. c1 Not separately replaceable, part of Lamp
Assembly (1990-0207)
D81, DS2 Not separately replaceable, part of Lamp
Assembly (1990-0207)
Rl, R2 Not separately replaceable, part of Lamp
Assembly (1990-0207)
c1 0160-2641 1 | C: txd poly 0.1 uF 210% 50 vdew 56289 | P13&0T2
c2 0160-3116 1 | C: txd poly 0.047 uF £10% 50 vdcw 56289 | P136048
c3 Not assigned
C4 0160-0161 1 | C: txd my 0.01 uF 200 vdew 56289 | 192P10392
cs 0140-0208 1 | C: fxd mica 680 pF +5% 300 vdcw 00853 | obd
(o] ] 0160-2128 1 | C: txd my 0.33 uF £20% 200 vdcw T2354 | F307C334M
c1 Not assigned
cs 0180-0039 1 | C: fxd Al elect 100 uF 12 vdew 56289 | D32697
co 0160-3366 2 | C: txd my 0.22 uF £20% 100 vdew 72354 | F307C224M
c10 Not assigned
c1 0180-1819 1 | C: txd Al elect 100 uF 50 vdcw 56289 | 30D107GOS00H2
c12 0160-3368 C: txd my 0.22 pF £20% 100 vdcw T2354 | P307C224M
c13 0150-0008 1 | C: txd cer 0.05 uF 100 vdcw 72082 | 845-X5V-5032
Ccl4 0170-0018 1 | C: txd my 1 uF +5% 200 vdew 84411 | HEW-4
c1$ Not assigned
(1] 0140-0154 1 | C: fxd mica 1300 pF 2 5% 500 vdcw 146855 | RCM15E101K
CR1, CR2 1901-0156 1 | Diode: 51 50 mA 03877 | 8G3288
Q1, Q2 1853-0020 2 | TSTR: 8t PNP ~hp-
R1 0687-6841 1 | R: txd comp 680 k0 £10% 1/2 W 01121 | EBG841
R2 0687-1851 R: txd comp 1.8 M0 £10%1/2 W 01121 | EB1851
R3 0811-0998 1 | R: txd comp100 2 1% 1/4 W <hp-
R4 Not assigned
RS 2100-0760 1 | R: var comp lin 50k0 230% 1/4 W 71500 | Series 5 Type 70-1
RS Not assigned
RT 0687-5661 R: ftxd comp 56 M0 210512 W 01121 | EB5661
RB 0687-4731 1 | R: txd comp 4Tkl :10%1/2 W 01121 | EB4731
RO 0687-4701 1 | Rt txd comp47Q £10%1/2 W 01121 | EB4T01
R10, R11 Not assigned
R12 0757-0164 1 | R fxd met flm 5600 Q +2% 1/2W 07115 | C20
R13 0757-0168 2 | R txdmetflm 30k0 22%1/2 W 07115 | C20
R14 0757-0163 1 | R txd metflm 3000 0 2% 1/2W 07115 | C20
R15 0757-0165 1 | R txd metflm 13k +2%1/2 W 07115 | C20
R18, R17 Not assigned
R18 0757-0001 1 | R: txdmetflm 18 k0 £2%1/2W 07115 | C20
R19 0757-0168 R: fxd metflm 30k «2%1/2 W 07115 | C20
R20 0687-1021 3 | R: txd comp 1000 0 210%1/2 W 01121 | EB1021
R21 2100-0396 1| R varwwlin 10k 22051 W 79727 | ESTOPAB
R22, R23 Not assigned
R24 0687-2751 1 | Rt xd2.7M0 2109 1/2W 01121 | EB27S1
R25 0687-2221 1 | Rt txdcomp2.2k0 +10%1/2 W 01121 | EB2221
R26 0887-1021 R: fxd comp 1000 0 210% 1/2 W 01121 | EB1021
R27 thru R29| Not assigned
RS0 2100-0413 1 | R: var comp lin 2.5MQ 220% 1/4 W 71590 | Series 5 Type 70-1
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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.
A3 (Cont'd)
R31 2100-0227 1 | R: varww lin 200 +10%1W -hp-
Vi 1932 -0027 1 | Tube: electron 12ATT dual triode 80131 | 12AT7
A4, AS Not assigned
AS 410C-658 Assembly: Calibration -hp-
CR1 1901-0025 1 | Diode: 81 0 mA $3332 | DICT2
R1 07T27-0751 1 |R &xdCim 1000 0 £1%1/2 W 94459 | CVF
R2 Not
RS 2100-0394 6§ | R: arww lin 300 0 +20% 1 W 11236 | Sertes 110
R4 0727-0747 2 |R xdCNm7500:1%12W 9445 | CVF
RS 2100-0394 R: varww lin 300 Q 220% 1 W 11236 | Series 110
RS 0728-0011 1 |R: xdCNim 3800 1% 1/2W 9445 | CVF
RT 2100-0394 R: varww lin 300 0 +20% 1 W 11236 | Series 110
RS 0728-0010 1 |R: xdCim2200 1%1/2W 94459 | cvs
R9 thru R13 Not assigned
R14 2100-0394 R: varww lin 300 0 :20% 1 W 11236 | Series 110
R15 Not assigned
R16 0758-0048 1 | R: fxd metflm 8200 0 +5%1/2 W 07115 | C20
R17 0727-0866 1 |R: xdCflm 1800 1% 1/2W 944%9 | CVF
R18 2100-0394 R: varww in 300 0 +20% 1 W 11236 | Series 110
R19 Not assigned
R20 2100-0395 1 | R: var comp lin 300 0 £20% 1/4 W 71500 | Series 5 Type T0-1
R21 0727-0475 1 | R xdC9700 20.5%12W 94458 | CD1/2MR
AT 410C-63E Assembly: Power Supply -hp-
C1» 0140-0041 1 | C: fxd mica 100 pF £ 5% 500 vdew 04062 | RCMI15E10LJ
CR1 thru Not assigned
CRS
CRS 1902-0026 1 | Diode: breakdown 36.5V £10%0.4 W 04713 | $Z10939-343
CR7 1902-0881 1 | Diode: breakdown §.09 V £10% 500 mW 04713 | SZ12385
CR8 $080-9050 1 | Diode: breakdown6.49 V +5%0.4 W -hp-
J4 1251-0213 1 | Connector: 15 pin PC 95354 | SD-615W(125)
Rl, R2 0764-0003 2 | R: txd metflm 3300 0 £5%2 W 07115 | C428
R3 0758-0018 1 | R: fxd met flm 15k0 +5%1/2W 07115 | C20
R4 0764-0026 1 | Rt txd met flm 13kQ £5%2 W 07115 | C428
RS, R8 Not
R7 Deleted in serial number 844-09954 and up
R8 0758-0002 1 | R txdmetflm 560 0 +5%1/2W 07118 | C20
RS Not assigned
R10 0758-0083 1 |R txdmetflm 88 Q +5%1/2W 07115 | C20
A8 11036A Assembly: AC Probe (-hp- Model 110364, -hp-
complete)
c1 Not separately replaceable, part of AC P
(11036A)
c2 Not separately replaceable, part of AC
(11036A)
P1 1251-0209 1 | Plug: telephone 3 conductor 82389 | 2P-1297
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Model 410C Section V1
Table 6-1. Replaceable Parts (Cont'd)
s | -kt TQ DESCRIPTION MFR. | MFR. PART NO
A8 (Cont'd) .h
Rl Not separately replaceable, part of AC Prob
(110364)
vi 00410-87901 Tube: electron diode -hp- .
c1 0170-0021 1 | C: fxd my 4700 pF +10% 400 vdcw 84411 | 620570047
c2 0170-0022 1 | C: fxd my 0.1 uF £10% 600 vdcw 50875 | HEW-17
c3 0150-0023 1 | C: fxd cer 2000 pF £20% 1000 vdew 56280 | 19C203A
c4 Not assigned
c5 0180-0025 1 | C: txd Al elect 4x20 uF +50% -10% 00853 | Type PLI
450 vdcw
cé 0180-0153 1 | C: txd Al elect 2x1200 pF +100% -10% 00853 | 484039
20 vdew
CRl1, CR2 1901-0036 1 | Diode: S 300 mA 01841 | obd
CR3, CR4 1901 -0049 1 | Diode: Si 500 mA 86684 | 34034
DSl 21400244 1 | Light indicator: AlH neon (p/o 83) 87034 | AIH
F1 2110-0201 1 | Fuse: cartridge slow-blow 0.25 A 125V <hp-
J 1251-0200 1 | Jack: telephone 3 conductor 82389 | 3J-1291
2 Assembly: DC AMPLIFIER OUTPUT (see
MISCELLANEOUS for Part Nos.
I3 1251-2357 1 | Connector: power cord receptacle 82389 | EAC-301
M1 1120-0317 1 | Meter: 0-1mA <hp-
Ql 1853-0063 1 | TSTR: si PNP 04713 | sJ1528
R1 0727-0274 1 |R dCmIMR21%1/2W 944% | CVF
R2 0758-0086 1 | Rt fxd metflm 100 0 +5% 1/4 W 07115 | co7
R3 2100-0415 1 |R varwwlin250 +10%2W 08984 | FFF-1
R4 Not assigned 5
RS 0687-3331 1 | R &xd comp33 ki 2105 1/2 W 01121 | EB3331
R6 0727-0231 1 | R: &xd C fim 284 k0 £0.5%1/2 W 91637 | DCS1/2
RT 0727-0168 1 |R: txdCflm 15k «1%1/2W 91637 | DCS1/2-15
RS 2100-1567 1 | R varww 10k 210%2 W 11236 | 117
R9 0727-0180 1 | R xdCfim25.5k0 21%1/2 W 916837 | DCS1/2-15
s1 3101-1248 1 | Switch: SPST pushbutton (Line) 20207 | 53-55480-121-A1F
s2 8101-1234 1 | Switch: DPDT slide (Selector)
T1 = 9100-0174 1 | Transformer: power <hp-
w1 8120-1348 1 | Cable: power 3 conductor 7-1/2 It. long ~hp-
w/NEMA plug
xQ1 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-




Section VI Model 410C
Table 6-2. Replaceable Hardware
REFERENCE ~hp-
DESIGNATOR PART NO. T™Q 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 | Bracket: connector (used with A3 comnector)| -hp-
410C-128 1 | Bracket: switch (used with A8 comnector) ~hp-
0041001202 2 | Bracket: cover retainer -hp-
1200-0081 2 | Bushing: insulator (used with Q1) 26385 | 974 Special
14100091 2 | Bushing: panel (used with A1S1 and A282) 28520 | SB-437-4
04000019 3 | Bushing: strain relief ~hp-
410C-1A 1 | Chassis: transformer -hp-
14000048 1 | Clip: alligator (P/O 11038A) :R-_
410B-21H 1 | Clip: grounding (P/O 11036A)
1251-0029 1 | Connector: male (P/0 110364) ~hp-
410B-21P 1 | Contact: Diode (p/o 11036A) ~hp-
3130-0038 1 | Coupler: switch 45255 | 10Xx20X1
S000 - 8565 1 | Cover: side ~hp-
00410-64102 1 | Cover: top (requires 2 brackets ~hp-
00410-01202) ;
8000-8577 1 | Cover: bottom -hp-
50600727 2 | Foot assembly =hp-
5060-0703 2 | Frame: side -hp-
5040-0700 2 | Hinge (used with tilt stand) -hp-
11838884 i m{a“?u P/0 110 ) || demre
0340 -0086 1| o abEy okt dadle X
0340-0091 1 | Insulator: binding post triple ~hp-
1520-0001 2 | Insulator: capacitor (used with C1-C2) 56137 | XP
0340-0007 1 | Insulator: ceramic standolf 71500 | obd
0370-0112 1 | Knob: black bar concentric ~hp-
0370-0113 1 | Knob: black bar w/arrow ~hp-
0370-0114 1 | Knob: red w/arrow <hp-
036800016 1 | Lug: solder lock M 78452 | 718 _
0360 -0007 4 | Lug: solder #10 78189 | 2501-10-00
036800042 2 | Lug: solder 80° 79683 | obd
22680-0001 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. T3743 | obd
2950 -0006 3 | Nut: hex 1/4-32x 3/8 in. 73734 | 5000
2950-0001 3 | Nut: hex 3/8-32x1/2 in. 73743 | obd
2950-0037 1 | Nut: hex 1/2-16 x 11/16 in. 75015 | obd
2050 -0038 1 | Nut: bex 1/2-24x 11/16 in. 75015 | 903-12
0580 -0039 4 | Nut: speed 8-32 78553 | C6800-632-1
0580-0052 2 | Nut: speed 6-32 78553 | CB020-632-4
00410-00211 1 | Panel: fromt ~hp-
00410-00202 1 Panel: rear ~hp-
410C-41A 1 | Plate: insulator (used with A1S1 and A2S2) -hp-
1200 -0043 1 Plate: insulator (used with Q1) TIT8S | 294457
1251-0209 1 | Plug: telephone (p/o 11038A) 82380 | 2P-1297
00410-42101 1 | Probe: contact body (P/O 11036A) -hp-
00410-42102 1 | Probe head (P/0O 11038A) ~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 V1
Table 6-2. Replaceable Hardware (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. ™ DESCRIPTION MFR. MFR. PART NO.

2390-0007 4 | Screw: machine 86-32 x 5/16 in. BH w/lock | 83385 | cbd
2370-0002 8 | Screw: machine 8-32x 3/8 in. FH 80120 | obd
2370-0003 2 | Screw: machine 6-32x 1/2 in. FH 80120 | obd
410B-21E 1 | Sleeve (p/o 11036A) -hp-

1460 -0006 1 | Spring: diode contact (p/o 11036A) 91260 | obd
1490-0031 1 | Stand: tilt 91260 | obd
410C-86A 2 | Support: circuit board (used with A3) ~hp-

410C-21D 1 | Test lsad assembly: COM <hp-

410C-21C 1 | Test lead assembly: DCA -OHMS -hp-

410C-21A 1 | Test lead assembly: DCV (includes R1) =hp-

5020-8852 1 | Trim: meter -hp-

11036-82101 1 | Tube: socket and cable assembly -hp-

(p/o 110368A)

3050 -0086 2 | Washer: flat #6 T3734 | obd
30500067 3 | Washer: flat 3/8 in. ID 73734 | obd
0800-0016 1 | Washer: fuse holder 76880 | 622710
2190-0005 2 | Washer: lock #4 external 80120 | obd
2180-0004 2 | Washer: lock # internal 78189 | SF1004
2190-0003 2 | Washer: lock #4 split 83385 | obd
2190-0047 30 | Washer: lock #8 countersunk 78189 | obd
21900011 2 | Washer: lock #10 internal T8189 | 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. intermal 78189 | 1224-08

1 | Washer: Neoprene 7515 | 901-2

1400 -0090
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Figure 5-11, Amplifier Schematic:

Delete:
284K
(ZER0 405D
25.5K
+6V -9V
Page 5-1, Paragraph 5-11a:

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

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

Page 5-8, Paragraph 5-34¢:
Switch to -DCV. If any deflection is observed,
adjust A3R21 to retum 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.

NOTE

Later Models 410C (Serial Prefix 550 and
above) use the ZERO ADJUST on the rear
panel for increased accuracy for DC ZERO
ADJUSTMENT. It is recommended that
earlier models be modified accordingly.
Refer to -hp- Service Note 410C6 for
modification instructions.

CHANGE 8
Section VI, Table of Replaceable Parts:
Delete: A3C11; Capacitor: fxd, 100 uF, 25 vdcw -hp-
Part No. 0180-0094.
Add: A3C11; Capacitor: fxd, 100 uF, 50 vdew -hp-
Part No. 0180-1819.

NOTE

Later Models 410C (Serial No’s. 550-05301
and above use a 50 vdcw 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 modi-
fied accordingly in case of failure of the
25 vdcw capacitor.

CHANGE 9
Section VI, Table of Replaceable Parts:
Delete: A3CI -hp- Part No. 0160-2641.
A3C2 -hp- Part No. 0160-3116.

C3

Add: A3CI -hp- Part No. 0170-0030.
A3C2 -hp- Part No. 0170-0077.

CHANGE 10
Figure 5-9, Power Supply Schematic:
Add A7R7, 1100 Q between anode of A7CR7 and
base of Q1.
Change value of A7R8 to 1200 2.

Section V1, Table of e Parts:
Add ATR7 R: fxd met flm 110082 £ 5% 1/2W -hp-
Part No. 0758-0069.
Change A7RS to 1200 Q -hp- Part No. 0758-0070.

CHANGE 11
Section VI, Table of Parts:
Change F1 to -hp- Part No. 2110-0018.
Change J3 to -hp- Part No. 1251-0148.
Change S1 to -hp- Part No. 3101-0100.
Change S2 to -hp- Part No. 3101-0033.
Change W1 to -hp- Part No. 8120-0078.

The following -hp- Part No's. concern color con-
version and apply to earlier “blue” colored
instruments. Part No's. for “brown™ instru-

ments are listed in Table 6-1.
Panel: Front 410C-2A
Panel: Rear 410C-2C
Cover: Side 50000703
Cover: Bottom 5060-0714
Trim: Meter 5020-5388
CHANGE 12

On instruments with Serial No's. 982-12404 and greater,
rear panel markings were changed to conform to
LE.C. standards (No. 66), except on 410C-H60
instruments.

CHANGE 13
Section VI, Table of Replaceable Parts:

A3QI and Q2 were changed to silicon transistors -hp-
Part No. 1853-0020. These parts should be used
for all replacement. To modify earlier models,
simply replace both Q1 and Q2 with the silicon
part.

CHANGE 14

Section VI, Table of Replaceable Parts:
Series Regulator Tstr Q1 was changed to silicon -hp-
Part No. 1853-0063. This part should be used for -

all replacement.
CHANGE 15

Section VI, Table of Replaceable Parts:
ATCRS is changed to -hp- Part No. 5080-9050. This
part no. is a hand selected component and should
be used for all replacement.
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