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CERTIFICATION

Hewlfetr-Packard Company certifies that this product met its published specifications at the time of shipment from the
Jactory, Hewlett-Packard further certifies that its calibrarion measurements are traceable 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
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty
shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, either
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 Buyet. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Hewleti-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 Suales and Service Office.
Addresses are provided at the back of this manual, .

10/1/1
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HEWLETT
[éﬁ] PACKARLD
SAFETY SUMMARY

The foliowing general safety precautions must be observed during slf phasas of operation, ssrvice, and repair of this
instrument. Failura to comply with these precautions or with specific warnings elsewhers in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
lisbility for the customer's faiiure to comply with these 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 outlet. The power jack and mating plug of the
power cable meet International 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
sigctrical instrument in such an environmant 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 ray 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 GR 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 Hewiett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

DANGEROUS PROCEDURE WARNINGS

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

Dangsrous voltages, capable of causing desth, are presant in this instrument. Uss ex-
trama caution when hnndlinn_. testing, and adjusting.
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SAFETY SYMBOLS

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

il
D o~ P

r}7 o L

| ¢

S CAUTION

UE?I

NOTE:

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 agalnst 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 inciudes all exposed metal struc-
tures. :

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

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 & 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
t0 procedure, practice, condition or the like, which is essential 1o
highlight.



https://www.manualsplus.com/

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTIDN.

1-2. The Hewlett-Packard Model 410C Electrenic
Voltmeter can be used to measure dc voltage, dc cur-
rent, ac voltage, and resistance. Positive and negative de
voltages from 15 mV to 1500 V full scale and positive
and negative d¢ currents from 1.5 pA to 150 mA full
scale can be measured. Resistance from 10 2 to 10 M}
mid-scale can be measured with an accuracy of = 5%;
resistance from 0.2 @ to 500 M£ can be measured with
reduced accuracy. The Model 410C Electronic
Voltmeter specifications are given in Table 1-].

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

1-4. INSTRUMENT AND MANUAL IDENTIFICATION.

1-5. Hewlett-Packard uses a two-section serial number
consisting of a 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 = U.8.A.; G = 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 instrumeni 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 infor-
mation located in Appendix € adapts the manual to in-
struments 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 saccessories and their specifications is given
below. :

1-8. Mods! 1103BA AC Probe,

1-19. This accessory, when used with the Model 410C,
permits ac voltage measurements over a frequency range

of 20 Hz to 700 MHz. Refer to Figure 3-5 for the max-
imum RMS voltages that can be applied to the AC Pro-
be in this frequency range. Reference calibration ac-
curacy at 400 Hz (sinusoidal) is + 3% of full scale. Fre-
guency response is & 10% from 20 Hz to 700 MHz,
with indications obtainable to 3000 MHz. Frequency
response &t 100 MHz is within £ .2%. The Model
11036A responds to the positive-peak-above-average
value of the signal applied. The Model 4106C is
calibrated to read in RMS volts, for sine wave inputs,

1-11, Model 1104GA Capacity Divider,

1-12. This accessory (formerly the Model 453A) extends
the ac voitage 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.

1-13. Model 11842A Probe T Connector.

1-14. This accessory (formerly the Model 455A) is used
for connecting the Model 11036A Probe across & 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 500 MHz and 1.2 at 1000 MHz, With this device,
measurement of power traveling through a transmission
line may be made with reasonable accuracy to 1000
MHz. The usual precautions must be taken to provide
accurate impedance matching and the elimination of
standing waves along the line through which power is
floating. By using a dummy load at the receiving end of
this T joint power output of various devices can be
measured. In many applications power going into a real
load, such as an antenna, can be conveniently measured
up 1o 1000 MHz with good accuracy.

1-15. Model 11043A Type N Connector.

i-16. 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 in-
cluded.

117, Model 11045A DC Divider.

1-18. This accessory extends the maximum dc vbitage
range of the Model 410C to 30 kV. Voltage division is
100:1, £ 5%, and input resistance is 9900 MQ. When

1.1
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General Information

used with the Medel 410C input resistance is 10,000 MQ.
This probe offers maximum safety and convenience for

Model 410C

measuring high voltages such as in television equipment,
etc. The maximum current drain is 2.5 gA.

Tabla 1-1, Specifications.

DC VOLTMETER

Voltage Ranges: 15 mV to £ 1500 V full scale in 0.5,
1.5, 5 sequence (11 ranges).

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

Input Resistance: 100 MQ = 1% of 500 mV rangs and
sbove, 10 MR £ 3% on 15 mV, 50 mV, and 150 mV
ranges.

DC AMMETER

Current Ranges: = 1.5pA to £ 150 mA fullscalein 1.5,
5 sequence (11 ranges),

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

Input Resistance: Decreasing from 8 k@) on 1.5 uA scale
to approximately 0.3 @ on the 150 mA scale.

. Special Current Ranges: + 1.5, £ 5, %= 15 nancamps
may be measured on the 15, 50, end 160 miliivoit
renges using the voltmeter probe, with + 5% accuracy
and 10 MQ input resistanca.

OHMMETER

Resistance Range: Resistance from 10 0 to 10 M cantar
scalas {7 rangas).

Accuracy: Zero to midscele: + 5% of readingor £ 2%
of midscale, whichever is greater.
+ 7% of reading from midscale vaius of 2,
+ 8% of reading from scale valua of 2 tc 3.
t 9% of reading from scale value of 3 te 5.
+ 10% of reading from scale value of 5 to 10,

AMPLIFIER

Voltage Gein: 100 maximum,

AC Rejection; 3 d8 at % Hz; approximately B8 dB at
B0 Hz snd higher frequencies for gignais less than
1800 V peak or 30 times full scale, whichever is
smailer,

Isciation: Impedance betwesn common and chassis is
> 10 MQ in parailel with 0.1 aF, Common maybe
floated up to 400 V dc above chassis for de and resis-
tance measurements.

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

Output impedance: .Less than 3 1 at de.

Noise: |esa than 0.5% of full scale on any range {p - pl.

DC Drift: Less than 0.5% of fuil scale/yesr st constant
temparsture. Lasgs than .05% of full scaie/°C.

Overload Recovery: Recover from 100:1 overioad in < 3
s8C.

AC VOLTMETER

Ranges: 0.5V full scale 10 300 V in 0.8, 1.5, 5§ sequence
{7 ranges).

Accuracy: = 3% of full scale at 400 Hz for sinusoidal
voltages from 0.5 to 300 V rms. The AC Probe responds
to the positive pesk-above-avaraga value of the applied
signal,

Freguency Response: + 2% from 100 Mz to 50 MHz
(400 Hz ref.}, = 4% from B0 MHz to 100 MHz & 10%
from 20 Mz to 100 Hz and = 1.5 ¢B from 100 MHz 10
to 700 MHz.

Fraquency Range: 29 Hz to 700 MHaz.

Input impedance: Input capacity 1.5 pF, input resistance
> 10 MQ at jow frequencies. At high frequencias impa-
dance drops off due to dislectric loss.

Safety: The probe body is grounded to chassis in the AC
Function for safety. Ali ac meaguraments are refarencad
to chasais ground.

Meter: Individually celibrated taut band meter. Responds
to positive pesk-above-aversge. Calibrated in rms volits
for sine wave input,

GENERAL

Maximure Input: {see Overload Recovery)
DC: 100 Voon 15, 80 and 150 mV ranges; 500 V on
0.5 to 15 V ranges; 1800 V on higher ranges.
AC: 100 times fuli scala or 450 V peak, whichaver is
iess,

Power: 115 or 230V + 10%. 48 to 440 Mz, 10 watts
{17 waetts with 11036A AC Proba).

Dimensions: 8% in. high (18.5 cm); 5 1/8 in. wide
(13.01 om); 11 in. deep {27.9 cm) bahing psanei. Fits
5060-0787 Rack Adapter and 1050 series combining
cases.

Weight:
Net: 7.8 Ibs. (3.4 kg
Shipping: approximsetely 14.5 Iba, {6.58 kg)

Accessories Furnished: Detachable power cord, NEMA
plug; -hp- Modet 11036A AC Probe,

Option 002: -hp- Modael 410C less AC Proba.
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SECTION Il
INSTALLATION

2-1. INSPECTION.

2-2, This instrument was carefully inspected both
mechanically and electrically, before shipment. It
shouid 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. Aiso, 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 page following the title page of this manual.

2.3, INSTALLATION.

2-4. The -hp- Model 410C is solid state and requires no
special cooling. However, the instrument should not be
operated where the ambient temperature exceeds 55°C
{140°F).

2-5. RACK MOUNYING.

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.

2-7. Models 1051A and 1052A Combining Cases.

2-8. The Combining Cases are full-module units which
accept various combinations of submodular units. Be-
ing a full width unit, it can either be bench or rack
mounted. An illustration of the Combining Case is
shown in Figure 2-1. Instructions for installing the
Model 410C are shown in Figure 2-2.

2-9. Rack Adapter Frame {-hp. Part Rumber 5060-8762).

2-10. The adapter frame is a rack mounting frame that
accepts various combinations of submodular units, It
can be rack mounted only. An iilustration of the
adapter frame is given in Figure 2-3. Instructions are
given below.

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

DIVIDER LAYTCH

20488164

DIVIDER ASSEMBLY °

\suamooux.g RETAINER

Figure 2-1. Ths Combining Case.
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Installation

Model 410C

s1ee (1)

SLIDE TOP PART
TO viMe?

ster (@)

SLIDE BOTTOM PART
TO LIMIT

step (D

BUSH IN TO LIMIY

sTep (@

SLIDE QVER TO LT

srep (B

PLUSH DOWN
TQ RELEASE

stEr (&

PLACE INSTAUMENT
INTQ CASE

ster (D

SET RETAINER BACK
INTC PLACE

STEP

PUSH P TO LOCK

Figure 2-2. Steps to Place Instrument in Combining Case.

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

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

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

e. The complete assembly is ready for rack moun-
ting.

2-11. THREE-CONDUCTOCR POWER CABLE.

To protect operating persorinel from electric
shock, the National Electrical Manufac-
turer’s Association (NEMA)} recommends
that the instrument panel and cabinet be
grounded. All Hewleti-Packard instruments
are equipped with a three conductor power
cable which grounds the instrument when
plugged into an appropriate receptacle,

2-12. 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 an adequate ground.

2-2

- FILLER PANEL o

| ‘ 1
o ' 0
o o
o o
o) o
o] o
o 0

{ woceee |

t '
' ¢ ' 1

Figure 2-3. Adapter Frams instrumsnt Combination.

2-13. PRIMARY POWER REQUIREMENTS.

2-14. The Model 410C can be operated from either 115
or 230 V, 48 to 440 Hz. The instrument can be easily
converted from 115 to 230 V operation. The SELEC.
TOR switch, 52 a two-position slide switch located at
the rear of the instrument, selects the mode of ac opera-
tion, The line voltage from which the instrument is set

{
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Mode} 410C

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.

©

ADAPTER
FRAME

49%0%1—:
INSTRUMENT

i
/SPAC?ER
CiLAMP

i
g
®
% =
@ B
SPACER CLAMP @ e

RETAINING SCREWS

Figire 2-4. Twa Half Modules in Rack Adapter,

ECAUHON§

Do nof change the setting of the line voltage
switch when the voltmeter is operating.

2-15. Repacking for Shipment,

2-16. The following paragraphs contain a general guide
for repackaging of the instrument for shipment. Refer
to Paragraph 2-17 if the original container is to be used;

Instatlation

2-18 if it is not. If you have any questions, contact your
local -hp- Sales and Service Office (See Appendix B for
office iocations.)

NOTE

If the instrument is to be shipped to Hewleti-
PBackard for service or repair, attach a tag to
the instrument identifving the owner and in-
dicate the service or repair to be performed;
include the model number and full seriai
number of the instrument. In any cor-
respondence, identify the instrument by
model number, serial number and serial
number prefix.

2-17. 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 pur-
chased from your nearest -hp- Sales and Service Office.

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

2-18. If original container is not to be used, procesd as
follows:

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

b. Place packing material around al} sides of instru-
ment and protect panel face with cardboard strips.

¢. 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 IN-
STRUMENT.,"” “FRAGILE,” etc.
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Operating [nstructions

Model 410C

—
[Th] Vo€ _vouTHeTER Lot
e "CWLETY PACARED

£

FUNCTION SELECTOR: This control is used for select-
ing type of measurament to ba made. There are: & DC
Voitage, + DC Currant, AC Voltage, and resistance
measurements,

AC ZERQO: This controi provides adjustment for zero-
setting the meter before making ac voltage
mMmeasurements,

MECHANICAL ZERO ADJUST: This adjustment
mechanically zerc-sets the meter prior 10 turming on
Voltmeter.

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

@ AC POWER SWITCH: This pushbutton-lamp combina-
tion, whan depressed, turns the instrument power on or
off. The pushbutton giows when the Voltmaetar power is
on.

DCA-OHMS: This lead is used in conjunction with the
COM Lead 10 measurs dc current or ohms, The FUNC-
TION SELECTOR determines which measurement is
madie,

COM: This iead is used with the input leads for d¢ cur-
rent, d¢ voltage, and resistance measurements. The
COM Lead is normaily floating; however, a shorting bar
can be connacted from the floating ground terminal to
the chassis ground terminai on the DC AMPLIFIER OUT-
PUT connector. f a shorting bar is not used, the COM
Laad is fioating except when tha FUNCTION SELECTOR
is set 10 ACV.

DCV: This lead is used in canjunction with the COM
Lead to measure i dc voitage.

5 ?é 555

—/ou@mnw

OC AMPLIFIZR QUTPUT

~a LINE
He/230V
23%mar

AC PROBE (300 Vv MAX}: Raceptacte for telephone-
type plug of Modal 11038A AC Proba. With probe con-
nected, the Voitmetar may be used to make ac voltaga
measuremeants.

& ADRJUST: This control is used to set meter pointer
to oo before resistance measuraments are made. Only
periodic adjustment of this screwdriver adjustment is
neLessary.

LINE VOLTAGE: This two-position slide switch sets the
instrument to accept either 116 or 230 V ac primary
power.

@ FUSEHOLDER: The fuseholder contains a .25 empere
stow-blow fuse for both 116 V ac end 230 V ac moades
of operation.

® AC POWER CONNECTOR: Accapts powsr cable sup-
plied with the instrument.

@ DC AMPLIFIER OUTPUT: Provides dc voltage output
proportional to meter indication for driving externat
recorder. 1,6V dc output for full scala meter defiection,

@ZERO ADJUST: This control is used to set meter
pointer to zero when celibrating for do and resistance
measurements.

NOTE

In some oider 410C°s there Is no “rero adjust
pot”, It is however possible, 1o use pot A3R6
{see Figures 5.4 and 5-5) to set the meter pointer
to zero. Pot A3RE6 is located close to the top

- vover of the instrument and can be accessed with
a small screwdriver. This note is only applicabls if
the new amplitior board 00410-665602 is
retrofitted in an older 470C.

Figure 3-1. Front and Rear Pansl Controls.
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SECTION 1l
OPERATING INSTRUCTIONS

3-1, INTRODUCTION.

3-2. This section presents operating instructions for
using the -hp- Model 410C Analog Voltmeter. Refer to
Figure 3-1 for the foliowing discussion.

3-3. The 410C is capable of measuring dc voltages up to
1500 V dc, de currents to 150 mA, and resistances up to
10 M (center of scale), Also, ac voltages of up to 300 V
ac can be measured by using the 11036A AC PROBE,

3.4, FRONT AND REAR PANEL DESCRIPTION.
3.5, Figure 3-1 contains a brief description and a loca-

tion layout of the front and rear panel controls and con-
nectors.

3.6. OPERATING PROCEDURES.

3-7, Before operating the 410C from the AC line verify
that the line voltage selector switch, located on the rear
panel of the instrument, is matched to the line voltage
being used. Proceed to apply power. Turn the instru-
ment on by depressing the ac power switch. The ac
power switch will glow internally when the voltmeter
power is on. If ac voltage measurements are to be made,
plug the Model 11036A AC PROBE assembly into the
AC PROBE receptacle (instrument front panel} and
allow a minimum of five minutes warmup time.

3.8. DC Voltage Measursments.

3.9. Instructions for measuring dc voltages are given in
Figure 3-2.

i

YRLIS - h47S
H

AOC VOLTMETER

FUNCTION
AL 26RO

565 b ® o6

[
OG-S 0697 4

Depress the AC power switch [lamp - switch combina-
tiont.

Set FUNCTION SELECTOR to polarity desired { + DC "or
-DCVi.

@Set RANGE 10 desirad voltage position.

THNSOADRY

D AMBLIFIER JUTPUT ZERO 4D,

z : ~ LINE
18 /R8Oy
. LG - > Ty
N SELERIDR
HE 48-4a0ns
1157230V £i0%,
26 VA MAX

@ Connect COM Lead to the ground of circuit undar test.
@ Touch DCV prabe to test point.
Read voltage on the appropriate VOLTS-AMPS scale,

Figure 3-Z. DC Voltage Measuroments,

3-1
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The COM lead of the Mode! 410C is normal-
Iy floating. A shorting bar can be connected
at the DC AMPLIFIER OUTPUT connec-
tor, on the instrument buck panel, to con-
nect the COM lead ro earth ground. If the
410C is allowed to fioat, the COM lead must
not be connected to voitages greater than 400
V dc.

3-10. DC Current Measurements.

3-11. General instructions for measuring dc current are
given in Figure 3-3.

3-12. Measuring DC Nano-Ampere Currents,

3-13. The three most sensitive ¢ voltage measurement
ranges may be used to measure dc¢ nanc-ampere cur-
rents. Figure 3-4 describes this operation.

3-14. Rasistance Measuramants.

3-15. The procedure for making resistance measure-
rents is given in Figure 3-5.

3.16. Before making in-circuit resistance measurements
be certain that power has been removed from the circuit
under test. All capacitors should be discharged to
eliminate residual voltages.

Mode! 410C

3-17. AC Voltage Measurements {Figure 3-6}.

$CAun0N3

One side of almost all power distribution
systems is grounded. Extreme caution must
be used if direct measurement of power line
voltages is attempted. [f the ground clip lead
is accidentally connected to the ungrounded
side of the line, severe damage to the 410C is
bossible 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 0 V while contacting the
ungrounded lead will give full volrage
reading.

3-18. Although the Model 410C indicates a ful! scale ac
range of 500 V, the optional Model 11036A AC Probe
should not be connected to ac voltages in excess of 300
V rms. AC voltage referenced to & d¢ voltage may be
measured, but the AC Probe clip (alligator type) must
be connected to the ground { + ) of the circuit under

test.
ECAUHON?

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

i L = " g r——

Youis - IHPS

[{@ acC VOLTMETER
REMLETT  AACKAND

FuNCTION RANGE
AL ZERC 158uh A 1 ShA
i a2

AOC-B- 0687

@ Depress the AC power switch tlamp-switch combina-
tiont,

@Set FUNCTION SELECTOR to the polarltv desired
{+ DCA or - DCA).

Mg

D1

orsTany

O AMPLIFIER QUTPUT ZERO ADJ

b ~ LINE
(@ @ @) ysons’
rbsﬁﬂ
1,2 454404,
H 48 20V Eo%
26 VA MAX

=t 6]

@Set RANGE to desired currant position.

Connect the SOM iead gng the DCA/phms probe in
saries with the circuit under test.

@ Read the current on the VOLTS-AMPS scele,

Figure 3-3. DC Current Meagurements.

3-2
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FUNCTION RANGE |
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O — QHMBADS _—
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— D |||~ >
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i fauid i =
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{depending on direction of current How).

Set RANGE to desirsd rengae (0.015 VvV, Q.05 V, or
G.18V range}.

NOTE

0.018 Vrange = 1.5 nano-ampares renge
0.05 V range = 5.0 nano-amperses range
0. 16 V range = 1§ nano-amperes range

Set the FUNCTION SELECTOR to «DCV or —-DCV @ Connect the DCV lsad to the circuit under test.
@ Connect the COM lead to the circuit under test.

Read non-amperes from the meter on the VOLTS-AMPS
scale (top two on meteri which corresponds to the
range selected,

Figure 3-4. DC Nano-Ampere Current Measurements.

3-18. Precautions When Measuring AC Voitage.

3-20. Special considerations must be kept in mind when
making ac voltage measurements. These considerations
are discussed in the following paragraphs,

3-21. General Consideration of Complex Waveforms.
Waveforms containing appreciable harmonics or
spurious voltages will introduce error in the meter in-
dication 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 magni-
tude of error that may be expected when harmonics are
present on the measured waveform is indicated in Table
3-1.

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

Harmanic True RMS Yalve Yeltmoter indicater
0 100 100
10% 2nd 100.5 a0 1o 110
20% 2ad 102 8010 120
50% 2nd 112 75 to 150
10% 3rd 100.5 90 to 110
20% 3rd 102 87 to 120
50% 3rg 112 108 to 150

3.22. Voltage Measurements at Frequencies Below 50
Heriz. Voliage measurements at frequencies as low as
20 Hz may be made without loss of accuracy by remov-
ing the plastic probe head of the Model 11036A and us-
ing in its place a 0.25 »F blocking capacitor in series
with the exposed contact of the probe.

YT TYTY Yy

$CAUTIONS

AAAAAAAAALA

The gray insulating material around the AC
Probe is polystyrene, a low-melting point
materigl. It is possible to soider 1o the con-
tact which is exposed with the probe nose
removed without destroying the polystyrene.

3.23. Voltage Measurement at High Frequencies. At
frequencies 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.

3.3
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Before making resistance meagurements, remove powser from cir-
cuit to be tested. Be sure to discharge capacitors to eliminate any
residual voltage.
@ Depress AC powar gwitch (lamp-switch combination).
@ Set the FUNCTION SELECTOR to OHMS.

® Set RANGE to desired positiors,

_®
O g
o
o

THMSTADY

ZERO ADY.
OC AMPLIFIER QUTPYT

~ £
®) sy
t\. 4" z
L

[a WS- TOR a
G 4 P
2V Ax e

W

(¥)Adjust OHMS 00 ADJ, control on resr panel to obtain
an o reading on the meter if necessary.

Connect COM and DCA OHMS leads across the circuit
camponant to be tested.

o Resistsance is determined by multiplying tha reading on
the OMMS scale by the RANGE factor. EXAMPLE: If
raading is 1.5 and factor is 10 K, then resistance squais
16k,

Figure 3-5. Resistance Massurements,

3-24. At frequencies above 100 MHz considerable
voltage may be built up across ground leads and along
various parts of a grounding plane. Consequently, to
avoid erroneous readings when measuring medium and
high frequency circuiis, 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.

3-25. For all measurements at higher frequencies, hold
the molded nose of the probe as far from the external
ground place or from object at ground potential as can
conveniently be done. Under typical conditions, this
practice will keep the input capacitance several tenths of
a pF lower than otherwise,

3-26. For measurements above approximately 250 MHz
it is aimost mandatory that measurements be made on
voltages which are confined to coaxial transmission line
circuits. For applications of this type, the Mode!
[1036A Probe is particularly suitable because the
physical configuration 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 circuit
with little difficulty.

3-27. To connect the probe into an existing coaxial
34

transmission line, cut the line away so the center con-
ductor of the Hne is exposed through a hole large
enough to clear the body of the probe. The nose of the
probe should be removed for this type of measurement.
Connect one terminal of a button-type capacitor of ap-
proximately 50 pF to the center conductor of the coaxial
line so that the other {erminal of the capacitor will con-
tact 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 the outer conductor of
the transmission line. This type of connection is likely to
cause some increase in the standing wave ratio of the
ine at higher frequencies. The Modet 11042A Probe T
Connector is designed to do this job with SWR of less
than 1.1 at 500 MHz (see Paragraph 1-13).

3-28. Effect of Parasitics on Voltage Readings. At fre-
quencies above 500 MHz leads or portions of circuits
often resonate at frequencies two, three, or four times
the fundamental of the voltage being measured. These
harmonics may cause serious errors in the meter
reading. Owing to the resonant rise in the probe circuit
at frequencies above 1000 MHz, the meter may be more
sensitive to the harmonics than to the fundamental. To
make dependable measuréments at these frequencies,
the circuits being measured must be free of ail
parasitics.
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3-29. Effect of DC Present with AC Signal. When
measuring an ac signal at a point where there is & high dc
potential, such as at the plate of a vacaum tube, the high
de potential may cause small leakage current through
the blocking capacitor in the tip of the Model 11036A
AC Probe. When the ac signal under measurement is
small, the error introduced into the reading can be
significant. To avoid leakage, an additional capacitor
with & dielectric such as mylar or polystyrene which has

Operating Instructions

high resistance to leakage is required. {Use 5 pF or
higher, and insert the capacitor between the point of
measurement and the probe tip).

3-30. Pulse Measurements.
3-31. Paositive Pulses, The Model 11036A AC Probe is

peak-above-average responding and clamps the positive
peak value of the applied voltage. This permits the

¥OLES - ANPL
1

]
¥ -

wd

12
T

‘:\’«"

stvid i rkeannn
OO0 VOLTNETER ]
FUNCTION
2 tERC 130u4 ]
LIt lﬂ

‘ \\ |
P . -y B.
s S X

ZERQ ADJ,

CHMS®IARS
DE AMPLIFIER QUTPUT

. A I o s
Yy
S~
Lg i J
M SELECTOR
(G]2] 48 490H;
115/23051'33’?%

Connect the -hp- Model 11036A AC Probe to the Modef
410C at the AC PROBE receptacie.

Set FUNCTION SELECTOR to ACV. NOTE: COM and
chagsis are internally connacted when the FUNCTION
SELECTOR is set to ALV,

@ Set RANGE to 0.5 V.

Dupross the AC power button {lamp-switch combina-
tion) and aliow & minute warmup.

@ Short AC Probe Tip with Ground Ciip.
@ Adiust AC ZERO for a zero indication on the metsr.,
@St_RAI\%GE to the desired voltage range.

IECAUT|0N§
1

Connset AC ground clip and COM Lesd to earth
ground only whan in AC FUNCTION.

Connect AC Probe ciip {alligator} to ground of circuit 1o
be testad, and touch probe tip to test point. At lower
frequencies COM Lead can be substituted for the AC

Probe clip.

Before measuring voltages at fraguencies above
100 MHz, refer to Figure 3-7 to detarmine the
maximum amount of voltage that can be applied
at that frequency,

Read ac voltage on the VOLTS-AMPS scale. NOTE:
When RANGE is on the 0.6 V and 1.5 V positions, use
red mater scele.

Figurs 3-8. AC Veltage Measuraments.


https://www.manualsplus.com/

Operating Instructions

probe to be used to measure the pesitive voltage
amplitude of a pulse, provided the reading is multiplied
by a factor determined from the following expression:

aft+ 2o KN
t2  PRF

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

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

K is a factor determined from the expression
Ro/t1 and the graph shown in Figure 3-8,
where Rq is the source impedance of the pulse
generator in kilohms, and tj is the duration of
the positive portion of the pulse in
microseconds.

PRF is the pulse repetition frequency in pulses per sec-
ond (pps).
Suppose for example:

10 microseconds
96 microseconds
0.45

1000 pps

.t
2
K
PRF

B

Model 410C

To find K, assuming Rg = 2 k2 and t1 = 10 micro-
seconds: Ro/t] = 2/10 = 0.2. Locate 0.2 on the X axis
of the graph shown as Figure 3-8, and read K where X
and Y axes intersect the unmarked curve. If the ratio of
Rg/1] were greater than 1, you would multiply the X
and Y axes by 10, and use the curve marked “‘Ry/t} and
K each X10.”

Solving the expression for the mukiplying factor.

1.4 (1 + 10 °'4S>
990 1000

1.4 (1 + 0.01 + 0.00045) =

1.4 (1.01045) = 1.41463
3-32. Negative Pulsss.
3-33. In the case of a 10 microsecond negative pulse (12}
and a pulse repetition frequency {PRF) of 1000 pps, t}
would be 990 microseconds. Thus Rg/ty would be ap-

proximately 0, and from the graph it is seen that K is ap-
proximately 0. The expression would then reduce to

1.4 (1 + %)

Hi 328

et 300

275

[0

bl 225

200

ST MAXIMUM

HTe VOLTAGE

{RMS}

HIILAEE 180

Ekres

00

5
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FREQUENCY {MHz}

2

- Q00

G-M- 102

Figure 3-7. Maximum AC Voltage Chart for 11036A AC Probe.

3-6
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334 It can be seen that in the case of negative pulses of multiplying factors must be used and unless the pulse
short duratzpn much smaller readings will be obtained voltage is large, these measurements may be imprae-
for an equivaient positive pulse. As a result, large tical.
9 prryr— - T ; YT .
: iaasen EETis gD §
T : / = S
8 : i :
- R = INTERNAL I OF PULSE i+ : r
. ®  GENERATOR IN KILOKMS e
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Figura 3-8. Graph Used In Calculations Of Pulse Voltage Readings.
3-7/3-8
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SECTION IV
THEORY OF OPERATION

4-1. GENERAL DESCRIPTION (FIGURE 4.1).

4-2. The -hp- Model 410C Analog Voltmeter is com-
prised of four basic blocks: (1} the Input Switching and
Attenuator Network, (2) a FET Input Amplifier, (3)
Meter and Feedback circuit, and (4) the Power Supply.
Figure 4-1 is a basic block diagram of the Model 410C.

4-3. The signal inputs to the Input Switching and At-
tenuator Network are made through the appropriate in-
put leads. AC voltages are rectified in the AC Probe,
therefore all signals applied to the input network are de.
The input network attenuates the dc signal to a level
determined by the RANGE and FUNCTION SELEC-
TOR settings. The attenuated dc voltage is amplified to
provide drive for the meter circuit. The output of the
amplifier is a de¢ voltage proportional to the amplitude
of the signal being measured. This ocutput is also
availabie on the instrument’s back panel DC
AMPLIFIER QUTPUT connector. A portion of the
meter circuit voltage is returned to the amplifier as feed-
back. The gain of the amplifier is therefore determined
by the feedback circuit,

4.4. CIRCUIT DESCRIPTION.
4.5. tnput Switching and Attenuator,

4-6. The input network accurately attenuates the input
voltage to a maximum of 15 mV at the amplifier input.
This input network (resistors A3R30, A2R4, and A2R10
through A2R286) in conjunction with R1 (located in the
DCV probe) presents an input impedance of 10
megohms on the three most sensitive ranges (DCV) and
100 megohms on the eight less sensitive ranges. (DCV
and ACV).

4-7. Amplifier {Figure 5-8),

4-8. The amplifier in the Model 410C consists of a FET
differential pair {Q1) and a low drift op amp (U1). The
FET input circuit ensures that the input impedance of
the amplifier is approximately 1012 ohms. The amplifier
operates in the non-inverting mode with the feedback
network {connected to inverting input) setting the gain
of the amplifier (see Figure 4-1). The output of the
amplifier drives meter M1 and is also applied to the DC
AMPLIFIER OUTPUT connector (32) located on the
instrument’s back panel.

P —— y
i *
[N

M3 ' ADIUET ]

ARG Q Qr

: INPUT
T NETWORK
¥ T
i :
! (ARG
1
.............. -
; Qasu i
Al s1 O- ----------- i e i
(FUNCTIOR] : |
; !
SELECTED
$od FEEDBACK
NETWORK

b NDE AMPLIFER |

+
E‘{LP‘.‘I&L_J

A3 RY
18 1¢]

S AlRiD
250 4t0c- B-¢

Figure 4-1, Block Diagram, Model 410C.

4-1
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4.9, The input circuit protection diodes, CRI and CR2,
will conduct if too high a voltage is applied to the ter-
minals for the selected range. Variable resistor AIR6 is
the amplifier’s DC Zero adjustment pot (see Paragraph
§-32). Variable resistor A3R12 is used during calibration
1o adjust the current (o the input FET stage (see
Paragraph 5-30).

4-10. The power supply voltages appearing at pins 8§,
10, 13, and 15 are not used with the FET/op amp A3
Amplifier assembly (00410-66502). These voltages are
required if the older Modulator/Demodulator A3
assembly is used (410C-65A). Resistor R18 is a dummy
load for the + 6 volts that was used for the vacuum tube
filament on the 410C-65A board.

4-11, DC Current Measurements (Figure 5-13). The
purpose of the input network is to provide proper at-
tenation of currents applied. Currents from 1.5 pA to
150mA full scale are applied with input impedance
decreasing from 9 k2 on the 1.5 pA range to approx-
imately 0.3 {2 on the 150 mA range.

4-12. The change in input impedance is varied by using
dec current shunts in conjunction with RANGE switch
A251. The dc voltage developed across these shunt
resistors is amplified and applied to the meter, to pro-
vide a deflection on the meter proportional to the dc
current being measured.

4-13, DC Voltage Measurements (Figure 5-14). The
purpose of the input network is to accurately attenuate
the input signal to a maximum of 15 mV at the amplifier
input. The network presents an input impedance of 10

M on the three most sensitive ranges and 100 M@ on all

other ranges.

4-14. Resistor Rl (ocated in the DCV probe) in con-
junction with resistors A2R10 through A2R26, provides
the 10 M input impedance required for the three most
sensitive DCV ranges. Resistors A2R4 and AIR30 are
shunted out of the circuit by the RANGE switch on the
three most sensitive DCV ranges.

4-15. When using the eight less sensitive ranges, A2R4
and A3R30 are placed in series with R} and A2R10
through A2R26 to present more than 100 M im-
pedance to the input.

4-16. A3R30is used to calibrate full scaie on the 15300V
range (see Paragraph 5-33).

4-17. Resistance Measuremenis (Figure §-15), The pur-
pose of the input network is to place an approximately
0.6V 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
voitage proportionally. The maximum changes in
voltage applied to the modulator is 1S mV because of at-
tenuation provided by A2R4, A3R30, and AIR2.

4-2
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4-18. A dc current of approximately 60 mA is supplied
at the junction of A2R22 and A2R23 through ATRI0;
R3, AZR2 and A2R! to the input network. The OHMS
w ADIJ,, R3, sets the meter for full scale ( = )},
Resistor A2R 1 is shorted out in the X1M position of the
RANGE switch; resistors A2R1 and A2R2 are shorted
out in the XI10M range. The resistors A2R2 and/or
A2R! are electrically removed from the circuit to in-
crease the voltage at the junction of A2R22 and A2R23.
This is done to compensate for the loading of the at-
tenuator {A2R4, A3R30, and A1R2) on these ranges.

4-19. AC Voltage Measurements (Figure 5-16). AC
voltages are rectified in the AC Probe and applied to the
input network. The input signal is attenuated to produce
a maximum of about 15 mV at the amplifier input. AC
zero adjustment of meter pointer is made with the AC
ZERQC control.

4.20. The Fesdback Network.

4-21. 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 con-
figurations are discussed in paragraphs 4-22 and 4-23.

4-22. Feedback Network for =DCA, Ohms, and
+ DCY. Figures 5-13, 5-14 and 5-15 show the feedback
configuration for all positions of the FUNCTION
SELECTOR except ACV. The meter is electrically in-
verted for + DCV and + DCA modes of operation. The
DC OUTPUT ADIJ., AGR20 sets the output voltage.
The dc pot, A6RIS determines the amount of feedback
to the amplifier. The resistor A2R30 is in the circuit in
the + .015 DCV and * 1.5 pA modes of operation to
decrease feedback. This increases the amplifier’s gain to
compensate for the decrease in input signal to the
ampiifier on these ranges.

4-23. Feedback Circuit for AC Voitage Measurements.
Figure 5-16 shows the feedback configuration for the
ACYV position of the FUNCTION SELECTOR switch,
A1S1. The resistors that are placed in the circuit by the
RANGE switch, program the amplifier gain to compen-
sate for the non-linear response of the AC Probe,
A6R16 and AGCR1 compensate the non-linear response
of the AC Probe to the Hnear calibration of the upper
meter scale on the 5 ¥V range.

4-24, Pawer Supply.

4-25. Primary Power (Figure 5-7). 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 82 connects T1 primaries in
parallel for 115V operation or in series for 230 V opera-
tion.
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4-26. Unregulated and Zener Regulated Power Supply
with 410-65A A3 Assembiy. The full-wave rectifier cir-
cuit consisting of CR1 and CR2 produces unregulated
+ 270 V which is used to drive the photochopper neons.
Unregulated <+ 175 V and + 140 V are tapped off and
used to provide B+ for the plates of A3VIB and
AI3VIA, respectively. Zener regulators A7CR6 and CR7
provide regulated +38 V and -9 V to bias A3Q] and
A3Q2. Filtering of the outputs is provided by the RC
network consisting of A7R! through A7R3 and C5A
through C3D.

4-27. Unreguiated and Zener Regulated Power Supply
with 00410-66502 A3 Assembly. Plus 38 Vand ~9 V
are the only voltages used by the FET/op amp A3
Amplifier Assembly. A 20V zenerand a 4.75 V zener on
the A3 board are used to provide regulated voltages for
Q1 and Ul.

Theory of Operation

4-28. Series Regulated Power Supply, The outpur of
the full wave rectifier CR3 and CR4 is regulated by tran-
sistor Q1, which is connected in series with the cutput.
Zener diode ATCR8 provides reference voltage to the
base of Q1. Regulated + 6 V is supplied to the filaments
of A3VIA/B and the AC Probe diode A8V, Plus 0.6 v
is provided through A7R10 to R3, the CHMS 0 ADJ.
control, Filtering of the outputs is provided by C6A and
C6B.

4-29. Standby Filament Supply. The filament tap (T1,
pins | and 2) provides 6.0 V ac to the filament of the AC
Probe diode, A8V 1, so that the filament remains warm
when the Model 410C is being used in modes of opera-
tion other than ACV. When FUNCTION selector AIS]
is switched to ACV, 6.0 V ac is removed from the fila-
ment and 6 V dc is applied. Therefore, the ACV mode is
ready for immediate use, without waiting for the fila-
ment to warm up.

4.3/4-4
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! WARNING |

Maintenance described herein is performed
with power supplied to the instrument, and pro-
tective covers removed. Such maintenance
should be performed only by servite-trained
personnel who are aware of the hazards in-
volved (for example, fire and electrical shock).
Where maintenance can be performed without
power applied, the power should be removed.
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SECTION V
MAINTENANCE

5-1, INTRODUCTIGN.

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, '

B-3. TESY EQUIPMENT REQUIRED.

5-4, The test equipment required to maintain and ad-
just the Model 410C is listed in Table 5-1. Equipment
having similar characteristics may be substituted for

5-5. PERFORMANGE TESTS.

3.6. The performance tests presented in this section are
front panel operations designed to compare the Mode}
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 calibratior or adjustment. During
performance tests, periodically vary the line voltage to
the Model 410C, + 10% on either 115 V or 230 Vv
operation. A 1/2 hour warm-up period should be allow-

iterns listed.

ed before these tests are conducted,

Yable 5-1. Recommended Vest Equipment.

Instrymant Yype

Requirsd Charactaristics

Recommended Modal

DC Voltage Standard

Range: 0.015 te 300 V
Accuracy: = 0.2% de

DC Accuracy
Checks and Calibration
Adjustmsants

Systron - Donner Model M107

AL Calibrator with
High Voltage Amplifier

Freguency: 20 Hz to 100 kHz
Qutput: B V1o 300V

AC Voitmetar Accuracy Test

-hp- Model 745 and 746 AC Calibrator |
and High Voitage Amplifier

Cacitlator

Fraquency: 20 Mz to 10 MHz
Output: 2.0V

Fraquency Response Test

-hp- Model 852A Test Oscillator

DC Powsr Supply

Range: 0 to 10 V Continuous

LC Ammster Accuracy Tests

-hp- Model 82144 DC Power Supply

Digital Muftimeter

Range: 20mV-200V.DC; 10V RMS,AL
Agcturacy: % 0.2%

Accuracy Tests: Pawer Supply
Maasurements: Troubleshooting

-hp- Model 34684 Digital Voltmeter

VHF Signal Generator

Frequency: 10 MKz to 400 MHz
Output: 1.0V

Fraguency Response Taest

-hp- Model 608E VHF Signel Genearator

UHF Signal Generator

Frequency: 480 MMz to 700 MHz

Freguency Response Test

-hp- Model 812A UNF Signal Generator

Micro-Potsntiometer

Frequency Range: 10 MHz 700 MHz
Dutput Voltage: 0.44 V rms
Accuracy: NBS Calibrated

Frequency Rasponse Test
Micro-Potentiometar

Ballantine Mode! 440

Probe-T-Connector

For use with 50 ohm transmission
ling ’

Frequancy Response Tast

-hp- Model 1104 2A Probse-T-
Connector

Connector Adapter

Type N Male to BNC Femaie

Eraquency Hesponse Test

-hp- Part Number 1250-0067

Connector Adap:er

BNC 10 Binding Post

Fraquency Response Test

-hp- Part Number 10110A

Connector Adapter

Type "N’ Male to Type N’ Femaie

Frequency Response Test

-hp- Part Number 11501A

5C O Terminstion

Frequency Range: 10 MHz to 700 MHz
Low Refiection

Frequency Respanse Test

-hp- Part Number 908A

50  Fead-Thru

Msale BNC to Female BNC

Performance Tents

-hp- Model 11048C

Resistors:
10 MO Accuracy: £ 1% Partormance Tasts -hp- Part Number 0730-0168
56 K Accuracy: = 1% Performance Tests -hp- Part Numbar 0730-0053
10K Accuracy: = 1% Performance Tests -hp- Part Numbar 0727-0157
1.5K Accuracy: + 1% Parformance Tests -hp- Part Numbaer 0730-0017
56 02 Accuracy: = 1% Performance Tests -hp- Part Number 0811-0341
tnon Accuracy: = 1% Performance Tests +hp- Part Number 0727.0335
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§-7. Mechanical Meter Zoro.

&. Instrument must be turned off for a few minutes
or install a short across the meter terminals.

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

¢. 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 freeit. If
meter pointer moves to the left during this action, repeat

steps b and d.

Hazardous voltages used in some of the
Jollowing tests.

5-8. DC Yoltmeter Operation.
5.9, Accuracy Test (DCV).

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

b. Set the Model 410C FUNCTION SELECTOR to
the + DCYV position; RANGE switch to .015 V. Con-
nect Model 410C DCV and COM cables to the DC
Standard output Terminals.

¢. Adjust DC Standard and Model 410C to settings
listed in Table 5-2.

Model 410C

Table 52, DCV Accuracy Test.

e Stqndlrd
Model 410€ Settings Model 410C
Range Settings Yoltage Matsr Readings
D16V + 015 0147 10,0163 V
0BV + .06 048 to 0BT V
iV + 1B 147 10 1B3 V
BV % .B A9 to BTV
I N-RY + 1.8 147 t0 1.83V
BY + & 491061V
18V + 15 4.7 163V
OV + 8O 43 t0 51V
150V + 160 147 t0 163 Y
BEOO V + 300 290 w0 310 V
1600 V + 300 27010 330V

d. Model 410C should indicate readings within limits
specified, If not, refer to Paragraph 5-26 for adjustment
procedure.

5.18. Input Resistance Test (DCV).

a. Connect a digital voltmeter (-hp- 3466A) to the DC
Amplifier Output. Set digital voltmeter range to 10 V.

b. Set 410C RANGE to .01 V, FUNCTION to
+ DCV.

¢. Connect the DC Standard in series with a 10 Mf
+ 1% resistor (-hp- Part Number 0730-0168). Set the
DC Standard output to + .015 V. Connect the Standard
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 5-35, Amplifier Output
Calibration; recalibrate amplifier and repeat test.

POWER SUPPLY
ho BZI4A

oo

hp 410C
ELECTRONIC
VOLT;
METER MULTMETER
~hp~I4E6A

[“..____]

gomes cooooe ©)

o i ?@
Ri R2

'Figare §-1. DC Ammeter Operation.
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Tabia §-3. DCV Input Resistance Test.

Model 4100 DC Standard Madat 3A66A Modef 4180
Renge Saettings Voltage Voltags Readings Rin

D16 v 015 0.7202 to 0.7801 10MI £ 3%
Rel- Y 05 0.7202 1o 0.78C1 10 M & 3%
1BV A8 0.7202 to 0.7801 QMG 2 3%
5OV B0 1.333 to 1.394 100 MG = 1%
1.6V 1.8 1,333 10 1.394 100 M2 = 1%
5V B 1.333 t0 1.394 100 MQ + 1%
A 15 1.333 t0 1.394 100 M2 + 1%
50 V 50 1.333 tc 1.384 100MQ ¢ 1%
180V 180 1.333 t0 1.384 106 M2 £ 1%
500 V 300 0.B00 to 0.BE3 100 M2 £ 1%
1800 V 300 0.265 to 0.280 100 MO + 1%

5-11. DC Ammeter Operation.
5.12. Accuracy Test (DCA).

a. Figure 5-1 describes the test arrangement required
for this operation.

b. Connect the Model 410C as shown in Figure 5-1;
FUNCTION SELECTOR to + DCA; RANGE to 150
mA,

¢. Use 56 § resistor for R1 and 10 £ resistor for R2,

d. Adjust dc power supply to obtain reading on de¢
voltmeter specified in Table 5-4; change R1 and R3 ac-
cording to T_abie 5-4,

e. Model 410C should read within Jimits specified in
Table 5-4. If not, refer to Paragraph 5-26 for adjust-
ment procedure.

5-13. Obmmeter Bpsration.
5-14. Ohmmeter Accuracy Test,
a. A 10 @ % 1% resistor (-hp- Part Number

0727-0335) and a 10 M =+ 1% resistor (-hp- Part
Number 0730-0168) will be required for this test.

b. Set Model 410C FUNCTION SELECTOR to
OHMS; RANGE to RXI0.

¢. Set pointer to o using rear panel adjustment
(OHMS AD)) if required.

d. Connect COM and DCA OHMS cables across 10
{0 resistor.

e. Meter should read 10 2 (£ 5%).

f. Set Model 410C RANGE to RX10M. Replace 10 @
resistor with 10 MQ resistor.

£. Meter should read 10 MQ (£ 5%).
h. If both of these ranges function properly, it can be
assumned that the remainder will also. If meter does not

function properly, refer to Paragraph 5-26 for adjust-
ment procedure.

5.15. Amplifier Dperation,

5-16. Amplifier Gain Test.

a. Connect the DC standard output to Model 410C
DCVY and COM cables.

Table 5-4. DCA Accuracy Test.

Mods! 418C 0C Voltmater Modei 410C Ry !l‘g
Range Ssttings Reedings Metar Readings ¥
160 MA 1.4V 1356.5 to 144.5 MA 56 10
5O MA AV 38.5 t0 41.5 MA 56 10
156 MA A4y 13,55 to 14.55 MA B8 10
5 MA 04V 3.85104.15 MA 66 10
1.5 MA 014V 1,35 16 1.45 MA 56 10
B MA .0on4v 0.385 10 0.415 MA ] 10
150 uh 1.38v 133.6 1o 142.5 zA 56 K 10K
50 uA 046V 44.5 10 47.5 pA 56K | 10K
15 uh 0.138 v 13.36 t0 14,25 A S6K | 10K
5 uA 0.048 V 4,45 to 4,75 4A BEK | 10K
1.5 uh 0.014 v 1.36 to 1.45 uA BEK | 10K
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b. Connect DC Voltmeter {-hp- Model 3466A) to DC
AMPLIFIER QUTPUT on rear panel of Model 410C.
Set DC Voltmeter RANGE to 10V,

¢. Set Model 410C FUNCTION SELECTOR to
+DCV; RANGE t0 .015 V.

d. Adjust the DC Standard for +.015 VDBC outpur.

e. The dc voltmeter should indicate from 1.467 V to
1.533 V. This will verify a gain of 100, where the gain
equals EpC out/Epcin.

f. If the dc voltmeter does not indicate within the
limits of step e, refer to Paragraph 5-26 for proper ad-
justment procedure.

5.17. Output Level Test.

a. A DC Standard and 2 DC Voltmeter {-hp- Model
3466A) will be required for this test.

b. Connect dc voltmeter to de amplifier OUTPUT on
Model 410C rear panel, Place ground lead between
Model 410C circuit ground and earth ground terminals,
Set dc voltmeter RANGE 0 10 V.,

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

d. Adjust the DC Standard to provide + 1.5 V.

e. Model 410C and d¢ voltrneter should indicate from
1.467 Vo 1.533 V,

f. If dc voltmeter does not indicate within the limits
of step e, refer to Paragraph 5-26 for proper adjustment
procedure,

5-18. Amplifier Qutput Impedance Test.

a. Connect an external DC Voltmeter (-hp- Model
466A) to Model 410C DC AMPLIFIER OUTPUT ter-
minals on rear panet,

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

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

d. Connect a 1.5 k2 * 1% resistor (-hp- Part

Number 0730-0017) across 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 Q
specification at dc.

5-19. Amplifier Noise Test.

5-4

Maodel 410C

a. Connect an AC Voltmeter (-hp- Modei 34664) to
the DC AMPLIFIER CUTPUT of Model 416C,

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

¢. Short the Model 410C DCV and COM cables. Ex-
ternal ac voltmeter reading should be less than 2.65 mV
rms (7.5 mVp-p).

d. Reset Model 410C RANGE to 1.5 V. AC
Voltmeter should read less than 2.65 mV rms.
5-20. Overload Recovery Test.

a. Connect the DC Standard output to Model 410C
DCV and COM cables.

b. Set Model 410C FUNCTION SELECTOR to
+DCV; RANGE t0 .15 V. )

¢. Adjust the DC Standard for +0.15 VDC; note
reading on Model 410C.

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

e. Recovery time should be less than 3 seconds.

f. Repeat this same Overlead Recovery Test with the

410C set for —DCV and the DC Standard set for

~DCV,
5-21. AC Rejection Test.

a. An AC Calibrator {-hp- Model 745A) and an RMS
Voltmeter (-hp- Model 3466A.) are required for this test.

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

¢. Connect the AC Calibrator output to Model 410C
DCV and COM cables and input of rms voltmeter. Set
rms volimeter to read 10 V.

d. Adjust the AC Calibrator to provide 318 V{5V
peak) reading on rms voltmeter at 50 Hz.

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

f. Increase frequency to check ac rejection about 60
Hz.

g. Switch Model 410C FUNCTION SWITCH to
+ BCV and repeat steps e and f.
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TEST OSCILLATOR
hp 324

LI
& 9-° g6

;

H

80~ OHM ;

FESD-THRY
RESISTOR

e

hp 410¢

ELECTRONIC
VOLTMETER

hpiioaa vy :
ApEOIOA =y

Figure 5-2. Low Fraguency Response Test.

5§-22. AC Voltmater Operation.

Ecwnoné

When measuring ac voltages, do not permit
ac ground jumper of Model 410C AC Probe
{o contact ungrounded side of ac source or
serious damage to 410C will result,

Hazardous voltages used in some of the
Joilowing tests.

5.23. 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 AC Calibrator (-hp-
Maodel 745A).

¢. Adjust the AC Calibrator for 400 Hz output.

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

e. Adjust the AC Calibrator to settings listed in Table
5-5. Model 410C should indicate readings within limits
specified. If not, refer to Paragraph 5-36 for corrective
action. Record Model 410C reading with 0.3 V input.

NOTE
The frequency response tesis are performed

using reference voltage obtained with 0.3 V
input.

Table 5-5. AC Accuracy Test.

Voltmeter Cakibrator
4100 400 H: _ Modsl 410¢C
Range Veltags Selection flsadings
BOOV 300 286510 315V
150V 150 145.5 to 154.5 V
B0V 50 483.6to 515V
16V 15 14.865t0 1545 V
BY B ’ 485t 5,15V
1.5V 1.5 1.485 t0 1.545 V|
5V 0.5 ¢.485 t0 .B1B VY
5V 0.3 0,285 t0 .315 V

5.24, AC Voltmeter Low Frequency Response Test,

a. A Test Oscillator (-hp- Model 652A), a BNC-o-
Binding Post Adaptor (-hp- Part Number 10110A) and
a 50 { Feed-thru Termination (-hp- Part Number
11048C) are required for this test.

b. Connect Mode! 410C as shown in Figure 5.2,

¢. Set Model 410C FUNCTION SELECTOR to
ACV; RANGEt0 0.5 V,

d. Set Test Oscillator frequency to 400 Hz, and ad-
just ampilitude to give same 410C reading as recorded in
Paragraph 5-23, 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
amptlitude to reference level set in step d for each fre-
quency. 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.
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5-25. 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 3466A) are required for this test. Figure §-3
describes test arrangement to be used.

NOTE

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

b. Set VHF oscillator output to provide output to
Model 410C reading recorded in Paragraph 5-24, step f,
with 3 V input; frequency to 10 MHz. Record dc
voltmeter reading for reference.

¢. Vary VHF oscillator frequency from 10 MHz to
‘480 MHz maintaining reference dc voltmeter reading by
readjusting VHF oscillator output. Model 410C zeading
should be the same as the reading set at 400 Hz in
Paragraph 5-24, step d, * 2% at frequencies to
50 MHz, 0 to -4% from 50 MHz to 100 MHz and
+ 1.5 dB at all higher specified frequencies.

Model 4:0C

d. Replace VHF oscillator with UHF oscillator in
Figure 5.3. Repeat steps b and ¢ for UHF oscillator out-
put frequencies from 480 MHz to 700 MHz.

Calibration descnbed herem is performed
with power supplied to the instrument, and
protective covers removed. Such
maintenance should be performed only by
service trained personnel who are aware of
the hazards involved (for example, fire and
electrical shock).

Socket for A3 board has dangerous voltages
(+270 V, +175 V, and + 140 V), See
Schematic 5-8.

5-26. ADJUSTMENT AND CALIBRATION PROCEDURE.

5-27. The following is 2 complete calibration procedure
for the Model 410C. These operations should only be
performed if it has been determined by the Performance
Tests, Paragraph 5-8, that the Mode! 410C is out of ad-
fustment. If the procedures outlined do not resolve any
discrepancies that may exist, refer to Paragraph 5-40,
Troubleshooting, for a possible causs and recommend-
ed corrective action.

VHF
SIGNAL GENERATOR
hp 60BE

MULTIMETER
“hp 34664

hp 410C
ELECTRONIC
VOLTMETER

™
]o—-——-\

UMF
SIGNAL GENERATCOR =

® | { .
i d
T @i 000000 00000000 °)

S hp B08A

hp &12A /‘/

hp LISOIA
TYPE "K* MALE

Ak E-ctlax

TYPE "N* FEMALE

SO0 TERMINATION

Py

BALLANTINE
240 .

AD 1:08ZA
PROBE "T™ COKNECTOR

Figure 5-3. High Frequency Response Test.
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3-28. Disconnect the ac power from the Model 410C.
Remove the top and bottom covers and the two side
panels from the instrument. Refer to Figure 5-4 and 5-5
throughout this procedure for adjustment locations.

5-28. Power Supply Test.

a. Apply power to 410C.

b. Refer to Tabie 5-6 and Figure 5-7 for Power Supp-
ly test points and typical voltage values, Measure de
voltages between COM lead and designated location on
AT,

Tabel 6.6. Power Sapply Test.

Losation on A7

Voltage iFigurs 5-8)

+ 38V | Junctionof CR6 and R4 | =
+ 6V | 926 + 0.6
~ 9V } Junctien CR7 and R7 * 1.8

§-30. Amplifisr Current Adjustment.

a. Connect a 3466A voltmeter or equivalent
voltmeter with an input impedance of 10 M ohms or
greater across A3R7.

b. Adjust AIR12 for the voltmeter to read 9.476 V
de; 400 pA will be flowing through R7 with this 9.476 V
reading.

Maintenance

5-31. DC VOLTMETER CALIBRAYION.
§-32. DC Zero Adjustment.

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

b. Short the DCV probe to the COM lead.

¢. Set the DC ZERO adj. control at the back of the
instrument its center position,

d. Adjust the Zero Adj. pot A3R6 on the A3
amplifier board till there is no meter movement when
the FUNCTION SELECTOR is switched from - DCV
to +DCV,

5-33. DC Full Scale Adjust.

a. Connect the Model 416C DCV and COM cables to
the DC Standard output terminals.

b. Set the Model 410C FUNCTION switch to the
+ DCYV position and the RANGE switch to the .015 V
position.

¢, Set the DC Standard for an output voltage of .015
vDC.

d. Adjust AGR18 to provide a full scale reading.

AERZ0 AgHY AGRS

[~

‘LE\J§E\\
U I
i

HH
Ty
Y

OW |

oL - 1= 0838 \

&3 RE

;

ABRY AGRI ABRie

Figure 5-4. Adjustment Locaticns.

57
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TOP OF A3

] A3RE

@ A3R10
2 |a3r30

A3

Figure §-5. A3 Board Adjustment Locations.

e. Using Table 5-7 as a guide, adjust A6R18 to0 a set-
ting which will provide the best overall full scale
readings on the 0.0I15V, 0.05 V, 0.15 V ranges. Adjust
A3R30 for the best overall full scale readings on all
ranges above 0.15 V.

NOTE

AGRI8 must be adjusted before A3R30
because AGRIE affects all ranges, and
A3R30 only affects ranges above the 0.15 V
range.

Tahia 5-7. DCV Calibration Procadura.

Madel 410C OC Standard Model 410€
odel 41 odel 410
Renge Settings Voltage Meter Readings Adjustment
015V 01§ 0147 to 0163 V ABRIB
.05 Vv 05 048 to 0BTV AGR18
BE-AY A5 147 10 163 V AGRYB
RAY .5 48 t0 BTV A3R30
1.5V 1.5 1.47 to 1.3V A3R3C
5V B 491w 51V A3R30
BV 16 14.7 t0 15,3V A3R3C
50V 50 49 t0 B1 V A3IR3IC
180V 16O 147 to 153-¢ A3R30
500 V 300 290 w0 310V A3R30
1800 V 300 270t 330V A3R30

5-34. Ohmmeter Calibration.

a. Set the Model 410C FUNCTION SELECTOR
switch to OHMS and the RANGE to RX10M.

b. Short the OHMS and COM leads together. The
Maodet 410C should tead zero. If it does not, recheck the
DC ZERO ADJ (see 4-32). Check for a zero reading on
all ranges. The RX10 range should read about 0.1 ohms
which is the resistance of the leads.

c. Disconnect the OHMS and COM leads. Adjust the
OHMS ADJ (410C rear panel) for a reading of infinity.

d. The meter should indicate infinity when the range
switch is changed to other ranges.

5-8

Model 410C

§-36. Amplifiar Output Calibration.

a. Set the Model 410C FUNCTION SELECTOR
switch to the + DCV position and the RANGE switch to
5.0V,

b. Connect the 410C DCV and COM leads to the DC
Standard. Set the DC Standard for a voltage output of
5.0V,

¢. Connect the 3466A voltmeter to the DC
AMPLIFIER OUTPUT terminals on the back of 410C.

d. Adjust ASR20 to give a 1.5 V dc reading on the
voEt_meter.

NOTE

The amplifier output will give a negative
voltage for all negative dc and ac inputs.

5-36. AC VOLTMETER CALIBRATION.

5-37. An AC Calibrator (-hp- Model 745 and 746 or
equivalent) is required for the AC Voltmeter calibra-
tion.

5-38. AC Zoro Adjust.

a. Insert the telephone plug from the 11036A AC
Probe into the AC Probe receptical on the Model 410C.
Set the FUNCTION SELECTOR switch to the ACV
position and the RANGE switch to 0.5 V. Allow 5§
minutes for the diode in the AC Probe to stabilize.

b. Set the AC Zero vernier, which is concentric with
the FUNCTION SELECTOR switch, to the center of its
roatation,

¢. Short the Mode! 11036A AC Probe tip to the AC
Probe common.

d. Adjust A3R31 for a Model 410C meter reading of
Zero.

e. If necessary, use the AC ZERO vernier as a fine
adjust to obtain the Model 410C meter indication of

2ero.

5.39. AC Full Scale Adjust.

Eca.uzaon}

When measuring ac voltages, do not allow
the ac ground lead of the 11036A AC Probe
to contact the ungrounded side of the ac
source or serious damage to the Model 410C
will result.

a. Connect the Model 410C AC PROBE (11036A} to
the output terminals of the AC CALIBRATOR.
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b. Set the Model 410C RANGE switch and the AC
CALIBRATOR to the settings outlined in Table 5-8. Set
the calibrator frequency to 400 Hz. Adjust the ap-
propriate control for the required Model 410C reading.
This completes the calibration procedure.

Table 5-8. AC Full Scaie Adjust.

Yeltmstar

Modsl 4100 | Calibrarr | Model 410C X
Range AC Yoltage Reading Adjustman:
Sattings £ 3%

5V 50 5V ABR3

1.5V 1.5 1.5V ABRS

Bv B BV ABR7
1BV 186 16V AGR14
*BOV 50 50V ABR14
150V 180 1860V ABR14
*BOO WV 300 300 VvV ABR14

*ABR14 is proper adiustment of Madel 410C for RANGE
settings from 16 V ac to 800 V ac. Select proper AGR14
gotting which will provide best overall results for these

- —

Muintenance described herein is performed
with power supplied to the instrument, and
protective covers removed. Such
maintenance should be performed only by
service trained personnel who are aware of
the hazards involved (for example, fire and
electrical shock). Where maintenance can be
performed without power applied, the power
should be removed.

. Before any repair is completed, ensure that
all safety features are intact and functioning,
and that all necessary parts are connected to
their protective grounding means.

Note that the socket for the A3 board has
dangerous voltages (+270V, +175V and
+ [40V). See Figure 5-8, Amplifier
Schematic.

§-40. Troublsshooting.

§5-41. Preliminary Troubleshooting. Before you
disassemble the instrument for troubleshooting, check
the Model 410C on several functions and ranges. This
can frequently lead or point to the source of trouble.
For exampie, if the Model 410C fails on all ACV ranges
but works correctly on &l DCV ranges, the failure may
lie in the 11036A AC probe or perhaps in the input
switching network. If the problem exists only in the
OHMS measurement mode, you should check the
OHMS current source (i.e. A2R1, R2, R34; ATRIO; R3
{rear panel) and the + 6 voit supply)

5-42. Remove the power cord and top, bottom and side
covers from the 410C and conduct a thorough visual in-
spection of the instrument. Look for overheated or

Maintenance

loose components, loose connections, or any other ob-
vious conditions which might indicate the source of
trouble, You may wish to pull out the A3 beard for a
closer inspection. The A3 board edge connector con-
tacts may be cleaned by rubbing them with a common
pencil eraser.

5-43. Powsr Supply Yroubleshooting.

5-44. A chart showing some of the more pertinent
voltage and resistance values for the A7 Power Supply
circuit board is given in Figure 5-6. This chart and the
power suppiy schematic (Figure 5-7) may be used to
troubleshoot and diagnose the power supply.

§-45. Amplitiar Troubleshooting.

5-46. When analyzing amplifier problems, refer to the
Block Diagram in Figure 4-1 and the Amplifier
Schematic in Figure 5-8. Check all of the cleven DCV
ranges to see if the input attenuator/switching, the A3
Amplifier Assembly, and the feedback/switching are
functioning correctly. Perform these checks in the
following manner.

4. Set the 410C Function Selector Switch to the
+ DCYV position.

b. Connect a de voltage source (Systron Donner
Model M107 or equivalent) to the DCV and Com leads
of the 410C,

¢c. Connect a dc voitmeter (-hp- ModeE J466A or
equivalent) to the DC Amplifier Gutput terminals on
the 410C’s back panel.

d. The DC Amplifier Output should read 1.5 V dc
for each range with 2 full scale input. If the readings are
not correct for all of the ranges, check the input at-
tenuator/switching and feedback circuit paths for the
defective range(s). (The Systron-Donner Model M107
has a maximum output of 300 V dc so readings for the
500 V and 1500 V ranges will be less than 1.5 V dc unless
a higher dc¢ voltage source is used).

e. If all of the ranges read incorrect, check for +15
mV dc on pin 1 of the A3 board. If this reading is
wrong, check the input attenuator/switching.

f. If the reading at pin 1 is correct, short pin 11 to pin
7 on the A3 board. If the voltage on pin 7 reads +15
mV (amplifier gain of 1; normal gain of amptifier is
100), the feedback circuit is defective. If pin 7 does not
read + 15 mV, op amp Ul is most likely bad.

5-47. Schematic Diagrams.

5.48, The schematic diagrams (Figures 5-7 through
5-16) are divided into two groups: The Detailed
schematics and the Simplified schematics that show the
signal flow for the four measurement modes of opera-
tion {DCV, DCA, Ohms, and ACV). A pictorial wiring
of the Function and Range switches is also given.

5-9/5-10
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Figure 5-6. Power Supply Measurements,
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<

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

1

1

GENERAL SCHEMATIC NOTES

6. —— — = - INDICATES SUBASSEMBLY.
T wm e a wne INDICATES OC FEEDBACK,
B. INDICATES PANEL ADJUST: @ INDICATES

SCAEWDRIVER ADJUST.

9. NJ3Z/INDICATES WIRE COLOR USING STANDARD
COLOR CODE. {e.g., 8 = WHITE, 3 = DRANGE, 7 =
VICHET.}

* OPTIMUM VALUE SELECTED AT FACTORY.
AVERAGE VALUE SHOWN.

-

R
e

0.

1. INDICATES FRONT PANEL LOCATION.

INDICATES REAR PANEL LOCATION,
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Maintenance Model 410C

BOOT, AC PRO
N biasior OBE  rUBE SOCKET & CABLE ASSEMBLY

11036-62101

RETAINER RING
- 410B21F
i
SPRING
1460-0006

DIODE CONTACT
4108—21P1
GROUNDING CLIP
410821+

004310-87901

SLEEVE
COAX CABLE 4108—21E
81 20-004?2 PROBE CONTALT 80DY
11436-68502
BOOT, AC PLUG BROBE HEAD
11036-42102 ! 00410-42102
S TELEPHONE PLUG
1251-0209
AC GROUNDING JUMPER
11036-68501
Figurs 5-9. Modet 11036A AC Probe (Exploded View}.
AC PROBE
A ML A A O Y e e [(300V MAX)
| aset . aapt i &
2600PF oM o~ [
INPUT § ¥ ' = b T TG AISHA RUO)
i . b
:
tascz A 1! | '
| A8V 250 Pl ; | |
: Vot I
i o L3 R pntorn TO AISID FLB)
I T T
F ]
: 3 § ke T 181D FUOLH
]
L e e e e e e e o]
T 7 o W wos-n-oma
GROUNDIRG JUMPER
NOTES

t. Uniess otherwise specified, resistance in ohms. Capacitance in
micrefarads.

2. 1 value of ABCZ includes probe iead capacity,
7 e - ndicates an assembly. Ail components located on any

assembly are prefixed by the assembly designation le.g., R1 on
assembly A8 becomes ABR 1),

Figure 5-10. Modsl 11036A AC Probe Schomatic.
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Figure 5-13. Simplified Schematic, DC Current Measurement.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacernent parts. Table 6-3 lists parts in alphameric
order of their reference designators and indicates the
description, -hp- Part Number of each part, together
with any applicabie notes, and provides the following:

a, Total quantity used in the instrument (Qty col-
umn). The total quantity of a part is given the first time
the part number appears.

b. Description of the part. (See list of abbreviations
in Table 6-1.}

¢. Typical manufacturer of the part in a five-digit
code. (See Table 6-2 for list of manufacturers.)

d. Manufacturers part number.

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

8-4. GRDERING INFORMATION.

6-5. To obtain replacement parts, address order or in-
quiry to your local Hewlett-Packard Field Office. (Field
Office Locations are listed at the back of the Manual.)

Identify parts by their Hewlett-Packard Part Numbers,
Include instrument model and serial numbers.

B-6. NON-LISTED PARTS.
6-7. To obtain a part that is not listed, include:
a. Instrument Model Number
b. Instrument Serial Number
. Description of the part.

d. Function and focation of the part.

Table 6-1. List of Abbreviations.
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Replaceable Parts

Tabia §-2. Code List of Manufacturers,

Manufacturer
Ho. Manufacturer Nama Addrass

H8027 Schurter AGH Luzern, SW
008853 Sangamo Elect Co. Pickens, SC 28871
o112 Allen-Bradley Co. Milwaukee, W 53204
04713 Motorola Semiconductor Products Phoenix, AZ 85062
Q7088 Kelvin Elactric Co. Van Nuys, CA 891401
07263 Fairchild Samiconductor Corp. Div. Mountain View, CA 84042
08806 GE Co. Miniature Lemp Prod. Dept. Clevaland, OH 44112
08023 Comnali-Dubiliar Elek Div. Sanford, NG 27330
08134 Texas Capacitor Co. inc. Houston, TX 77038
10582 CTS of Asheville Inc. Skyland, NC 28778
11502 TRW inc, Boone Div, Boone, NC 28607
14836 Genaral Instr, Semicon Prod. Hicksvills, NY 11802
16654 VLN Corp, Victoreen Inst, Div. Cleveland, OH 44103
19701 Mepco/Electra Corp. Mineral Welis, TX 18701
28365 Gries Reproducer Corp. New Rochelle, NY 10802
26742 Methode Electronics inc, Chicaga, it 80856
27014 Nat| Semiconductor Corp. Santa Clara, CA 96051
28480 Hewlatt-Packard Co. Corporate Ha. Palo Alto, CA 94304
28520 Heyman Mfg. Co. Kentworth, Nd 07033
30983 Mepco/Electra Corp. San Diego, CA 92121
34283 CTS of Brownsviile Inc. Brownsville, TX 78520
56137 Spaulding Fiber Co. Inc. Tonawanda, NY 14150
56289 Sprague Electric Co. North Adams, MA 01247
706371 3-M Tach Caramics Products Div, Chattanooga, TN 37406
71400 Bussman Mig, Div. of McGraw Edison Co. | St. Louis, MO 83107
71788 TRW Eleck Comp. Clinch Div. Eik Grove Vige, . 60007
73138 Beckman inst. inc. Helipot Div. Fulierton, CA 82834
73734 Federal Scraw Products Co. Chicage, IL 80818
75815 iittlafuse Inc. Das Plaines, . 80016
78854 Cak Ind. Inc. W Div. Crystal Lake, Il. 60014
78188 i#fingis Tool Works Elgin, IL &0128
78883 Tinnarman Products Cleveland, OH 44101
B2389 Switchcraft Inc. Chicago, {| 80630
83269 Parker Seal Co, Div. Parker Hannifin Lexington, KY 80231
84411 TRW Capacitor Div. Ogualiaia, NE 891563
91637 Dale Elactronics Inc. Columbus, NE 6B601
91280 Conner Spring & Mfg. Co. San Jose, CA 85112
897813 industrial Electronic Hardware Corp. New York, NY 10012

6-2
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Table 6-3. Replaceable Parts

Reference Part |c e Mir
Farati HP ot Qty Description Cod Mfr Part Number

Designation Number ode

Al 4loc-198 3 SWITCH ASSEMBLY! FUNCTION 78480 410C-198
R 0737-0004 b i RIFXD € FLM 540 ¢ 1% }/3W 51637 DCS-1/2-13
]2 0rE7-0480 [ i RIFXD € FLM 7,32 M@ : 1% D.5W 93837 DCS-1/2-2324=F
R}, RbE NOT ASSIGNED
RS 06875661 1 2 RIFXD COMP 56 M + 10% 1/2# 61121 EB5661
RE 2I00-0389 4 1 RIVAR WW LIN 18 X0 & 10% iw 02460 AW
R? 0687-1531 1 1 RIFXD COMP 15 K@) + 10% 1/IW 011zt ES155L
R, RY NOT ASSIGNED
R13 g727-0479 ] 1 RIFXD € FLM 250 @ = B8 L/2W 31637 DCS1/2«25]1-F
51 51002183 L 1 SWITCH! ROTARY 4«SECTJON G-POSITION 76854 S-HuEulnshl

CRUNETION)

AT 4150-19A SWITCH ASSEMELY: RANGE FECET 4rhc-19a
R1 57280004 5 2 RiFAD C FLM I 02 = 1% 1724 91637 DCE-1/2~15
R2 0777-0955 & i RIFXD C FLM 1.5 0 2 1% 1/2W 93637 DCS-1/2-18
[3] 0728-0004 & RIFXD C FLM } @ 2 1% 1/2¥ 91637 DCS-1/241§
RY 6733-0018 1 1 RIEXD C FLM 89 MO * 1% 2w 15554 RX-3
/3 NOT ASS[GNED
RG 0687-1031 1 1 RIPXD COMP 10 kit % 10% 1/24 61121 EBI03]
R 0727-0478 u 1 RIFXD € FLM 2.21 MO ¢ 1% 1/2W 41637 DCS1/2-2214F
R, RS NOY ASS [GNED
R1G 0730-8176 L 1 RIFXH B MR & 0.5% 1W Y1637 DCL-6DEH-0
R1 07270459 1 RIFXE € FLM 2 MO = 0.58 1W 91657 DC1-2004-0
®12 a7I7-04538 b 1 RIFXD § FLM 700 X2 & 0.5% 1/2W 91637 DCS1/2-70D2-D
33} QT2T-0457 L 1 RIFXD § FLM 206 X0 % 5% 1/7 W 41637 DLS1/2-2003-0
Ril 87270456 i t RIFXD € FLM 7O Kt » 0.5% 1/24 91637 DCS1/2-7002-D
Ri5 0727-0455 & ! RIFXD ¢ FLM 20 Kt = 6.5% 1/2W 91637 DC61/2-200%-0
R16 Y7 -045% 4 1 RIFXD C FLM ED00 @ & 0,5% 1/2W 916%7 DC§L/2-1001-D
RL7 G727-0454 4 1 RIFXD € FLM 8800 D ¢ 0.5% 1/2W 91637 De81/2-86001-D
R1g 0727-0453 4 1 RIFXD € FLM 2500 §i ¢ 0.5% 1/2W 91637 DCS1/2~2001-B
R1Y 0727~0452 4 1 RIFXD C FLM 700 0 & 0.5%1/2W 81637 DES1/2-701-8
R20 0727-0450 4 1 RIFXD C FLM 200 §t & 0.5% 1/2W §1637 DS/ 2-201-0
R21 0727-0449 4 L RIFXD C FLM  JOR * 1% L/2W 91637 DCS-1/2-13
R22 D727-0448 4 2 RIFXG © FLM 20 0 & 1% 1/2W 91637 DCSE/2-20R0-#
R23 DTR7~GH06 4 i RIFXD C FIM 7 0 & 3% 1/2% 91637 DCS-1/2-1%
R24 07 27-0ULS [ § RIFXD € FLM 2 00t 1% 1/2W 91637 DLS-1/1-1%
ri% 410C~268 i RIFXD 0.7 @ 28480 41pC=263
R2§ 410C-28A 1 RIFXD 8.3 @ 2BUEQ L1pLw2BA
RIY tHRU R29 NOT ASSIGNED
RYS 8727-070} & 1 RIFXD C FLM 845 0 £ 1% 1/2w e1537 DEG=1/2~BUSR.F
R3L 67270031 % 1 RIFXD € FLM 60 3 £ 13 1/2w 91637 DCY-1/2-13
#32 8727 »Dihd 4 RIFXD € FLM 20 0 & 1% 1/2w 41537 DCE-20R0I-F
®33. §727-0943 4 1 RIFXD C FLM 10 & & (% 1/2w 91537 DCSL/2-10R0-F
ERE 06871011 3 1 RIFXD COMP 100 0 &+ 143 1/2W biiz: EBIOI)
|31 3100-0382 1 1 SWITCH: ROTARY 5-SECTION 11~POSITION 76854 S~3§33u561

(RANGE}

F Az Q04%10-685062 3 ASSEMBLY; AMPLIFIER 28030 0ok106-55502
[ 0160-224u 2 1 CIFXD 10¢ PE 3gov 00853 RDMLSF10343¢C
ci2 6160-4hG2 3 1 CIFRD LIUF 10 100V B441], HEWLUG
c13 0160-4402 3 1 C3FXD JILF 10 100V Bauil MW 4G
=31 1901-0040 4 2 DIOBE: S1 .{05A 3oV 07263 FOHLGBE
CR2 1901-0040 & DIOBE: §1 034 30V 07263 FDH10BB
CR3 1302-6556 ¢ L DIODE: BREAKDOWN 20V 5% baz iy $211215-227
<RY 1952-0202 9 L DIODE: BREAKDOWN 13V 5% Da7 L3 821121%3-191
£3 2110-0077 4 I FUSE! 1/8 A 75815 276.125
Qi 1855-02k6 & 1 TRANSISTOR: WFET DUAL N-CHAN Z701k SFB3075
RU 0811-2845 2 4 R: FXD 2L.97K ,045% 285w 87088 KP130
RS 0811~2845 2 R: FXD 24,87K ,085% .I5W 0r088 KPL3D
RE 2106-3122 2 1 R TRMR 100 10% 17 TURN 15158 89PRIDG
RY n688~7670 9 1 R FXD 2Z3.68K .1% . 125W 18701 MEYC 1/B-T2-23691-4
v 0698-6323 “ 1 R: FXO 100 (1% . 125W $1637 CME=55-1,T=9
R1D 0811-2845 2 q: FXD 24.97K L025% (15W or088 KP130
(3% 0B11-2845 2 A FRD 28,87K .025% .25W $7088 KP130
R1Z 2108-3103 2 1 A: TRMR IGK 10% 17 TURN 13138 BYPRICK
(38 BT -4401 9 1 R FXD 100 1% .1E5W 14701 MFHC-1
JRi8 0698-56138 2 1 a: FXD B2 3% 2w 11582 643
230 2100~3854 7 1 R: TRMR 2.5M 20% 1-TR&N 30983 BOLZSMWR, 5M
LE3] 21003426 2 1 R: TRMR 20 10% I-TRN 73148 FIXR2Y
R3% 0683-82045 1 1 R: FXD S10K 5% . 75W 012i 86245
R33 0683-1055 1 1 R: FXD IM 5% .25W 91121 CBlO55
R34 0683-6225% . z R: FXD 6.2K 5% .25W oLzt CBE225
R3S 06635225 1 Rt FXD 6.2K 5% .25W 01i21 CBE225
R3E 0683-1025 1 i R: FXD IX 5% .25W F{ TC=4Q0/4600 01121 CB1025
131 1826-8035 [ 3 IC OF AMP 27014 LM3DAAH .

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd).

Reference HP Part 'c| Descripti Mfr
: . escription Mfr Part Number
Designation | Number |o| Y% P Code
Ab, AS NOT ASSIGNED
AB 410C-£58 ASSEMELY.  CALIBRATION 28430 *10C-658
CR1 1981~002% 6 1 DIODE: S 58 Ma 07263 FOIH536
n1 0727~0751 4 i RIFXD € FLM 1880 0 % 1% 1/2W 51437 NES-1/2-15
R2 NOT ASSIGNED
R 2180-0394 4 5 RIVAR WW LIN 368 5 % 200 1w 10582 $ERIES 110
Ris 072740747 4 ? RIFXD € FLM 758 @ 2 1% 1/2w §LELY [ DE51/3-751-F
RE 2100~0%394% 4 RIVAR Wh LIN 288 0 & 20% iW 1pigz SERIES 1P
LX) a728-00%1 4 H RUFXD ¢ FiM 368 2 x 1% /2w 3iesy | 365173-381-F
w7 21060-039% 4 RIVAR W LIN 380 & 2 20% 1w 15582 | gERIES 110
RE 072840018 [ 1 RIFXD C FuM 228 0 = 1% 1/24 816%7 | DCS-1/2-15
RG THRU R1Y NOT ASSIGNED
R 2100-0329G & RIVAR WW LIN 300 § ¢ 208 3w 10582 SERIES 116
(3% NGT ASSIGNED
RiB 6548-5BFS 4 1 RIFXD B.25¢ 1% ., %5W 93637 | CMF-60-1,7-9
R17 §727-0866 b 1 RIFXD C FLM 180 ©) + 1% b/2w $3637 [ DCSL/Z-10R0-F
R1% 2100w0394 & RIVAR WW LIN 308 £ & 20% W 10582 | sERIES 110
Rig NOT RS SIGNED
RZC 1 RIVAR COMP LIN 300 G = 20% 1/tw
R21 0727-047% y 1 RIFXD C 870 R = 0.5% 172w A1037 [ OC5-1/2-1%
L% 410C-b5E ASSEMBLY:® POWER SUPPLY 28080 HiBC-H5E
cix GILO-DD2S H 1 C: FXD MICA 6BPF  F10% 500 VDC 00853 RCMISEGYOR
CR1 TRRU CR3 NCT ASSIGNED .
CRA 19020026 9 1 D10DE: BREAKDOWN 36.5v ¥10% 0, Lw [ETRS] S730916-3u3
CRY 1902-314% 5 1 D10DE: BREAKDOWN 9.09v 5% DO-7 0L7L3 $230016-279
CR3 19¢2- 0048 b] 1 TICDE: BREAKDOWN 6 81v 5% DO-7 oLyt SZ30016-134
Y 1251-p243 4 1 COMNECTOR! 1% PIN PO 26742 91-£915-3700-00
RY, 2% 0764~0003 2 2 R: FXD MET FiM 33500 %5% 2w 11502 Gi-3
R3 07570757 g 1 R: FXD 15< 1% .25W 19701 ME526-
RY 0764~0026 2 i R FXD MET fiM EPIK 25% 2W 11502 68-3
&5, RE NOY ASSIGNER
13 G757-0334 9 1 R: FXD 300 1% .25W 19701 MF52{.t
RY NOT ASSIGNED
R10 07570789 9 1 Ri FXD MEY FLM 68.1 1% .I5% 18401 ME520-)
Al 130364 ASSEMBLY: AL PROBE (WP MODEL I)1GI6A, 28480 11p36A
COMPLETEY
€1 NOT SEPARATELY REPLACEABLE, PART OF AC
PROBE £1103%A)
€2 NOT SEPARATELY REPLACEABLE, PART OF AL
PROBE {L1G38AY
Pl 12%1-0289 5 1 PLUG! TELEPHONE 3 CONDUCTOR 82389 IP~12%7
3] NOT SEPARATELY REPLACEABLE, PART OF
PROZE (11038AD
V1 DO=-30-8790% TUBE: ELECTRON DIODE 28480 ] 00u1D-A2901
€1 0170-90%21 3 i CIFXD MY LT700 BF 2 10% 40D VDLW Bukil | BBIUWNTIGY
<2 0170-0022 § t CIFXD MY D.1 WF & 10% 603 VDCW 09134 | TYRE 2u
c3 0150-0023 2 3 CiFXD CER 2000 #F & 20% 1300 YDOW 56285 | 200795A2-C0M
ch NOT ASSIGNED
3] 8180-0025 2 CIFXD AL ELECT %X20 WF +50% ~10% 850 vOOW 56185 joO324s20rP
cE 01BO~015Y 2 i CIFXD AL ELECT 2X1290 wP +100% -10% 56189 {D37I030FF
20 VDCH
CR1, CRZ 1901-0036 5 1 DIODEI BV RELT IRV BOOMA 14936 | MPLOG
CR}, CRY 1901-0009 ] 1 DIODE: PHR RECT 50V Y50MA 04713 | SR1338-%
DSt 2140-0558 0 1 LAMP-INCAND B.3 VDO 40MA 08806 | 380
Fi 2130-0281 0 FUSE: D.&5A 250V 21400 | MOL=L 4
J3 1251-0200 5 1 JACK: TELEPHONE 3 CONDUCTOR 82389 | 3J-1281A
J2 ASSEMBLY: D¢ AMPLIFIER OUTPUT (SEE
. MISCELLANEOUS FOR PART NOS.
J3 1251-2357 ) 1 CONNELTOR: POWER CORD RECEPTACLE 82389 | EAC-101
M3 1126-8317 1 METER: 0-1 M& 28480 | 1320-0317
Q1 1853-006% 0 1 TETR: Si PNP ah7is | SJFAGT
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Table 6-3. Replaceable Parts {Cont'd).

Reference HP Part ¢ o s ek Mfr
: / t Description Mfr Part Number
Designation | Number i8] =Y P Code
A8 (CONT'D) .
Rl Q227-0274 “* 1 RIFXD C FLM 1 MQ 4 1% t/2W 51637 OCSIﬁ!—]OOh«F
R2 0757-040G1 Q 1 RiPXD G0 1% .125% 18701 MFEHC~]
R3 2100-0415% & 1 RIVAR WW LIN 25 G 2 10% 2w 14582 117
R4, &5 NOT ASSIGNED
RE 4F27~0%3%3 4 } RUFXD-2BLE £ §.5% 172w BL637 DCS-1/2-1%
kY GFi7~0388 L] 1 RIFXD 1%k-3.3% 1/7W 91637 DCS~1/2-1%
RE 2100~15867 L] 1 R:TRMR 19K 18% 10582 117
R §4727~03180 H I RIFXD 25.35% 31637 DES-1/2-15
g1 310L-124¥ M I SWITOHD SPST PUSHBUTYON (LINED 76854 55-55%480~103~ALH
52 3101~1234 5 1 SWITOH: DPRY SLIDE (SLECTORD 8238% 11A-1352A
TL SI0G-0174 2 TRANSFORMER ! BOWER 115/230V 28480 [9l00-017u
Wl B12§-12348 2 1 CABLE! POWER 3 CONBUCTOR 7-3/2 FT, L 28480 BIZ2D-1%ug
xal 1260~ 80Uy 3 1 SOCKET: TRANSISTOR T6-3 97912 LETIS023

See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-3. Replaceahle Parts {Cont'd)

Reference HP Part |c Qt Descripti Mfr

£ ! escription Mir Part Number

Designation | Number |C Y P Code

MISCELLANEOUS
1430-5088 cf 1 CLIPT GROUND TIZBS  furZ-11-11-09%5
15.48-008% 2 H BINDING POSY 2gu8g piS10-008h
1515-0087 2 1 BINDING POST ASSEMBLY sB4gg  [L510-00B7
0348-0732 2 5 INSULATOR BINDING POST 285EQ  [0340-0737
118%6-62302 [ 2] 3 BOOT: AL PLUG (P/O 11036AD 28480 f11g36-42102
11036-42303 {20 1 BOOT: AL PROBE (P/O 11036A) 28480 £31636-425101
L1ZA-83A 2] 13 8007 CABLE 2BHEC  J412A-B3A
410C-12% 2 i BRACKEY. SWIT{H (USED WiYH A6 CONNECTORD JBURG  jbioC-128
Do a-04202 ? BRACKEY. COVER RETAINER 2BLEG  {pDsi0-01702
HIGC-F2A 2] 1 BRACKET: COMNECTDR (USED WITH A3 CONNECTOR) | 28480 Jatoc-124
1200-0081 3 2 BUSHING . INSULATOR [USED WITH Q1) 2BI6S 974 SPECIAL
1410-0081 1] 2 BUBMING: PANEL (USED WEIYH AiSl AND AZ52) 285720 {ss-437-4
0k00-0018 2 3 BUSHING: STRAIN RELIEF 28489 G400~0019
410C~ 1A 2] 1 HASSIS: TRANSFGRMER 28480 |ui0C-1A
- YiDBE-21im 2 1 CLIP: GROUNDING (P/0 11D3BA) ZR4BE WigB=Z1H

410B-21P 2] 1 CONMTACT: DIODE (P/0 11036A) 28480 {410B-~71P
3150-0038 vt COUPLER: 5WITCH-ROTARY 76854 i36501-13
5008-8565 1 COVER: SIDE ) 28480 i5069-8563
2041054102 1 COVER: TOP (REQUIRES 7 BRACKETS 06410-01202] 28485 (06410-64102
50008571 1 CAVER: BOTTOM 28480 [3600-8571
5060~0727 ? FOOT ASSEMBLY 28480 i5060-9727
5060-0703 2 FRAME: S1DE 28480  {5060-0703
5040-0700 2 HINGE (USED WITH TILT STANDD 28480 {50u0-0700
1500-0089 1 INSULATOR: CLIP (PO 11036A) 28480  [1%00-0089
p349~0086 1 INSULATOR: BINDING 05T DOUBLE 28430 |0340~00B6
B3L3-0081 1 INSULATOR! BINDING POSY TRIMLE 28480 |o3no~0091
1520-0001 el 2 INSULATOR! CAPACLTOR (USED WITH C1-02) 56137 |xr
0345-0007 o 1 ENGULATOR! CERAMIC STANDOEF 70371
8370-0112 211 knoB: BLACK BAR CONCENTRIC 28480  |0370-01l2
B370~0113 2§ 1 KNOB: BLACK BAR W/ARROW 28480  [0370-0113%
0170-0%14 21 3 KMOB: RED W/ARROW 28480 [¥70-011k
03600046 a4 1 LUG: SOLBER LOCK WY 7818%
0360-0007 g & LUG: SOLDER #id 781499 §2301-10-00
4360-00L2 8| 2 LuG: SOLDER 98° 79189 josmn
2266-0001 i MUT: HEX 4=50 X 1/4& IN. 28080 {7260-0001
2620-0001 0 & MUY HEX 5-32 X 5/18 IN. W/LOCK EELER T
2820-0001 51 3 HUT: HEX 10-3F X 3/8 IN. Y3734 108D
2950-0006 s| 3 piUT: HEX 1/4-37 X 3/8 IN. 73734 fgoen
2950~0001 5| 3 NUT: HEX 3/8-32 X 1/2 IN. 731734 josp
2950+0937 s % NUT: HEX 1/7-16 X 11/16 [N, 78553 JC6BO0-532-24A
2350-0038 3 NUT: WEX 1/2-2% X LE/15 (n. 75915  {903-12
0590-0039 o] & NUT: SPEED 6-32 ' 78553  1C680D-632-1
§550~00852 o # NUT: SPEED 6-32 785531  |cB820-832-%
H10C ~4lA 1 PLATE: INSULATOR CUSED WITH A151 ANMD A252) I 28480 |4100«BlA
0340-9580 1 INSULATCR-XSTR THRM-CNDCT 28480 [B346~B580
1251-0209 511 PLUG: TELEPHONE (P/O f103BA) 82389 |zP~1297
Oe410-423504 1 PROBE: CONTACT BODY {#/0 110638A) 79480 OpUic-%2Z101
0Bt10-42102 1 SROBE HEAD (P70 110364} 20L8¢  |00410«42E02
410B-21F 1 RING! RETAINER (P70 11038A) QBLEBG  |MIQB-21F
2208-0000 5 2 SCREW: MACHINE &-46 X 3/8 IN RH 73734 08D
2200-001% 5 1 SCREW: MACHINE L-46 X §/16 IN RH T3 j0BD
2376-0001 5| 23 SCREW: MACHINE §-32 X /4 IN. RH 73734 {0BDR
2390-0607 51 4 T MACMTINE B-32 X 5716 [N BH W/LOCX 73734 {osp
23700002 51 8 T MACHING 6-%2 X 3/8 IN FH 13734 08D
2370-0063 5 2 MACMIME 6-32 X 1/2 IN FH 73734 josd
410B-218 : SLEEVE (P/O L1036HA) 28580 [u1bB-I1E
16560-00606 0 1 SPRING: TIODE CONYTALT (B/Q 11036A) 91260 |OBD
1590-0831 2 1 STAND: TILT 41260 |[OBD

See introduction to this section for ordering information
*[ndicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd).

Reference HP Part |c o Mfr
h A ()

Designation | Number [P ty Description Code Mfr Part Number
418L-68A 2 SUPPGRY: CIRCUIT BOARD (USEDR WITH A3) 28480 SI0C-B8A
41gc-21p 1 TEST LEAD ASSEMBLY: COM 28580 416C-31D
438¢~21C 1 TESY LEAD ASSEMBLY: DCA - OMMS 28480 41gC-31c
418C-21A 1 TEST LEAD ASSEMBLY: DCY (INCLUPES R1D 28480 HI0C-21A
5028~64512 1 TRIM! METER 28480 5020-6852
1:836-62101 1 TUBE] SOCKET AND CABLE ASSEMSLY 28680 1103562163

{P/C 11D0384A)
31050-0066 5 2 WASHER: FLAT #6 Farall 080
I856G-0067 5 2 WASHER! FLAT 3/8 IN, ID T373h OB
0900-6016 1 1 D-RING: FUSE HOLDER g325¢ 2-112-NEFH-TC
2190-0005 2 WASHER: 100K 4% EXTERNAL 78149 oBe
2:80-5004 8 2 WASHER: LOCK #% INTERNAL 78184 SF1904
2190-0003 8 2 WASHER: LOCK 4% SPLIT 78148 0BL
2189-a0%7 g 30 WASHER: LOCK #6 COUNTERSUNK iE:3:1] DBD
13190-0411 ) 1 WASKER: LOCK 433 [NTERNAL 78189 1910
219040028 4 H WASHER: LOCK 416 INT/EXT 78189 4010-18~00
21900827 & 3 WASHER: LOCK 1/4 IN INTERNAL 78189 1914
2190-0622 g iy WASHER: LOCK 3/8 IN 1D 78189 1928
2190=0037 & 2 WASHER: LOCK 1/2 IN JNTERNAL 78186 1224-08
140070090 5 1 WASHER ! NEOPRENE 75315 901-2
258940004 1 NUT~HEX-W/LEWR 8~I2-TRD 00000 ORDER BY DESCRIPTION
0360-0014 X BARRIER BLOCK 2-TERM GAl PHEN 28480 0369-00%4
0410-£0222 1 PANEL: REAR 28480 00410-00222
DOW10mC0223 1 PANEL: FRONT 28480 0043058221
00410-01243 1 BRACKET: CONNECTOR (USED WITH A3 CONNECTOR] 2BUBC 00%10-01213
8150-0022 1 WIRE: RED 5 1 28480 B150-0022
41508037 i WIRE! WMITE/RED § TN 28480 8:150-0037
81500036 i WIRE! WHITE/ORANGE 5 IN 28480 8150~0036
4150-80%0 1 WIRE!: YELLOW/WHITE 5 1IN 28480 B150-C040
4370-1085 H KNOB-BASE 1/2 OBP .25«[m-ID 28LBQ BITE-10%5
2190-4022 1 WASHER:D LK INTL T 3/8 [N TR0 1130~0022
2950-6061 2 NUT-HEX~DBLwCHAM 3/8=324THD 80000 ORDER BY DESCRIPTION
21)10-056% 9 1 FUSEMOLDER BODY 12A MAX FOR Ul 66328 031.1865%
2110-3565 ! FUSEHOLDER CAP T2A MAX FOR UL 28480 2110-0565
2110-8569 H FUSEMOLDER NUT 124 MAX FOR UL 28080 2110-0569
14800090 i FUSEHDLDER COMPONENT FOR USE ON 28480 1400~0090

See intreduction to this section for ordering information
*Indicates factory seiected value
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Reorder No. or
Manual Part No.
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