Errata
Title & Document Type: 410C Electronic Voltmeter Operating and Service Manual
Manual Part Number: 00410-90007

Revision Date: May 1974

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


http://www.agilent.com/�
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S HEWLETT
y ‘ () Prevrett ,
o | | i(E:ERTIFICATION 4

' Hewlett:Packard Company certifies that this product met its published specifications at the time of shipment from the
Sactory, Hewlett-Packard further certifies that its calibration measuremenis are tracea*!: o the United States Na-
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration Sacilities
of other International Standards Organization members.

* WARRANTY

' '
I N

This Hewlett-Packard product is warranted ng;hinsl defects in material and workmanship for a pe'{iod of one year

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, T ' _

For warzanty service or rcpair, this product 'must be returned to a service facility designated by -hp'-. Bu\cr”sﬁall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. Howevez, Buyer
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country. |

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will cxm\‘ute 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. _ \ o

| -
t .
'

LIMITATION OF WARRANTY o .
The foregoing warranty shall not apply to defects respltihg from improper or inadequate maintenance by Buyer,
Buyer-supplied software or interfacing, unauthorized modification of misuse, operation outside of the environmenial
specifications for the product, or improper site preparalioln or maintenance, k

DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE- Y B . . : “ “' 'J" :

P
1

| EXCLUSIVE REMEDIES
P . . C R : )
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT.

QUENTIAL DAMAGES, WHETHER BASED' ON CO!"ITRACT , TORT, OR ANY OTHER LEGAL THEQRY',

N 1 } #i e ,
~ ASSISTANCE ' ! "
} : [ , S, .
Product maintenance agreements end other cpr;romer'- assistance’ agreemenis are. available
Jor Hewleti-Packard products. Y | o

':‘-'* : ! ‘. B

Addresses are provided at the back of this manual., L, )
. l !

For any assistance, contact your .nearest Hewlett-Packaerd Sales and, Service  Office.
| ) . ! i‘.\ .

from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty -

. . ",‘ . " ) : i |
'NO OTHER WARRANTY IS EXPRESSED QR IMPL[ED. HEWLETT.PACKARD SPECIFICALLY

PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE.-
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| oancemous paccEcuRE waRnings /
~ Warnings, auch as the exsmple below, precede pot'entially ‘dangerous procedures thraughout

HEWLETT _
D PACKARD ~
SAFETY SUMMARY |

The following general n!ﬁty pracautions must be obeerved diuing all ph Il}i of operstion, sarvice, and repair of this

~ Inatrumant. Failura to comply with thess precautions or with specific warnings eisewhars in this manual viclates

safuty standards of gesign, manufacture, and intended uss of the Instrument. Hewlett-Packerd Company assumes no
labllity for ;hl customer’s failure to comply with thase requizements. This is a Sefety Class § instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinat must be connected to an elec-
trical ground. The irjstrumant Is equipped with a three-conductor ac power cable, The power
cable mu_‘st either bas plugged into an approved three-contact alectrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to 8n
slectrical ground {safety ground) at the power outlet. The power jack and mating plug of the
power c@bla meet International Electrotachnical Commission ({IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not:fobarato'tha instrument in the presance of flammable gases or fumes. Operation of any
‘ electrk_:alil instrument in such an environment constitutes 8 definite safety hazard.

" KEEP IA"HAE\" FROM LIVE CIRCUITS | '

Operating': personnel must not remove instrument covers. Component replacemént and internal
adjustments must be made by qualified maintenance; personnel. Do not replace components

with power cable connected. Under certain corditions, dangerous voltages may axist even with

the power cable removed. To avoid injuries, always disconnect power and discharge circuits

before touching them. ,

F ‘ .
DO NOT SERVICE OR ADJUST ALONE

i | ) ' : ‘ '
Do not attempt internal service or adjustment unless another person, capable of rendering first
ald and resuscitation, is present. ' .

¥

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

'Becauae_{bf the danger of introducing bddlttdnai hazards, do not Ihsta!l substitute parts or per-.

form any ‘unauthorized moditication to 'the instrument. Return the instrument to a Hewlett-

' Packard S'alqs and Service Office for service and repair to ensure that safety features are main-

teined. |
\ ' '

this manual‘, lpotmctlona contained in the warnings must be followed.

' ﬁgnmn valtages, capeblo of causing death, are presant In this instrument. Use ox-
! trsme caution when handiing, testing, qad adjusting. ‘

!




SAFETY SYMBOLS

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

{

1

Instruction manual symbo}: 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 damagc to the instrument.
o , Indicates dangerous voltage (tcrmlnais fed from the interior by
1) voltage exceeding F000 volts must be so marked). }

Protective conductor terminal, For proléctiorn against electrical
=L or shock in case of a fault. Used with field iwiring terminals 1o in-
= dicate the terminal which must be connected to ground before
operating equipment. . \

Low-noise or nmsclcss. clean ground (carlh) terminal, Used for a
@ signal common, as well as prov \idmg 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 inslalhuon
\ {operating) manual, and,before opernlmg lhc cquipment, '
{ (e
Frame or chassis terminal. A connltcnon to the frame (chnssls) of

/h- oR the eouipment which normally includes all exposed metal struc- .

b tures. . : )
TN AI;crnating :::L(rrcnt {power line). o
.-"‘;"*"1— ; Direct current {power Ii:nc) | L oo

! LA Alternanng or dlrccl current (power Ilhc) ’ W

i ‘ ‘ .|\ Y ‘

P
Rl

S i
- ; ’Thc WARNING sign denotes a hazard It calls attention 1o o pro-
| WARNING I cedure, practice, condition or the like, which, if not correctly per-

formed or adhered lo.’could result in m;ury or dcath to personnel,”
\

. The CAUTION sign dcnotes a hazard, l( calls attention to an’
!:CAUIION operating procedure, practice, condition or the Inkc, which,if.hot
/ correctly performed or adhered to, could result in damagc lo or
destruction of part or all of the product, . .

'

‘-, The NOTE sign denotes important information. It calls attention

NOTE:
- ‘to procedurse, practice, condition or the Ilkc. which is essential 1o
highlight.

! 41_ ' .' . o ' '

;L

) i
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*'Model 410C

1-1,- DESCRIPTION,

1-2. The Hewlett-?nckard Mcdel 410C Electronic Volt-
" meter can be used to measure de voltoge and de curzent; ac

voltage and resistance. Positive and negative dc voltages
from 15 mV to 1500V full scale and positive and negative
dc currents from 1.5 A to 150 mA can Ye measured full
scale, Resistance from 1052 to 10MS mid-scale can be
measured with an accuracy of £ 5%; resistance from 0.2 1]
to 500 M can be measured with reduced accuracy. The
»*adel 410C Electronic Voltmeter specifications are. glven
.‘Table 1-1, :

'1-3. With the Model 11036A detachable AC Probe, the
Voltmeter can be used to measure ac voltage from 20 Hz to
700 MHz. From 20 Hz to 100 MHz, ac voltage from 0.5 to
300V can be measured; from 00 MHz to 700 MHz, refer
to Figure 3-5 for maximum ac voltage that can be opplied

to the AC Probe .For additional information on the 'AC

Probe, refer to angraph 1-9.
14. INSTRUMENT AND MANUAL IDENTIFICA‘I’ION

1-5. Hewleu-l’ncknrd uses a two-section serial nurnber
consisting of a four»dnglt prefix and a five-digit suffix. The
prefix and suffix are separated by a Jetter designating the

USA; G =

1-6. This manual apphes to instruments with the serial
prefix indicated on the title page. If changes have been

‘made in the insuumcnit since the printing of this manual, a

“Manual Changes” supplement supplied with the manua
will define these changés Be sure to record these changes in

your manual. Backdahng information located in Appendix

C adapts the manual to! instrumenis manufactured prior to

this printing. The manial part number is indicated on the

title page.
17, Ac't:‘s'ssonlssn AILABLE.

18, Accessories ‘are o i able that extend the ac and dc
measuring capabllities ol‘

the Voltmeter. A description of
these accessories and thelr specifications is given below.

1-9. Model 11036A AC| Probe. This acces ory, when used
with the Mode! 410C, permits ac veltag® measurements
from 0.5V ms to 300EV rms, full scale over i frequency
range of 20 Hz to 700 MHz, Reference calibration accuracy
at 400Hz (sinusoidal) is % 3% of full scale. Frequency
response is + 10% from 20Hz 10 700 MHz, with indica-
tions obtainable to STOOMHz Frequency response at

.country in which the instrument was manufactured. (A =
West Geqnnny. J = Japan; U = United .

| CSECTION |
GENERAL INFURMATIUN

foon o Section |

100 MHz is within t 2% The Modcl 11036A. -:sponds 10|
the pos:lwe-peak-abow-averagc value of the signal appl:cd
The Model 410C is gahbr..terl 10 rend jn RMS yolts, for sme

" wave i'lpuls

1-10. Mode! 11039A Capaci!lvc Voltage Dw:dcr This-

. accessory (formerly -the Model 452A) extends the ac’

voltage range <f the Model 41GC to 25 kY. The divider

" permits measurements of extremely high ac voltage such as

éncountered in dlelcclric heating. cijuipment, ete., over a
frequency range uf 25Hz 10 20MHz. A ﬁxcd gnp’[s
provided so that Dreakdown will occur if the applied
voltage exceeds 28 k'7 at low fraquencies. Violtage divisjon -,
is 100C:], + 3%, an input capacity is 15 pF. A Model
L1018A Adapter is u™0 required to connect the Model
11036A AC Probie to lh\e shneldcd banana plug fitting nf lhc
divider. B

1-11. Mode! 110404 Capacity Dlvidcr. ’l‘lus accessory
(formesly the Model 453A) extends the ac \Jolmge range of '
the Voltmeter to 2000V rms. The divider is'for use at,
frequencies above 10 kH? Voltage division is 100 1L 1%, |
and input capacity is npproximalcly 2pF.

1-12. Model 11042A Pr( u2 T Conpector, This accessory o

{formerly the Model 455:\) is used for connecting the
Model 11036A Probe ncmss a 50 2 transmission line using
type N connectors. ’lhp ijnt is such that connection of
the probe into a tmnsm:ssmn line will not cause a standing
wave ratio greater thnn It at S00MHz and 1.2 nt
1000 MHz. With this device, meaturement of power trav-
eling through a trnnsmuslcn line may be made with
reasonable accuracy to (1000 MHz. The vsual precautions
must be taken to provide m.cuule impedance matching and
the elimination of stardmg waves along the line through
which power is floafing. By! using a dummy load at the
receiving end of this T ;omt power output of varfous
dévices can be measured Ia mpy applications power going

Into a real toad, such ias'on jantenna,canbe conveniently

measured up to 1000 MHz wnh good aceuracy.

1-13. Model llO43A Type N Connector. ‘This acressory
(formerly the Model 458A) allows the AC Probe to be,
connected 1o a 50 £2 coaxizl line. The connector uses o inale.
type N connector and a reccptacle for receiving ma probe,
Terminating reslslor isnot included,

1-14. Model 11045A DC/ Divider. This accessury extends
the maximum de voltag: rznge of the Model 410C to
30 kY. Voltage division « 100:1, * 5%, and input resis-

' tance [s 9900 MR, When used with the Model 410C input
* resistance is 10,000 MQ. ‘This probe offers maximum safety

and convenience for measuring high voltages such as in
television equipment, ete, The maximum current drnin is
2.5pA.

11
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"Table 1.1, Specifications. i

3

BC Drift:

Less than 0.56% of Full scalefyear at constont

M

"\

N I".\CI‘IVIOLTME\TEF'\';. e f_',g‘ ;‘(1 o :

| Wltaco Ronges: +16mY 10 &

IBOOV fun n:aln lq 15 50
o 'luqulncolll rungesl. A

1
t

Accmocy £ 2% of luh‘ mleon m\y ranqu ] \ Lo
' g BN

. !nput Reslstance® 100 Mn 2 1%0f 0O mv range nnd shawe,
10MN 2 3% on )6 rnV 60 rnV Bnd 15 OmVranges

:‘.‘ ';

5 DCAMMETCR‘ o R

ST i '
A Cumnl Rnnges' : I.EpA o' 1. iSOmA lull u:aln in' Ib‘ [
" 3. sequonml!l rangeﬂ. 4 Y S
Ac:urufy- 1 3% of iullscnlo onany r&hge ;
IRERR T - ! o '
'Input Rulm-m' Dacranalng from 9 r:n on 1.5 A lcnln o
nppmximutuiv 0.3 nn the 150 mA scole,

Special Current Franges:. & 1.5 £5, IE nanonmpu mnv be
maasured or.. ‘tho 16, 50, ond 160 miilivolt, ranges using the
voltmetor pfobt wltn :5% accuracy and IOmn inpu:

' , mlmna,i e

! |""l""'-‘ e

OHMMETER . /") o v

: 1 s 1 4

Heﬂmncn Rnnne Rlslmnm from lon to 10 M5 cenm scabr

{7 ranges),

S
]

Accuracy: Zero to midscale:, . 5% ol reading o t 2% of
midscate, whichever Is guaur
£ 7% from midscale ta yeale value of 2,
4 B% fromscale valueof 2 10 3, '
£ 9% trom scole valueof 3106, © - '
+ 0% from scale value of 5 10 10,
\' . B

AMPLIFIER

Voitage Galn: 100 mnximum.‘ ,

AC Rejection: 3dB at /2 Hz; epproximately 65dB ot 50 Hz
and higher frequencies for signals tess than 1600 V poak m
SOtimn !ull;cale whichever is smaliar, !

Isolation: Impcdun:a between common and chassis is > 10 MST
in paraltel with 0.1 uF. Common may be Hoated up to 400 V
de above chassis for de and mlmnc- mapsuremants,

: Oulpuv Propotllonnl tc maeter lndicatlon. 1.5 V dcat full scaie,
'mnxlmum current, 1 mA,

Output Impedance: Less thon 302 at de.

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

i

GEMNERAL

,o temperature, Les than 0,02% of full scale/°C.

'Overlaad Recovery: Recover from 100:) overload in < 3 sec,
. K ,

AC VOLTMETER

Ranges: 0.6 V full scale to 300V In 05 16,6 aaquence 7
renges), -

A:curncy: 1 3% of fult scale at 300 Hz for sinusoidal voltages
from 05 10300V rms. The AC Probe responds 1o the
positive peak-above-average wolue of the applied signal, L

) :

Frequency Response: 3 2% from 100 Hz to BO MHz {400 Hz
ral,), 0% to -4% from BOMHz to 100 MHz 2 10% from
20Hz to 100 Hz ond t 1,5dB Irom 100 MH: to 700 MHz,

it

S i’r'nqt'mncv Ronge: 20 Hz to 700 MH.,
I\ i v

rnput Impedence: Input copacity 1.6 pF, input resistance
> 10 M1 at low Frequencies, At high Iu'quln..it; impedance
. drops oﬂ die todlelcctric lo:s. :

’nSaler,“ The probe body ls grounded 1o chassls [n the AC
b Function for safety, ANl ¢ mecsurements are refergnced o
C o chashs wound | ! '

Mater; Individually callbratod taut band m&m. Responds to pos-
"' jtive peak-obove-averoge, Cnllbrnled in rms volts for :inr wowe
input,

Maximum Enput: (see Owerload Recovery)
OC: 100V on 16, 5O and 150 mV ranges; 500 V on 0.5 1o
15 V ranges; 1600 V on higher ranges,
AC: 100 llmcl full u:are or 460 V peak, whichever s less,

Puwer. 116 or 21) V t 10%, 48 10 440 Hz, 13 watts (20 wotts
with 31036A AC Probe),

Dimensions: 6 1/2 In, high {16,6 cm); 5 1/8 In, wide {13.07 em);

11 in. deep (27,9 cm} behind ponal, Fits 5060-0797 Rack v

Adapter and 1060 serles mmblnlnn casex,

Weight: '
Net: B ibs, (4.0 kg}
Shipping: approximately 15 Ibs, (6.35 kg)

'Accessorles Furnished: Detachable power cord, NEMA plug; -hp-
Moddl 11036A AC Proba,

Option 02: -hp- Mpdﬂ 410C less AC Probe. g
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. INSTALLATION S o
|21, INSPECTION. . ‘ ' 2.7, Models 10SIA and 1032 Combining Csés. The
’ ' : Combining Cases zre fullanodule units which accpt varjous
2-2 This instrument was Larcﬂllly inspcn.lcd bath mechan- combinations of submodular units. Being a full width unit,
.. cdeally and elnctrically, hefore shipment, [t should be it can either be bench or rack mounted. An illustration of
physically free of mars of scratches and in perfect electrical the Combining Case is shoWn in Figure,2-1, Instructions for

‘order upon receipt. To coafirm this, the [nstrument should 'mslnllmg the Model 410C .nrc shown in Figurc 2.2,
be inspected fo= physical damage jn transit. Also, check for

supplied accessories, and test the electrical pesformance of 28. Rack ulapter Frame (—hp- Part No. 5060-0797) The .
the instrument using the pwccdurc outlined In Parageaph adupter frame Is a rack mounting frame that accepts various
5.5, Performance 'Tests. If there is damage or deficiency, see combinations of submedular units. It can be rack mounted
the, warranty on the ins;  front cover of this manual, only, An Blustration of the adapter frame is given in Figure

. oL 2-3. Instruuluns ore ;,wcn below, )
‘23, INSTALLATION. X i

' Place the adapter framc on euge of bcnch as shown in
24, The -hp- Model 410C i is transistorized cxu.pl for one stcp 1, Figure 24,
vacuum tube and requlrcs no special cooling. However, the N

temperature Lxcccds 55°C (140°F}
w28, RACK MDUNT!NG !

instruments as shown instep 3, !'lgun: -4,

hi ¢, Place spacer ¢lamps on lh'.' two end instruments (sue :

instrument should not be opemlcd where the ambient . b, Stack the submodular u;ms in the frnmcmshown in
slcp 2, Figure 24, Place the spacer, c.lnmps bctween-

26, W[‘he Madel 410C is’ 2 submudular unit dulgncd for step 4, Figure 2-4) .md push the combmnllon imo the'

bcnch use. However, when used in combination with other frame,

" ‘submodular units, it can be bench andfor rack mounted. P ! : ' ) :

The -hp- Cdmbining Cases nnd Adapter Frame are dcalgncd d. Inserl screws on cnhcr side of frame, and llghlen
specaﬁcally for this purpose.’ until submodular instruments ore tight in the frame,’

DIVIDER LATCH ‘
P - T

L B - oo - L . tf
'_5 l , e Eigure 2-1.‘!'lrha_ Combining Case. - it
T : . S : P by
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i &' The camplete nssemb[y is ready for rnck mbunung
H l i

z'n THREECBNDPBTORPOWERCABLE o

! (A

1; ) [
2-10, To protect ope;atmg permnnel the' National
Electrical Mawfactum s'Association (NEMA) recommends

that the instrument panel and cabinet be, grounded. All

Hewlelt-Packard instruments are cqu;pped with o three-'

‘conductor power cable which grounds the lnstrument when |
plugged into an appropmtc reccplacle

'
1

. FILLER PAN'EL SR v
K i RN o : v
| N T L, |
0" : ! O
v l| L
i lo ! O
O \ v 9.}
N -
o (=,
o 1 o
o f I
I y ' i ! -m-._-vol
b T . Dok

Figuu 2-3. Adapm Frame Instrument Combination. -

.i‘

’ 'Fiuuu 22 Sum to Plau Instmment in Combinim Cau.

Ju
'

2-11.. To prcsen'e the prohction feature when opemnng
the instrument from a twi-contact putlet, use. three-prong

. o two-prong adapter and cor, ncct the green’ p:gtml on the
adapter to ground, . . _\ ' r
2 12. PRIMARY PﬂWEH REBA‘JIREMENTS

2-I3 The Model 4IOC can be opemted from either 115 or
, 230V, 48 to '440 Hz. The iastrument can be easily
" converivd from 115 to 230 V operation. The SELECTOR
switch, $2 a two-position slidé switch located ut the rear of |
the inslrumenl selects the mode of ac aperation. The line
voltage from which the instrument is set to operale appears
on the slider of the switch, A 025 ampere, slo-blo fuse js,
used for both 115 and 230 V operation. If the Modet 410C"

is operated at any frequency other than 60 Hz, perform X

chopper frequenéy adjust (Paragraph 5-31).
)

| YYYYYYYYYY

-CAUTION*I "

A ALAALAAAAN

1 1 ) | ': . P
Do not change the setting of the line voltage
switch when the voltmeter is operating.

i
)

1

214, Rupacluging ior Shipment. ,
2-15. The following paragraphs contain a general gmde for -
repackaging of the instrument- for shipment. Refer ‘to
P:ungxnph 2-16 if the original container is to be used; 2-17
if it is not. If you have any questions, contact your local
-hp- Sales and Service Office. (See Appendnx B for office

_ locatnons)

t
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ADAPTER
FRAME
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=172 MDOULE
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]
SPACER

', 'SPACER CLAMP
RETAINING SCREWS

i INSTRUMENT *

Section Il

the service or repair to be performed; include

the model number and full serial number of the
instrument. In any correspondence, identify the

instrument by .model number, serial number

and serial number prefix.

2.16. If the original container is to be used, proceed as
follows: ' ‘

o, Place instrument  in origina) container if available, If
original container §s ot available, une can be purchased
from your nearest hp- Sales and Service Office.

b. Ensure that container fs well sealed with strong tape
or metal pands.,

217, If original container is not to be used, pmcccd s
follows: : 1

{ }

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

b. Place packing material around all sides of instrument

_hnd protect panel face with cardboard strips.

Figure 2-4. Two Half Modules in Rack Adapter,
’ o NOTE =

If the instrument is 1o be shipped 1o Hewlett-
Packard for service or re,xair, attach a tag to the .
instrurnent fdentifying the owner and indicate

¢. Place instrument ‘and inner container n a heavy

‘carton or waoden box and seal with strong tape or metal

+ ' bands. o PR ‘ , ;
i ! 1 *

©d. Muark shipping eontainér with “DELICATE INSTRU-.
- MENT,” “FRAGILE," efe. : '

123
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a ? Model 410C

|
1
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'
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PN

b s,

et WA TuETER
(& 1] P‘I )
Fusthion

< vt

(1) FUNCTION SELECTOR: This cantrol Is uisd for setecting
type of measurement 1o be made. Thay are: ¢ DC Voltage,
£ DC Currenx, AC Volinge, and resistsnce measurements,

@ ACIZERO; This control provides adjustment for zero-setting
the maiter betore making ac voltage measurements, '

(3) MECHANICAL ZERO ADJUST: This odjustment mechan-
icaliy zero-sats the meter prior to tusning on Volimatsr,'

@ RANGE: This controt selects the full xcale meter range, ‘ ‘
| s

@ AC POWER SWITCH: This pushbuttondamp combination,
T when deoressed, turne the instrument powsr on or off. The
pushbutton glows when the Voltmater povier is o,

~ Lead to measure dc current or ohms. The' FUNCTION
"I SELECTOR determines which measurement s made,

®COM: This iead s used with the input teads for de'current, de
voitage, and resistsnce measursments, The COM Lead Is ;
narmally floating; however, » sharting ber can be connected
from the flosting ground terminal to the chassis gréund
terminal on the DC AMPLIFIER OUTPUT connector, if o

, shorting bar Is not used, the COM Lead js flcating wxcept -
when the FUNCTION SELECTOR is set tg ACV,

(8 oCA-OHMS: This tesd I used In conjunction with e COM

o

' .-—'"n:%p)am
-
DG AMPLIFIER QUTPUT

7
@ ® @)
Fi -7
- 1 toR v
NSOV A
HVAW,

(@) Dev: This tesd s used In conjunction with the COM Lead o
.. measure : de voltage,

@ AC PROBE {300V MAX}: Recoptacle for telephone-type
" plug of Model 11036A AC Probe, With probe connected, the
Viltimeter may be utod 10 make ac volige mesturements,

OGOADJUST: This control Is uiad 1o ser metar pointer
to  before resistonce measurements are made. Only perfodic
adjustment of this screwdriver sdjusment Is necessary,

LINE VOLTAGE: This two-poiition slide switch sets the
instrumant *, sccept sither 115 or 230 V ac primary power,

@ FUSEHOLLER: 'hm fuseholder contalns a 0.26 ampere
AC POWER CONNECTOR: Accepts powsr cable sunplied
with the instrumant,

sowblow fuse for both 115 V o and 230 V oc modes of
)

oparation, '
/() bc AMPLIFIER OUTPUT: Provides cc voltage outpus
propartional to meter indicotion for driving external re-

H

. s corder. 1.5 V dc output for full scale meter defiection,

ZERO ADJUST: This control s used to set mﬁnr pointer to
2ero when calibrating for de end resistance messurements,

Figure 3-1. Front and Rear Panel Controls. o

i 13
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31, INTHUDUGTIUH

32 Thc Model -I 10C is US\..d to measure ne and de voltage,
d¢’ current, and resistance, Al measurement inputs are
“located on ‘the front paael; s dc output connector is located
" on the rear paneil Front panel controls and indicators are
color coded, DC yultage, de current and resistance knobs
and' indicators arc .in black; ac voltage controls ond

indlcamrsarcln red.

3-3 AD 'USTMENT OF MECHANIBAL ZEHD

3-4 Thc procedure for ndjustmcn. of mechanical 2ero s

gwcn in Sevtion V,

35, FRONT AND REAR PANEL DESCHIPT!ON

3-6. Figure 3-1 describes the. I'um:l[on of ail front und rear
panel coitrols, connectors and indicators, The deseription

Sf:ctinn i

S .. SECTION m
i ~ OPERATING INSTRUCTIONS

of each wnlml connector and indicator Js keyed to a
dmmng which accompanies thc figure,

37, OPERATING PROCEDURES,

3-8, There are five operating procedures: DC Voltage
Measurements, . Figure 3-2; DC Current Measurements,
Figure 3-3; AC Voltage Measurements, Figore 3-3; Resis- .
tance Measurements, Figure 3-7; and Mcasun’ng DC Current
.in Nano-zmperes, Figure 3-8, o

;' NOTE

Ag!‘ng; of the neon lamps fn the chopper.
assembly can cause a change in chopper fre-
quency which produces a slight oscillatory ‘
. movement of meter pointer, If this oscil!arm;v
4 movement s obsenved, rotate (Ose Freq Adf
AJRS {see Paragraph 5-31) in the cow dircction
untii oscillation of pointer stops,

i i ' |

T
k- Anrg

: \ TG LT XY
IR L L lf"*su
! >:.\¢:.‘\ \ s " oFse

i 1 = voLiwLtEn
PiPLAPE PROP RS

FUNETICN
A FiRg

@ Depress the AC power switch (noo - switch pambinaliom.

@ St F’UNCTION SELEC’I’OB to polarity desired (fDCV or
. DCV .

@ Set HANGE to desired voltage position.
@ Connect COM Lnd to tha ground of dircult under test,

@ Touch DCV pcobo L] test paint, ;

;
CHWHTADS . ngm
OC AMPLIFIER QUTPUT
Linl
| o9 &=
' .
o v
. 'O
A8 44
II!!?!OVQII"O\~
SR VA NAX '

. i St
0 ! 1

@ Read voitage on the VOLTS-AMPS scale, S P

NOTE

Aging of the neon lamps In the chopper assembly can
cause & change In chopper frequincy which produces o
low amplitude oscillatory movement of the meter
pointer. If the meter polnter osclilates, rotate AJRG
cow until oscillation stops.

Figure 3-Z. DC Voltage Memurements.

o 31
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]

3.9, DC Voltage Measurements {Figure 3-2),
3.10. The, Model 410C is pormally 'fluating; however, a

shorting bar, can be connected at the DC AMPLIFIER
" QUTPUT connector on the rear paiel, When the instrument
is floating, the COM Lead should not be connected to

voltsges greater than 400 V de, \

311, DC Current Measuroments (Figure 3-3),

" 3.12. General fnstructions for the measurement of de

current ore the same as those piven for de voltage
mcasu:ements.l’mgmph3-9. oo

v

3-13. AC Voltage Measuraments {Figure 3-4).
/ ) YYYYYYYY Yy, .

P CAUTION 3

i i A AL RAASA,
. 'One side of almost all power distribution
+ spstems is grounded. Extreme caution must be
used. if direct measurement of power line
voltages is atiempted. If the ground clip lead is
accldentally connected to the ungrounded side
of the line, severc damage to the 410C is

possible because of the short circuit created.
Power line volicges can best be neasured by
using the probe tip only. Contecting ' the
grounded power conductor will give a reading
of 01 while contacting the ungrounded lead

will give full voitage reading.

Mudel 4 16T

3-14, Although the Model 410C indicates a full scale a¢
range of 500V, the optional Model 11036A AC Probe
shoutd not be connected to ac voltages in excess of 300V
mms. AC voltage referenced to a ‘de voltage may be
meastired, but the AC Probe clip (alligator type) must be
connected to the ground ( 2 ) of the circuit under test,

; Ecaunond

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

3-16. Precautions When Measuring AC Voltage.

3.16. Special considerations must be kept in mind when
making ac voltage measurements. These considerations are
discussed in the l:ollowing paragraphs,

.317. Generol Consideratior of Complax Waveforms, Wave-

forms containing appreciable harmonics or spurious volt-
ages will introduce crror in the meter indication since the
meter has been calibrated to read rms values of true sine
waves while the Mode! 11036A Probe Is a peak-above-

' average responding device. The magnitude of ¢rror that may

be expected when harmonics are present on the measured
waveform is indicated in Table 3-1.

T
ol
Jab
Al

W ; ; y
: VILE - W3 i
. U WIREIVEN Ay
. Y S |
) ]
it

iy 0C WRINETER N
e
NEByBTY  PREBANS

FUhCT:ON
L

' ® Depress the AC powsr twitch (neanswitch combination).

(2) set FUNCTION SELECTOR 1o the polarity desirad (4DCA
or -DCA).

(3) et RANGE to dedred current posiion.

:

Oﬂhalﬂl

DC ANFLIFILR DUTPUT

) By

. v .#
(B5) !
, [afe] s, {00
. ‘ TrevANAR (]

TERQ ADS

r

@ . Connect COM Lead to the ground of circult under test.:
@ Cannect the DCA ohits probe to the circuit to be rested,

@ Read the currant on the VOLTS-AMPS scale,
b

'
: 1
.o I !
\ o )

32

Figure 3-3. DC Current Messurements.
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PILIE - AIPE
!

~0C YOLTRETER
mEwsbEr  PatanEm

FUNCTION
AL JERG

| ‘bn@wml - . f! n@

t UC ANPLIFIER QUTPUT '

1 re LINE
18 000 ¥
1350=a7 !
TOA i
' 410~ [¢ t 0
. -"5-'?!0\!!!0%
2 VA NAK

N R - §CAun0N; |

‘ Connect AC ground clip and COM Lead 1o earth
! ‘ ground only whan in AC FUNCTION,

@ Connect the -hp- Model 11036A AC Probs to the Model @ Connect AC Probe clip (alligator) to ground of circuit 10 be

410C st the AC PROBE racepiacle. wested, and touch probe tip to test point. At lower
L . frequancies COM Lead can be substituted far the AC Probe
@ Set FUNCTION 3ELECTOR to ACV, NOTE: COM and clip,
chastis' wre interncliy connected whén the FUNCTION .
" SELECTOR isultoACV. ; o ! ECAUTION":

@ Set RANGEt0 0,6 V, , ' .

’ : * ' Bufors messuring voltages at froquencies sbove
Depress the AC power button (neon+witch combination) and 100 MHz, rafer to Figure 35 to determine the
allow & minute warmup, maximum smaunt of voitage that can be applisd a1
' : that mquom:y :

(3) short AC Prbe Tip with Ground Cllp.

(®) Adiust AC ZERO for » zwo Indicatian on the mensr. (1) Resd'ac voltage on the VOLTSAMPS scate, NOTE: When
. RANGE is an the 0.5V and 1,5 V positions, use red meter
® Set RANGE to the desired voltage rangs, scale, )

' Figure 3-4. AC Voltnge Measurements. i \
: 1

Table 3-1. Possible Emar whon Measuring Voltage S ,

of Complex Waveforms. L o . ‘- !

Harmonlc True RMS Valus | Volunetsr Indication Lo ' .
0 100 100 3-18, Voltage Msasuraments at Frequencies Below
10% 2nd 1005 . 901110 50 Hertz. Voltage measurements at frequencies as fow as

20% 2nd -, LA 8010 120 20 Hz may be made without loss of accuracy bj vi
50% 2nd 12 76 to 150 1 Y DY Temaving
10% 3rd 1005 * '80to 110 the plastic nose on the Model 11036A and vsing in its place
20% ard 102 ¢ 87 to 120 3 0.25uF blocking capacitor in series with {le exposed

BU% 3rd 112 108 to 150 . : contact of the probc ! . )

1 : [ L |

1 ‘ [



Section 1))
H i i‘_:
;r TUTION
;oL : Mt L
The gray inswlating material around the AC

. Probe is polystyrene, a low-melting point mate-
rial. It is not possible to solder 12 the contact
which is exposed with the probe nose removed
' without destruying the polystyrene, ! :
319, Voltsge Measurement ot High Frequencies, At fre-
quencies above 100 MHz the distance between the point of
voltage mensurcment and anode of the probe diode must be
made as short as possible. If feasible, substitute a small disc
type capacitar of approximately 50 pF for the removable
tip on the prabe. Solder one temminal of the butten
capacitor to the measurement point in the circuit and not
to the probe contact. The probe contact (with tip remuoved)
canthen contact the other terminal of the capacitor for the
measurement. ‘

3-20. At frequencies above 100 MHZ considerable voltage
ma} be built up across ground Jeadsund atong varivns parts
of a grounding’ plane. Consequently, to avoid erroneous
rendings when’ measuring medium  and  high frequency

circuits, use the ground clip Jead on the shell of the probe -

to connect the circuit ground. In some cases ut the higher
frequericics it may be necessary to shorten the grounding
tead on the probe. ‘ .

Model 410C

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

322, For measurcments above approximately 250 MHz it
Is almost mandatory that measurements be made on
voltages which are confined to coaxial transmission line
‘eircuits. For applications of this type, the Madel 11036A
Probe is particularly suitsble because the physicul configur-
ation of the diode. and probe is that of a concentric line,
and with a few precautions it can be connected to typical
coaxial transmission line circuits with lintle difficulty,

323, To connect the probe into an existing coaxial
transmission line, cut the line away so the center conductor
of the line is exposed through a hole large enough to clear
the body of the probe. The nose of the probe should be
removed for this type of méasurement, Connect one
terminal of n button-type capacitor of approximately 50 pF
to the center conductor of the coaxial line 5o that the other
terminal of the capacitor will cantact the anode connection
of the probe. A close-fitting metal shield or bushing should

~ be arranged 1o ground the outer cylinder of the probe to
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o Figure 35, Mazimum AG Voltage Chart for 11036A AC Probe.
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Section M e

1

the outer conductor of the, transmission line, This type of
connection s likely to cause some increase fn the standing
wave ratio of the line at higher frequencles. The Model
11042A Probe T Connector [s designed to do this job with
SWR of less than 1,1 at 500 MHz (see Paragraph 1-12), "~

324, Effect of Perasitics on Vhtuge Readings. At [re-
quencies above 500 MHz leads or partions of circuits ofien
resonate ot frequencies two, three, or four limes the
fondamental .of the voltage being measured, These. har
- monics may cause serious esrors in the meter reading,
~ Owing to the resonant rise in the probe circuit at
" frequencies above 1000MHz, the meter may be more
sensitive to the harmonics than to the fundamental. To
make dependable measurements at these frequencies, the
circrits belng measured must be free of all parasitics.

", 325, Effect of DC Present with AC Signel. When mea-
suring an a¢ signa! at'a point where there is o high dc
potential, such as at the plate of a vacirum tube, the high de
potential may cause small leakage current through the
blocking capacitor in the tip of the'Model 11036A AC
Prohe. When the ac signal under measurement is small, the
. error Introduced Into the reading can be significant, To
avold Jeakage, an additional capacitor with a dielectric such
as mylar or polystyrene which has high resistance to Jeakage
is required. (Use 5 pF or higher, and insert the capacitor
" between the point of measurement and the probe tip.)

v Mudel 410C

3-26...Pnise Measurements.

327, Positive Pulses, The Model 11036A AC Probe s
peak-nbove-average responding and clamps the positive peak
value of the applied voltage. This permits the probe to be
used to measure the positive voltage amplitude of a pulse,
provided the reading ubtained is multiplied by a factor
determined from the following expression;

noK
14() +—+ —
t2 PRF

t is the duration of the positive portion of the voltage

‘In microseconds.

t2 is the duration of the negative portion of the voltage
in microseconds. !

K is a'factor determined from the expression Roft)

and the graph showp in Figure 3-6, where Ry is the

, source jmpedance of the. pulse generator in kilohms,

- and t} Is the duration of the pusitive portion of the
pulse in microseconds. oo

PRF is the pulse repetition frequency in pulsés per second
(pps)-

s - heng
1 M
" t\ ‘ T+
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BEBLRTT  PAREDFE

FUNCTICN
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Y55 56
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Before making resistance messurements, remove power from circuit
to be tasted. Ge sure to discherge capacitors to eliminate any
residual voltage,

@ Depress AC power switch (neonswiich combination),
@ Sat the FUNCTION SELECTOR to OHMS,

() st RANGE todusired position,

DHMYTADY
OC AMPLIFIER QUTPUT

2.
¢

(5 I ~ LonE
@ @ £ /53y
J HomAr !
Ty
O '
v ’y ")
0
) sVt m 2
115/ 230 10N
MVANAY 1

@Adiun OHMS ADJ. contro! on rear pane to obtain
n reading on the meter if = xcessary,

Conmect COM and DCA OHMS lesds scros circult to
component to be tested,

‘ Resistance [s determined by multiplying the reading on the
OHMS scale by the RANGE fsctor. EXAMPLE: If reacing Is
1,5 snd factor |s 10 K, then resistance squals 15 k.

Figure 3-7. Resistance Measurements.
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Supposc'for example:

t; = 10 microseconds

t2 = 990 microseconds fi

K "= 045 o

PRF = 1000 pps i ‘
To find K assuming Rp = 2kQ nnd t| 10 microseconds:
Roft] = 2/10 = 0.2. Locate 0.2 on the X axis of the graph |
shown as Figure 3-6, and read K where X and Y axe:
intersect the unmarked curve. If the ratio of Rofty were
greater than 1, you would multiply the X and ¥ axes by 10,
and use the curve marked “Ry/t) and K each X10.”

Solving the expression for the multiplying factor,

14(11 AL 045

y 990 © 1000/-

14 (1 47001 + 000045) .
14 (1.01043) =

141463

¥

1 i

3268 NegativePulses, . :

3-29. In l‘hc case of o 10 microsecond negative pulsc (t)
and a pulse repetition frequency (PRF) of 1000 pps, t)

Scckiurl I

!

o !
would be 990 microseconds, Thus Rg/t] would be approxi-
mately 0, and from the graph [t is seen that K Is
approximately 0. The expression would then mducc to
999
1.4 (I + -—-)

1
'

3-30. It ean be seen that In the case of negative pulses of
short duration much' smaller readings will be obtained for
an equivalent positive pulse. As o result, large multiplying
factors must be used and unless the pulse voltage is Iargc,

i these measurements may be impractical,

3-31. Mea-uring Resistance (Fipure 3-7).

3-32. Before making resistance measurements, power must
be removed from the circuil to be tested. Also, make sure
capacitors are dlschnrgcd to chmiqalc any residual voltage,

3-33. Measuring nc Nnnooampm Current {Figure 3-8},

3.34, The Model 4lOC can be used to measure nano-
ampere leakage current in transistors and diodes. The three
mast sensitive de voltage measurement ranges are used to

. measure de nano-ampere cuments,

v . '

. LU RN ) '

.y
1
TR
T
(1] 13
) L J
ETHUT TN AT

O
ms—-—-———’/(D

! FUNCTION
' L

My

Sat the FUNC’TIUN SELECTOR to +0DCV or -DCV {de-
pending on direction of mmm ilow) '

(@) sei RANGE to desired rangs too:sv 005V, or 0.16 V
range), . b .

b

NOTE
10,015 V range = 1.5 nano-emperes range
0.05 V range = 5.0 nanc-ampeares rangs *
0,35 V range = 15 nanc-amperes range

I

Lo,

F Ii ALY
DC AMPLIFIEN QUTPUT |
~ bINE
(@ @ @ ) uuna-
O rsoear
lI.'HZEOv!IO\ m
26 VA NAK

Connact the DCV [ead 1o the clrcult under test,
@ Connact lhl COM lead to the circuit under test,
@ Read nano-ampares from the rmm on the VOLTS-AMPS

scale [top two on meter) which cnrmponds o the rsngo
selectad.

t

]

) ' Figure 3-8, Dc Nano-Ampcn Current Measurements.
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THEGRY OF

4.1. OVERALL DESCRIPTION,

4

4-2. The Model 410C Includes un Input network, a modula-
tor-amplifier-demodulator, and a meter circuit, A block
diagram of the Model 410C is shown in Figure 4-1,

4-3, Signals to :be measured are applied through the
appropriate input lead to the input network. AC voltages
are detected in the AC Probe, and therefore all signals to
the input nelwo;k are dc. The input network attenuates the
de signal to a level determined by RANGE and FUNCTION
SELECTOR scltings The attenuated de voltage is applied
to the modulator which converts' the dc to ac for
amplification. Thc amplified nc signal is converted back to
de voltage In the demodulator and coupled to cathade
foliower VIB. 1c cathode follower output to the DC
AMPLIFIER OUTPUT connector and meter circuit is a de
voltage proportional to the amplitude of the signat applied
to the inpur. A portion of the voltage to the meter circnit is
returned to the modulator as feedback. When the feedback

voltage and attenuated dc voltage are ncarly cqunl the
meter stabilizes,

Section 1Y

SECTION IV |

OPERATION | ;

44, CIRCUIT DESCRIPTION,
4.5, Input Network.

4-6. The input network includes o precision valtage divider,
which by means of the FUNCTION SELECTOR and
, RANGE switches, provides a maximum of 15 mV at the -
'modulator input regardless of the range set and signal
applied. The DCA, +DCV, OHMS, and ACV modes of
operation are discussed bclow.

i

4-7. DC Current Maasurehantsl Refer to Figure 5-16,
throughout this explanation. The purpose of the input

. nmetwork is to provide proper attenuation of currents

applied. Currents from L.5pA to 150 mA full scale are
applied with input impedance decreasing from 9 hS2 on the
L5 uA range to npproximalcly 0.3 S2on the 150 mA range,

4.8, The ;change in input’ impednuce Is vancd by using dc
curreni shonts in conjunclion with RANGE switch A2SI;
The de voluige developed across these shunt resistors, when
applied through the modulator-amplifier-demodulator net-
work to the meter; provide a deflection on the meter

. proportional to the de current being measured,
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i

"4.9, DC Voltsge Measurements. Refer 1o Figure 5-17°
throughout this explanation, The purpose of the input
network is to accurately attenuate the input signal 1o a -‘
maximum of 15 mV at the modulator input. The network
presents an input impedance of 10M2 on the thrpe most
ysensitive ranges and 100 M2 on all other ranges. ‘

4-10. The: resistor RI ‘(iocated in the DCV probe) in
conjunction with resistors A2R10 through A2R26, provide$
the 10M$2 input impedance required for the three most
sepsitive’ DCY ranges. Resistors A2R4 and A3R30 are
shunted out of the circuit by the RANGE switch on the
three most sensizti;e DCV ranges. S

! 4-11. When using the eight less sersitive ranges, A2R4 and

' A3R30 are placed in series with R1 and AZRI0 through

A2R26 to present more than 100 MS impedance to' the
input, : o s

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

413, Resistance Measurements, The, purpose of the input

« network shown [nFigure 5-18 is to place approkimatcly ,
0.6V de -source in serles with 2 known: (reference)
resistance. The resistance to be measured'is placed'in
parallel with the known resistance, which changes the -
voltage proportiopally, The maximum chipnges in voltage
applied to the modulator is 15 mY because of attenuation
_provided by A2R4, A3R30,and AIR2. .

;414 A dc current of approximately 60 mA [s supplied at

the junction of A2R22 and A2R23 through A7R10, R3,
A2R2and A2R] to the input network. The OHMS ADJ,
R3, sets the meter for full scale (@) Resistor A2R1 s
shorted out in the XIM ‘position of the RANGE switch;
resistors A2R! and A2R2 are shirted out in the X10M
range. The resistors A2R2 andfor' A2R1 are electrically
removed from the circuit to increase the voliage at the
junction of A2R22 and A2R23, This is done to compensate
for 'the loading of the atteniator (A2R4, A3R30, and
AlR2)on these ranges, - .

1

H . \

o Model 410C

;1-15. AC Voltoge Measurcments, Refer to Figure 5-19
throughout this explanation, Voitage at the AC probe is

- converted to de and opplied to the input network, The
input signal is atienuated to produce a maximum of about

NSmV at the modulator Input, AC zero adjustment of -

meter pointer is made with the AC ZERO control.

416, Mndulntnr»l_]gmudulatdr.'

417, Refe to the Amplifier Schematie, Figure 511, and
- to the Mechanical Analogy Schematie, Figure 4.2 through- '

out this explanation,,
| ) :

4-18, ‘The input network applies approximately 15 mV de,
for full scale meter delection (positive or negative, depen-
ding on the polarity of the voltage or current. being
measured) to the neon-photo-conductor chopper. Also
applied to the opposite side of the chopper is the amplifier
feedback voltuge, which s of* the same polarity and

" approximately 5uV lower in amplitude than ‘the input

voltage, The modulator-chopper contists of two photo-
conductors, A3AIV] and A3AIV2, which are alternately
illuminated By two neon lamps, A3AIDS| and A3A1DS2,
respeclively, The neon lamps are part of o relaxation
oscillator Whose frequency is controlled by A3RS, The
oscillator frequency is nominally sét to 100 Hz for opera-
tion from 60 Hz power line, or to 85 Hz for 50 Hz line.
This frequency [s selected so that jt is not hormonically
refated to the power line Fequency, yprecluaing possible
beat indications on the meter. ' v

419, As the photuconductors are alternately Mluminated
by the neons, their respective resistances are low. (condue-
tive) when ‘illuminated and high (non-conduetive) when
darkened. Therefore, the input voltage and feedback
voltage are altemately applied to the input amplifier, The
amplitude of the resultant signal to the amplifier is the
voltage difference between the input nnd feedback voltages.

i
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4-20. The chopped dc signal s amplified by & three strge

RC amplifier, consisting of A3V1A, A3Q! and A3Q2. The
amplified signal to the input of the demodulator-chopper Is
180" out of phase .wWith the output of the modulator-
chopper,

421. The dcmodttlnlor-choppcr consists of two. pholo—
conductors, AJAIV3 and A3AIV4, which are altemately
uminated by neon lamps A3AIDSI and AJAIDS2,
respectively, Approximateély 150 mV square wave is applied
to the demodulator from the amplifier, Since the same
neon lamps illuminate both the modulator and demodu-
lator photoconductors, operation of the two choppers [s
synchronous. Therefore, when A3ALIVI s sampling the
input woltage, A3AIV3 is clamping the amplified ond
Inverted difference voltage to ground. Alternately, when
A3AIV2 is sampling the feedback voltage, A3AIVY is
charging capacitors A3C13 and A3CI4 to the peak value of
the square-wave. These capacitors malntain this'charge so
Jong ns the input voltage remains constant by virtue of
having no discharge path nnd because they are being
repetitively recl}nrgcd by the demodulator,

t

4.22, Therefore, a'dc potential, proportional to the dif-
ference between the input and feedback voltages, [s applied
to the grid of e cathode follower and subsequently to
meter circuit cnd DC AMPLIFIER QUTPUT connector. A
portion of the meter circulif voltage is fed back tn the
modplator. The meter stabilizes when the feedback voltage
and input voltages are nearly equal. \

I

423, The Feadback Network.

4-24. The feedback network drives the meter and deter-
mines the dc gain of the amplifier. The feedback is varied
depending on the position of the FUNCTION and RANGE
selectors, The different feedback configurations are dis-
cussed below, o

4.26, Fudblck Network for +DCA, Ghms, and £DCV,
Figures 5-16,5-17and 5-18 show the feedhack configuration
for all positions of the FUNCTION SELECTOR except
ACV. The meter is clectrically inverted for DCV and
2DCA modes of operation. The IC OUTPUT ADIJ,,

A6R20 sets the output Voltage. The de pat, A6RI8
determines the amount of feedback to the modulator. The
resistor A2R30 is in the circuit in the £ 015DCV and
t 1.5pA modes of operation, to decrease feedback and

Section IV;

thus increase amplifier gain.to compensate for the décrease
in inp'ut signal to the modulnmr on these ranges.

4-286, Feedback Circuit for AC Voltage Measuramems
Figure 5.19 shows the feedback configuration for the: ACY
position ot the FUNCTION SELECTOR switch, A151, The
resistors that are placed:in the circuit by the RANGE
switch program the amplifier gain to compensate for the
non-linear respanse of the AC Probe, AGR16 and A6CR]
compensate the nopdinear response of the AC Probe to the -
linear calibration of the upper meter scade on the 5 V range,

L

4-27 Power Supply.’

4-28. Primary Power, Refer'lo Figurc 59 thmughoul this
explanation. Either 115 or 230V ac power is connected
through fuse F1 {0.25 amp slow-blow) and switch S! 1o the
primary of power transformer T1. Switch $2 connecis T}
primaric. in parallel for 115 V operation or in scnes for
230V operation,

429, Unugumod und Zener Regulated Powar Supply. Full’
wave rectifier CR1 and CR2'produces unregulated + 270 V,
which s used to drive the photochopper neons. Unregu-
lated + 175V and + 140V afe tapped off and are used to
provide B#'to the plates of A3VIB and A3VIA, respec-
tively, Zener regulators A7CR6 and CR7,provide regulated
+38V and -9V o bias A3Q1 and A3Q2. Filtering of the
outputs is provided by the RC network consisting of A7RI
through A7R3 ond C5A through C5D. .

_4-30, Series Regulated Power Supply. The output of the '
full wave rectifier CR3 and CR4 is regulated by transistor

Q!, which is connected in series with the output. Zener
diode ATCRS provides reference voltage to the base of QI.
Regulated + 6 V is supplied to the filaments of A3VIA/B
and the AC Probe diode A8V, + 0.6 V is provided through
ATR10 to R3, the OHMS'  ADJ. control. Filtering of the
ou!puls is provided by C6A and C6B,

4-31. Standby Filsmant Supply. The filament tap (T1, pins
1 and 2) provides 6,0 V ac to the filament of the AC Probe
diode, A8V, so that the filament remains warm when the
Model 410C Es being used in modes of cperation other than
ACVY. When FUNCTION selector A1S1 is swhtched to ACY,
6.0V ac is removed from the Mament and 6V dc is

- applied. Therefore, the ACV mode Is ready for immediate

 use, without waiting for the filament to warm up.
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Osciltoscope

Sweep: 0. jisec to } sec/div
Senaltivity: 1 Vidiv :

SectionV | ' , Model 410C
i )
' Table 6-1, Recommended Test Equipment.
Instrument Type Required Characterstics Use Hecommendgd Model
Voltmeter Callbratnr Range: 0,015 to 300 V Al ang DU Accuracy Hp- Model 738BR Voltmerer
' Frequency: DG and 400 Hz Checks nnd Catlbration Calibrator
Accuracy: ¢ 0.3%se Adjustments '
+ 0,2%de
Oxclilntor Fraguency: 20 Hz 10 10 MH Frequency Response Tast -hp- Mode! 652A Test Oscllotor
K Quipu1: 20V ‘ : ‘ ‘
e :
DC Powsr Supply Range: 0 to 10 V continuous DC Ammetar Accuracy Tests -p- Modet G214A DT Power
CL ‘ Supply '
Ly .
OC Voltmerer Range: 10 V ' Accurscy Tests; Power Supply p- Model 3440A/3443A
. Accurncy: £ 0.2% Mensurements; Troubleshuoting Digitol Voltmeter
Bandwidth: DC to 10 MHz Amplitier Troubleshooting hp- Model 180C/Dwith |

1801A nnd 1820C plug-ins -

VHF Signal Generator

Frequency: 10 MHz to 400 MHz
Qutputz 1.0V

ifrnquencv Retponse Test
¥

' Generptor

shp- Model 60BE VHF Signal

UHF Signsl Generator

Frequency: 480 MH3 to 700 MHz

Frequency Response Test

shp- Model 612A UHF Signal
Genurator

AC Valtmeter

i ¢

‘| Honge: 120V

Power Supply Mesurements
iripple)

. + Voltmeter :

hp-Model 3400A RMS

Etectronic Counter Freguancy'Range: to ot least ! Choppor Frequency Adjust « -hp- Model 5I00A/SI01A
: 102 Hz . ' Electroniz Countur
Chmmeter Rangae: 100 M2 Troubleshoating +hp- Model 412A DC VTVM
Accurocy: t B% ;
Micro-Potentiometer Freguency Ronge: 10 MHz to Frequency Respanse Test ' Bullantine Maodel 440
: J0GMHz . Micro-Potentiometer
Quiput Voltage: 0,44 V rms )
, 1 Accuracy: NBS calibrotad ) ,
Probe-T-Connector For use with 50 ochm Frequency Response Test +p- Madel' 11042A Probe-T-
. ' tronsmission Jine ‘ Caonnector o
Connector Adopter Type N male to BNC female i Frequency Response Test shp- Purt No, 1260-0067 .
.Connecm?Adnpur BNC to binding post Frequency Response Test +hp- Part No. 10110A

Cr pnector Adapter
]

Type "N", male to Type "N**

fermale .

Frequency Rusponse Test
A

3

hp- Port No, 11601A

60 12 termination ° Frequency Range: 10 MHz 1o Fregquency Response Test hp-Part No. 808A
: 700 MHz ' .
' Low refiection
60 12 feed-thru Male BNC to femole BNC, " | Performance Tests ' +hp- Model 11048C
Resistors: : : ' ! '
10 M2 Accuracy: ¢ 1% Puerformance Tests hp- Part No, 07300168
66 K Accuracy: * 1% Parformance Tests -hp- Part No, 0730-0063 ,
10K Accuracy: & 1% Performance Tests “hp- Part No, 07270167 .
1 K Accuracy: £ 1% Chopper Frequency Adjust “hp- Part No. 0727-0751
15K Accuracy: t 1% \ Performance Tests . | p-Part No, 0730-0017
6615} Accuracy: £ 1% , Performance Tests Hp- Part No! 0811-034)
on Accuracy: 2 1% Pertormance Tests - hp- Part No. 072703356 J
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' Section V

SECTION V
b
MAINTENANCE
6. INTRODUCTION, ' VOLTMETER CALIBRATOR'
hp TIBAR
5-2. This  section contains performnncc test pmu:durcs. —
adjustment and calibration procedures, troubleshooting ' ° g 9 °
procedures, circoit schematics and simplified schematies of @
each measurement function;to zid In the troubleshooting d . o o :
process of the Model 410C Electronic Voltmeter, . g o ] ; °Qe o

53. TEST EQUIPMENT REQUIRED. | '

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

5-5. PERFORMANCE TESTS. ,

N

58
5-6. The performance tests presented in this section are |

front panel operations designed to compare the Model
410C with its, published specifications. These operations
may be incorporated in periodic maintenance, post repair
and incoming quality control checks. These operations
should be conducted before any attempt s made .ot
instrument calibration or ndjustment. During performance
tests, perfodically vary the line voltage to the Model 41CC,
 10% on eithér 115V or 230V operation. A 1/2 hour

warmrup period should be allowed before these tests are

conducted.

57. Alternate Celibration Voltege Snum.'

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

5-9 Mechanical Meter Zero.

Instrument, must be lumed off for two hours or
instnll a short across meter terminals, i
! 1
b. Rotate mechanical zero-adjustment screw on :front
panel clockwise until pointer reaches zero. moving up scnler

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

. ' -

d. When pointer ha; been positioned at zero, - rotate
zero-adjust screw slightly counterclockwise to free jt. If
meler pointer moves to the left during, this action, rpeat
stepsbandd.

¥ 200n 3 T
300V
' i
150V 200K
}l ] ' i 0 |
[ 8 L] ! )

1200 K & 0.2%, 1/4 watt ... -hp- Part No, 08110142

Additionast callbration levels ms'y be obtained by proportion-

* ally reducing the Model 738AR output level,
Figure 5-1. Alternate Calibration Valtage Source.

510. DC Voltmeter flpnration.
5-11. Accuracy Test (DCV! ' .
a. Short Model 410C 'DCV probe to COM lead set

pointer to zero using rear panel adjustment (ZERO ADJ).

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

¢’ Adjust voltmeter cahbramr and Model 4IOC to
settings listed In Table 5-2,

. Table 5-2, DCV Aocuucy Test.

1 Valtmeter .
Calibrator

Model 410C Settings Modst 410C

Range Ssttings Voltage Mater Rendings
06V t 016 0147 to 0183 Vv
© 06V + 05 043 1o 061 V
. L as v y A6 | 47 10 983 V
5 vV t 5. | 49 ‘o BTV
A N- Y t 15 147 0 153 V
B 'V t B 48 to ‘61 V
15 V ] 2185 147 1o 153 V'
- t 5O 48 to 51 v
150 V| :160 147 to 153 v
500 Vo, + 300 . 290 , to 330 v
16000 v | 2300 210 ° 10330 v

wh
—
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Teble 5-3. DCV Input Resistance Test.

Model 410C

Voitmeter Calibrator
Mod Settings )
ol 410C Modd 3440/42A Model 4310C
Range Settings Voltaga Valtage Readings Rin
L) AT M6 07202 t0 0,781 10 M2 2, 3%
" 06V 056 072020 0,7801 10 M3 £ 3%
A5V K11 0,7202 to 0.7801 10 M 2 3%
B0V B0 1.33310 1,334 | 100MO 2 1%
1BV 5 133310 1,394 100 M 2 1%
i 5V & 133310 1,394 100 M2 & 1%
116V 15 1,333 101,394 100 MLt ¢ 1%
! OV 60 $1.33310 1,384 100M0 2 1%
160V, 150 1,333 10 1,394 100MR & 1%
50OV 300 . 0.800 to 0863 100 ML 2 1% v
1600V 300 ' 0.265 to0 0,280 100MI £ 1%

d. Model 410C should indicate readings within Jimits

specified. If not, rtlcr to ngmph 5-33 for adjusiment
procedure.

5-12. Input Resistance Test(DCV) ‘ .

a Connect a dugnal voitme!pr (hp- 3440A13443A) to
the. DC Amplifier* Oulput Set dlgunl voltmcler range |0
10V, : o ow

. i A Y

. b, Set 410C. RANGE o 0|5V FUNCTION 10 +DCV,

¢. Connecta vultmcler Ln!lhrator in'series with a 10 MS2 l

t 1% resistor (hp- Part No. 0730-0168). Set. calibrator
output lo +.015V, Connect the calibrator :md series
resistor lo the 410C DCV probe, L,

d.. Adjust the calibrator apd 410C to sctiings listed in
Table 5-3. Digita} voltmeter readings should be within the
limits specified for each setting If readings are nét'witkin
limits, refer to Paragraph 5-37, Amplifier Output Calibra-
tion; recalibrate amplifier and repeat test.

513. DC Ammeter Dpelriion.

5-14. 'Accuiacy Test (DCA).

" a," Figure 52 describes the test arrangement required for
this operation.

!

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

e, Use 56 2 resistor for R} and 1082 resistor for R? -

d, Adjust de powes supply to obtain reading on de
voltmeter specified in Table 533 change R and Rp
according 1o Table 54. \

¢. Model 410C should read within Inﬁits spccn" ed in
Table 5-4, }lf not, refer to Paragraph 5-33 for ad]usmcm

©  procedure,

. T
]

515. ﬂhmmeierﬂperatiun. B L

5-16. Chmmater Accuracy Test.

‘3. A 1052 % 1% resistor (hp--Part No, 0727-0335);":4
o' IOM £ 1% resistor (hp- Part No. 0730—0i68) will be
requued for this test.

b. Set Model 410C FUNCTION SEL[:CTOR to OIIMS
RANGE to RX10.

c. Set pointer to @O using rear p.mcl adjuslment
(OHMS ADJ)if required, .

d. Connect COM and DCA OHMS cubles ncross 1052
resistor.

4

!

POWER SUPPLY
- hp B2I4A

——-o\) |

oY 'i e

 hpaioc , ‘
ELECTRONIC DIGITAL  HIGH GAIN 7AUTO
VOLTMETER "VOLTMETER  RANGE UNIT
hp 34404 hp3443a
) ° .
Tl »
630 o . 9

R} , R

«OC-A YA

Lt . | "

Figure 5-2, DT Ammeter Operation. . )
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; . Table 54, DCA Accuracy Test. "
Model 410C DC Yoltmater . Model430C Ry Ay
Range Settings Readings " Mater Readings i N 1]
} e — — — — — —
150 MA 34 v 1365 101445 MA 66 10
50 MA AV 385 10 415 MA 56 10
15 MA 14V 1356 to 1456 MA 66 10 ,
5 MA 04 v 386 to 416 MA 56 10
1.5 MA o1y 135 1o 146 MA 56 10
. BMA 004V 033610 0AIEMA 66 10
‘ 150 pA 138 V 1335 t01425 pA | BBK 10K ‘ ’
6O pA 048 V 445 to 475 pA B6 K 0K
o " 1B A 0338V 13.36 to 1426 pA 56 K 10K, .
Lo "B pA | 0046V 445 10 475 pA ‘| E6K 10K’ !
15 4A 0014V 1,36 1o 146 pA 56 K 0K

e, Meter should read 10 82 (% 5%).

"f. Set Model 410C RANGE 10 RX10M. Replace 1092
resistor with 10 MS2 resistor. ; n,

-l 1 !
g Meter should read 10 M (¢ 5%).

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

L
'
o

5-17. Amplifior Operation. | !
. | .
5-18. Amplifier Gain Test. | |

| ! ' ,
a, Connect Voltineter Calibrator (hip- Model 738BR)
output to Mod:l 410C DCV and COM cables. - i
b. Connect DC Voltmeter (hp- Model 3440A/3443A)
to DC AMPLIFIER OUTPUT on sear panel of Model 410C:
Set DC Volimeter RANGEto 10V,

c.' Set Model 410C FUNCTION SELECTOR to +DCV;
RANGE 10.015 V.
i

¢. i The dc voltmeter should read + L5 V, This will verify
a gain of 100, where the gain equals EDC out/EDC in+

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

5.19. Qutput Level Test,

» a. A, Voltmeter Calibrator (hp- Model 738BR) and a

'DC Voltmeter (hp- Model 3440AI3443A)wiilbe required
for this test. SN '
b. Connect dc voltmeter to de amplifier QUTPUT on
Mode) 410C tear panel. Place ground lead between Model
410C circuit ground and carth ground'terminals. Set dc
voltmeter RANGE to 10 V. ' ,

o Set Model 410C FUNCTION SELECTOR to +DCV;,
RANGEtwo 15V, . = | ; |

b : J“

)
Pt

Cods Adjtis't voltmeter calibrator for +.015 VDC output. !

d. Adjust Voltmeter Calibrator to provide + 1.5 V.
¢:. Model 410C and de voltmeter should read 1.5 V.

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

. 620, Amplifiar Output Impudapce Test.

' o Comnect an external DC Voltmeter (p- Model

3440A/3443A) to Model 410C DC AMPLIFIER OUTPUT

terminals onrearpanel. . X \

b. Set Model"410C FUNCTION SELECTOR to OHMS
 pusition; RANGE TO RX10K. |

| 1
‘¢. Record voltage indicated on external de volimeter for
use as a reference, . : E

d, Connect a 1.5k 1% resistor (hp- Part No.
'0730-0017) ocross Model 410C DC AMPLIFIER QUTPUT, .

terminals. DC ‘voltage recorded in step ¢ above should not '
change more than 3 mV, indicating that dc amplifier output
impedance is within the 3 2 specification at dc. r

521, Amplifior Noise Test. ‘

3 ; H Vv

a. Connect. externl DC Voltmeter (hp- Model

3440A/3443A) to the DC AMPLIFIER QUTPUT of Model ,

410C.. o
b. Set the Model 410C FUNCTION SELECTOR 1o
+DCV; RANGE to 1500 V. '

1

¢. Short the Model 410C;DCV and: COM cables.
External dc voltmeter reading should be less than 7.5 mV.

d. Reset Mode! 410C RANGE to 1,5 V. DC Voltmeter
; should read less than 7.5 mV., ' :

NOTE
" If Model 410C DC QUTPUT is used for
recording, the chopper frequency can be
adjusted to’ minbnize outpur noise. Refer 10
Paragraph 5-31, |

)

' 53
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5-22. Overload Recavery Test. . d. Set Model 410C FUNCTION SELECTOR 1o ACV; ‘
' RANGE to 500 V. | ‘

a. Connect Volimeéter Calibrator (-hp- Model 738BR)
nulput to Model 410C DCV and COM cables., , ¢ Adjust the ,voltmeter calibrator to settings listed in
Table 55. Model 410C should indicate readings within

| b. Set Mndel4IOC FUNCT[ON SELECTOR to +DCV; . Jimits specified. If not, refer to- Paragraph 5-38 for

RANGEto'.I5V. ‘ veormective action. Record Mudcl 410C reading with 0.3V
input. ;

¢. Adjust voltmeter calibrator for +0 I5 V de; note 1 - !

reading on Model 410C, , By : NOTE
1 ! '

d. Readjust voltmeter calibrator for.+ 15 VDC output} The frequency response :tests are  performed
wait 5 seconds for complete saturation; then, switch using reference valrage obmmed with 0.3V
voltmeter calibrator back to +.15 VDC output. Nole time . input.

required for meter to retum to original position. :
' Table 5:56. AG Accuracy Test.

Looe, Rccovcfy llme shdl.lld be less u“",l 3 sec, 410C Voltmeter Calibrator Model 410C
. ‘ Range 400 Hz Readings
5-23. AC Rejection Test, o ] Voltage Selection ‘
e, An Osillator (hp- Model 652A) and:an RMS 600 V 200 2 s v
i 180 v | 160 1465 4 1o 154, .
Voltmeter (-hp- Model 3400A) are required for this test. B0 v 60 | 485 w b1s V
' ' 15645 V
b, Semoc FUNCTION SELECTOR to-DCV; RANGE v oo iEe By
to OISV . , 15V 1us 146510 1545V
. B LAY 0B 048510 BBV
¢. Connect Oscillator output to Model 410C DCV and SV 03 028610 JI6V
ﬁ? ll:{a;a:zée‘s,anfi input of ms \rtallmelcr. Set ms voltmeter 65-26. AC Volimeter Low Fre’quency Response Test. .
. . ¢ . ) : ! AL

a. A Test Oseillstor (hp Model 6524),1a DNC. ‘
to-Binding Post Adaptor (hp-Part No, 10110A)and a 50 &2
* Feed-thru Termination (hp- Part No, 1104BC) are required

L, Modcl 410C. should not read more than 225 mV for this test. y
verifying 66 dB ac rcjection at SO Ho. ' b, Connecl Model 410 os shown in Figure 5-3.

d. Adjust test oscillntor 1o prowde 318 V 4.5V pcak)
resdmg on rms yolimeter at 50 Hz,

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

f; Increase frequency tu check ac rci;;uon about
50 Ha.

b

g Switch Model 410C FUNCTION SWITCH to +DCV .d, Set Test Oscillator frequency to 400 He, nud adjust

and repéat steps e and f. . ampluude to give same 410C reading as mordcd in '
5.24 AC voumlt!f Operltion. : Pnragmph 5-25, step e, WI.lh 0 3Vi mnput. |
. S
‘ 1,:""6“'6&',' L : & Set Test Oxillator REF SET 1o convenient level.

. RN s . I. Adjust frequency of Test Oscillstor to various car- :
: g;’; dm;:;"o’:’:go}‘fﬁggge‘;}g f’oémggfz . dinal.points between 20 Hz and 10 M1z, resetting ampli- '

\ . L . tude ‘to reference level set in step ¢ tor each frequency. .
:Z:;::;: ;‘:ﬁ'l";x‘;‘;f ?:g:;:f ac source orsenolus Model 410C readings should be the same as the reading set

o ! ' 8t 400 Hz instepd £ 10% from 20 Hz to 100 Hz and £ 2%
5-25. AC Voltmeter Accuracy Test. | from 100 Hz to 10 MHz,

, 2. Set Model 410C RANGE t0 0.5 V. Short the inputof . 527, IA(: ,Vollmctur High Frequency Response Test.

the AC Probe. Adjl.lst ZERO vernier for zero pmnter : '

deflection. . a. A VHF Signal Generator (4'p- Model 608E), a UHF
‘ Signal Generator (-hp- Model 612A), a Probe-T-Connector

b. , Connect ACV probc to the Voltmctcr Cal:brnlor H"'(-hp- Model 11042A), a Micropotentiometer (Ballnnline

(hp- Model 7388R) ‘ Cy Model 440), and a DC. Voltmeter (-hp- 'Model y
' (3440A/3443A) are required for this, test, anure 54
¢ Adjust voltmeter calibrator for 400 Hz rms ou:put descnbcs test amangement tobe used. % . ‘
/ 1 : . 1 '

54 \ o : | B -
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TEST OSCILLATOR
hp652A

' @@

9 . 0«0 0o
¥

. BO=vd
PEED-TvRY
v NERISTOR

kpnodee —,
! fipriioa
L

hp 4l0C
ELECTRONIC
VOLTMETER

'Es‘ﬂ—l

g 3
[sYeYe1v)

-0

Fimm 5-3. I.ow Frequency Response Test, - '

NOTE N
. sl
The 'mrcmpommomerer must have the proper
« padial resistence and current rating lo deliver
0.30 V at its output.

]

b Scl UHF oscillator output to provnde nutpnt lo
Model 410C reading recorded in Paragraph 5-26, step f,
with .3 V input; frequency to 10 M!lz Record dc voltmelcr
reading for reference. i

‘}

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

d. Replace VHF oscillator with UHF oscillatos in Figure
54, Repeal steps b and ¢ for UHF oscillator : output
frequencies from 480 MHz 1o 700 MHz.

VHF
SIGNAL GENERATOR

o
S

J1hp 60BE
" A
HIGH GAINIAUTO "ELECTRQONIC
DIGITAL VOLTMETER RANGE UNIT ° . VOLTMETER
. hp 33404 hp 3443A
' o @
5 o .| - :
9 g
”. ° - 9 0000
.IJ J
1
inN
F i ‘
SIGNAL GENERATOm ‘ ) , ‘
kp BI2A s 5 hpoasa
@ ] ! /'/ oy 50N TERMINATION
I £ 1 Ao 113014 '
o - C o TYPE I MALE RLLANTAE , '_"P_';"‘"
@ ‘ YYPE N FEMALE PROGE "I" covnIcTOR "
@ .
{ ‘
o | ‘
o o J e ; J ;
L 4 o e !
ll H '
\ . ) sot-n-oem \ ' :
].i". .‘ X Figure 5-4. High Frequency Response Test.
: ‘ .
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) ‘ ' F;gure 6-6. Adiustmanl Location, | ; N

. 528, AD.IUSI’MENT AND BALIBRATION PROCEDURE,

229, The following is a complete adjustment and calibra-
tion' procedure for the Model 410C. These operalions
should be conducted only if it has previously been
established by Performance Tests, Paragraph 5.5, that the

Model 410C is out of adjusiment. Indiscriminate adjust-

ment of the intemal controls to:*refine™ sctiings may
sctually cause more difficulty,, If the procedures outlined
d0 not rectify any discrepancy that may. exist; and all
connections and settings have been ‘rechecked, refer'to

Paragroph 541, Troubleshuotmg. for pomble cause and

recommended corrective action, '

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

S

531 Chnpi:er'Fuquencv Adjust.

a. A VoItmeter Catibzator (hp- Model 738BR), on -
Electronic Counter (-hp- Modél 5300A/5301A), and an AC -
Voltmeter (-hp- Model 3400A) w:ll be. rcquin:d for this

opemton.

. b Use ac Yoltmeter to verify Modcl 410C line voltage of
115 V., Chopper frequency will vary with line voltage
variations. : |

¢. Connect Model 410C, electronic counter, and vollt
mcler calibrator as shown in Figure 5-6,

o d, Set Model 4IOC FUNCT[ON SELECTOR to +DCV;
RANGE ol5V. . !

5-6 o &

f
1

e, Adjust vnllmcter uxlibnlur to snpplv +5 Vdeto the

Mudcl4lOC .

f. Obscrve counter, and adjust A3R5 for o chopper
frequency of 100 Hz (2 2'Hz) if operated vn a 60 Hz line.
If vperated on S0 Hz Ime.. adjust AR5 for a chopper
frcquemy of 85 Hz (¢ 2 Ilz) ‘

S 1§ Ilm. frequency is othcr than 50 or 60 He or if fine

ndjuslmcnl of choppe: frequency is deshred to minimize
aoise, connect ac vohmeter with RANGE for 001V to
Model 410C DC Amphﬁcr OUTPUT. ‘

h, Adjust A3RS to‘gwc mimmum voltage reading on ae
volimeter, n

532 Powu Supply Tes't.
i
a. Relcr tu Table 5-6 .and Figure 58 for Pow:.r Supply
test points and typical volmge values. Measure de vollages
between COM Iend and dexignaled location on AT
. .

‘ Tabla 56, PowerSupplyTelt

Locationon A7 ' b
Valtage {Figire 58} Tolerance
176V 1 B03 : 130 V
+ 38V 'Junction bl CRGand R4 ‘2 BOV
+ 6V 826 ! ! t 06V
- 8V Junction of CR? and R} ‘T 1BV

[
I I
1

i ) y ) ‘ i
b. Measure + 175 V ac'ripple across 903 and COM with
‘a¢ voltmeter (hp- Mcdel 3400A) RMS. value of npple
should not exceed 5.0 mV

; " Maddl 410C
: I

AN

]
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\ . Figure 56. Chopper I?uquoncy. Aﬂlust Setup.

533. DC Voltmeter Calibration,

'

5-34 DC 2«0 Adjustment ind Biaf.

a. Set Model 410C FUNCTION SELECTOR 16 +DCV
and RANGE switch 10 0,5 V.

"b, Short DCV Cable to CGM Cable.

¢. Adjust A3R2] sully counlcnluckwuc, then rotate
about 20 degrees clockwise,

d. Adjusl ZERO ADJ on rear panel for zero meter
deflection. ‘Switch to -DCV, If any deflection is obscn'cd
sdjust. ZERO ADJ to return meler pointer halfway bnck to
zero., Check zeto setting on all ranges for both +DCV and
-DCV. Zero offset shall not exceed 1% in any case.

5-35 nc Full Sute Adjust,

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

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

|
¥

c' Adjust voltrpeler calibrator to settings listed in Table

d Select proper AGR18 setting wh:c" will provide best °
overall full scale readings for 0.OISV, 005V and 0.15V
ranges. Adjust A3R30 for best overall full scale readings for |
ranges above 0 15V.

RANGE to RX!OM S

OHMS RANGE settings. _ ,

"+ NOTE ’

AGRI8 misst be adjusted before Ain30, be-
couse AGR I affects all ranges and AIR30 only !
- affects ranges above 0.15 V.

5-36. Ohmmeter Calibration. : ]."-

. 'Set Model 410C FUNCTION SELECTOR to OHMS

1
|

b. Short OHMS and COM cnbtes Model 410C shou]d
read zero,

. Vary Model 410C RANGE swnch through remaindes

of OHMS settings, Meter should read zero, exceptat RX10 .
“when meter should read about 0.1 §2 (resistance of leads).

d. 'Disconnect OHMS and COM cables. Set OHMS ADJ
{rear panel) for O readmg Check @ reading on all

’5-37 Amplif' er Dutput Cnlihrltion.

‘o A Voltmeter Cahbmor {-hp- Model 738BR) and n,
DC Voltmeter (hp- Model 3MN3443A) are mqmred l’or
this calibration,

b. Set Model 410C FUNCT[ON SELECTOR to +DCV ]
RANGE to5 V.. ' !

"c. Adjust vollmeler calibrator to provide 5 V Set de
voltmeter RANGEto 10V,

i

o ' . '

57
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Toble 57, DCV Calibration Procedure,

Maodel 410C

Voltmater Callbrator Settings | |
. Maodel 410C Model 410C
Range Settings Voltage . Meter Readings Adjustment
]
; ;
D16V 015 Ota710 0163V _ AGR18 oo
v 06V 05 049 10 051 V AERIB
A6V A6 - 47 to 63 V . AGR18 )
Y 5 C 498 o BV AR0 | .!
16 V 15 | 147 10 153V AJR0
& v 5 ] 49 to B2 v AJIRX
15 \' 15 14,7 1 16.3 v AJRX)
50 v 50 49 1o 61 v AR |
150 v 150 ' 147 to 1563 \'4 A3R30
" 500 v 200 280 10 310 \'4 AJRI0
1600 v 300 270 ' todX v AJRN0

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

[ : .
' e, Adjust A6R20 to give 1.5 V reading on de veltmeter.
] .

, .. o
Amplifier nfurp_ut will provide a negative voltage
for all negarive de and ac inputs. The AC Probe
is designed to provide a negative dc voltage to
Model 410C. . . o
5:38.' AC Voltmeter Calibration.
5-39. AC Zero Adjust. |

2. Set Model 410C FUNCTION SELECTOR to ACV;
RANGE 10 0.5 V. Ensure full insertion of telephone plug
from ac probe into Model 410C. -

b. Set:AC ZERO vemier on front panel to center of

rolation. -
| . .

¢. Short Model 410C ac probe and ae probe common

(short lead).

d. Adjhst A3R31 for Model 410C approximately zero
deflection. ‘

i : ‘
¢. Fine adjust :}C ZERO vernier for Model 410C zero

deﬂectio_n.

640. AC Full Scale Adjust.

YVYTYTYYYYY,

L CAUTION

. CAAAAAAAAAA,

¢ i

., When measuring dc voltages, do not permit ac
‘ground jumper of Model 4 10C ac probe 10
contact vingrounded side of ac source or serivus:
. damage to 410C will result.

a. Connect Model 410C ac probe to voltmeter calibrator

output terminals. Set Model 410C FUNCTION SELECTOR
. 10 ACV;RANGE 10 0.5 V.

58

s ol 2

!

'b. Adjust volimeter calibrator to settings listed in Table
5-8 at 400 Hz rms gutput. o .

¢. Adiust potentiometers called for under “Adjust-
ment”” to provide Model $10C readings listed. ‘
| i

"' Yable 58. AC Full Scale Adjust.

Voltmaerter
) Calibrator Maodel 410C
Model 410C AC Voltsge Reading
Range . Sattings 3% Adjuitment
| i
BV i 60 BY ABR3
165V 16 . 15V » ABRS
B V, b 6 V ABRT
AR |- T 15 5 Vv AGR14
*B0 V 50 80 V AGR14
150 V 160 150 V - AGR14
*500 V 300 V300 v AGR14

*ASR14 Is proper adjustment of Madel 430C for RANGE
tettings from 15V a¢ to 500 V' ac, Select proper ABRI14
satting which will provide bast overall results for these ranges,

541, TBOUQLESHOOTING PROCEDURE. . .
5-42. This section contains procedures designed to assist in
the fsolation of matfunctions. These procedures ore based
on u systematic analysis of the instrument circuitry in an
effort to localize the problem. These vperations should be
undestaken only after it- has been established that the
difficulty cannot be climinated by the Adjustment and
Calibration Procedures, Paragraph 5-28. An investigation
should also be made to jnsure that the trouble is not a result
of conditions external 1o the Model 410C. ° . 4

\ _ N -
5-43. Conduct .2 visual check of the Model 410C for
possible burned or loose components, loose connections, or

" any other obvious conditions which might suggest a source

of trouble.

5-44. Table ;5-9 contains a summary of the front-panel
symptoms that may be encountered. It should be used in

initial efforts to select a starting point for groublcshooting

operations. ' " N

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

L
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Table 5-9, Front F“aneI Troubleshooting Procedure, Y

Front Panet Symptom

Fussible Cause ) , '

No mater dollmlon with Inpul. ON-OFF llmp not nlowlng

] 1
In-DCV, polnm deflects I!2 saale, ! [
In +DcV painter pegs downscate,

In 4DCV, painter pegs downscale, ' )
In .DCV, pointer pegs upscale, '

Excessive jliter, Ohms lunctlun;|nll renges except RX10M,
y ) !‘ i '|
*DCA mode cut on 50 mA and 150 MA ranges,

1

i G0 ADU Iseffective in ranges From RX10 to RXIM, theh
shifts when RANGE switch fs set to RX10M

DC ZERO shifts, range to range. i

AC ZERQ will not sdjust properly. Painter mponds to Inpul
varlations,

1 t
*Operates in DCV moda on renges 0.015 V to0 0,15 V, but
fails on higher ranges, ‘

DC amplifier oulpul is + 1.5 V. Meter will not deflect full
wale in DCV or DCA mode.

*Meter pegs upar.nlt on sll ranges, +DC Amplilier outpux s
high umtdtm of mode of operation,

In Acv modc puimer wilt not deffect full scale with proper
input spplied, ! :
" 1
Opmm on nll ungn in ACV mode axcept 5 Vac po:hion.
1
Insuumom lm:pcmiw in ull modes, Mmr hu slight nndom
dr"lpit!ﬂ;‘l _ Ny

: 1
‘ J i

Mater sclilates full scale at rate o) 6 - 10 Haz, ),

No s zev0,

No deflection on OHMS; de ranges operative,
b o
- 05 mnd 1.6 VAC range will nolt track,

5 VAC range will not trq’ck. '

Check Tuse {F 1} an back panel.

Check AJCS (Figure B-11). .
Check AJQ1, A3CE or AIC1Z (Figure 6-11).

Check A2R2 {Figure 4-5).

Check AZR25 and A2ZR26 (Figure 4-3),
L ;

O’mclt_A?H? {Figure 4.5},

il
A3CRY, CRA2 light sanitive,

Chack AIRS, ATRE, ATRT and ATA31 (Figure 4.6),
Check AZA2 nnt_! AJR30. !

Chock AGBZI ASH?O Aﬁﬂi AGR18 and ASHW {Figure
L IR b

|
1

Chack for opan resistor in amplifier fesdback Ioop or thorted
AIR10 (Figun B-IIL

Refer 1o Plrlgm;:n 5-38.

Check ABR1G ind ABCR) (Figure 46). -

Check “chopper axambly, Coanect 1 M2 registor mcross
AJATV1. If phatocyl) were open, meter will now respond to
input. Use 100 K rwistor acrom ASAIVJ to d'mck bc .
Modulator lFicunS |0) i

Check - chopv.: ammbiy, Connocl 1 M2 resistor scrows
AJAEV2, (f photocell were' open, instrument will now
rpcnd to input. Use 106K resistor scrots AJATIVZ 1o
~check DC - Modutator [Figure 5-10),

Check C1 for short to chassis [Figurs 4.5).
Check ac probe, !

Check OHMS and DCA lesd for short ;o'mrhmon st wlligator
+clip, \

+ Check ABV1 (Figure E-I 3! Subslltutc known uood scprobe,

Chlck ASCR 1. : [

*Refor m@ , Figure 5.7,

546. The checks outlined in Figure 5-7 are not designed to
mzasure all circuit parumeters, rather only to localize the
malfunction, ‘Therefore, it is quite possible that additional

measurements will be required ‘jo completely isolate the .
problem. Amplifier gain may also vary Slightly between

instruments; therefore it should not iz necessary to
pucuely duphc'\tc wnvefonn.s or \ralues descnbcd \

547. Refer to Figurc S 10 for typical waveforms encoun-
tered in the Model 410C. Waveforms represent. slgnnls
which occur when instrument is operating during over-
driven conditions (0.5 V dc input 100015V RANGE).

v o

548. Servicing Etched Circuit Boards,
539, The -hp- Model 410C has three etched circuit boards,

+ Use, caution when removing them to avoid dantaging

mounted components. The -hp- Past Number for the
assembly is silk screened on the interior of the circuit board
to identify it. Refer to Section VI for parts r:placcmem
and -hp- Part Numbcr mformauon

5-50 Thc etched clrcuit boards are 2 plated-through. type.
The electrical connection betw en sides of the board s
made by a layes of metal plates through the component
holes. When working on these boards, observe the following
geneml rules, _ , o
i . . i




Section V !

a. -Use a lowheat (25 'to 50 watts) small-tip soldering
fron, and « sniall dinmeler rosin core solder,

b. Circuit components can be removed by placing the
soldering Iron on the component lead on either side of the
board” and putling up on lead. If a component is obviously
damnaged, clip leads as close to component as possible and
then remove. Excess heat can czuse the circuit and board to
separate or cause damage to thé component.

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

Mudel 410C |

'd. To replace components, shape new leads and insert
them in holes. Rehest with fron and add solder as required
to insure a good electrical connection.

e. Clean excess flux from the connection and adjoining
Bl’ﬂl

f. To avoid surface contamination of the pririted Lircuit
clean with weak solution of warm water and mild detergent.
after repair. Rinse thoroughly with clean water. When

completely dry spray lightly with Krylon (#1302 or
cuuivaum)
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a FALSE i
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Chnck poww supply voltage values uiing the pro-
wdurt outlined in Psragraph 6-32. I voltages are
 corract, pmc«d to@ , It voltages are incorrect,
promd to: ’

If maljunction. oppeau In the power supply, snd
sdjustmant of the chopper fraquency to 100 Hz does
not reduce the error, refer to Figure 68 for Jurther

‘w'clu - _ | \_‘r_nu_c_@

Investigation, Check voitage and resistance wvaluss. -

. listed with Model 410C FUNCTION +DCV; RANGE
0016 V; INPUT +0.015 V, When daviation [s noted,
* trace circuit Investigating for taulty componsnt,

With Model 410C FUNCTION SELECTOR to +DCV;
RANGE 0016 V; overdrive with a + 05V input.
Mesiure the dc voltage st the DC AMPLIFIER
; OUTPUT on Model 410C rear pansl_ Output should be
spproximately + 4.0 V., 1T this measuremaent Is correct,
|disconnect source and short DCV probs end COM
"tesd, I ocurput Is zer0, procsed to @
procesd to (5

Trace circuit from pin 11, A3 10 pin 2, AS, Use
chmmeter to chack vatues of AGR21, AB. .20, AGR17
, and AGR). Refar 10 Figure 511 for pertinent com-

;i onot, )

ponent values, Check partinent d¢ voltages under
conditions listed in NOTE No, 4,

Measure the dc voliage st pin 1, A3, This volmnt Is
typically 13- 156 mV, If this vothacis comect, proceed
m@ If not, proceed to

Investigote switch circult, Refer 1o esterigks in Table -

649 for hints on how to trubbluhno’f switch cireuit,

Chserve Input voltage 1o demodulator T0Y using an
vicitloscope, Refer 10 Figure 6-10 for normal wave-
form under overdriven conditions specified, If wave-
form Is normal, proceed to @ + i not, proceed 1o

@ Investigate the demodulaior and cathode follower

®

AIVIB. Refer 1o Figure 6-11 for typical voltage and
parameter volues under conditions lsted in NOTE No, ~ -

4, Reler 10 Table 50 for method to check for open
demodulator,

Investigate the modulator snd nmalillwr IO lnclude
AIVIA, Q1 and Q2, Reler to Figure 6-1) for tvpiul
voitage and parameter values under conditions Jisted In
NOTE No. 4, Refer to Table 59 for mnhod to check
for open modulator, .

Figure 5-7. Troubleshooting Procedures. - S

OHMS ’ [TIIE

0
VoLTS I +1. 55' : 9

1] LK

13,58

Q .5

ASSEMBLY

v L
i '

111

!

I

| | I
968 !41-1 94!-3 ml-! NLL SL.l H” m!:! J:!

e B Bl

ANCOE —_ . :

T
L 1 [ 1

S L. L] I

CHMS AT N 12 73 3o 24 son |l m ‘ rn »
voLTs |i 46,3 0 +6,0 +200 || 1es +22% o 15 -0,22 If -w.x
o S . \
Wb ' .
i TEST CONDITIONS ‘
: = ‘ : ' . NOTE s
VOLTAGE * : h , ' RESISTANCE - ' . oo )
: t Voltage and retistance values listed are
FUNCTION: +DCV o Instrument: OFF approximate values for a typical instru- |
RANGE: 015V - FUNCTION: +DCV ment, Deviations should be In the most
INPUT: + 016 V ! RANGE: 016V tignificant figure befors circult tracing s
REFERENCE: Circult ground | ) , INPUT: DCV Shorted to COM warrsnted.

Figure 5-8. Power Supply Measurements.
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3

— = —= INDICATES AN ASSEMBLY, ALL COMPONENTS
LOCATED ON AN ASSEMBLY ARE PREFIXED BY THE ASSEMBLY DES-

IGNATION {eg., R3 ON ASSEMBLY A7 BECOMES A7R3).

UNLESS OTHERWISE INDICATED:
RESISTANCE IS IN OHMS,
CAPACITANCE IS IN MICROFARADS.

=t

P

= = EARTH GROUND,

sle - CHASSIS GROUND,
= CIRCUIT COMMON (FLOATING GROUND)

B-WHlTE 8= GRAY,0=BLACK.)

. \._l DENOTES WIRE COLOR USING STANDARD COLGR CODE {o.0.

INDICATES FRONT PANEL LOCATION

===
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- Model 410C
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TEST CONDITIONS:

FUNCTION: +DCV
RANGE: 016 V
INPUT: + 05 V

1
Weveforms obsrved on hp- Model
180C w/-hp- Model 1B01A and
1820C Plug-ins and 10001 A Voltage
Divider Probu.ming clrcult ground
{ vl are referenced,

)
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' Figure 5-10 Typical Amplifiez Wavefgms. .
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-‘ : e T, ! . ; L ‘ L - | amer. I+ Tiee asap Yocs
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s e = | - ~ ' | | ! >y =
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Figure 5-12. Model 11036A AC Probe (Exploded View).
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Figure -16. Simplified Schcm'utic. DC Current Measurement.
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. I ' Section VI
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* - SECTION Vi |

' 3
;

6-1. INTRODUCTION. |

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

a. Description of the part (see list of abbreviations
below). ; o

b. Typical manufecturer of the part in a five-digit code
(see Jist of m:mufaclure_rs in Appendix). '

c. Manufacturer’s part number,

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

REPLACEABLE PARTS

6-3. ORDERING INFORMATION.

1 5

+ 64, To obtain replacement parts, address order or inquiry

to your local Hewlett-Packard Field Office (see lixts at rear

"of this manual for addresses). Identify parts by their
Hewlett-Packard part aumbers, : :

6-5. Non-Listed Parts.

6-6. To obtain a part that is not listed, inc'ude:

)

- t ]
Instrument model m ther. ' ‘

i
b 1

5. Instrument serial number,

¢. Description of the past.

3
_d. Function and location of the part.

| ' |
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- Bectlon V1 , Model 410C
. 1
A 1
: Table 8-1. Repiaceable Parts L
REFERENCE =hp- : i ;
DESIGNATOR PART NO. TQ | E ,DESCRIPTION MFR. MFR. PART NO.
Al 410C-19B Switeh I’ssembly. Selector ~hp-
z - Il 1 B
Ri 0727-0004 1l t R IxdCfimb5n tl% 12w 54450 | cvs
R2 0727-0460 1 R xdCNm2.32 MR :1%0.6W 94459 | CVF
R3, R4 ' Nat a3signed '
, RS 0687-5661 2 | Rt ixd comp 68 MR y10%1/2 W 0112} | EB56SI
' R§ 2100-0389 ! | R var ww }in 10 ka2 + 10% 6w -hp- ~
R7 0687-1831 1 | R: fxd comp 16k £10% 1/2 W o121 | EB1831
RY, RO ,Not assigned | o '
R0/ 0727-U479 1 | R fxd Ciim250 R + I% 172w PHSB CVF
134 : 3100-0583 1 .‘a\vltch rotary 4~aeclmn 6-position | 76854 | obd’
(F}JNCTION) '
A2 4ioc-ma Switch Assembly: Range -hp-
} .
Rl 0728-0004 2 | R IxdCtm1aihl/2w , 04459 | CVvF
R2 0727-0055 1 R fxdCflm 10,50 +1% 1/2W 84459 | CvF
R3 0728-0004 R: xd Clim:1 N £1%.1/2 W, 04450 | CVF
R4 0733-0018 1 | R txdCmBEI MR 1% 2 W 03888 | HV2000 |
Rb5 Not asaigned ' , '
‘R8 0687-1031 1| R txe comp 10 ki & 10% 12w | 01121 | EB1031
., RY 07270478 1 { Rt fxd Cflm 2,21 MQ 2% 1/2W 04450 | CVF
RE, RO . ' Not assigned ; :
' RIO 0720-0178 1 | R xdeMR 0571w ‘ 94459 | cve
Rll 0727-04.’?9 1 [ R x4 CHim 2 M 20.5%1W ; ) 01205 | CDIR
" RI2 0727-0458 1 | R txdctim 700 %R £0.5% vaw 84450 | CVF
R13 0727-0457 2 | R fxd'Ctim 200 k2 £1% 1/2w 9445 | CVr '
R14 0727-0458 1 | R: IxdC fim 70 ket 20, 5% 1/2 W 04459 | CYF: -
R16 0727-0455 ‘1 : xd C flm 20k0 +0,56% 1/2 W 24458 | CVF
R16 0727-01_51 't 1 | R fxd © im 1000 0 20, 5% 172w - v4458 | CVF
R17 0727-0454 ' ' R: Ixd Cilm 6000 10. 5% 1/2w 04450 } CVF
R18 ' 0727-0453 1 1 R: ixd Cflm 2000 2 +0.5% 1/2 W ‘84459 | CvF | |
R19 0727-0452 , 1 | R fxdCim 7000 +0,6% 1/2\W 94450 | CYF |
R20 0727-0450 ' | R fxd C flm 200 i 20.5% /2w 844508 | CVF
R21 0727-0449 1 | R xdCilm 7002 +1% 1/2 w ! 94455 CYF :
R22 0727-G448 2RI txdCMim20 0 £1% 1/2 w p44359" CVF;
R2} 0727-04468 1 IR xdClim7Tn21%1/2wW 84459 | CV§
R24 :0727-0445 1| R IxdCisn 202 22%B1/2W 94458 | cvs
R25 410C-268 1] R (xd0.7 0 -hp-
R26 410C-26A 1| R ixdo.32 | ‘| -hp-
R27 thrs R20 ' ; Not asstgned o . '
R0 0727-0101 ! 1| R IxdCfim 84511 2 1% rw o : 94459 | CVF [
R31 - 0727-0031 I | R IxdCllm 6002 1% 1/2 W 101295 | DC1/2PR |
- Raz. ! 0727-0448 . R:fadColim2on +1%1/2W 04459 | CVF :
" R33 0727-0948 1 [ R xdCfim 10 R 219 1/2w 94459 | CvF
R34*- . 0637-1011 . 1 | R: fxdcomp 100 ¢ 10%1/2 W 01121 | EBIOIN
s1 3100-0382 1 | Switch: rotary 5-section H-postion o
" 1 fl (RANG ) ' ‘ i : }
' . S , : ' ' [ /
A3 ; 410C-654 5 Assembly: Amplifier ~hp-
A Y1 oieso0020 | Assembly: Chopper Black - hp-
C . Vit .| Mot seprately replaceable, part of Chopper ’
V4 O Assembly (1930-0020)
' ' . . ' i \ . r. J
| ) i ] ' \
| ' ' ) : . )
3-2 | ' ' ' ‘ \ : ! !
. -



Model 410C' Section Vi
i T;nblc 6-1, Replaceable Parts (Cont'd)
REFERENCE =hp- : ! ;
DESIGNATOR PART NO. TQ DESCR;IPTION MFR. MFR. PART NO.
A3 (Cont’d) ‘
a7 18900207 Assembly: Lamp : ~hp~
] ‘Cl1 + | Not semrately }cphcenble. part of Lamp b
Assembly (1090-0207}
D31, bs2 . Not aepnr:l!cly rcplacenblc. part of anp
' Assembly {1990-0207)
R1, R2 Nat sepnrntcly replaceable, part of Lamp
Assembly (1690-0207)
Cl 0160-2641 1:| C: fxd poly 0.1 pF 1 10% 60 vdew 46289 | P136072
c2 0160-3116 1 | C: Ixdpoly 0.047 it §p vdcw 56289 | P136049
c3 ' . Not assigned -
Ccd. 0160-0141 I | C: Ixdmy 0.01 uF 200 vdew: 56289 | 192P10392
Ch 0140-0208 1 L C: fxd mica 880 pF 5% 300 vdew 00853 | obd
(o33 0160-2128 1]C de my 0.33 uF t20% 200 vdcw 72354 F3070334M :
c7 Not assigned ; :
c8, 0180-0039 1 |.C: Ixd Al elect 100 uF 12 vdcw 56289 | D32697
Cco ! 0160-3366 2 | C: Ixdmy 0.22 uF 220 100 \rdcw 72354 [ F30TC224M
cl10 K ! Not nsslgned
1 i
C11 0180-1818 1] C ixd AI elect 100 pF 50 vdew } 56289 ] 30D10TGOS0GH2
ci2 0160-3366 C: fxd my 0.22 pF :20% 100 vdew 72354 | FI07C224M
C13 01500086 1 | C; Ixdcer 0,05 uF 100 vdew 72082 | B45-XBV-5032 :
Cl4 0170-0018 1 ]| C Ixdmy 1 uF 5% 200 vdcw 84411 | HEW-4
(&3 1 . Not zssigned . :
Ccl6 0140-0154 1 | C: Ixd mica 1300 pF 5% 500 vdcw 14655 | RCMIBEL01K
I CR1, CR2 1801-0156 -l Diode: 5§50 mA . 03877 | sG3288 ,
Ql, Q2 1853-0020 2 | TSTR: &t PNP . ~hp~
Rl 0687-6841 "t | R fxd comp 680 kY :10% 1/2 W 01121 | EB#834t
R2 0687-1851 R: Ixd comp 1.8 MR £10% 12 W 01121 [ EBI1861
R3 0811-0988 ! | R: fxd comp100 £ +1% !/4 w =hp-
R4 Not assigned ; .
RS 2100-0760 1 | R: var comp lin 50 k02 230% 1/4 w 71590 | Serles § Type 70-1
RE o 'Not assigned . ‘
© RT 0687-5686) R: Ixd comp 86 M £10% 1/2 W 01121 | EBBSE61
“ R8 o 06874731 1 | Re Ixd comp4Tkn2 ¢10%1/2 W 1121 | EB4731
R9 ' . 0867-4701 1 | R: Ixdcomp 47 2 :10% 1/2W 01121 | EB4ATN
R10, R11 Not assigned
R12 0757-0164 1 | R: txﬂ met fim 5600 fi2'2% /2w L0715 | c20
R13 0757-0166 2 | R: Ixd met fIm 30kt 2% 1/2 W 07115 | C20
'R14 07567-0183 1 | R: ixdmet{lm 3000 2 2:2%1/2W 07115 | C20
R15 0757-0%65 1 | R Ixd metilm 13k0 +2% l/2 w 07115 | C20
R18, R17 ! Not assigned ' :
R18 10757-C091 1| R: Ixdret fIm 18 k2 42% 1/2 W 016 | C20
R19 0767 0166 R: Ixd metlim 30k +2% 1/2 W 07115 | C20
R22 0887-1021 3 | Rr fxd comp 1000 0 10 1/2 W 01121 E81021
R2t 2100-0396 ‘1 } R: var ww lin 10 k2 120% 1w 79727 | ESTOPAB
R22, R23 Not uslgned ’
i ) v
R4 | 0687-2751 1 R txd 2.7.M0 +10% 1/2 W 01121 | EB2751 |
R25 0687-2221 ! | R: fxdcomp 2.2k 210% 1/2W 01121 | EB2221
R26 0687-1021 n- fxd comp 1000 @ s10blzw - 01121 | EBIO21 ..
R27 thru-R26| Naot asaligned . . '
; RIOD 2100-0413 1 | R: var comp lin 2, 5 MR £20% 174 W 71590 | Serles 5 Type 70-1
] . 1




Section VI : ‘ ; = Model 410C .

Table é-1, Replaceable Parts (Cont'd)

REFERENCE ~hp- :
DESIGNATOR PART NO. TQ , DESCRIPTION . MFR. MFR. PART NO.
Al (Cant'd) . .
R31 2100-0227 VIR varwwlin20 21001 W =hp~ ]
Vi ‘ 19320027 1 { Tube: electron 12AT7 dual triode 80131 { I12AT7
Af, AB o 9 Nct assigned
. B H
A8 410C-658 | fesembly; Calibration ] ke J
cRl | 1s01.0026 1 | Diode: 5150 mA " | o3ss2 | pacrz '
R1 0727-07I.')I ] 1. -;R: fxdCitim 10002 £1% 1/2'W ‘ 94460 | CVF
R2 "Not assigned - .z'
R3 2100-0394 - 6 | B: varww lin 300 2 +20%1W 11236 § Serfes 110
R4 0727-0747% ) 2 TR IxdCim 75002 1B 1/2W N 94459} CVF
. R 2100-0394 ‘ R: varwwlin 300 R 22051 W 11236'| Serles 110
‘" RS 0728-001) 1 R fxdClim 80 +1%1/2wW / 84459 | CVF
R7 2100-0394 IR varww lin 300 2 2201w : 11234 | Serfes 110
+ RB 0728-0010, 1 R fxdClim220 0 st 1/2 W ,’ 84450 | Cvs
R9 thru R13 ' Not assigned
RI4 . 2100-0204 ) R: var ww lin 300 1 t20 61 W 11236 | Sertes 110
' R16 R . | Not assigned " _
R16 . 0768-13048 1 | R: Ixd mit fim 8200 n +6% l!2 w 07116 | C20
R17 0727.0886 1 JR IxdClim 180 @ £:1%1/2 W . 04459 | CvF:
R18 21000304 R: var ww Hn 300 02 £20%. l,W ‘ 11236 } Series 110 ' ,
R19 ‘ " ; Nct assigned . ‘ ) '
; i .
' R20 2100-0395 ‘ 1 | R var comp lin 300 R 320'5 /4w © .| 71590 | Series 6 Type 70-1
lRZI 0TLT-0476 ' 1| R ixd C 870 2 20,5% 1/2 w 04459 | CD1/2MR
] ! J‘ ‘ |
AT - | 410C.%5E Assembly: Puwer mppi}r =hp- ¥ .
o " 0140-0041 |, 1 [ C: fxdmica 100 pF 5% 500 vdew 04062 | RCMISEL01S
! !
CRlthru |, Not asxsigned N '
' CR5 _ L :
CRG 1802.0028 1 | Dlode: breakdown .6y +10%0.4°N 04713 | SZ210939-343
CRT7 13020681 1 | Diode: breakdown 909 V :10% 500 mW . | 04713 | SZ123B5
‘CR8 5080-9050 1 | Diode: breakdown6.49 V 5% 0.4 -hp- !
J4 1251-0213 1 Connector: 15 pin PC 95354 § SD-615W(125)
Rl, R2 0764-0003 2 | R: Ixdmet flm 33002 : 5% 2 W 07115 | C425
R3 , 0758-0018 ) 1 R: fxamet flm 15k 6% 1/2W 07115 | C20
R4 0764-00286 1 R: Ixd met flm 13k 26T 2W 07115 | C42s
RS, K6 ) Not assigned ,
R7? ‘ | Deleted in sertal number gi4 -—09954 and up
R8, " 0758-0002 1! R: fxd met fim 560 12 + 5% 172w 07115 | C20
RE Not assigned
,R10 0768-0083 1 } R Ixdmetflm 63 02 +5%1/2W 07115 co
A8 - | 11038a Assembly: AC Probe {-hp- Model 110364, | -hp- ‘
s ' complete)
[+ Not separately replaceable, part of AC Probe, ‘
! , {11036A) '
c2 © | Not separately repl:ceable, part of ' AGPmbel
: : {11036A)
l
Pl 12510209 ., I | Plug: telephone 3 conductor 82339 | 2P-1297




madel 410C . Section VI
‘Table 6-1, Replérnbb[o Parts {Cont'd)
REFERENCE ~hp- ,
DESIGNATOR PART NO. TQ DESCRIPTION MFR. M?R. PART NO.
At {Cont’d) '
R1 Not separately replacéable, part of AC Probel
. {11036A) ’
v1 20410-87901 " | Tube: electron dlode -hp~
. ¢
cl 0170-0021 1 | C: Ixd my 4700 pF +10% 400 vdow 84411 | 20870047
c2 01700022 1 C: Ixd my 0.1 ;F £10% 600 vdew §0875 | HEW-117
[} 0160-0023 1 | Cr ixd cer 2000 pF +20% 1060 vdew 56288 | 18C203A
(oL ] Not assigned :
C6 0180-0025 1 | € txd Al elect 4x 20 pF +60% - 10% 00853 | Type PLI
400 vdew ;
(o] ] 0180-0153 1 | C: Ixd Al elect 2x 1200 BF +100% - 10% 00853 | 454030
20 vdew ‘
CRl, CR2 1901-0036 1| Dlode: 51 300 mA ! 01841 | obd
CR3, CR4 1901 0040 1 Diode: Si 500 mA R6684 | 34034
DS1 2140-0244 1 nghl indicator: ALM neon (p/o S3) 87034 | AlH
F1 2110-0201 I | Fuse: eartridge slow-blow 0.25 A 125V | .po.
Ji 1251-0200 1 | Jack: telephone 3 conductor 82389 | 3J-1201
J2 ‘ Assembly: DC AMPLIFIER OUTPUT (sce
MISCELLANEQUS for Part Nos. ) '
J3 1251-2357 L | Ceiinieclor:  power cord recoptacle 82389 | EAC-301
M1 1120-0317 1 | Meter: 0-1mA =hp-
Q. 16853-0053 1 | TSTR: 5 PNP 04713 | SJ1528
Rl 0727-0274 1 R IxdClim 1 MR :1%1/2wW 04459 | ovr
R2 0758-0086 1 R: fxdmetilm 100 2 :56% 1/4 W 07115 | CcoT
R3 2100-0415 1 R varwwlin250 :10% 2w (80384 | FFF-1
R4 ' ‘ Not nssigned . .
RS : 0687-3331 1 R: fxdeomp 33k +10% 1/2 W 01121 | EB23N
: i
RE 0727-0231 1 R: Ixd C flm 284 ky +0.5% 1/2 W 81637 | DCS1/2
R? 0727-0165 1 R: fxdC!im 16k :1%1/2 W : 81837 | DCSi/2-15
R8 2100-1567 B R: varww 10 kf? :10% 2 W 11236 |: 117 !
R9 0727-0180 .1 R: xdClim 25.5kn2 215 1/2W 91637 | DCS1/2-16
51 3101-1243 1 | Switch: SpPST pushbutton {Line) R 29207 53-55430-121-4&!1{
52 3101-1234 I | Switch: DPDT slide (Selector) “
T1 9100-0174 - 1 | Transformer: power ~hp-
Wi 8120-1348 '} | Cable: power 3 conductor 7-1/2 ft. long hp-
w/NEMA plug
XqQt 1200-6044 1 | Socket: transistor TO-3 87013 | MT(PB}
1220-0066 1 | Shleld: tube 3425? 316A-2
1480-0048 1 | Clip: ground ".'l"n‘&l':l 422-11-11-08%
1510-0008 1 | Binding post: black (}J/O J2 . . =hp+
1510-0007 2 | Binding post: red (p/e J2) -hp-
} i

6-5




i Model 510C

‘Section V1 .
\ | | | | | | | ‘
Y i
. Table 6-2, Replaceable Hardware ‘ | |
‘| REFERENCE -hp- v o : '
DESIGNATOR | PART NO. T DESCRIPTION P‘L MFR. PART NO,
N 11038-42102 1 | Boot: AC plug (p/o 11036A) ‘ “hp-
11636-42101 1 Boot: AC probe {p/o 110361\) -hp- !
412A-83A 3 | Boot: cable . <hp- C
410C-12A 1 | Bracket: connector (used with A3 connector}| -hp- ‘
410C-128B : 1 | Bracket: switch {used with A8 connector) -hp- i !
\ 00410-01202 ' i2 | Bracket: cover retainer : -hp- ' \ o !
1200-0081 | 2 | Bushing:’ insulator (used vith Q1) . 26365 | 974 Special
1410-gon1 2 | Bushing: panel (used with A151 and AZS2) 28520 | SB-4527-4 ; :
0406-0019 3 | Bushing: struin rellel =hp- .
410C-1A 1 | Chaesis; transformer hp- '
\ 1400-0046 1 | Clip: alltgator (P/O 11036A) -ng— ;
y 410B-21H 1 { Clp: grounding (P/0 11036A) e
! 1261-0029 1 | Connector: male {P/O 11036A) =hp- .
| . . - ;
s 410B-21P 1 | Contact: Dieds (p/o 110364) ' -hp- i
“‘ 3130-0038 1 L‘oupler: Bt h ) ' 145255 | 10X20X1 '
1 5000- 8565 "1 | Cover: side ‘ ; ~hp-
00410-641062 1 | Cover: top (requires 2 brackets =hp-
\ . 00410-01202) ! ‘
5000-8577 1 ! Cover: %ottom | ! ' -hp- ; !
Vi s ‘
5060 -0727 .2 | Foo! assembly ' ~hp- ,
, 5060-0703 2 | ¥ramq; side ! “=hp- ' : }
1
' i ] ! . 1 1
5040-0700 |, . 2’| Hinge (used with tilt stand) ' hp- |-
!
SEONE 1 {older: fuse : 75915 | 342014
t:Oﬁ-ngg 1 nsulator: cllplp,’o 11016}\)' -n - :
03400056 - I | Insulator: bindlng post toubs , -hp
. 0340- 0091 . V- | Insilator: hinding post triple ' | " { =hp-
y 1£20-0001 | 2 ) Insulaicy; capacitor (used with C1 -C2) 56137 1 Xp ,
: v340-0007 1 | Insvlator: ceramic standoff .| 71550 | obd i
1
0370-0112 1 | Knob: black bar concentric <hp-, '
0370-0113 v | Knob: black bar w/arrow . ~hp~- )
0370-0214 1 | Kneb; red w/arrow ~hp- i
0360-0016 1 | Lug: solderlock #4 ‘ } 18452 | 718 '
0360-0007 4 | Lug: solder ¥10 78189 | 2501-10-00
0360-0042 2 | Lug: solder 909 70963 | obd
2260-0001 4 | Mot hex4-d0x 1/4m. j -hp- I
2420-0001 4 | Nut: hex 6-32 x 5/16 In. w/lock . 83385 | obd
2820-0001 3 ] Wet: hex 10-32 x 3/8 in. "1 73743 | obd
2050.0006 3 | Nut: hex 1/4-32x 378 In, 73734 | 0000
2650-0001 .3 | Nut: hex 3/8-32x 1/24n, 1 13743 | obd
2950-0037 -1 | Nut: hex 1/%-18 x 11/16 in, .| 75815 | obd
2950-0038 1 | Nut: hex i/2.24x 11/18 in, . 75815 | 903-12 !
0590-0020 4 | Nut: speed 6+32 . 78553 | C6800-832-1.
0590-005? 2 | Nud: mpeed 8-32 ‘ .78353 | C8020-632-4
00410-00211 1 | Panei: frent | -hp-
00410-00202 1 | Panel; rear ~hp-
410C-41A 1 | Plate: insulator (used with AISY and A252) -hp- o '
12000043 1 Plate: insulator {vsed with Q1) 73795 | 204457
1251-0%08 1 | Plug: telephone (p/o 110364) _ 82369 | 2p-1207
094!0—42!0! 1 | Probe: contact body (P/O 110064) - t 1 ehp-
£0410-42102 1 | DProbe head (P/0 11036A) : -hp-
410B-21F 1 | Ring: retainer {p/o 110367} : | -hp-’
2200-0003 2 | Screw: machine 4-40 ~ 3/7 ;n. RH 80120 | obd '
2200-0014 2 | Screw: nachine 4-.0:. /16 4in, RH . 80120 | obd
[ 2370-0001 20 | Serew: macline 6-3% x 174 tn. RH 80120 | cbd
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Medel 410C Section VI
' Table 6-2, n.epl:lcenb.le Hardware (Cont'd) .
REFERENCE =hp-
DESIGNATOR PART NO. ' TQ DESCRIPTION MFR. MFR. PART‘NO.
2390-0007 4 | Screw: machine 6-32 x 65/16 in. BH w/lack 83185 | 'ohd
2370-0002 8 | Screw: machine 6-32 x 3/8 in, FH 80120 | . obd
2370-0003 2 | Serew: machine 6-32x 1/2in. FH 80126 | obd
' ' 410B-21E 'L | Bleave (p/o 11036A) ~hp=
: 14€0-000¢ 1 | Spring: diode contact {p/o 11035A) 91260 | ohd
1400-0031 1 | Stand: tilt - ) 91260 | bd
410C-66A 2 | Support: circuitboard (used with A3)  |i -hp-
410C-21D 1 | Test lead assembly: COM Yol -hp-
410C-21C 1 | Test lead assembly: DCA -OHMS =hp-
410C-21A 1 | Test lead assembly: DCV {includes R1) -hp-
6020-8852 1 |} Trim: meter ~hp-
'11036-62101 ! | Tube; Bocket and coble assembly -hp-
i : (n/o 11036A) .
‘ 3050-0086 2 | wWasher: flat #6 73734 | obd
3050-0087 3 | washer: Nat 3/3 in. 1D 73734 ) obd
0900-0018 I | Washer; fuse holde> 76680 1 622710
2190-0005 2 { washer: lock 44 external 80120 | obd
2180-0624 2 | washer: lock #4 internal 78180 | SF1004
2100-0003 | 2 | Washer: lock #4 split . 83385 | obd
2190-0047 30 | Washer: lock #6 countersunk 78189 | obd
2180-0011 2 | Washer; lock #10 internal 768183 | 1910
2150-0028 2 | Washer: lock #10 Int/ext 78189 | 4010-18-00
‘ 2100-0027 3 | washer: lock 1/4 in. internal 78180 | 1914
2190-0022 4 | washer: lock 3/8 in, ID 78169 | 1820
2160-0037 2 | Washer: lock 1/2 in. internal 78189 | 1224-08
, 1400-0000 1 | washer: Neoprene | 75015 | 901-2
i ' '
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CODI LIST OF MANUFACTURERS

The faltowing code mumbers nre from the Fecera) Bupply Code for Manufarturers Cataloging Handbooks N4=) (Mamn ko Code) and H4-2 (Code
to Name) and Lhelr laiest supplements, The date of revision and (ke date of the supplements used appear at the buttom nl ench page, Alpha-
\

betieal godas have been azbilrarily nuaigned to suppliers not appearing in the Hé Handbuoks.

Revised: May, [970 .

Coda
No. Mamfacturer Address ";"’:' Manufacturer Address Cgﬂe Manufarturrer Ardress
U.BA Common. . .... Any supplier of U8, OBM4T Weronix, dne. ,.,...,. ., Ban Mateo, Cad, D238 CTSef Derne, Ine, ... .. s« Berse, Ind
00138 MeCoy Electronica. . \Mount Helly Byrings, Pa, 03307  Unton Calbine Corp ., Elect, , 13T Chicagn Trln;hont al
00213 Bage Klactinnics Corp.. ... Rochester, N Y, Dlv. ..oy hies oo JNew York, N Y, California, Ine. ... .. .. 5o Pasadena, Ca).
00207 Cemeo, Inc, o0 ov oy Danieloon, Conn, 05574 Vikingind, the. ..., .. ..., Chnoga Park, Cal. 11242 Bay Slate Elecironicn Corp. ..« Waltham, Masa
00334 Humidial oo hvhveriens v Colten, Callt,  G4383  Jeors Electro-Piastica Ine., ., . .Bunnyvale, Cal. 1E3I2 Teledyne Inc, ,Microwave
00248 Mictron, Co., Ine,. ., ., Valley Stream, N.¥Y, 03518 Cosmo Plastic te/o Electrienl Pivo...ovv o Lo L0 Palo Alle, Cal
00373 GarlockIne, + ) .vs. .o JChaery Hilk, N3, eCa) .uiohvu,y, o Cleveland, Ohio 11314 NattonatBSeal , ., ... revvo s Downey, Cul
Q0836 Aerovox COrp.. ... ... ..New Bedfopd, Mana, 03824  Parber ColmanCo. ....,...., -Rockford, B). 10433 Precinion Connestor Corp. ... . Jamajea, B ¥
©a178 M. IAE, o oo vt o . Haryinburg, P, 08728 Tiffen Optieal Co. ,,..,... . ceceerns NESIE Duncan Electronicn bac, . . .., Coata Mesa, Ca).
0OTHL  Alrcralt Radio Corp.. .., .., Boonton, N.J. seeor v, Roalyn Heigha, Long Island, N.¥Y. 11101 General Inatrument Corp.,
Y0KP  Croves, L. . . .... . Whitby, Ontarlo, Carads  OBT30  Metro-Tet Corp, , . . v SWenthuey N ¥, Semiranducior vinioa Products
QN5 Norihern Engineering k 08783 Blawart Engineering Co. « . Banta Crua, Cnl. Grovp .o + Newark, N,J,
Laboratories, Inc. , v .0, . . Burlington, Win, 03820 Wakefleld Engineering Inc., . . Wakefield, Mass. 17L7 Imperia) Elecisonie,inc. . . . . Buena Park, Ca),
0005) | Sangamo Electrie Ca., T 08004  Baasick Co., Div, of Stews 11870 Melahs, Inc, .. ... .. Coa . Pale Ala, Cal,
PLkens DIV, v ovvvovrs o, Piehens, BC, Warner Corg. ... ..., ... Bridgeport, Conn. 12" Jui Priladelphia flandie Co . ... .. Cumden, W.J,
OCM8  Goe Engineering Co, .. . .City of Indistry, Cal. 08090 Raychem Corp.i....,.., ., Redwood City, Cal. 1181 Grave MIg.Co., Inc. .. ... Bhady Grove, Pa,
00881  Carl E. Holmes Corp.. .. ..Loc Angeles, Cal.  OSLT5  Bausch and Lomb Optical 12374 Gulten Ind. Ine, ,Data Syatem
00920 MicrolablIng.. .. .. ,.. ... Livings on, N.J, 0. vovanvrss v 4be. . Rathester, N ¥, Div, . ...... - . Albuguerque, B. M,
01001 Gameral Kiwetric Co,, 08402 E.T.A. Products Co. of F3A8T Clarosiat Mig.Co. , ~v o0 Dover, NOH,
Capacitor Dept.. ... - .., Hudson Falla, N. Y, Amerles ..., h000.0 . Chiengo, I, 12728 Elmar Filter Corp. ...y . W. Baven, Conn,
01000 Alden Producta €o. ...., .. .Brocklon,Mass, O0€640 Amatom Electronie Kirdware 12858 Nippon Electrie Co., LId . .. .. Tokyn, Japsn
Ol Allen Bradiey Co.. .. ... Mllwavhce, Win Co.,Ine, ..,..., . MNewRochedle, B, Y. [280) Meiex Electronen Corp. .. .,.,, Clask, N J,
01255 Litton Industries, Inc, . .. . Bevarly Hil's, Ca), 06335 Besce Elecirical Insirument . 11930 Drita Septicnnductne Ine, , . Newport Beseh, Cal.
01201 AW Bemiconductors,Inc, . . . . Lawndale, Cak. Co.,Ine. ... 0v .., . Penscook, N.H. 12954 Dicheen Electronies Corp . . Scottadale, Arizons
01205 Texas Instruments, Ine, , B88LE  General Devicer Co, Inc. .. . . Indianapolis, Ind. 13019 Airco Supply Co., Inc. ... .. Wichila, Kansas
Transistor Products Div, .. ... . Dullas, Texan - 08131  Componenta Ine. ,APiE.Div. . . Phoenix, Arizona  F306) Wilro Products .. . .., ., Betroit, Mich, .
01349  The Alllance Mfg. Co, . nvs. «Allsance, Ohlo 08812 Torrington Mfg. Co. ,Weal D, , . Van Puys, Cat 1103 Thermodloy. .., .. Dallas, Tenan
U158 Small Partalne, ... ..... Lo» Angelen, Cnl, MOW0  Varian Assoe, Etmac Div..... BanCarlos, Csb. 10327 Salitron Devires inc. co o Tappan, BY.
01588  Pacillc Relays, Inc. ... ..., VanMuys, Cal, OTHOB  Xelvin Elecirie Co. resree e VanNuys, Cal. J08 Te dunken (Gmbl) .., | | -Hnower Germany
C1870  Gudebrod Bros. BX Co.. ... New York, NY. D728 Digitran Co. . , .. vvoerve oo Pasadena, Ca1 J1B35 Midiard.Wright Dy, of
01830  Amerock Cerp. ....s.0s0y ., Rockiord, Dt 01137  Tranaistor Electronicn Pacifie Industeirs 'ne. ., . Mansas Cily, Kansas
01340 Pulse Engineering Co ., . ., Bants Clara, Cal, - Corpo v v v v ooy Mineapalis, Minn 14099 SemsTech. .., ...... ... Nestury azk, Cal, °
02314 Ferroxcube Corp. of ' 07108 Westinghouse Eleciric 14193 Culit. Resistor Carp . , ... Banta Monica, Cul.
AMARIER . o ov iy e sn sy, Shugeriien, N Y, Caorp. ,Elecironic Tube Div, . ., . Elmira, N.¥Y. 4208 American Components, ne,,  Conshabnekra, Pa,
52118 Whealock ignale Inc.. . . . Lang Branch, H.3.  OTI4D  Filmohm Corp. .. ......, .. New York, N.¥. [4403 ITTF Semiconductor, & Div. oo :
02288 Cole Rubber and Plastics Inc , .Sunnyvale, Cab. 071233 Cineh-Graphth €. ..., . Ciiy of Industry, Cal. Int. Triephone and Telegrap,, .
02680  Amphenol-Barg Electronica : OTES  Hilicon Transisior Corp, .., Carle Place, N.Y, Corporation ., ... .., West Palm Beach, Fla
Corp, , .o o osuny i Broadview, L, 07281 Avaet Corp.,........ ... Culver City, Cn), 14493 Hewlett«Packard Company. . . . , Loveland, Colo
01735 Radis Carp. of America,B5eml- 07283 Frirchld Camera & Inst. Corp, , 14835 Cornell Dublier Electrie Corp , , . Newarh, N J.
conductor and Matesials Semiconductor Div.. ., .. Mountain View, Cal. 14874 Corning Glaas Works , . ., , .. Corping, N. Y
Division . ... uvveus,  Somerville, N.J.  OT3I2  Minnesots Rubber Co, .. .. .Mianespolis, Minn, 4152 Eleciro Cube Ine.. .. ... .. .. Sap Gabrie),Cal |
02771 Vocaline Co.of Amer G718 Birtcher Corp, The ., . .. .Monterey Park, Cal, 14960 Wilams Mit. Co......,..., BanJtose, Cal
E.oevesne s Gld Saybrook, Conn, 07297 !}II'!"M. Eleet. Prod. Inc,, 15308 The Sphere Co,,Inc, ... ., Litile Falla, N.J,
02177 Mopains EngineerusgCo. . » an Fernands, Cal, ; . View Operations ., . Mountaln Yuew, Cal.. 15203 Webater ElecironicnCo. . . . . . New York Y.
02815 Mudsoa Toolb Dre......... » Newark, N, ),  OY100 Technleal Wise Producin i 18207 Scionlem Corp. ., . ... ..., , Northridg .
Q1296 Nylon Molding Corp. . ..\ . . . Bpringfield, N, J. e ,.......0 00 s .., Cranford, N J, 13201 ‘Adjusible Bushing Co. ... . N, Hollywood, Cal
0308 G K. Bemiconductor Prod OTE20 Bodine Elect.Co. .. ..., .,..., Chicago, I, )5558 ‘ Micron Elecironics, Farden City, Long IalandN ¥
Degt, o ovvvnrinansivy Byracuse, MY,  O1I0 Continental Devien Corp..» . .. Hawthorne, Cal, 153668 Amprobe Inst. Torp. .. «+ bynbiook, N ¥
03785 Apex Muchine & Tool ¥, ......Dayton,Oho 0793 Raytheon Miy. Co, , Bemi- L1581 Cabletronics . ... ., S+ Coula Mesa, Cal
077 EldemaCorp. ovvvvnen., Campton, Calif. fonductor Div, . ... .., . Mountain View, Cat. 13772 Twrntieth Century Coib
0018 ParkerBeadCo,........ Los Angrlen, Cal. 07080 Hewlrit-Puckard Co, N Qpnnf o .. ... - Banta Clira, Cal' !
G387 Transitron Electric Corp. . . Wakefield, Mans, New Jersey Division . . .. ... Roclaway, N3, §3801 Fenwal Elect. Inc. .. . Framingham, Mass
RINSS  Pyrofum Resistor Co., Q8143 U5 Enginesring Co, ... ... Los Angeles, Cu). 13MI0 Amelrodne. .. ... .. .. Mountain View, Cal
Ve esas ey e Codar Knolls, NJ. 00289 Blinn, Delbert Co.. ... .. .. ... Pomona, Ca). 180T Spruce Pine Micu Co. '\, .. Bprucw Pine, N C
03954 Singar Co., Diehi Div,, . j IS0 Purgess Battery Co..\ ..oy .., ... HETD OmmeBpectralne. L, ... ... Detrost, 11
Finderne Plant., oo\ oo Bumeryille, N.J, tavs e vy oo Nisgara Falls, Ontario,Cunada 18332 Computer Piode Corp. ... .. . ., Lody, B J
4008 Arrow, Hart and Hegeman 08324 Deutseh Fasterer Corp. . ., . Los Angeles, Cxb, 18334 BlectraidCo. . ... ... . Unlon, N J
Klect Co.. . .ovunyyuy. Hastford, Conn,  ONEG4  Bristol Co., The ........ Waterbury, Conn BE5BS Bouts Atreral) Mot Corp.. . | . . Pasadena, Cal
04013 TarwaCorp, .s..y .o Lambertyille, N3, OBIT Slown Company ,........ ++ Bun Valley, Cu). 16648 Jden) Prec, Meter Co. \dnc |
04062 ‘Arco Electronic Inc.. », ... Great Neck, N.Y,  ONIID  ITT Condon Electric Inc. , e Jur Meter Doy ., .. ... Brochlyn, N ¥,
T EssexWire. .. .......,,Los Angeles, Cal, Phoamts DIv.. oo vvoe oy Phosmin, Arizoas 18758 Deleo Radio Div. of G M Corp. . . . Koksmo, Ind,
04212 Hi-Q Division of Axrovos. . Myrtle Beach, 5. C. 08727  Nattonad Radlo Lab, Inc, » s o .. Paramus, N3, 17100 Thermonetirnne. .. .. ... Canoga Park,Cal,
04334 Preciaton Paper Tube Co. . ., , +Whealing, It 00702 CBS Klactronics Semiconductor ) §7474 Tranex Company . .. .. . Muurtan ¥iew, Ca )
404 Falo Alwo Division of Hewlett- Operationn,Div,of CBSInc .. ., Lowsl), Mass. 17473 Hamlin Metal Produets Corp ..., Akron, DMo
Packard€o. ..\ ....p0.. Palp Alto, Cal. 08808, Genaral Eleciric Co., 1715 Angstrohm Preridnc. .. .. No, Hollyeood, Cal
[ TN Ivania Eleetric Producta, v Misivivre Lamp Dept, . .. . Clevelsnd, Ohlo  M7858 Sihcorinlne. ..\, . .. .. . ., .SunnyvalelCal.
icrowave Device Div. . Mountin View, Cal, 08§84 Mel-Raln ,..,,........ Jxdianapolin, Ind. 17070 MeGeaw-Edison Co. ..., .. Manchester, N.H.
4873 Dukota Engr.inc, ... ... ., Culver Cily, Cal. 09038 Babeock Relays Byv.. .. ... Cotta Mesa, Cal 18042 Power Design Pacthie bne., .., + Palo Alto, ).
71 Motorsla [ac. Semiconduclor - 09091 Eirctronic Knclosures Inc.., Los Angelen, Calif, 190B3 Clevite Corp. Bemiconduicr Div. . Palo Alto.Cal.
Prod DAw. .. ...,..... Phoenix, Artzona: OS134  Texans Capacitor Co. , ., ,..,. Houstn, Texas PR Bigneticn Corpy .. v.\v ... Bunnyvale,Ca)
N2 Futron Co. Inc, Westarn OF14%  Tech, Ind. Inc, Atohin 1M78 Ty-Car Mig. Lo, 000, . ...\ .. Holliston. Mans,
Piv, *suuueynens o, Culver City, Cal Bleet.. ..., v...vyy. ..,  Burbank, Cat. JHUS TRW Eleet.Comp.Div, .. ... Drs Planes, HI
MIT3 Adomatic Electric Co.. ..., . Northlake, ). 04230 Electro Assemtlies, tne.. . . ... .Chieago, 111, IB36S Chomeries ... ,...... Plainyille, Mass
T BequataWire Co.. ..., . Redwod City, Ca}, 09353 CL K Components Inc.. ..., ., Newion, Mass.. 18583 Curiis Inetrument, Inc LoME Kuseo, N Y.,
04813 Precinion Coll Jpring Co. ... . EN Monte, Cal. 09369 Mallory Marrery Co . of 18612 Vimhay Instroments Inc.. . « . Malvern, Pa
04070 P M. Motor Company, . . ., , Westclaster, BL wada, Lid. .. .- Toronlo, Ontarin, Carada W1 E.T. DuPonl and Co., the, ... Wilmingtan, Del.
G810 Componesl Bify, Service G183 Prssyirania Florocsrbon Clifiaa Heighte, Prna, J0011 Durant Mg Co. . .... . ... Milwavker,Wia
Co. ......ovu.u. W, Bridgewater, Masa 09922 Burndy Catp, . . Sevvas . Norwalk, Conn.  F3315 The Bendin Corp Navigation &
03008  Tweaueih Century Plastics, Vo IC214  General Tra Weatern "’ ControlDiv. ... . ... ... Teterboro, K J.
e iees s aaaay s 108 Angelen, Cal, Corp. .. ... ... v Los Angeles, Cul. 19500 Thomas A. Edisan Industries,
05277 Westinghouse Dletiric Corp. JMEE T-Tadoc.. .., ... oL, Berkaley, Cal. Div. of MeGraw -Edison , ... West Orange, N J,
Bemiconductor Dept. .. ..., Youngwood, P 10846 Carborundum Co. ... Miagara'Falls,’S.Y| 19509 Concoa.. ... ....., Baldwin Park. Cal.
; vt ' '
00315-49 i :
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CODE LIST OF "dANUI’kCTUIIIS {Continued)

I.';d! Manutactirer Aidress
),
'
1844 LRC Electromen v - .- v o0y o Horseheads N Y,
19700 Eiectra Mig. Co, .. ... . Independence , Kanaan
2CI8)  General Atronles Corp. .. ... Phlladelphia,Pa.
21328 Exeeutone, dne. . ..., Long Island Ciy, B Y.
21335 Falnir Dearing Co, ,The ... New Neitian, Conn,
21520 Fanntee] Mytallorgica) Corp. . . N, Chicago, N1,
23020 . GenevalReed Co. o ...\ \\ .. Metuchen, ¥.J,
2T Texsean Corp. . . ..., ..., . Indlarapalin, I, .
23783 British Radio Electronics Lid. . Washington, DC,
24455 G.E. Lamp Diviston, Nela Park,Cleveland, Ubln
24635 General Madio Co. .. .. .. West Concord, Mans, .
2458]  Memcor Inc. ,Comp Biv. ... .. Huntingtonind,
7885 Gries Reproducer Corp ., . New Richelle, N Y.
1836 Grobest ¥ile Co.of Ameriea,Ine, Chrlstadt, N.J,
126831 Cumpar, Hollister Co. ..\, .. . Nollister, Cal,
28092 Hamilton Wateh Co. .., ..\ ... Laneaster, Pa.
2MB0 Hewleri-Pathard €o. + .. % ., . . Palo Alin, €b).
28520 Meyman MIg.Co. . . . . Kenilworih, N J.
00T Insirument Specialiles Co.,
In;. sars ek asnes s oo Liitle Falls, NOJ.
AN G. L. Recriving Tube Dept. , ., , Owrnaborp, Ky,
35434 ' LectrohmiIne, oy .vny 0 aee s Chieagn, B
JE188  Eunwyek Coil Products,
Lid. ....,... Hawkenbury, Dnlario, Canada
- Y6287 Cunningham, W, H. & Mil),
. ........... Toronto, Ontario, Canaaa
312 P.R. Mallory & Cn.,Ine, . . . Indianapolis, Ind,
38343 * Mrehanicn) Indvaities Prod.Co, .. Akron, Ohio
40920 Miniature Precision Denrings,Ine, . heene, N.H,
10931 Honeywell ne, ' ., . ..., Minseapolis, Minn, .
200 Muber Co. b e Chicago, NN
438%  C. A NorgrenCo. .oy i Englescod, Colo, |
14835 Qhmite MIg. Cn s, Bokie, )T
p 48184 Penn Eng, &MIg.Corp. .., .. .Doylestown, Pa.
4794 Polarold Corp. .. .. ..., Cambridge, Mans,
48820 Pregision Thermemeter &
Indt. Co. .ho v iunvv oy Boulhampion, Pa
49958 Micrownve L Power Tube Div. . . Waltham, Mass.
| 52000 ' Powan Controller € .. .., . .Wesiminster, Md.
52083 HPCo , Med. Eler, Div. . ... Waltham, Masa.
54284  Shallcrosa Mig.Co ,.....,,.... Belma,N.C,
B3026  Simpson Electric €o. . ..., ... .. Chieago, N,
33033  Sonatone Corp. o aas e o Elmaford, N Y.
55018 Mayiheon Co. Commereia) Apparatus
L System D, .., , ... Bo. Norwalk, Coan.
36131 Spauiding Fibte Co., Inc. . ... Tonawanda, N. ¥,
136209 “Fprague Elecirie Co, .. . . Nurth Adams, Mass.
SMTY " Buperior Eleel.Co. . ..., . .. Bristal, Conn.
59448 TelexCorp. ... . ... coee e e Tulex, Okla,
50730  Tromas & Beltm Co. ... ... ... Elzabeth, N, 3,
80741 Tripiett Elecirica) Inat, Co. . ... Bluifton, Chio
EL715  Unind Beitch nnd Signa) Div, of .
Weshinghouse Alr Brade Co. . . Pittaburgh,' Pa.
52119 Universal Eteetric Co, . . .., . Owosso, Mich.
BIT4)  Ward.Leonard Ebeciric Co. . . ML Yernon, B. Y,
BADSD  Wentern Elestric Cn. , Ine. .. . New York, N. Y,
81062 Weaton Inat. Inc. Wenton-Newnrk, Newnrh, N J.
8193  Witteh Mig. Co. .. ... ..,. .., . Chicago, JIb.
66348 Minnesota Mining & Mig. Cp. J
Revere Mincom Diy, .., ., . B Paul, Mian.
0216 Aflen MIg. €o. .. ........,.Harttord, Conn.
70308 Aliled Contenl .. ,,...,., .New York, N. ¥:
70318 Alimetal Serew ProdectCo. , Ine. -
kv carena ke e .. Garden City, N.Y,
0417, Amplex, Div. of Cheypler Corp. |, Detroit, Mieh,
, TO4B3 | Atlantie India Rubber Warks, tac, , . Chicago, M.
70383 Amperite Co., Iné. .. .. ..., UnwnCily, N.J.
T84 ADC Productalnc. ... .'...Minneapolin, Minn.
3 BeldenMrg, Co. ......,...,. Chieago, NI
10998 Iird Electric Corp! ., ..., ... Cleveland, Ohin
7002 Birsbach RadioCn. L, ..., .. New York, N.¥,
Ti034  Dlitey Electrie Co.,Ine. .. .... .., En¢ne, Pa,
Ti4t  Poston Gear Works D, of
. Murray Co. of Texas ..., . Quincey, Mass,
128 Bed Radio, Ine. ... ... ... Willoughby, Ohio
1279, Cambridee Thermionics Corp. Cambeidye, Mive
71288 * Camloc Fastener Corp. . ... .. Paramus. N.J.
NI Cardwel) Condenser Corp.
Facav e s s cEindenduepst, LT, NOY.
THOO  Busemann Mlg. . of ;
MeGrasi-Edison Co. ..\ ..., B, Louis, Mo,
1436 Chicsgo Condenser Qorp, ., ..., . Chicagu, NI
THAT, Calif. %pring Co. ,ine. ., . . Fico-Rivera, Ca)
LTI CTSCorp. ey + o Elkhary. Ind.
;- TIHER  ITT Cannon Etectric Inc. ., . Los Angelen,.Cal.
T Cinema, Div. Aerovon Corp, . . . . Burtank, Cal,
‘ v |
. 0001543 [
L} Revised: May, 1970 i
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Code
Ny,

THR
71890

]
T8
100
1707
FITe
E) Y LH

71888
18

2819
72858

12699

2783
12003
11928
12942
Ti984
2082
081
11016
138

"y

72445
13508

2850
12384
ne

T
13143
nm
T8
e
13905
el
TS
T4
LU
LT ]

14070
78042
75163
15378

‘1h182

THRIR
T3S
Te005
16210

- 16403

TE48%
T649)
Te¥0

4345

10
78004
Troes

77075
mn

i
e

T80
11833

TI64
7700
e

™y
e
T83%0

Manmulaclurer Andress

C.P Clare k Cn. ,
Contralab Dy, of
Globe Union Ine, . ., . Mijwauker, Wis.
Commereia} Plastirs Co. ... ., . Chiragn, I}
Cornish Wire Co., The New York, N. ¥,
Cotn Col Co, [ne, .. .., . Providence, R.L
Chiengis Minlature Lamp Werks . . Chicagn, D).
Cinch Mig. Co. , .
Howard B. Jones Dyv, . . . [Chicago, 31,
Dow Corning Corp. . ..., ...
Eleelro Motive Mig. Co., Ine.
e Willimantic, Conn
Reoaklyn, N ¥,

. Chicagn, It

Dhabieh Corp L

Imtiana General Cutp. .

Elestronien v, . .., ., Keaaby, N}
General Innlrument Corp. ,

Cap Divialun, .. . ., . v Newnrk, K 5.

Drake Mig. Cir, ~ . Narwind Hetghs, i

Hugh . Ebyine. . ..., ., Philadelphia, Pa
GudemanCo, .., .. e b Chieage, N
Elantic Bop Kt Corp. , ., , .. .. Union, N.J.
‘Robert M. Hadley Co. . . .., Lo Angeles, Cal.
Erie Technological Products, Ine, . . Erie. Pa.
Wanzen Mig. Co., bne ..., , ., Princeton, Ind.
KB.M. NarprrCo. ;i . v . o Chivagn, NI,

Helipot Dav. of Berhman Inat. , fnr,
I e .+ oo Fullerton, Oy
Hughen Products Division of
Hughes Aireralt Cn . . . Newpopt Deach, Cal
Amperey Elees. To. . Michuville, L1, N. Y.
Bradley Semironductir Copp !
+ . New Haven, Crbn,
. Martturd, Conm,
5o Trenton, NJ,
[

\Carling Etecinir, ne, .
Cirele F Mig, Co, ., ...
Ceorge K. Garreid Co. ,

Div. MSL Industrien, Ing, . . Philadelphia, Pa,
Federa] SBerew Products, Inc, ., . .Chiragu, NI,
Fischer Special Mig. Co, , .., Cincinnali, Ohto
General Incurtries Co., The . . . ., Elvria, Ohin
CGoshep Stamping £ Tool Co. ', . .Goshen, Id.
JFD Elecironics Corp. . ., ., . .Drunkive, N ¥,
Jrennings Radio Mig. Corp. . ., , San Jose, Cal.
Geoove=Pin Corp. ., . .o Ridgelield, N.J,
Bignalite the. .. .. ..., .. ... Neptune, N.J.
J B Winns, and Bons .. ., Winchester, Mass.
tadunirial Condenser Corp. . .., . Chicago, I,
B.F. Products Divisjun nf

Amphenal-Dorg Etsctroniz Carp.

soiae s o a e s, Danbury, Com,
E.F. JohnsanCo. . ., ., ... .. Wasera, Minn.
Internativnal Resistance Co. . Phitadelphia, Pa.
Keystone Carbon Co . Ioc. ... .62 Marys, Pa.
JTS Knights, Ine. ... ..., Kandwich, 5D
Kulka Eleciric Corp, .., ... ML Vernon, N Y,
Lenz Eleclein Mig. Co. ... .., . .Chieago. L
Listtetune, Inc. .., . ..., .. Des Plaines, N1
Lord MIp. Co. ...,...,...... Erie, Pa
C.W, Marsedel .. ..., .. 5%n Franeisen, Cal
General Inslrument Corp. ,

Miramold Dvwisien
Jamen Millen Mig. Co. . Inc. .. Malden. Maas.
W, Miller Co. . ouy Loy Lok Aneelen, Cal.
Cineh-Monadnack, Div. of Uniled Carr

v Newyrk, NI,

Faatener Corp. .., ..., . Sin Leandro, Ca).
Mieller Electric Co. .. ., , . . ,Claveland, Dhio
Kaliomal Union . ..., Vs e Newarh, NOJ,

Oah Mamacturing Co.
The Pendix Corp. ,

Elecirodyramies Div. , , . K, Bollywmnd, Cal,
Pacific Melaln Co. . ., .. . Kin Franciseo, Cal.
Fhavstran [nstrumend snd '

Elerironic Co. ., .., .., So. Pusadena, Ca).
Philaddelphia Steel and

Wire Corp. .., .. ...... .Philadelphta, Pa.
American Machine & Foundey Co .

Putter & Brumheld Dwv,, .. Princeton, Ind.
TRAW Electronic Compunents Div. Camden, N.J.
General Instrument Corp. , .

I Regiiher Dyviston, ..., .. Drockiyn, N, Y.
Remstante Praducls Co. .. . Marrisburg, Pa.
Rubbercraft Carp. of Calsl. . . . Torrance, Cal.
Sakepront Division of

Nunows Tood Works . ..., .. ..., . Elgis. N,
Spma ..., + 5o, Branites, Maiss
Ngnal [ndieator Corp |, . . Hew York, N.Y,
Rruihera-Dunn Inc. ., Pilman, K.J.

'
'R

.+ Crystal Lake, NI

.

EEREEE

Midland, Mich :

Crde
K.

TN
T84T7)
THMIA
18493
51
WI%0
547
796
w2

' 7925)

T2

78961
Llyat]

20013
L0120
L]

#0303

l
80223
RO24%
10294
i

BO4AS
80500
BO3R
AOE40
F L1 H]
#1030
Hon
ajoss
812

Rl
sl4)
FI84)
»IRED

3042
81047

B2118
2142

2170

0209
l!!l?

82376
2
BIBAT

§116m
856
ne
a$240)
BXOSS
Blgss

8323

8148
R3S
21258
[~R1E3
134

Manulacturey Addres

)

‘Thompaon-Bremee & Co,
Tilley Mig. Co .. .., .. %an Franctnen, Cal
Sacvpole Carbon Ca. , . .., , . 8t Marys, P4
Sandard Thomson Corp. ., ., ,Waliham, Mass
Tinnerman Peoduets, tne, , , , | Cleveland, Ohy:
Tranatormer Enginesrs , | . San Cabriel, Cal
Ucinite Co. ., ., ... ... + « Newtonville, Mana
Waldes Mohinoor Ine, ., Long tsland City, R ¥,
Veeder Rool, Ine. .. ., . ... lariford, Conn.
Weneo MIg. €. ., .., .,...., Chicagn, NI
Continental . Wirt Electronies Corp.
Cee s e ey, Philadelphia, Pa.
Zieriek Mig. Corp. , ... Wew Aochalle, N ¥,
Mrpen Dywinion of Sessinns Clork Cn,
e, - <Mortininwn, N.J.
Prestate Corp. ..., . ....,., Tolrds, Ohip
Schniteer Alloy Producin Co. . . Eligabeth, N.J,
Electronic Induatries Assoelation.

Sandard tube or srmi-conduclor deyice,

any manulariurer, t
LUrimax Bwiteh, Div Manon Electronies

Corp. ... v ouny .. . Wallingford, Conn,
United Transtormer Corp . . New York, N Y.
Oxiord Electric Corp.. . ... .., . Chicrgn, D).
Douensdne,. . ... 0., ., .. Riseraide, Cal.
Areo Dy, of Robertshaw Conirnla Co.
.+ . Columbua, Ohin

coee o Chieage, $

All Bar Preducts Ine. ., . .. .. Deflance, Ohin
Avery Label Co, ..., ., ..., Monrovia, Cal.
Hammarjund Co, , In¢, ..., ,  Mars Hill, N.C,
Revens, Arnold. Cu ,Ine, ..., Doston, Mans.
Pimeo Gray Co. G Dayton, Ohie
Internationak Inst, Ine . ., . |, Orange, Cona.
GraymlCo. .. ... .. .. latjrarge, 30
Triad Transformer Corp . ..., . Venlee, Cal
Winchester Elev. Div. Litlon Ind. , Ine,
s e e aaay s . Oakeille, Conn.
Military Bpeeifleation ., ., .., ., ..... .
International Rectilier Corp . EP Seyundo, Cb.
Airpan Elecironies, Ine, . Cambridee, Maryland
Barry Controts, Div. Darry Wrighe Corp.
sebre v e s Waterluwn, Mass,
Carler Precision Electele Co. ., ., Sar, .
Bperlt Faraday tar., Copper Hesitt

Electrie Div. .. ..., ..., . Jinboken, N.J,
Elretrie Regulatar Corp. . . ., Nurwalk, Conn
Juflrss Eleeivonics Divinion of

Rprer Carbun Co Du Doia, Pa.
Fairemid Camera & Inst. Corp ,

Mpace & Delense Syntems Div, Paramun, N.J.
Magurie Induniries, tne.. . . . Gresmsich, Conn
Sylvania Etecirie Prod., Ine. ' y

Elecironic Tube Divislon . . . _Emporium, Pa
Aatrnn Corp. ., . East Newark, Haepison, N, J.
Bajleheralt, Ine. . sio. . Chicago, M
Mrerals K Controls e, ,

Spenrer Producta, . .« Allleboro, Mass,
PRNps - Advance Control Co. . ., ., - doddet! B
Itesearch Products Corp. ... ., Madison, Wis,
Rolton MIg. Co. . Inc, .., .. Woudstuck, N, Y.
Yector Electron,y Coo, ., ..., Glepdate, Cal.
Carr Fastencr Co. ..., .., Cambridge, Maas,
New Hampshire al}

Bearing, Inc, .. ....,, Prlerburiugh N.H,
General Instrument Corp. ,

Capacstor Div., ,

]

oo, Parlington, 8 C.
ITT Wirr and Cable Div, . . . .Los Angrles, (al
Virtory Eng. Corp. ..., ... Npringheld, N.J
Bendix Corp., Red Dank Div, ., Red Bank, N3
Hubbell Corp. ... ..., . Mundelein, .
Rusan fne. . ..., . ... Newport Deach, Cal
Smith, Hermandl., e, . ...  Brooklyn, N. Y,
Trchhlate .., ., ., ... Palinades Park, N 1.
Contral Berew o, ... .. .., .., Chirigo, UL
Gavitt Wire and Cable Co. , D, of

Amerace Corp, ... ..., . Drookhiely, Mass,
Bueroughs Corg. , Elecironic

Tube Div. ...y o vy, Planhiely, N3,
Union Carblde Cory. . Consumer

Prod. Dav. ... ., .....,, New York, N ¥,
Model Eng and MI3., Ine. . .. Huntington, Ind.
Loyd Seruggs €L . ...\ ... . . Festus, Mo.
Aeromaulical Ina', & RadinCo. ., . Lody, N.J,
Arco Elertroap sne, .. .., . Great Neck, N Y.
A.J, Glesener Cu., Inv. ., Ban Francisco, Cal.

TRW Capacitor Dy, oo Oyallala, Reb.

o

From: Mandbook Supplements
Ha-} Dated Jamvary 1910 .




Na. uwrum:r Mdn.u
HAT0  Barlas Tlulm. e, ..0uss +Bloctmingion, Lsd,
13454 ton Molding Company ., ... "M,
M7 AB, BopdCo. . vvvvn,.Man Francisco, OM),
5414 R.M. Bracamoniz L Co. , . . Ban Francisto, Cal.
P5E80  Kolled Kords, In¢. . ... . .., . Hamden, Conn,
13H11  Besmlews Pubber Co. , .. .. ... .. CMeags, BL.
$411  Fafnir Bearing Co. ., .. . Los Angeles, CRlif.
1687 ClNon Precision Products Co. , Inc

arrser s nr sy GUMon Helghts, Pu,
$6870  Preclalon Rubber Products Corp,  Dajton, Ohlo
B8 Radlo Corp. of Amsrics, Kleetronis Comp,
& Devicen Divialon ,,,,.,.. Harrleon, N.J,
85028 Beastrom Mfg. Co. ., ..., Glendale, Cal,
§7034  MarcoIndustries ..., .. .. Arabdim, Cal,
7116 Phileo Cnrponllm (Lanadale Division)
arre srbesrsrs s bansdale, Pa
17413 Wedtern Fibrous Glass Froducts Co.
rrsrres ..........Ml‘rwmo, Cal.
BT6S4 Vs Walers & Rogera Inc, . . Ban Francieco, Cal,
87030  Towse MIg. Corp. , ..., .., Providents, R, L
148 Cutler-Hammer, Ine, ..., ,..., Liscoln, Nl
18210 Gould-Natlonal Battariss, inc, , . . Paul, Minn,
B8408  Genrral Mills, Inc, . .vuo.vyy Buifalo, N Y,
6331 Ceaybar Klectrie Co. oy o v o o, Oulland, Cal.
3847)  G.E. Dustriouting Corp. , . , . Bchenectady, N. ¥,
AUTE BeeurBY Coo ouvva v v vs v ooy Deirolt, Mich,
45 United Transtormer Co. 4 vy )+ v v Chicago, BE,
#0010 United Bhoe Machinary Corp, . . . Bevarly, Maaa,
1T U, 8. Rubber Co., Conumar ind. &
Flastics Prod. Div, .........Pullt. N.J
$0165  Belleville Bpeciality Tool MY,
) .......................n-umlu.m.
(0163 United Cure Fustener Crrp. ... . Chicago, |
KAT0  Denring Xnginesring Co. . . . Pan Framcisco, m.
#1148 ITT Cameoon Rlait, Inc., Salem Divr,
versanrrrrsrrariernss sy Slem, Mass,!
#1160 Connor Bpring Mig. Co. ... Ban l"nncluo, Gl
#1345 Moller Da) & Nameplate Cry. . .. K} Monte, Cal.
1418 Radio Malerials Co. ,....., ... Chicago, N,
01506  Augptine, ..y e Altleboro, Mass,
91827  Dulr Klectronics, Ing, ... .. Columbue, Mabr,
DAY XWoCorp. vssrnssnns e, Wilow Geove, Po.
MY Epiphone Lic, s uvesr s rsss Mew York, N Y.
NNT  Gremar Wy Co., Ine, ..., Wikeflald, Mass,
KT K FDevslopment Co, , ., ,, Redwood Cily, r:u.
#1088 MalcoMig., Ine. .y ouoriv s Chleago, B

#5023 George A, Philbeick Researchara, Ine,

1 .

CODE LIST OF MANUFACTURERS (Continved) '

Code ! 1 Cude
No Manulacturer Addreas Mo, ! Manufactucer Addrasa
9182 Honsywell Ine, , Micro Bwitch Divialon 16093 HI-Q Div. nf Asrovox Corp. .., . .Olman, B.¥,

90234 Thordarmon: Melsaner Ing. ., Mt Carmsl, bl
G294 ; Solar Mfg. Co. ..., ... ., Los Angelas, Cal,
¥ Micruawiteh, Biv, of

Minh, «Honeyselt ., ..., .... Freeport, ML

vrbresrnrrbareense e Freeport, AL
ML Nadm-Bros, Bring Co. , .. ... Ochisnd, Cal.
180 Tru-Connactor Corp, + . ., « o Pesbudy, Mass,
B124T Eigest Optlead Co., Ing, , .., Rochaster, N Y.

WitQT Tensolite Insulated Wire Co. , Inc. #6310 CarftonBcrew Co. ..v. sy CHengo, KL
wsnrbarrarrrersss TAPPYOwn, N Y, 86141 Microwive Assoclates, Inc, . Burlington, Mass.
7 IIIC Iht.allu Corp. .. .Wastbury, L.1., R.Y, 96500 Excel Transformer Co. ... ..., Oukland, Cal,
P984 Hudson Eamp €0, ., ... y. ... Kearney, N3, PEO00 Xcelile, Ine, o \o0uy .., Orcherd Park, K.Y,
#3032 Sylveals Bleciric Prod. bnc,, #6733 Ban Farnando Elec, M. Co.San Fernando, Cal,
Bumlcoadector Div, .. ..., . Woburn, Masa, Ul Thomsonlind, Inc, .. ...., Loag laland, N. Y,
93360 Robbina & Mysrs Iac. ., , Pullisaden Park, N.J. 31484 Indusirial Retalning Ring Co. .. lrvington, N.J.
93410 Ramco Controls, Div, of Xesex 27118 Astomatic & Preciaion Mg, . . Englewood, N, 1.
Wite Corp. v oo revnno, Mansiield, Obio  ITOTH Reoo Resiator Corp. , . . Yonkers, N. Y,
93632 Waters MIg. Co. ., 0. sy, Culver Ciy, Cal.  $TIM Lition Sysiem Ine,, Adler-Weatrex
INP'G.V, Cuntrals ... .., .., Livingston, N.J, Commun, Div. , ... ..., New Rochalle, K.Y,
137 Genersl Cuble L‘orp. varens Deyonne, N.J, ' 9BK4) ReTroales, Ine, oovyvuu. .., Jamaien, NV,
164 Ihmwn Co., Comp. Div, , OIS0 Rubber Tack, Ine, ., ..., .. iCardens, Cal.
Ind, Comp. Operations . .. ... Quincy, Mass, 98320 Rewlent-Puckird Co.,
Mg &mmn: Electroalies Medieat Elec. MY, . ..., ... Pasadena, Cal,
Producte, In. .. .0 .00 s . Loveland, Colo, 90218 Microdot, Ine, ... .. ... Bo. Pasadena, Col
H1H Wigner Elect. Corp., 9020} Beblectro Corp. ... ...., Mamaroneth, N. Y.
Tung-Bob iV, .., . b . v . us, Newask, N3, 90378 ZeroMIg. Co. .....,.....,. Burbank, Cal
llll'l Curtlaa-Wright Corp. , M0 Fie Inc. . ovuvnvansas s Cleveiand, Ohlo
Electronice Div, , ..., East Palivrson, N.J.  W8T3)0 General Mills ln:.. !lulmal:l Dir.
P42 Bouth Chesler Corp. .+ vy vy o Chastar, P, . vae e o Minneapolts, Minn. "
§4330 Wire Clnth Products, In¢, .., .. ,Bellwocd, 01, - 9074 Pucu D‘Irlllon nl .{nlelt-?ulmd Co,
I Aitomatic Mela) Producta Co. , Brookdyn, N. Y. sevisyen by Palo Alto, Cal
m Wercaster Pressed Alumimum Corp, #5021 Norih Hllll Etuirw:l Ine, . GlenCove, N. Y,
verannarduidesr s ess Worceater, Mays, 90378

Internalionk) Electronie Mearsrch Cargm. .
n|

me Magnecraft Blecirle €. v\ .\, o Chicage, I cver b b Bar
Columbia 'l’nehnlnl l:‘orp o New York, N Y,

chssararnrrsress, Bonton, Mass, $931) Varian Associates. .. ... Pllan.Cll
#5148 .\Im Ilnt Mig. €0, . s 0. Lawrence, Mase, 993718 AtleeCorp. ...,.u. .0 lmhnllr. Mass.
§5236 Allles Producta Corp. - ..., ., Dianla, Fla, 99515 Murshall Ind., Capacitor Div. , Monrovin, Cal.
§5138 Continental Connectos Corp. ,  Woodaida, B, ¥, #8707 Control Switeh Divislon, Controls Cu.
04363 Leecralt Mafg, Co,, Ing, .. . Long laland, N ¥, of AMerics . u vy b El Begundo, Cal.
§5285 Mational Coll €o.hu v s vy .oy Oarkdan, Wyo, 98800 Dulevsn Electronics Corp. . East Avrors, N. Y,
B2TS Vitramon, Lue, o 1uo v, . Bridgepert, Conn. MR Wileo Corporation . ., .. Indianapolis, Ind.
P50 Gordos Corp. 'vuvvvvnosn Ilcoum-!d LA N ] ] BrmanCorﬁ sorrrerees Whippany, N
§5334 Methode Mfg. Co. .. ... Rolllag llndo-n, 0L 99934 Rembrandt, nc. ... v .. hu ... Boton,
¥3384 Aruoid Knginearing Co.. ... ... . Marengo, [Il, $#HMI Hoilman Electronies Corp.,
#5711 Duge Btectric Co., Inc. ..., .. in, Ind, s Semiconduetor Divisioa ., ., , Xl Monte, 8
084 RMemon Mig. Co. vovv ... +ov s Wayne, L. 99857 Technology-Inatrument Cors,
BT Wechesmer Co, ..., ., .. Chiengo, L of Callformin ., .., . Mewbury Park, Cal.

HMT Microwsye Adsoc, Wemt, Inc. . Bouprale, Cal.

' i '

] .
' ' " 1

. +
‘The tollowing HP Yendars have no mumber asigned in the latrat nwlm-nl to the Frderal Bupply Code for Masufacturers Handbook, T ,

000Gy  Maleo Tocland Die ... ... Los Angeles, Calil,
0000Z | Willow Lesthar Products Corp. . . Newarl, N.J.
QUOAB EBTA \cvsrrrerberiirrirners s Knglind
000BB  Precision lastrumant Comp, Co, Vas Muys, Cal.

I

00C18-49 ,

Revised: May, 1970
o

000QQ Cooltren. .. .vi vy sress e Cukland, Cal

DOOWW California Exstern Lab . . ., . Burbington, Chl.
00OYY B.X. Emith Co. ', ... .. Los Angtlee, Cul.

000Cs anm-htwd Gy, Colerado

i Bprings Mv. ... Colorada Springs, Colorado
OOUMM  Rubber Eng. & Davelopmant . , .Hururd. Cal.
OCONN AYN"D Mg Cor\\yusvrs bandose, Cal.
I ' v

v : From: Handbook Bupplertnts
1 . . Hi-) Dated Jumary 1970




5 MANUAL BACKDATING CHANGES

| ELECTRONIC VOLTMETER *

Manual Serial Prefixed. 09824
-hp- Part No. 00410-90007

’, )
) C . ;
) ; : } ) ’
This manual  backdating: sheet makes this manval applicable to carlier instruments,
J Instrument-component values that differ from those in the manval, yet are not listed in
' i the backdating shiect, should be replaced using the part number given in the manual, )
1

Enstrument Serial Prefix l Mnke Manual Changes

Instrument Seulial Prefix Make Manual Changes

N T Y lthels 550- and below 9 thru 15
o 2thru 15 ' 807-und below 10 thru 15
, 339-'"“}“ o 3k 15 ' m&-hndpeluw“ 11 thru IS
Csaa T shans | 98212403 and below 12 thru 15
4l K 6 thnt 15 0922A14403 a;;d'hetow'- 13 thru 15
532- 7 thru 15 0982A15003 and betow 4,18
. 550-05300 and below 8 thru 15 0982A15455'ana belaw |° s \
| - . at
' )

|l
1

CHANGE | Add: A3R4; Resistor, fixed, 94 Q2 -hp- Part No.
: ' 07270470, ,' . ' ‘
Under Table of Replaceable Parts:’ Add: A3R6; Resistor, fixed 68 -hp- Part No,
" Delete: AN'L7; Resistor, fhixed, 15 kS2; +hp- Part No. , 410C-26C, o Coa
0687-1531. Figure 5-10, Amplifier Schematic: ,
Add: AIR7; Resistor, fixed, 22 k2; hp- Port No. Change: !
0758-0020. ! ~
Delete: A2R2; Resistor, fixed, 10.5 §2; -hp- Part No, PIN 7+
0727-0955. : e}
Add: A2R2; Resistor, fixed, 6 MS%; -hp- Part No, 3
07270460, | o lo
Delete: A2RI0; Resistor, fixed, 6 MS2; -hp- Part No, 1 A3
0730-0:76. i
Add: A2R(0; Resistor, fixed, 10.8 2; -hp- Part No. e e e
0728-000:.

Figure 5-13, RANGE and FUNCTION Switching (Fictor-

: ial): .
, Change AIR7 from 15 k2 to 22 k02, ;
Change A2R2 from'10.5 210 6 M%2,
' Change A2R10 from 6 MS2 to 10.8 2,

1

CHANGE 3

Under Table of Replaceable Parts; ‘
Delete: 53; Switch, pushbution wipilot light; -hp-

CHANGE 2 Part No. 3101-0100.
. | Delete: DSI; Light, indicator, ALC neon: -hp- Part
Under Table of Replaceable Parts: . .No. 1450-0106. i
Delete: A3R3; Resistor, fixed, 100 §; -hp- Part No, Delete: RS; Resistor, ‘fixed, 68 kS2; -hp- Part No.
- , 0687-6831. | o : o

' . 410C-26D. -

C1

1

¥ f ] 1

]




Add: 93' Switch, pushbulton. hp- Part  No.
3130-0054.

Add: DSI1; Light, ind:cntor. NE-ZH neon; Jhp- Part

. No. 1450-0048. ‘ !

Add: Bushing, panel; hp- Part No. 5020-0883.

Add; Actuator, AC switch; -hp- Part No. 5040-0918,

Add: Bracket; AC switch; -hp- Part No. 410C-12C.

Add: RS5; Resistor, ﬁxcd 3k -hp— Part No
0687-3331.

NOTE

Later Models 410C (Serial Prefix 344 and
above) use the -hp- Part No. 31010100,
pushbutton - switch wlpilnt light for in-
creased reliability, It is recommended that
this improved swilch-pilot light assembly be
, used for rcplacemenl in case of faflure of
the older type swilch Refer to -hp- Service
Nate P-3101.0100 for modnf‘cation 1ns!ruc-

. tions.
1

\ - CHANGE4

Under Table of Replaceable Parts: ' ' |
Delete: CR7; D:ode. Breakdown Junction, 9V 1.5 W;
. +hp-Part No. 1902-0327.
Add A7TCR7, Diode, Bréakdown Juncuon 9 V
Lo 04W -hp-Pa.'LNo [902—0037
anure 5-8, Power Supply Jchematic:
Change CR7 1o ATCR7?. This desigrates lhat thls
dlode is pan of the Power Supply Assembly, A7,.

I‘ i NOTE
. Later Models 4lfJC (Seml Prefix 433 and
above) use the 1.5 watt breakdown diode
(hp-'Part No, 1902.0327) for increased
relizbility, I is recommended that eorlier
,models' be modified accordingly, in casc of
"failure of the 0. 4 watt diode,

CHANGE 5

Under Tablc ot' Replaceable Parts: '
- Delete: Q1; Transistor, PNP Gcrmamum. —hp- l’art
No. 1850-0098,
. Add: QF; Trunsistor, PNP Germanium; - hp Part No.
18505094,

1

‘ NOfT‘ E
Later Models 410C (Serial Prefix 433 and
* above) use the -hp- Part' No, 1850-0098 for
increased reliability, It is recommended that
eatlier models be modified accordingly, in *
- case of faﬂure of the eadier type transistor.,,

Refer to “hp- Service Note 410C-3 for /

modific cauon instrucnons. '

Secuon VI, Table of Replaceable Parts;

CHANGE 6

Under Table of Replaceable Parts:
. Delete: A3R20; Resistor, fi xcd 1 k82 -hp- P.m No.
. 0687-1021.
Add: A3R20; Resistor, fixed, 10 k2 -hp- Part No.
06863035,

Figure 5-10, Amplifier Schematic;
Change A3R20 from ! k2 1o 10 ks2.

J

NOTE

Later Models 420C (Serial Prefix 433 and

above) use a | k2 resistor for A3R20 to.
increase the meter zero adjustment .
{A3R21), 1t is n:commendcd that earlier

moadels be modified accordingly, in case of

zero adjustment problem. Réler to:-hp- Ser-

vice MNote 410C-1 for mud:f‘ ication msmu.- ‘
tions. I }

CHANGE 7

Delete: C2;' Capacitor: fxd, 0.1uF hp I’arl No,
- 0170-6022,
-Add Cc2; Capnc:lor' fxd, OlpF -hp- Parl No.
- 0160-0001.
. Add: R6G; Resistor: fxd, '264 kﬂ -hp- Part No
0727-0231, 0
Add: - R7, Resistor. Ixd, lSkn hp- Part No
0727-0168. :
Add; RB; Resistor: v.mable IO kSt -hp- Part No.)
2100-1567
Add: RS; Resistor; fxd 255k9 -hp~ Part No
! 0727-0]80 :

 Figures 3-1, 32, 3.3, 34, 37, 3-6:

Delete:. .
ZERO ADS ' Wy ae
: .
'4 \ i I
Figures 4.3, 4.1, 4.5, 4-6;
, Delete:
Rg = g
23,5K ‘
RG —AMr— ~9V
284 > Foeom amal
——W33@QuzEro oy ,

RT. ;
‘-OK i5K
+6V-. 1




Flgure 511, AmplirerSchemntic'
Delete: |

Page Sol Paragraph 5-1 1a:
.Short Model 410C DCV probe to COM Iead;
pointer ishould read zero. If not, refer to
Parngraph 3-33 for adjustment pmccdurc \

Pagc 5-8, Paragraph 5-34¢: ‘
Adjust A3R2} for zero meter deflection,

" Page 58, Paragraph 5-34c:

- Switch 10 -DCV.'If any deflection is abserved,
‘adjust A3R21 to retum meter pointer halfway
back to zero. Check zero setting on all ranges for
/both +DCV and -DCV.: Zero offset shall not
'exceed 1% in any case.

NOTE ,

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

- CHANGE 8
Section VI, Tnblc ol' Raplaceable Parts:
‘1 Delete: A3CI1; Capacitor: fxd, IOO,uF 25 vdew hip-
Phrl No, 0180-002M,
Add: A3C11; Capacitor: fxd, IOO,uF 50 vdew hp-
lTarlNo 0180-1819.
- ;‘ "'NOTE -
J |. [
ter Models 420C (Serial No's. 550 05301 .
and above use a 50 vdew capacitor (hp- Part
No. 0180-1819) to ensure that the voltage
- rating of the capacitor is not exceeded, It is
recommended that earlier models be modi-
fied accordingly in case of railurc of the
25 vdew capacitor. ‘

CHANGE 9
Sectic VI, Table of Repiacesble Parts: .
. Delete; A3CI hp-Part No, 0160-2641. )
. A3C2 4ip-Part No. 0160-3116. P

L J

*Add: A3CI -hp- Part No. 0170-0030.
A3C2 -hp- Part No. 01700077,

CHANGE i0

I‘Jgure 5-9, Power Supply Schematic:

C

L¢3

Add ATR7, 11002 between anode of A7TCR7 and
" 'base of Q1.
Cradge value of ATR8 10120002

|
Section VI, Table of Replaceable Parts:
Add ATR7 R: fxd met im 110052 £ 5% |/2W -hp-
‘Part No. 0758-0069,
Change ATRS to 1200 2 -hp- Part No. 07580070,

. CHANGE |1
Section VI, Table of Replaceable Parts:
Change F1 to -hp- Part No. 21100018,
Change J3 to -hp- Part No. 125)-0!48,
Change S1 1o hp- Part No. 3103-0100.
Chnngc 52 1o -hp- Part No. 31010033,
Change Wl to -hp- Part No, 8120-0078,
|
The fol!nwmg -p- Part No's, cunccm color con-
| version.and apply to cartier “blue” colored
instruments. Part No's. for “brown™ instru-
ments are listed in Table 6-1,. '

Panel: Front  .410C-2A
. Panel: Rear 410C-2C
. Cover; Side ~ 5000-0703
. Cover: Bottom . 5060-0714
i Trim: Meter 5020-5388 -

CHANGF 12

Cn mﬂrumcn(s wnh Scnal No's, 982-1 2404 und greater,
rear panel markings were changed to conform to
lh.C standards (No. 66), except on 410C-H60
ins(rumcms

CHANGE 13 -
Scct;on VI, Table of Replaceable Parts:
ASQ! and Q2 were changed to silicon transistors -hp-
Part No. 18530020, These parts should be used'
for. all replacement. To modify earlier models, .
s:mply replace both Q1 and Q2 with the silicon k
patt.

CHANGE 14

~ Section VI, Table of chlaceab!c Paris: i

Series Regulator Tstr Q1 was changed to silicon -hp~ -
Part No. 1853-0063 This part should be used for :
nll replacemem. . ‘ ;

. CHANGEIS 1
Séction“'«(l, Table of Replaccnble ‘Pnrts:‘
- ATCRS js changed to -hp- Part-No. 50809050, This -
part no. is a hand selected compdnent and should |
be used for all replacemenl.

R \ '

e 3 v
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 CERTIFICATION L

Hew!err-Padmrd Company certiffes that this product mét its publm‘led spec(ﬁralmns at the time of sh ipment from the
factory. Huwleit-Packard further certifies that its culibration measurements are traceable to the United States Ne-
" tional Bursqu of Standards, to the extent allowed by the Bureau’s calibration facility, ang to the calibration fact!mes
of other infernationa! Standards Orgamzan‘an rqemberv. : _ j

- 1 I S

D ‘ P : WARRANT')’ C '

This chiett-Psckard product is wurranled against del‘ccts in niateriul and warkmanship for 2 pcriod ot‘ one year
from date of shipment f,except that in the case of certain componen!s listed in Sectior'I of this manual, the warranty
shall be for the specified period] . Daring the warranty penod, chleu Packard Company will at s 0plion. cither
repqir or p:placc p: oducls whtch pravc to be defeclive \

For warranty service or zepair, this' product must be mumed to a service fmluy designated by hp- Buyer shall
prepay shipplng chiarges to -he- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer

shnlt pay all shlpplns clmaes. dutes, 'and taxes for products relumcd to hp~ from another éounlry.

l-l'fwlcn-mckird wan'arls Ihut its soflware and firmware designated hy hp- I‘or use with an mstrumcnl will execute ils
prograniming instructions whan properly installed on that instrument. Hewleti- Packard does not warranl lhat the
opcmian of the instrument, or soflw-urc, or fi rmware will be ummcrruptcd ar error frec. !

CE TR LIMITATION OF WARRANTY . L e

N ' : | \ ' ¥
“The fcregoing wnrmmy phnll not apply to defccts resulting from’ impmpcr or lnadcquatc maintenance by Buyer,
'Buwr-supphcd software or interfacing, unatthorized modification or misuse, operation outside ol the environmenrtal

specir caunns for the product, or impropcr site preparation or maintenance. . !

NO OTHBR WARPANTY IS EXPRESSED OR IMPLIED. HEWLET‘I‘-PACKARD SPECIFICALLY
DISCLAIMS THE IMPL{ED WARRANTIES OF MERCHAN‘I ABILITY AND FITNESS FOR A PARTICULAR
PURPOSE 1 D i ‘ . » , K Co
P T I b
o o, EXCLUSIVE RBMEDIES b e )
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
v Pel . ASSISTANCE ‘ o

, ‘
. Proa'ucl maimenance agreernmts and other cusromer gssistance agreements are avauable ;
T forHewfzIf-Pnckard products. . ' o ‘ DERE
. 'For any assismnce, canlac. your nearest Hewlen Pacimrd Sa!es and Serwce Ofﬁce.
Addmnr.s are provided at the ba ck af this manual, : v
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SAFETY SUMMARY

The follawing general safaty precautions must hl observed during all phasis of operstion, service, and repalr of this
ingtrumgnt. Failure to comply with thuse pracautions or with epe\.ilic warnings slsewhara [n this menuel violstes
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Coinpany sssumas Ro
ilohl!rtv ter tile cuetemer'p flilum to cemplv with these requirements This is L Safaty cms 1 ipetrumlrt.
‘GROUND rnt tnsrnunm L g \"

To minimize shork hazard the instrument chassis end 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 pluggsed into an approved three-contact elactrical outlet or used with a

hree-contact to two-contact adapter with the grounding wire {grean) firmly connected to an

- slectrical ground {safety ground) 8t the power outlet, The power jack and mating plug of the
|\ower cable meet internattonel Electrotechnical Commission (IEC) safety stendards.

n\ NOT OPEIIATE IN AN EKPlUSl\iE ATMOSPHERE ' ’

Dr\ not operete the instrument in the presence oi fiemmable gases or fumes. Operation of eny
eloctrical Instrument in such en environment constltutes a definite safsty hazard '

1

I(EE\‘ AWAY. FHOM LIVE CIHCUITS

Ope ating personnel’ must not remove instrument covers, Component repiacement and internal
edjmtments must be made by qualifiad maintenance personnel. Do not replace compuonents
with power cable connected Under certain conditions, dangerous voltages may exist even wrth
-+ the pgwer cebie removed To avoid injuries always drsconnect power and drscharge circuits
befor touching them. i .

} ) ! i .

.00 uor. simncs OR ADJUST ALONE ° SR |

bo not. etternpt intarnal service or, adiustmont unress another person cepnble of rendenng first
" gid and resuscitation, is present - "4 oo

1 1 .‘. ; 3 v
:‘ll

L IOT S‘UBSNWTE PARTS CR MODIFY IHSTBUMEM’ : . I;i o K S

¥

,'_Becehee of the danger of’ intfoducing additional hazards, do not install substitute perts or per-.
form' any’ unauthorized modification 'to the instrument. Return the instrument to; s Hewiett-

" Pack£rd Sales and Servrce Office for service end tepair tc ensure that safety features are main~

tained, Lo ; , T R

: : . ; N 1 ' ‘ ] : . ' .‘E o "l | A -".

fnertezeous renctnuat wnamles r ’ " L '

iy
i Warnings. such as the exempie below precede potentiallv dengerous procedures throughout
K this menuei Instructions contained in the wernings must be followed. . .

:, i‘ , l:| i : i’ ' ' 1 : 3 '
T WARNING, ’ P
. Jl Ii!. " 3 : . ! ! | i “ . =._, e
' ; :
:

ﬂnaaeteue voltages, ceplhie uf caualng daath, era prmnt in this instrtrmat. Usv en- b
P! treme mttien when Itludliltu. ttnting, and a=i~oeting. :

1 : ' P .
! i |

' oy EE ; : / )
o ; § ot ! . oy ‘J._-i Vo ) : ‘ c
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SAFETY SYMBOLS

'Gonarel Definitions of Safety Symbals Used On Elqu‘ipmsnt or In Manuals. '

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).

. I s
Protective conductor terminal. For protection against electrical
shock in case of a fault, Used with field wiring terminals to in-

_ dicate the lerminal which must be connected to 3round before

operating equipment.

’ 'Low-nmsc or noiseless, clean ground (earth) terminal, Used for a

EcAuuoN*:-‘-

o Alternatmg or dlrcct currem (power Ime) .

. signal common, as wcll as providing protectjon 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 opcratmg the equipment.

* Frame or chass.s terminal, A connectiun to the frame (c¢hassis) of

the equipment which normally mcludcs all exposed'metal slruc-
tures, . . '
i t

' 1

Alterna_ling current {ppwcr line),

Direct current (power line).

v ) \

o
i f

" The \VARNING sign denotes a hazard. It calls attgntmn foa pro- |

cedure, practice, condition or the like, which, if not correctly per-
formcd or adhcre;i to, could result in injury or death to personnel
The CAUTION sngn denotes a hazard.. It t.alls attention, lO an
operating procedure, practice, condition'or the llke, which, lf not

omc:ly performed or adhered to, could result in damage to or

' .dcstruction of part or all of the product, -

k]

" NOTE:

The NOTE sngn denotes i important mformanon. lt calls attention
to pracedure, practice, condition or the like, which is essential to
hlghlxghl : Lo

1
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I I. DESC'{!PTIU#

1-2 Thc chlett-i’ackard Model 410C E!eclromc

rent, ge vultage, and resistance. Posisive and negative de
voltages from i5 mV to:1500 V full scaje and positive
ard negalive de currents from 1.5 pA to 150 mA full
scalc can ba mmsurqi Resistance from 10 1 ¢o 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 Elecironic
Voltmeter specifications are given in Table 1-1,
oy
1-3,: With the Modcl 110364 detachable AC Pmbe, the
oltreter can be used to measu. & gc voltage from 20 Hz
o 700 MHz, AC Voltages from 0.5 to 300 V can be
eesmed in the 20 Hz to 100 MHz range. Refer to
igure 3-5 for maximum voltage that can be applied to
e AC Probe for the 100 MHz to 700 MHz range. for
ddition®) information on the AC Probe. refer to:
Paragm;h 19, sy C

]

1-4. Ikﬂ?!ﬂ?ﬁiﬂ' AXD HAI'IAL IBEITIFIBATIEIH

1-5. Hewh t-Packard uses & lwo section serial number '
consisting of a digit prefix and a fi ve-digit, suffix. The
prefix and suffix are separated by a letter designating
the country ir: which the instrument was manufactured.
(A=USA;G= Germany. I = Japnn. Ue L'nited
Kmpdom ) :

1-6 . This menual gpplm to mstrumems with the serial
pref‘x indicated on the title | page. If changes have been
made in . the insitument since the printing of lhgs
manual, a “Manual /Changes” Supplement supplied

with !he manua! will define these changes. Be sure to

record these chanp:s in'your manual, Backdating infor-
mation located in Appendix C adapts the manual to in-
itruments manufactured prior to this printing. The
manual part number is indicated on the title page.

I7 ’ACGESSOHIES 7“![1!![5. A

1-8. Accusorie: are available‘ that exte'ud the gcand de

fﬁeasuring capabilities of the Voltmeter, A’ description

;: these mccessories and lhcl!‘ spcc:l' catinns is given
[ow ' . .

I8, Model uuaah Ac pmb-.

l- 10 'l‘his accessory, when used with the Modcl 4loc
pe!mits ac voltage mcasurcmems overa frequency range

et  GENERAL mrnnMAnon ‘J

Voltmeter can bs used to measure de voltage, dec cur- -

1, mmmnnsucnmﬂar.f R

of 20 Hz to 700 MHz, Refer to Figvre 3-5 for the

imum RMS voltages that can be apalied tothe A. -

" be in this frequency range. Reference calibration ac-

curacy at 400 Hz (sinusoldal) is + 3% of full scale. Fre-
quency response is = 10% from 20 Hz w0 700 MHz,
with indications obtainable to 3000 MHz., Frequency
response at (00 MHz is within +.2%. The Model
11036A responds to the positive-peak-above-average
value of the signal applied. The Model 410C s
cahbrated to ‘read in RMS volts,. for sine wave trputs

1-11. Model Itﬂdﬁk Capa:lw Divider !

l-12. This acc:ssory (formerly the Model 453A) extends
the ac voltage range of the Volumeter to 2000 V rms.
The divider s for use at frequencics above 10 kHz.
Voltage division fs 100:1 x 1%, and input capacity is
approximately 2 pF,

1-13. Modal 11042A Probs T Cunnoctor,

- 1-14, This'accessory (formerly the Model 455A) is used

for connecting tie Model 11036A Probe across a 50

_transmission line using type N connectors, The T joint is
'such that connection of the probe into a transmission

line will not cause a standing wave ratio greater than 1.1

. at 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 dumry load at the recelving end of
.this T joint power output of various devices can be
measured. In many applications power going Into a real

load, such as an antenna, can be conveniently measured -

‘up to 1000 MHz with good decuracy. ¢

F

1-15, Mods| 11043A Typs M Connector, .../

I-16. This accessory (formerly the Model 43
the AC Probe to b¢ connected to a 50 {2 coaxjal line. The
connector uses a male type N connectoranda rcceptacle
for receiving the probe. Tcminating miitor Is not, fn-
cluded S

1-18, This: ‘accessory extends the maxirnurn de voltagc
range of the Model 410C to'30 kV. Voltage division s

100:; l + 5%. and input rcsistance is 9900 M. When

8A) allows




Ceneral Information

L used with the Model 410C input resistance is 10, 000 M0,
' "This proLc offers maximum safety dnd convenience for

' - : o " Table 1-1. Spacifications.

Lo : Model 410C

!

mcnsuring high voltages such asin lclevision cquipment,
¢ete. The maximum current drain is 2.5 gA. .

nc VOLTMETER -’ : o

) Vollsne Renges; 15 mV.to = 1500 V1l scale In 0.5,
1.5, 5 saquence (11 ranges).

'Accurncy: % 2% of full scale nn any range,

) P Inpur’ Reslmncn’ 100 M = i°6 of 600 mV range and
' ) shove, 10 MR £.3% on 16 mV, 50 mV, and 160 mV
i © ranges. i ‘ ;

i | 'DC AMMETER v b
!
Current Ranges: £ 1.6pAto £ 160 mA lull acalu in 1.5,
B - lequancet'll rangas). I T !

Accurncy. £ 3% of full acale on any range.

Input Haslstance. Decruslng from 9 ki on 1.5 pA scnlo
1o spproximately 0.3 f2 on the 150 mA scale.

I

Special Current Ranges: 2 15. + 6 & 16 nnnonmps
may be messured on the 15, 50, and 150 millivolt
ranges using the volimeter probe, with + 5% accuracy
und 10 M0 input resistance, o

t o

[ E
Rulmnca Rnngu Rumance from 10 1 1o 10 MQ2 cépter
scele (7 ranges).

b . Accuracy. Zero to midscale; + 5% of reading ‘of ES 2?&
y # ' ot'midscals, whichever [s grester, i A\
S ' % 7% of.resding from midscale valus of 2, \

)

: %'8% of resding from scale value of 2163 . ' N
£ 9% of reading from scale vatue of 3 10 6. )
g- 'IO% of rudinn from scele value u[ 6to 10,

s |-\:’} 1 '
' ,1
- AMPIJF;EF} o _j_)i, Vi

Vo!laPe Galn: ‘IOOmnirme. j Yo | 1"'

v Ac Ra[ecnan 3 dB at' *} Hz. spiroximatsly 66 dB at
60 Hz and higher frequancies iot signals less than
B . 1600 V pesk or 39 times full' scale, whichever Is
v smaller, 3 hy ] . !
A .‘
i Isclation: . ImPednnco batween corfnmon and chasiis Is
" #'% 10 M in pareliel with 0.1 pF, Common maybe
lcated up to 400 V de ll\ova chassis for de and recls-
tance mu?urumentsﬂ \ \ ¥ :

e l Quiput; Pmertlonal to mamr\ndlcclion. 1. 5 V de st Iult
d . scale, maximum curent, 1 mA\. \ 1 '

T

OHMMETEH , - L '

i ! ',‘

nc Dritt: Less than'0.5% of fult scalelvuar 8t cansrant,
‘temperatute, Leas than .05% of full scale/*C,

Qverload Hccovaw. Recovar from 100:1 averload in < 3
sec,

AC VOerMETER

_Ranges: 0.6 V full scala to 300 Vin 0,5, 1.6, 6 sequence
17 ranges}. t

Accuucy‘ + 3% of full scale at 400 Kz for sinuscidal

voltages from 0.5 to 300 V rms. The AC Probe responds
. to the positive paak-abave-average vaiue of the applied
" clignal.

Frequency Respanse: + 2% from 100 Hr to 5O MHz
(400 Hzref.), + 4% from 50 MHz to 100 MHz + 10%
from 20 Hz to 100 Hz and & 1.6 dB from 100 MHz to
te 700 MHz. :

Frequency Range: 20 Hz to 700 MHz,

Input lmpedsncu: \Input capacity 1.5 pF, input resistance
> 10 M@ at low lrequencies. At high lrequencies impe-
) dance dfops ol'f due lo dietectric loas.

. Safety: The probn bnd; fs groundcd to chaasls in the AC
Functlon for safety. All sc measuremients are referenced
to chassis ground, ;

- Mater: Individually callbmu'! taut band meter. Respands
to positive pask- nbovc-nve.’nge. Cufibmud in ms vuolts
for sine wave input, 3 {

\ 1
GENERAL , J .

\

Maximum Input: (see Overload Hecoveryl
' DC: 100 V on 16, 60 and 160 vnV ranges; 500 V on
‘ 0.6 to 16 V ranges; 1600 V on' hijher ranges, |
. AC: 100 times full scale or 450 V, puk whichavnr is
Jess, '

' - Power; 1160r 230V ¢ 10%. 4B 10 440 Hz} 10 watts
- 117 watts with HO.'!BA AC Probal). - ‘\

Dlmenlinns Bh in. high {16. 5 om); 51 148 in. wide
'133.01 cmi; 11 in. deap 127,9'cm) behing panel. Fits
60680-0797 Rnf. ¢ Adspm und IOEO series cnmblnlng

. cans] ; g Y

) : .

Waeight: ! . o

Net: 7.5 Ibs. (3 4 ko! Y T

J- Shipping: epproximately 14,5 Ibs. {6.58 k) "\ :
1

v nl ! . | Accessories Furnlahed Deinchable powaf cord, NENA
f ] ‘ Output !mpedancr Lesk than 3 l)at de. ‘ plug; +Ap- Model 1038A AC Probe. .
. | A J X : ' '
| Nofse: Less than 0.5% of full &ca.| n any range (p - pl,i ’Option opz: shp- Nliodal 4100,=us AC Probe. L I
* t K i 1 : .
) ) \ ‘ | K i,
1 1 y , ! | : f
! } ! \\ 1 ! :‘ } f '
Pl Y 3y ' ) ' ! ! ! : ! )
v i b ' P i
' ) b ; i s T \ f ¢ )
P VL ! 1 !.'\3‘ ! Co A ,
LS 12 < ?_‘ " i Ay "j}]_}\ ' } ! 0 ) i ;: t ) £
‘ i




) SECTIONN
n ~ INSTALLATION o .

2:5. INSPECTION.
1 i i

2-2, This instrument was carefully inspected both
‘mechanically and electrically, before shipment. It
should be physically free cf mars or scratches and in
perfect electrical order upon recelpt, To contirm this,
the instrument should be inspected for physical damage
fn transit, Also, check for supplied accessories, and test
the electrical performance of the instrument using the
procedure outlined in Paragraph 5-5, Performance
Tests, If there js damage or deficiency, see the warranty
on the page following the title pngc of this manual,

23, INSTALLATION. '

24, The -hp- Model 410C s solid state and requires no
special cooling. However, tiie instrument si;ould not be
operated whcrc the ambient tzmperature exceeds 55°C

(40°P).
26, RACK MOUNTING.

2-6, The Model 4IOC is a submodular unit designed for
bench use. How:vcr. whrp usml ‘in combination with

shown [in Figure 2-1. Instructions for instnlling the

k i
o(hér submodular units, it can be bench and/or mck '
mounted. The -hp- Combining Cases: and Adapter.
Frame are designed specifically for this purpose, .

2.7, Madels 1051A and 1052A Camblning Cases.

2.8. The Combining Cases ace full-madule units which
accept farious combinations of submodular units, Be-
ing a fp)l width wnit, it can efther be bench or rack
mounted. An iHlustration of the Combining Case is

Model 410C are shown in Figure 2-2

: i
2.8, Rack Adaptar Frame [-hp- Part Numher 6060-8762).

2-10,- The adapter frame {s a rack mounting frame that
accepts varfous combinations of submodular units, It
can be rack mounted: only. An illustration ‘of the
adapter frame [s given in Figure 2.3, Instructions are
given below, |

- @ Place the adapter frame on edge of benchas
shown in step 1, Figure 2-4,

.‘:.;. i ‘ | '
B IR "} C :
) o
‘ \susmonm.s HETAINER '

204B-5-164 !

DIVIDER ASSEMBLY

[
Ll




1"y
Installation

1 .J"J ll

Model 410¢

', SLIDE BOTTOM PARY

1 N 1

Rt 3o}
1\ SLIDE TP PART' _J
| 10 LIMT ¢

‘ srﬂ@

ToumT L

ser @ 1
© PUSH N TC LIMT
- ‘

[
'

o |l
 SLIDE QVER TO LIMIT Sy pokts
. LA : T\
e
S .

1

. SET RETAINGR
IN1O PLACE

}

| sree ()

BAK

' srep (8)

PUSH P TD LOCK

- ' . Figurs 2:2. Staps to Place Instrument in Combining Case. G
R b I SRR
o b. Stack the submodular units in the frame as shown LI FILLER PANEL ‘
i in step 2, Figure 2-4. Place the spacer clamps between A -
) instruments as'shawn in step 3., Figure 24, R E = .
B . - . i ;;. ) : y B . ' :o [ H o
ﬁ { **'s» Place spacer clamps on the two end Instruments ;e ‘ ) :
&zl (s~+'step 4, Figure 2-4) and push the combination into. i ‘
} "| the frame, ' - o o
1 : : ¢ Py T , \ .
' y. d Inseri'screws on either side of frame, and tighten
"+ until submodular instruments are tight In the frame. o ! 9
.. .+ e.The complete assembly is reedy. for reck moun- N | ‘ '
i ! ’I “ﬂs. | -":.J'l , i.‘.) | , s. . : . o C b i‘ B R o .
C . . o i Y, . o | 1. ‘ \ ' ‘ )
' o+ 211 THREE-CONDUCTOR POWER CABLE. - . b —
| T | _},\,.,‘oj o il — o
L P by - N ! N ; "
3 . : i , ; : ‘ .'! i 1 , | ) O
i e ! WARNING - l T Tl , - - o]
1 To prorecrropb‘rafing personnel from Jecm’q . | [ g L v
. shock, the National Electrical Manufac- « . |3 @ s S
v turer's Association {NEMA) recommends ., ‘ - '
.M that the instrument panel and cabinet be Figure 2.3. Adapter Frcma lnstre ment Combination.
'y grounded. All Hewlett-Packard instruments ~ T v ‘
%5y are equipped with a three conductor power Lo ' !
- e cable which grounds the Instrument when 2:13. PRIMARY POWER REQUIHEMENTS.
; L plugged into an approp(inrre:nj’ceprade.‘ ) oy , o v :
| ERUER W3 114, The Model 410C can be operated from either 115

]

‘or 230 V, 48 to 440 Hz. The instrument can be easfly
- converted from [15 to 230 V operation. The SELEC-
TOR switch, S2 a two-position slide switch located at
the rear of the instrument, selects the mode of ac opera-
tion. TheJ line voltage from which the instrument is set

v, . . ] H oL

J 2-12, To preserve the protection feature when operating :
*- the instrument from a two-contact outlet,, use thiee-
"prong 10" two-prong - adapter and conriect the green
pigtail on the edapter to an adequate ground, '

ot
i
. \

. 1. o
! J‘_J‘ ! 0, 1 ; "“E‘. J \ ) ’
! 1 . 5 P :

\ R - ; . ! v B
; . . L L .



dodel4lOC St | | " Installation

Enopcratc appears on 1hc slider of the switch, A 0.25 2-18 if it s not. If you have any questions, contact your
pere,.slo-blo fuse is used for both M5 and 230 V local -hp- Sales and Service Oﬂ' ce (See App«ndix B for
:pcrmion. o : office Jocations.)

S ®: - | ~ NOTE
L N ADAPTER ' o o 5
Ao FRAME: If the instrument is (o be shipped to Hewlett-
T Packard for service or repair, attach a tag to
/@ Y the instrument identifying the owner and in- '
' dicaie the service or repair to be performed; '
| include the model number and full serial
{2%“ number of the instrument. In any cor-
INSTRUMENT | respondence, identify the instrument by
: ’ model number, serial number and serlal
number prefix.

[

SPACER
/ CLAMP 1 217, If the origina! container is to be uscd proceed as
S - follows: -

a. Place instrument in original contalner if-available.
If original container is not available, one car be pur-
cha.scd from your nearest -hp- Scles and Service Office.

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

N ' i
X /// %y
. w, '
.t b |
( smcen c:.nup -
*"U""'“G) SCREWS. .. ; i 2.18. If original commncr is not to be used, procecd as
et : ‘ follows: ‘ ,

Fluuru 24, 'I’wn Half Modules in lhclt Adapm. ,
\ i a. Wrap instrument in heavy paper or plastlc bcrorc
o Y Y ) placing in an inner container, )
© $CAUIIONY i o : ' ‘
: o CARARRAAARAN ) ! ; b, Place packing materinl around all sides of instru-
' Do not change the setting of ihe line voltuge f_ oment and protect panel face wilh cardboard strips.

’ swirch When the votmeter 5 operaring. ,
by Pk Placc instrumient and fnner containcr in & heavy

L "; quklng fot 3,,;;,"-, | R ' ;:)angn or wooden box ard seal with strong tape or metal
. o ' ands. ;

it I ' Y
~16. +he following paragrap'.s contain a general suidc | "
or repackaging of the instrument for shi>ment, Refer /' - d- Mark ShEPI_’fns co.uame.u;, with DELICATE IN-
) Parag.*aph 2—17 If the original containa is to be used; ST RUMENT FRAG“-E- elc,
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D LTS
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. ]

—
/-ﬁ?ma '

B

0C AMPLLLR OUTPUT

\b _

: ) : ' ' ; .
FUNCTION SELECTOR: This control is usad for select- o AC PROBE {300 V MAX): Rsceptacle for teinphone-
g typs of messurement to be macs, There are: 3 DC . * 1ypa plog of Model 11036A AC Probe. With probe con-
/- Moitege, * DC Cunent, AC Voltage, and resistance nuctad, the Veltmeter may be used to make a¢ voltege
mzasuremants, ’ ' . measuremonts. {1

. . it ! :
@ * ADJUST: This control Is used to set mater pointer
' to oo before resisisnce measursmants srs made. Only
pericdic adiustmant of this screwdriver adjustment Is

necessery. i :

AC ZERQ: This control provides adjustment for zaro-
. ssiting the mater before making ac voitage
measurerpums. . 3 :

‘ . }
MECHANICAL ZERO ADJUST: This adjustment ' . \ ’ L
7 machanically zoro-sets the matar prior to turning on LINE VOLTAGE: This two-position siids switch sets the

i ; = instrument to accept either 115 or 230 V ac primary

Voltmeter.
: ’ : _ Rower. : ‘ .
@ RANGE: This control selects the fuil scale meter range. @ FUSEHOLDER: The fussholder contains a 0,25 ampere
o . ‘ sow-blow fuse lor both 116 V ac ond 230 V o¢c modes
AC POWER SWITCH: This pushbutton-fomp combina- of operstion. -

; tion, when dapreesed, tums tha instrument power on or
. off. The pushbutton glaws when tha Voltmeter power is
o

AC POWER CONNECTOR: Accepts power Eaﬁla sup-
pl;ud with the instrument.

DCA-OHMS: This lead is used in conjunction with the @ DC AMP! IJFtFH OQUTPUT: Provides dc voltage output
COM Lasd 1o messure de currant or ohens. The FUNC- . proportional ‘to meter ndleation for driving extemal ‘
' TION' SELECTOR cetsrmines which messuremant s ' recorder. 1.5V dec output for full scele mater deflection. .

e .m.-.‘dq._ : ; ‘ , @ZE_HO ADJUST: This controd Is used 15 sst meter
. COM: This lead 1s used with the input Jeads for de cur- . pointar to zero when calibeating for dc and resistance
_ . pant, do voltage, end :esistence messuremants. The maosurements. \
- COM Lead is normaliy floating; however, o shortingbar . .+ HOTE

"can be connectad from tha floating ground terminal to

the chassls ground tarminat on the DC AMPLIFIER OUT- In some ofder 410C’s there is no “rero adjust

. PUT connecter. I a shorting ber is not used, the COM pot’. it is howaver pessible, to use pot ARG

Lead fs fioating excant when the FUNCTION SELECTOR [see Figures 5-4 and 5-5) to set the meter pointer

is sat to ACY. ) ¥ . | fo Iero. Pot AJRE is focated closs to the top

L . ‘ o " coverof the instrument end can be nccessed with

@ DCV: This Jead is used In corjunction with the COM 4 smail scrawdriver, This note is only applicable if

o Lead to measure + dc voitsge. J ‘ the new smplifier board 00410-66502 s
S v B retrofitted in an older 410C.

- Figure 3-1, Front and Reer Panst Controls.

A




SECTIDN ]

. - OPERATING INSTRUCTIONS

i i
E. o f

R ! ;!
3' 1 iumnnucﬂun

3 2, This section presents opcrating inslructions for
using the -hp- Model 410C Analog Voltmeter. Refer to -
Figure 3 1 l'on the foliowing discussion.

]

3-3. The 4lOC is capable of measur_mg dcvoltagesup to
1500 V dc, de currents to 150 mA, and resistances up to
10 M (center of scale). A'so. uc vollagcs of upto 300 V
ac can he measurcd by using the 11036A AC PROBE.

34: FRONT AND REAR PANEL DESCRIPTIUH,

3-5. Figure 3-1 contains a brief description and a loca-
tion layout of the front end rear panel controls and con- .
nectors, )

'
1

- 38, 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 lo be made,
plug the Model 11036A AC PROBE assembly into the

. AC PROBE receptacle (instrument front panel) and

allow a, mmimum of five minutes warmup time.

3-2, OC Voltage Measuremants.

i
'

3-9. Instructiuns for measurmg de voltages are given in
Figure 3-2,

“cl voLtweten
SEWLATT  Paresag 0
" FuAcTION

L
T ROV

N
' -1 . B
'!-‘ @ Deprau the AC power switch {lamp - switch cnmbins

)
Set FUNCTION SELECTOR to polarity desired {+ DCV or
~DCV).

| @Set RANGE to desired voltage potition.

!

@Connect COM Lead to the ground of clruit under test.
1

@Touch DCV proba 1o tast point.

@Read voltage on the appropriate VOLTS-AMFPS scale,

« ! ) '

0C AMPLIFIER OUTPUT IERQ ADJ

066 @
! -
o
W rEIov i 4F
] 26 VA WAX 1

3

Figure 3-2. 0C Voltegs Msasurements.

3-1




!

Operating Instructions

' tc.wnoni o
The COM lead of the Made! JIOC is normal-
Iy floating. A shorting bar can be connected
at the DC AMPLIFIER OUTPUT connec-
' tor, on the lastrument back ponel, to con-
nect the COM lead 1o earth ground. [f the
1w 410C is allowed to float, the COM lead must
' not be connected to voltages greater than 400
V de. ‘

3-10. bc Current Mossurements.

3-11. Genernl instrucnons for mcasurmg de currcnt are
given in Flgm'c 3-3. | VIR ' .
3-12. Measuring BC Nano-kmpm l:umnu. !

I
3.13. The three most sensitive dc vollage measurement

ranges may be used to measure dc nano-ampere cur-

"rents. Figure 34 describes this operation.
3-14. Resistance Msasurements.

3-15. Thc proccdurc for making resistance measurc-
ments is given in Figure 3-5. :
3-16. Before making in-circuit resistance mcasuren{cms
be certain that power has been removed from the circuit
under test. All capacitors should be’ dlschargcd to
chmmalc residual vol:ages,

!' Model 410C

317 AC Voltage Meummonrt's !l:'fgum 3-53; '

[

;ECAUTEON§

One side of almost all power distribution
systems Is grounded. Extreme coution must
be used U‘ direct measurement of power line :
. voltages is attempied, If the ground clip lead -
iy acc:‘denmlly connected to the ungrounded

. Side of the line, severe damnge 1o the 410C Is
possible because of the short circuit created.
Power line voltages can best be measured by
using the probe tip only., Contacting the
grounded power conductor will give a
reading of 0 V. while contacting the
ungrounded Iead will give full voliage.
readmg

3- lB Allhough the Model 410C indicates a full scale ac

range of 500 V, the optional Model 11036A AC Probe
should not be connectcd to ac voltages in excess of 300
V rms. AC voltage referenced to a de voltage may be
measured, but'the AC Probe clip (alligator typc) must
be connected to the ground (-'-) of the circuit under

test, l

1

i 'PCAUTION3
. l CA AR AA LA AAIA, .
When meal-sunng ac referenced to de, the
Ppeak ac voltage plus de voltage connected to
the probe must not exceed 420 V., I

L LIV ST {1

] S<t vatuons
N
BEWLEIY  PapsARg

FUKCTION

A e Iy Jud %A
-%- Ao
nhv "

.
us »

| ¥
3 BT PrCEN A

O Depfeu tha AC powar switch Ilamp-lwitch combina-

@Set FUNCTION SELECTOR to the polatity desirad
{+ DCA or - DCA).

ée@ @é

onmNsAD)

A
OC AMPLIFIER QUTPUT lERO DJ

L) Llhl '
' ’ ' 's"wv

(o] [#)
P AD

J

@Sel RANGE to desired cumut pcsltlon

Connect the COM lead and ‘the DCAJohms probe in
sarigs with lho cin.'uft under lest.

@Read tha curront on the VOLTS AMPS scale.

Figura 3-3. DC Current Measurements., Ty




Model 410C - ‘ R

! _ Operating Instructions

wCE WOLTRETER
HERLEFF FIERAND @

T |

DC AUPLIFIER CUTPYT ZEROADM

( } h n LINE
. ' @ .“’!lwy

e
L AE R UL L

Set the FUNCTION SELECTOR to +DCV or -
{depending on dlractlon of cutrent flovs).

Set RANGE to daslrad range {0, 015 V 0,06
.15V tanael ‘

i 1

NOTE

0.05 Vrange = 5,0 peno:amperas rangs
0.75 Vssnge = 15 nano-amperes range

0.015 Vrengo = 1.5 pano-smperss rango\ : i SR

"éé; g 34

"
! (2]
Lofe] n:nswné"ﬁ \
. 26 VA Wi
l

\Dcv @ Connect the DCV Isad to tha circult under tost.
[ @ Connect the COM legd to the circult under teat, .

v 1 . -
Read non- -amperes from the mater on the VOLTS-AMPS
scele {top two on meter) whfch corrasponds to the

range lalocud o

b

' . Figure 3.4, DC ¥a
3 I!! Pmaaﬂcns Wben Maasuring AC Volmna.

!-20 Special consideratlons must be kept in mind when
naking ec voltage measurements. These const derahons .

e dlscusscd in the followmg peragraphs.

no-Ampero Current Maasummsntz. b

3.22. Voltsge Mmuremen!s [ H Frequeucles Zelow 50

Hertz. Voltage measurcmcms at frequencies as low as

20 Hz may be made without loss of accuracy by remov-

ing the plastic probe liead 'of the Model 11036A &nd us-
"ing in its place a'0.25 pF blocking capacitor in series
» with the exposcd contact of the probe.

!-11. Genersl Consldenl{!cn of Complex Waveforms,
Waveforms ' containing . appreciable harmonics or
ipurious voltages will introduce error n the meter in-
lication since the meter has been calibrated to read rms

ralues of true sine waves while the Medel 11036A Probz |

s a peak-above-average responding device, The magni-

Yy ryry

ECAUTION

AR AAARL

i The g}a} Insulating material arourd the AC

nde of errcr that may be expected when harmonics are
aresent on the mea.mrcd wavcform is indicated in Table

ll

"Probe s polystyrene, a low-melting point

. material. It is possible to solder to the con-
tact which is exposed with the probe’ nose
-removed without destroying the polysryr'ene. :

lelo 31 Poui!z!a Em:r w!ml Mausurlnn \'oltagc
; oof Complax Wavaforms.

3-23. Voliage Measurement at High Frequencies. At

. frequcncics'abovc 100 MHz the distance between the
,point of voltage measurement and anode of the probe

Harcweic Trve MS Yekn Veltmater Indicator
-0 - 100 100

10% 2nd 100.6 90+~ 110
20% 2nd 102 80t 120 -
50% 2nd 112 7610 160
10% 3rd 100.6 9010 110
.20% 3rd 102 8710120
50% 3rd 112 108 to 160

diode’ must be 'made as short as possible. If feasible,
substitute a small disc type capacitor of epproximately
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
prebe contact (with tip removed) can then contact the

other rerminal of the capacitor for the measurement.
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Befors meking resistance messurements, remove power from cle-
cuit to be taated, Basura to dllcharue capachtors to eliminote any

. ruidual voltage. ; L

@ Depress AC power switch uamp-switch comtnnaﬂonl
@ 3at the FUNCTION SELECTOR to OHMS. :
@ Sat RANGE to desired poa!tlon.

Ll

"

Mg
\@ '
! CHNEEAN

OC AMPLIFIER CUTPUT

@@ Q) Sy
100 P

@Ad}un OHMS & ADJ, cortrol on rmer psanel to obtaln
8N @ :aadlng o the meter if necessory.

:

2ERD ADY

N or
3

- AB-4ACHp
hsrngn&x
2674 MAR

Ccmnect COM snd DCA OHMS laads scross the circult
compnnmt tobe uated .

@Rashmnco I3 datirmined by multiplying the reading on
the OHMS scaly by the RANGE factor. EXAMPLE: I
reading i3 1 € and factor Is 10K, then reslstance equais
I!Skn .

Figure 3 5 Has!utsnu Foasurements,

‘3-24 At fn:qucnclcs ahove 100 MH:. considcrabla

voltagc may be bullt up across ground leads and along

various parts of a grounding plane. Conscqu:ntly. to,:
avoid erroneous rcadmgs when nicasuring mediury nnd,
high frequency circuits, usz the ground clip lead on the' |
shell of the probe to connest the civcuit ground. In some |

cases at the higher frequencies it may be neccssar} !o :

shom:n the grounding lead on the probe,

3-25. For alt measurements at highcr frcquenmes, ncld
the molded nose of the probe as far from the external |
ground place or from object at ground potential as can
convzmcmly be done. Under typlcnl conditions, this
practice will keep the input capacitance sc\erdl !cnths of |
a pF lower than otherw:sc. G ‘.

3-26. For measurements obove approxlmately 250 MHz ;

it is almost mandatory that measurements be made on
voltages which are confined 1o coaxial transmission line

circuits. For applications of ‘this type, the Model

11036A Probe is partizularly suitable 'becanse 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 !mnsmlsslon line circmt'
with little difficulty.

3-27. To connect the probe into an enslmg coaxinl
34 ‘

‘transmission line, cut the Ime away so the center con-
"ductor of the line is exposed through & hole large
enough to claar the body of the probe. The nozé of the
probe should be removed for this ty,e of measurement.
Connect one termiral of 2 button-type capacitor of ap-
proximately 50 pF to the center conductor of the coaxial
line so thet the other terminel of the capacitor will con-
" tact the anede connection of the probe. A close-fitting
metal shield or bushing should be arranged to ground

rhe outer cylinder of the probe to the outer conductor of

the trainsmission line, Thistype of connection is iikely to

cause fome increase in the standing wave rztio of the:

line at higher frequancies. The Medel 11042A Probe T

Cosmector is designed to do this job with SWR of less

than 1.{ at 500 MHz (see Paragraph 1-13).

3-28. Effect of Pasasitics on Voitzge Readings, At fre-
quencies above 560 MHz leads or portions of sircuits
often resonate at frequencies two, three, or four times
the 'fundamental of the voltnge being measured. These
harmonics may cause. serious errors in ‘the meter
reading. Owing to the resonant rise in the probe cireult
at frequencies above 1000 MHz, the mster may be more

‘sansitive to the harmonics than to the fundamental, To !

raake dependable measureinents at these frequencios,
the circuits being measured must be free of all
parasitics.
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3-29 ‘Effect of DC Pl\

Fsent with’ AC Sigoal. / When
measuring an ac signal at'a point where there is a high de

potential, such as at the plate of 2 vacuum 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 tgnal under measurément is
small, the error introductd into ‘the reading can be
sisnif‘canh. To avoid leaka\sc. an additional capacitor
with & dielectric such as my\ar or polystyrene which has

Operating lnslructio_ns
high ‘rclsistancc to Iea‘kage is required. (Use 5 pF or
higher, and insert the capacitor between the point of
measurcment and the probe tip).

\

+ 330, Pulss Messursments.

3-31. Pasitive Pulses, The Mode! 11036A AC Probe is
peak-above-average responding and clamps the positive
peak value of the applied vo!tqae. This permils the

\
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wennder g

MO0 VOLTRETER
ckmfF PRl AP 0

mncmu
L3 L0
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i

Connect the -hp- Modll 11038A AC Probe to the Model
’ 410C at the AC PROBE recaptacho. i
Set FUNCTION SELECTOR to ACV. NOTE: .COM and
chassis are intamally connacted whm the FUNc‘nON
SELECTOR iz set to ACV.

. s-:mee:oosv*

1

'Dcpuu the AC pownr bunon tlamp-lwltch comb!na
tion} and sllow 6 minute warmup.
t

Shon AC Probe Tip with Ground Clip, o

!
@Ad[ust AC ZERO for 8 zero lnd!catlon on the mater,

@ Set RANGE 1o the dasirad volugo unuo. L J

-caunon}

'Connoct AC ground r:hp and COM Lud to easth
, @round only when i in AC FUNCTION, '

T

on%uu v

OC AMFLIFIER DUTPUT

1

Caonrect AC Probe clip {alllgatod to grourd of circult to
ke 14sted, and touch proba tp to test point. At lower
frequancieas COM Lud can be substituted for the AC -

Proba clip. )

Before measuring volteges at frequencies ebove
100 MHz, refer to Figure 3-7 to datermine the
"‘maxitnum amount of voltage :har can be appliad
at that fraquency. ‘
) 1

Read =c voltage on the OLTS-AMPS scale. NOTE:
When RANGE is onthe 0.5 Vand 1.6V po:idcns. uze -
red meter scale. , .

i

; !
"

ﬂzun 30 Ac Volisge Musummau.
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Operating Instructions

i
3

' probe 10 be used to measure, the positive voltage
amplitude of a pulse, provided the reading is multiplied
by a factor determined from the followinj expression:

e i+ 14 BN
2 PRF /)
iy is the duration of the positive portion of the
voltage in microseconds. ’

i

i
'

;12 |s the duration of the negative portion of the
voltage in microseconds, L

K is a factor determined from the expression
i Ro/t] and the graph shown ‘n Figure 3-8,
where Rg is the source impedance of the pulse
' generator in kilohms, and t} {s the duration of
~ the positive portion of the pulse in
.7 microseconds,
yoo _ ‘
PRF is the pulse repetition frequency in pulses per sec-
ond (pps). L
Suppdse for example: .

t} = 1.0 microseconds

Model 410C

‘To find K, nsﬁﬁnirié Rop =2kfland t] = 10 r!nicro-

seconds: Rg/t) = 2/10 = 0.2, Locate 0.2 on the X axis
of tire graph shown as Figure 3-8, and read K where X
and Y axes intersect the unmarked curve, If the ratio of
Ro/ty were greater than 1, you would multiply the X
and Y axes by 10, and use the curve marked *'Rg/t] and

K each X10.” .

Sqlving the expression for the multiplying factor.

1.4(|+E+9_'f "‘ '
9% 1000/ .

1

L4 (1 + 0,01 + 0,00045) =
L4 (LO'045) = 241463 o

3.32, Hegativa Pulses.

3-33. In the case of a 10 microsecond negative pulse (12)
and a pulse repetition frequency (PRF) of 1000 pps, 1)
would be 550 microszconds, Thus Ro/t] would be ap-
proximately 0, and from the graph It is seen that K is ap-
proximately 0. The expression would then reduce to

t2 990 microseconds . 9%
K = 045 '-'4“"1'0‘.)
PRF = !00O pps :
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i

’3-34 It can be séen that ln the case of ncgativr puises of
short duration much rmaller readings will bc obtained

E

b
, '

t

Opcrgting Instructions‘

multiplylng factors must be used and unless the pulse
vollage §5 large. these mcasuremcnts may be imprac-

for an eqmvalent positive pulse, As ] xcsull. large tical.
i
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41, GENERA!. DESGRIPTIGH lFIGUﬂE 4.1),

42, The - +hp- Model 4IOC Annlon Vo{tmeler 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.

Flgure 4-1 |s a basic hlock diagram of the Model 410C.

4
1 I

4-3. The sign'al 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 ase de.
The input network attenuates the de signal to 3 level

determined by the RANGE and FUNCTION SELEC-

TOR settings. The attenuated dc voltage is amplified to
provice drive for the meter circuit, The outbul of the
amplifier is a de voltage proportionol to the amplitude
of ,the signal ‘being mieasured. . This output is also
fvailable on 'the lnstrument s back panel DC
AMPLIFIER QUTPUT: connector. A' portion of the
meter circuit vcitage is returned to the amplifier as feed-

backi The galn of the amplifier is thereforc determined .’

by the feedback circuil.

N secTioNw
" . THEORY OF OPERATION .

4-4 CIBCUIT GESCRI"TIUH. |

- A5, Input Switching and Attenustar, =

4.5, The input network accumtcly attenuates the Input
yoltage to & maximum of 15 mV et the amplifier Inpm.
This input network {resistors A3R30, A2R4, and A2R 10"

through A2R26) in conjunction with R1 (Iocatcd inthe

DCV probe) - presents . an input, impedance’ of 10
megolims on the three most sensitive ranges (DCVY) and
100 megohms on the eight less sensitive ranges, (DCV
and ACV),

47, Ampll‘ier IFigura 56). - :

4 B. The ampliﬁer in the Modcl 410C consists of e FET
differential pair (Q1) and a low drift op amp (U1). The
FET input circuit ensures that the input impedance of
the amplifier i3 approximately 1012 ohras, The amplifier’
operates in the non-inverting mode with the feedback |

- network (connected to inverting input) setting the gaju .
of the amplifier (see Figure 4-I). The owiput of the

-amplifier drives meter M1 and is also applied to the DC

_ AMPLIFIER OUTPUY' connector (J2) located on the °
instrument s back panel, ET

.i
1 v h

I
.

. waog
. w0

&

2 anio

250 40C-0-9
1

v

Figurs 4-1. Block Disgram, Mode) 410C. v i +
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3 Th‘eomofOperatEop: A o ' ' A ", Model 410C

i ' , H - J ‘ I i . ! ' . Lo . . j‘.
L T4 9. The input circuft protcctﬁon ¢iodcs. CRI nnd CR2 - 4-18. A de current of apprdximately 60 mA {s supplied
’ - lwill conduct if tog high n'veltage is applied to the ter- at the {unction of A2R22 and A2R23 through ATRI0,
‘ minals for the selected rnnse}. Variable resistor AIRG {s R3, A2R2 and A2R|I to the Input network, The OHMS
the smplifier’s DC Zero adjustment pot (see Paragraph ‘o ADJ,, R3, sets the meter for full scale { o).

! 5-32), Variable resistor A3R121s ysed during calibration - Resistor A2R! Is shorted out in the XIM position of the
Tt to adjust the cirrent to the mpl.t FET stage (see ©  RANGE switch; resistors A2RI and A2R2 are shorted
o Pwaamph 5-30) L out fn the XI10M range, The resistors A2R2 and/or
: A2R]1 are electrically removed from the circult to' -
C 4, The power supply voltagcs nppcnrins at pins 8, crease the volta3¢ at the junction of A2R22 and A2R23. |
s 10,12, and 15 are not used with the FET/op amp A.il This s done to compensate for the loading of the at-

b mplificr assembly (004[0»66502) These vol'ages are ' tenuator (AZPA A3R30, and AIR2) on lhcse rnnges
'rcquired if ke  older | Modulator/Demodulaior Al |
© assembly is used (4!0C—A%SA) Resistor R18 is.a dummy, .. 4-19, AC Yoltage Measurcments (Figure 5-16). AC
T load for the + 6 volts that was used for the vacuum tube voltages are rectified in the AC Probe and applied to the
0 ﬁlamcm on the 410(:-65A board Ty input network, The Input signal is attenuated to produce
S .+ amnximum of about 15’ mV at the rmpliffer input. AC
Lo 4-11. DC .Current Meusummpnls (Flgm 5-13). 7he  zefo Adjustment of meter pointer is made with the AC
pYirpose 'of the {nput aetwork is (o provide proper at- ~ ZERG control,
4 :lesrauxn lpil'?ﬁé';ltms nppllc:;li cé.‘ur:eqls l‘romil ;:IA o' :
sA full scale are app Wiy input im ance
' " decreasing from 9 kit on the 1.5 #A range to .approx 4'2“ TM I-aedbuck "'Mﬂm :
! hnntdy 0:3%0n Jhe 150 mA yonge, 3 . 421, The feedback network drives the meter and detér
4 12. The chnngc in lnput impcdnncc is varied b)ﬁ using vmaig;:l ':: ‘Encdl%&nu: fuﬂ:e :;?"I’gfc‘;} &%%ﬁgﬁ%;:
~de. current 'shunts in conjunction with RANGE. switch and R ANP&E glm 'Il"h different feedback con-
'l MSI. The de voltage developed across’ these shunt rn ati a s;i uc:rs& i °a ! rclr; 4;2 and 4 23
s resistors s amplified and apphed 1o the meter, 10 pro- 1gur ons fe discutsea n p rasrnp 5 nd -

‘vide a deflection on the meter proportional to the 'de

. 42, Feedbacl:.‘ Net'rork for' ¢DCA, Ohms, nnd
curent being measused. " %DCY, Figures 5-13, 5-14 and 518 show the feedback
4-13..DC VO!UIG Mensurements (Figure 5-14). The . . configuration for all ‘positions of ‘the FUNCTIOM
. purpose Of the input network FS o accuratcly Altenbate SELEC’[’OR except ACV. The meter |s electrically’in.
theinputsignalton maximum of 15 mY.atthe amplil‘ier .. verted for = DCV and  DCA modes of operation. The
- input. The network presents an'input Impedance of 10+ .DC OUTPUT ADJ.; A6R20 sets the output voltage.
© MBonthe three most 53115"5‘"-‘ rangesand 100MQonall " The de pot, A6R18 determings the amount of feedback
other ranses- : Lo . to the' amplifier, The resistor AZR30 is in the cireuit in
; " the £ .015DCV and £ 1.5 pA modes of operation to
o 1814, Reslstor Ri (Iocated in !he DCV probc) in ¢on - decrease feedback. This increases the umplifier’s gain to
l.n. junclion with resistors A2R10 through A2R26, provides cempensate for the declease in input signal to the
L the 13 M1l fnpat impedance required for the'three mast ampuf‘er on these ranges. o - TR

‘;".‘I_-  sensitive DCV ranges. Resistors’ A2R4 and AIR30 are SR
R *"shiinted out of the circuit by the RANGE switch on lhc 4.23. r«dbuk Circult for AC Vounge Measmmenu.'
P thrce most sensitive DCV Fanges. Figure 5-16 shows the feedback configuration: for the
. ‘ACV position of the FUNCTION SELECTOR switch,
4-15» When using the cight less sensitive rangcs. AZR4 ' AISL The resistors that are placed it the circuit by the.
- and A3JR30 are placed in series with Rl and A2R10 RANGE switch, program the amplifier na!n ta compgn-_
- through A2R26 to preser . more than 100 Mﬂ im- sate for the non-linear response of the AC Probe
pedancc to the input, , Afﬂ},w méd AGCRI compensate the non-linear response

the T

416, AIRIOIs used to calibrate full caleon e 1500V cueses ;;.;,E:,: be lo '\';’,;1,,";:’ calibration of the upper
: i» L range {see Paragraph 5-33)

1

o a———

1 L H N

pose of the input network is to placs an approxiniately Voo :
: 0,6V dc source in series with a known (reference) 4-2%, Primnrv Pawer (Flgue 5-?) Elther 115 or 230 V\
resistance, The resistance to be measured is-placed in; ‘ac power is connected through fuse Ff (0.25 amp slow-
paraliel with the known resistance, which changes th: - blow) and switch- §1 to the primary ~of “Lower. &
voltage proportionally, The maximum changes in *  transformer TL. Switch S2 connects T1 primaries in P
voltage applied to the modulator is 15 mV because of at- ‘parailel for 115V opcrai!on or in series for 230 V opcra-

tenuation provided by A2R4, A3R30, and AIR2, tion, -, -
b f - ) i :‘ . . : . ‘ . .
4 472,1" ; N | : ’ _ | ‘ L o

E 417, RuhunceMmuumenu(Figums-IS) Thepur. 1 4n, Pomf Supplv & o “f.‘r
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4.26, Unfcgulultd and Zener Regulated Yower Supply -

with 410-65A A3 Assembly, The full-wave rectifier cir-

cuit consisting of CR] and CR2 produces unreguluted:

+270 V which is used to drive the photochopper neods,

Unregulated +175 V and +}40 V are tapped off and’

used to provide B+ for the plates of A3VIB and
A3V1A, respectively, Zener regulators A7CR6 and CR7
provide regulated +38 V and ~9 V to bids A3QI and
‘A3Q2, Filtering of the outputs is provided by the RC

network consisting of A7R1'through A7R3 and CSA

through C5D. - ‘

4.27, Umlcgulatcd und Zer_ller Regulated Power Supply
with 00410-66502 A3 Assembly, Plus 38 V and -9 V
are the only voltages used by the FET/op amp Al
Amplifier Assembly. A20V zener and 0 4,75 V zener on
the A3 board are uspd to provide regulated voltages for
Q! and Ul ' _ : !

g .

i

d j .
1
! o

Theory of Operation

t

. ; ] i
428, Series Regulated Power Supply. The output of
the full wave restifier CR3 and CR4Ts regulated by iran-
tistor Q1, which s connected in serfes with the output.
Zener dlode A7CRB provides reference volinge to the

. base of QL. Regulated + 6 V is supplied to the filaments

of AJVIA/B and the AC Probe diode A8V1, Plusv.6 V
Is provided through A7R10 10'R3, the OMMS @ ADJ.
cosn};rol. Filtering of the outputs s provided by C6A and
C » : . }

4-29, Standby Filament Supply, The flament tap (T1,

pins 1 and 2) provides 6,0 V a¢ to the filament of the AC,

+ Probe diode, A8V1, so that the filament remairs warm,

when the Model 410C is being used in modes of opera-
tion other than ACV., When FUNCTION selector A151:
is switched to ACV, 6,0 V ac'ls removed from the fila-
ment and § V dc Is applied, Therefore, the ACY mode s

- ready for Immediate use, without waiting for the fila-

mem o warm up, . ! ;
. ! : ) . |
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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 service-trained
personnel who are aware of the hazards in-

voived {for example, fire and electrical shock).

Where maintenance can be performed without

_ power applied, the power should be removed.




6.1, 14TAODUCTION.

52, Thi.sjscction contains performance test procedures,
_adjustraent and calibration procedures, troubleshooting
procr,durcs. circuit schcmnlic.s and simplified schematics

seach ueasurement function to mid in the
lroubleshoolim, process of the Model 416C Electronic

Yoltmeter.

SECTION V

1 H

A

;'5-3. TEST EBﬂIPMEHT HEI]I.IIHED

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

; ftems listed.

‘

MAINTERANCE

§-5. PERFORMANCE TESTS, '

\

5-6. The performance tests presented in this section are
front panel operations designed to compare the Model
410C with its published specifi catiois, These operations
may be incorporalcd in periodic.’ maintenance, post

repair and incoming quality contfol checks., These
operations should be conducted before any attempt is
made at instrument calibration or aidjustment. During
v performance l:sts. periadically vary ‘he line voltage to

; ‘Tébla 5.1, Rscoiimended Test Equipment.

the Model 410C, + 10% on either!1i5 V or 230 V
operation. A 1/2 hour warm-up period should be allow-
ed before these tests are conducted.

1

.
1
i

i

Adjustments

;’;,’ Instrunent Typo o, Reguired Characteristics , V1o ﬂe:ummmisd Mo@u!
o Voltags Standerd | Range: 0.016 t0 300 V DC Accuracy S#sftonl- Donner Mcde! M107
:| Accurscy: + 0.2% de ' Checks ond Calibration s . '1|

AC Calibrotor with
High Veltage Amplifier

Frequency: 20 Hz to 100 kH.:
Qutput: BV 300V

AC Voltmeter Accuracy Test -

-hp- Model 745 and 7‘46 AC Calibrator
and High Valtage Am.:liher

Qxcillotor 3

3

Frequency: 20 Hz to 10 MH:z
Quipor: 2.0V

Frequency Response Test

shp- Model 652A Teml[Osc-!Iator

DC Power Supply

Fange: O to 10 V Continuous’

LC Ammeter Accuracy Tests

-hp- Mocel 8214A DC‘{Power Supply

Digital Multimater

Range: 20mV-200V,DC; 10V RMS, AC
Accuracy: & 0.2%

Accuracy Tests: Power Supply

Measuraments: Troubleshooting

-hp- Model 3466A Dinéllali\loltmeter

VHF Signel Generator

Fraquency: 10 MHz 10 400 MHz
Qutput: 1.0V

Frequency Responsa Test

-hpl-‘Modal 60BE VHF Signal Generator

UHF Signel Generator

Frequopcv: 480 MMz to 700 MHz

Frequency Response Test.)

-hp- Model 612A UHF Signal Generator

Micro-Potentiometur ),

H
Y-

Frequency Range: 0 MHz 700 MHz
Quiput Voltage: 0.44 V rms .
Accutscy: NBS Calibrated

Frequency Response Test
Micro-Potentiometer

_Ballantine Model 440
|

Probe-T-Cannector Fer use with 6O chm trnnsmn..slon Frequency Response Test «hp- Model 11042A Frobe-T-
: ’ line pt o Connector ° ;
Connector Adapter, | Type N Male to BNC Female i Frequancy flesponse Tast -hp- Part Number 1250-0087
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Maintenance

57, Mnhaqlﬁl Mster Zero.

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

b. ‘Rojate mechanicnl zero-adjustment screw on front
panel clockwise until pointer reaches zero, moving up
scale,.

) . . : )
* ¢ If for'some reason the pointer should overshoot
zcro. repeat step b until desired results are obtained. :
1

d. When pomter has bccn positioned at zero, rotate
z¢tro-adjust screw slightly counterclockwise to free it If
meter poinu:r moves to the left during this aclion. repeat
sleps bandd. . :

Hazardous - voltages used in some of the
fa!lowing tests., .

5-8 oe Vultmcter Upmtinn.
5-9 Accumcy Test (DCV) v

a. Shon Model 410"‘ DCV probe to COM lcad set
poir}tcr to zero using rear panel adjustmcnt (ZERO
ADJ) !

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

c. Adjuu DC Stendard and Model 410C 10 sclungs
listed i m Table 5-2. -

Model 41GC

Talle 5-2. DGY Accuracy Test.

BC Standerd
Modal 410¢ Sattings Madal 4106
Range Sattingy Veltage Mater Readinge
016 V + 016 0147 10.0163 V
A5V z .06 049 to .OB1 V
AB Y + .16 47 to 163 V
By B 3N - Slto BTV
1.5V + 1.6 1.47tw .53V
BY 2 b 49toB.tV
1Ry * 16 14,710 163V
50V + B0 49t bl VvV
j50V + 150 147 10163 V
600V + 300 290w 310V
1500V + 300 27010330V

d. Model 410C should indicate readings within limits
specified. If not, refer 1c Paragraph 5-26 for adjustment
procedure,

5-10, faput Resistance Test (DCV).

a. Chnnect a digital voltmeter Thp— 3466A) to the DC
Amplificr Output. Set digital voltmeter range to 10 V.

b. Set 410C RANGE tc 015 V, FUNCTION 1o
+ DCV.

¢. Connect the DC Standard in series with a 10 MO
* 1% resistor (-hp- Part Number 0730-0168). Set thr;
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 zeadings should be within
the limits specified for cach setting. If readings are not
within limits, refer 1o Paragraph 5-35, Amplifier Output
Calibration; recalibrate amplifier and repeat test.

| ‘

: hp 4i0C -
. oy _ ELECTRONIC - c
b . VOLTMETER ' }
POWER SUPPLY o ‘ R mhtmersn
. Ap 82144 : S _ I | ! ~hp~31664
; . ‘ . //R-\ B
' o R B -l I
. ' s_Mgge . : @ :
S B | 7 loopgol - | oo momom <) '
J
mno - n " . . )

: e ] -
' . ; . i . '
x . i /
N R R .

Figure B-1, B Ammoter Operaticn.

52



Model 410C

Maintenance

w Toble 53, DCV loput Resistsnco Teat.

Medal 410C DC Standard Madel 3486A Kedst 4108
Aarge Sattings Voltage Yeitage Readiogs Ria

o165V .016 0.7202 to 0.7801 1OM2 = 3%
05V 05~ 0.7202 10 0,7801 1OM2 + 3%
BV .15 0.7202 to 0.7801 10M0 = 3%
S0V .50 1.333 10 1.394 100 M2 = 1%
1.5V 1.6 1.333 t0 1,394 1O MO = 1%
| BV 6 1,333 10 1,394 100M02 = 1%
16V 16 1.333 to0 1.394 100 MI? = 1%
50V 14 ] 1,333 10 1,394 100M2 = 1%
150V 1E0 1,333 to0 1,394 100 M0 = 1%
600V 300 0.800 t0 0,862 100 M2 + 1%
- 1EQ0V 300 0.265 10 0,280 100 M2 = 1%

B-i1. OC Ammaur Opsration.
5-12.' Accurscy Test (DCA).

n. Figure 5.1 describes the test arrangemem requircd
for this operation.

b Connect the Model 410C as shown in Figurc 3-1;
FUNCTION SELECTOR to + DCA; RANGE to 150
mA !

c. Use 56 02 resistor for R} and 10 02 resistor for R2

d Adjusl de powcr supply to cbrain reading on dc
voltmeter specified in Table 5-4 change Rj and R3 ac-
cordmg to Table 54,

¢."Modet 416C should read within lmits spccif‘cd in
Table 54. If not, refer to Paragraph 5-26 for adjust-
ment procedure, _
6-13. Chmnetor Oponation.

514, Chnmeter Accuracy Test.

“,a. A°10 @' = 1% resistor (-hp- Part Number

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

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

¢. Set poinfcr 10 @ using rear panel adju.smicm
(OHMS ADJ) if required. ‘

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

¢. Meter should read 10 1 (£ 5%).

 f. Set Model 410C RANGE to RX10M. Replace 10
resistor with 10 M1 resistor. :

g Meter should réad 10 MR2 (& 5%).

h. If both of these ranges function properly, it can be

7 assurned that the remainder will also. If meter does not

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

5-16. Amglifisr Operation.

5.16. Amplifier Gain Test.

a. Conncct the DC standard output to Model 410C
DCY and COM cables.

Table 5-8. DCA Accuracy Test.

" Modet 410C DG Voltmater Model 410C LRy R
Raage Settings - Reediags Meter Readings 1] tf
7 : 150 MA 14V 136.6 10 144.6MA | 88 | 10
' 50 MA AV 38.5w41.5MA | 56 | 10
IBMA A4V 136510 14.66 MA'] 568 | 10
o | 5 MA .08V 3.85104.15MA | 66 | 10
- . 1.5 MA 014V 1.36101.45MA | 56 | 10
5'MA 004v' | 03865100416MA | 86 | 10
, 160 A 1.38V 133510142554 | 66K { 10K
5O xA 0.46 V 4451047.5A | 68K | 10K
i 16 22 0.138 V 13.351014.26A | 56K | 10K
. EsA 0,048V 4451047654 | E6K | 10K ‘
1.68A 0014V _ -] 1.3610146.a | 88K | 10K]




. Maintenance

b. Connect DC Voltmeter (-hp- Model 3466A) to DC .

AMPLIFIER OUTPBUT on rear panel of Model 416C.
Set DC Voltmeter RANGE to 10 V., '

c. Set Model 410C FUUNCTION SELECTOR to
+DCV; RANGE to .015 V.

d. Adjust the DC Standard for +.0i5 VDC output.

e. Tt "¢ voltmeter should indicate from 1.467 V 1o
1.533 V. This will verify a gain of 100, where the gain
equals Epc out/Epcin.

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

5-17, Qutput Level Test,

& A DC Standard and a DC Voltmeter (-hp- Mode!

3466A) will be required for this test.

. b, Connect dc voitmeter to dc amplifier OUTPUT on
Model 410C rear panel. Place ground lead between

Model 410C circuit ground end carth ground tenninals, ..

Set de voltmeter RANGE to 10 V,

- ¢ Set Model 410C FUNCTION SELECTOR 1o
+DCV; RANGEto 1.5 V.

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

e. Model 410C and de voltmeter should indicate from
1.{67 Vio 15333V, '

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

5-18. Ampl!ﬂer Oulput Impedance Test.

a. Connect an external DC Volimeter (-hp- Model'

3456A) to Model 410C DC AMPLIFIER OUTPUT ter-
minals on rear panel,

b. Set Model 410C FUNCTION SELECTOR to
OHMS position; RANGE to RX10K, :
{ .
. Record voitage indicated un externa! de voltmeter
for use 25 a reference. .

.. Connect a 1.5 kR + 1% resistor (-hp- Past
Number 0730-0017) across 410C DC AMPLIFIER
OUTPUT terminals, DC voltage recorded in step ¢
above should not ‘change more than 3 mV, indicating

that de amplifier output impedance is within the 30

specification at de.

3-19. Amplificr Notse Test, -

5-4

Mode] 410C

a. Cofinest an AC Volumeter (-hp- Model 2466A) to
the DC AMPLIFIER OUTPUT of Model $10C.
. ‘ -
b. Set the Model 410C FUNCTION SELECTOR to
+DCV; RANGE to 1500 V,

c. Shart the Modet 410C DCV and COM cables. Ex-
ternal ac voltmeter reading should be less than 2.65mV
rms (1.5 mYp-p). . '

d. Reset Moadel 410C RANGE to 1.5 V. AC
Voltmeter should read less than .‘!.65 mV rnis.

5-20, (verload Recovery Test,
1, Connsct the DC Standard_ output to Moadel 419('.‘

. DCV and COM cables.

b. Set Mode! 410C FUNCTION SELECTOR to
+ DCVY; RANGE to .LlS Y. :

c. ;Adjust‘thc DC Standard for +0.15 VDC: note
reading on Model 410C,

d. Readjust the DC Standard for + 15 YDC output;
wait § seconds for complete saturation; then switch

- voltmeter calibrator back to +.15 YDC output. Note

time lrequircd for meter to return to original position.
e. Recovery time should be lss than 3 seconds.
f. Repeat this same Overload Recovery Test with the

410C set for —DCV and the DC Standard set for
-DCV, ‘ !

5-21. AC Rejectlon Test;

2. An AC Calibrator (-hp- Model 745A) and an RMS
Voltimeter (-hp- Mode! 3466A) are required for this test,

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

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

~d. Adjust the AC Calibrator to provide 3.18 V(4.5 V
peak) reading on 1ms voltmeter at 50 Hz, '

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

* - . Increase frequency to check ac rejection about 60

Hz, '

8. Switch Model 419C FUNCTION SWITCH to
+ DCYV and repeat steps e and f.
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Figura 5-2. Lovs Freguency Rasponse Test.
} ’ .
6:22. A Voltmeter Oporation. | Teblo 65, AC Accuracy Test.
SR ECAUTION | x T [ Veltetar Calibrates ,
: ‘ L/ : ‘ 436Kz : ;
R A : 8106 .. Kladd 410C oy
When measuring ac voltages, do not permit T o Voltaga Soleztisn Readlags
. ' ac ground jumper nf Model 410C AC Probe; ‘ ‘ } )
to contact ungrounded side of ac source or ‘ fggg fgg : 142532 o ?1153 ‘5’ v
serious damage to 410C will result, | 'sov '50 4B to B1.6V
: BRI 16 14,55 to 15,45 V
BV 5 4.86105.16
1.6V 1.5 1.465 10 1.645 V ’
VBV P 0.5 0.486 to 515V
BV 0.3 ‘| . 0.286t0.315V

“Hazardous valmges used in some of the

Jollowing tests. o
5-24. AC Yoltrmeter Low Frequency Response Test,

) J , © a. A Test Oscillator ¢hp- Model 652A), a ENC-to-
* '@, Set Model 4/0C RANGE to 0.5 V. Short the mpul Binding Past Adaptor (-hp- Part Number 10119A) and
of the AC Probe. Adjust ZERO vernier for zero pointer a 50 0 Feed-thru Termination {(-hp- Part Nurnbcr

523, AC.VoIlmeler‘.Accumcy Test,

deflection. . . 13048C) are required for this test, .
b. Connecl ACV probc to thc 'AC Calibrator (-hp- b. Connect Model 410C 2s shown in Figure 5-2.
Modcl 745A) _ , .
' ¢, Set Model 410C FUNCTION SELECTOR tu
c. Adjust the AC Calnbrator for 400 Hz output. ACV; RANGE 005 V. -
4. Set Model 410C FUNCTION SELECT OR 1o, d. Set Test Qscillator frc(jucncy to 400 Hz, and ad-
ACV RANGE to 500 V. ‘ just amplitude (o give szme 410C reading as recorded in

_ Paragraph 5-23, step e, with 0.5 V input.

_e. Adj ust the AC Calibrator to settings listed in Table ‘

5-5. Model 410C should Indicate readings within limits e. Set Test Oscillator REF SET 1o coavenient level,
specified. If not, refer to Paragraph 5-36 for corractive

aciion. Record Model 410C reuding with 0.3 V input, . :
o ‘ e : f. Adjust frequercy of Tes: Oscillator to various car-

NOTIE dina! points between 20 Hz and 10 MHz, resetting ' B

e ' ampiitede to reference level set In step d for each fre- i
The frequency response tests are performed quency. Model 410C readings should be the same as the
using reference voltage obramed with 0.3 V . reading set at 400 Hz in'step'd =+ 10% from 20 Hz to

mpur L 100 Hz and + 2% from 100 Hz to 10 MHz.




. Malntenance | o

515, AC Valtmeter High Frequency Response Test,

2. A VHF Signal' Generator (-hp- Model 60SE), a
-UHF Signal Generator {-hp- Model 612A), a Probe-T--
‘Conncgtor (-hp- Model 11042A), a Micropatentiometer
{Ballantine Model '440), and & DC Voltmeter (-hp-

" Model 3466A) ure required for this test, Figure 5-3
- describes st arrangement to be used,

1

‘NOTE

. The nticropotenticmeter must have the pro-
per radial resistance and current rating to
daliver 0,30 V at its output,

b. Sec ,\VHF oscillator outgut to provide output to
Madal 410C reading recorded in Paragraph 5-24, step F,
“with .3 V input; frequency to 10 MHz. Record d¢
voltmeter reading for reference.

c.. Vary VHF orcillator frequency from 10 MHz to
480 MHz maintaining reference de voltmeter reading by
‘readjusting VHF occillator output. Model 410C reading
should be the same as the reading set at 400 Hz in
Paragraph 5-24, step o, = .2% at frequencies to
50 MHz, 0 to -4% from 50 MYz to 100, MHz and
% 1.5 dB at all higher specified frequencies.

f .

; . ~ Model 410C

d, Replace VHF oscillator with UHF oscillator in
Figure 5-3. Repeat steps b and ¢ for UHF oscillator out-
put frequencies from 480 MHz 10 700 MHz.

Calibration described herein Is performed
with power supplied to the instrument, and
protective covers removed, Such
maintenance should be performed anly 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. ADJUSIMENT AXD CALIBRATION PROCEGURE.

5-27. The following is a complete calibration procedure
for the Model 410C. These operations should only be
performed if it has been determined by the Performance
Tests, Paragraph 5-5, that the Model 410C is out of ad-
justinent. If the rrocedures outlined do not resolve any
discrepanci2s that may cxist, refer to Paragraph 5-40,
Troubleshooting, for & possible cause and recommend-

ed corrective action,

' 0 K 'WHF
w ‘ SIGNAL GENERATOR
: . hp 603

thp S46EA

MULTIMETER

hp 410¢
ELECTRONIC
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YYPL W FINALE
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FIPE N MaLL BALL AN NNE
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Figure 5-3. High Frequency Responss Test,




: Modgl 410C

i

3-28. Disconnect she ac power from the Model 410C.
Remove the top and bottom covers and the two side
panels from the fnstrument. Refer to Figure 5-4 and 3-5
throughout this procedure for ndjustment locations,

5-28. Power Supply Test

‘ !
a. Apply power to 410C,

b. Refer to Table 5-6 and Flgure 5.7 for Power Supp-
Iy test points and typical voltage valuss, Measure de
voltages between COM lead and designated location on

1

Tabel 66, Powsr Sugply Tsat,

: Loseticn an AT :
Veiaga |, . {(Figere §58) Teliranca
+ 33V | Junctionof CRE and R4 | + B.OV
+ 68V |9286 1 + 0.8v
— 8V { Junction CA7 and R7 LBV '

§-30. Amplifier Currant Ad{ustmuz'\t.

| : ;
~a, Connect 8 3466A vcltimeter or equivalent
voltmeter with an input impedance of 1) M olims or
greater across AJR7, T

-b. Adjust A3RI2 for the voltmeter 1o read 9.476 V

1

Maintenance

5-31, 0C YOLTMETER CALIBRATION.
632, OC Zoro Adjustiment. |

a, Set Model 410C FUNCTION 'SELECTOR to
+DCV and RANGE switchto 0.5 V, ‘

'b. Short the DCV probe to the COM lea:_l.

¢. Set the DC ZERO adj, control at the back of *he
instrument its center ppshion.

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, '

1
[

6:33. BC Full Scale Adjust.

a. Connéct the Model 410C DCY and COM cibles (o
the DC Standard output terminals.

b. Set the Model 416C FUNCTION switch o the
+ DCV position and the RANGE switch to the 0I5 V .
position. C

c. Set the DC Standard for an output voltags of ,015

DC, - b

dc; 400 yA will be Nowing through R7 with this 9.476 Y~ : ‘
reading. ‘ . i« 4. Adjust A6RI8 to provide a full scale reading.
] . ] ! ‘ . ; ‘I ‘
o ! ‘ J ! 1 TI‘
) 1 H :
—
' sri any  anrs : !
) s———— : | S } E
II __L !
A Trsd
J :“ . ?L:;_ ,.__.,h
i: _ g \ ;::.::"
g ] 5,
£ 1 ( i
i In8
S- n l‘|

LY

A.\Ri;

v

tacay Agmp

v oAgM i

Figurs 54, Adjustmant Locations.
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Rangs 3uttings | Voltsgy | Motar Reedings Mjutment
018V 015 0147 10,0163 V| AGRIG
OBV .05 L4910 ,051V AGR1B
JgA8V O ] 16 4147 10,163 V ABR1B
BV B A9t0,61V A3R30
1.6V 1.6 1.47t0 1,63V AJR30
BV ] - 49w61Y | A3RIO
15V 16 14,7, 10 35.3 V A3RA0 |
5OV 50 49w b1V A3R30
180V 1E0 1470163V A3JR30
OOV . 300 230t 310V A3R30
1600V 300 27010 330V AJR30

T Y T — g T TR

Malntenance

x

TOP QF A3
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. E] AIRIO
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)

Flgure §5.'A3 Board Adjustent Locations,
e. Using 'l‘ablc 5-7 as a guide, adjust A6R18 to a set-

_ ting which' will provide the best overall full scale

readings on the 0,015 V, 0.05 V, 0,15 V ranges. Adjust
AIR30 for-the best overall l‘ull scale rcndings on all
ranges above 0, 15 Y. J

NOTE

AGRIS must be adjusted béfore AIR30
because AGRI8 affects all ranges, ond
A3R30 only qffms mnges abme the 0.15 Vv
range.

Table 5-7. ney: (:::Il_lsmt!u_n1 Frocedure,

534, Bhmmotor Calibesion. s
.n. Sei the Model 4IOC FUNCTION S'ELECTiOR

switch to OHMS and ihe RANGE to RX10M.

b. Short the OHMS and COM leads together. The

- Model 410C should read zero. If it does not, recheck the

DC ZEROQ ADJ (see 4-32). Check for a zero reading on

. all ranges. The R 10 range should read ahout 0.1 ohms

which is the resistance of the lesds.

¢. Disconnect the OHMS ard com leads. Adjust the

0HM$ AD] (410C rear panel) for a reading of infinity.

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

58

| the output tcrmmals of the AC CALIBRATOR.

Model 410C

'6-35. Alqpliﬂnr Qutput Celibrotion.

a, Set the Model 410C FUNCTION SELECTOR
switch to the + DCV position and thc RANGE switch to
50V, > '

‘b, Connect the 410C DCV and COM Yeads to the DC
Standard. Set the DC Standard fcr a voltage output of
5.0V, 1

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

d. Adjust A6R20 to givc als V de reading on the
voltmeter, '

¥

NO. ..

The amp?UTer output will give a negative
voltage for all negati ve dc and ac (npm.r.

E:36, AC VOLTMETER CALIBRATION,

5.37. An AC Calibrator (-hp- Model 745 und 746 or.
equivalent) is. rcquired for the AC Voltmeter calibra-
tion. ‘

5-34. AC Zoro Ad]mt.

a. lnsert the tclephone 'plug from the llOJGA AC
Probe into the AC Probe receptical on the Model 410C.
Set the FUNCTION SELEZTOR switch to the ACV
position and the RANGE switch to 0.5 V. Allow 5
minutes for the diode in the AC Probc to stabilize.

b. Set the AC Z=ro vemi'r. which is conccmric wlth
the FUNCT 1ON SEL ECT OR swnch to the center of its
roatation.

' ¢. Short the Model 11036A AC Probe lip (o the AC
Probe common,

:d. Adjust A3R3| for a Modcl 410C meter rcading of -
2er0. _ o

1 ' b

e. If necessary, use :hc g\C ZERO vernier as a fine :

adjust to obtain the Model 410C mctcr indlcation of X

zero.

6-38. AC Full Sulo Adjun.

TEYYYYYY Yy,

ECAUTION]

A AANAANM,

When measuring ac voltages, do not allow
the ac ground lead of the 110364 AC Probe
to contact the ungrounded side of the ac
source or serious damage to the Model 410C
will resu!l

a. Connect the Medel 416C AC PROBE (llOJGA) to




£

© Moded d10C ' -
i L )

b, Set the Madel 410C RANGE switeh und the AC

1 CALIBRATOR to the settings outlined in Table 5-8. Set

: ;thg calibrator frequency to 400 Hz, Adjust the ap-

. 'propriate control for the required Model 410C reading.
. This completes the calibration proceduref

, " Tablo 5.8, 'AC Full Scals Adjust.

- Volimeter
Modd 410C | Calidrator | Medel 410C
Rango ACVeltnge | Pactng | Adjostment
1 1 Settings ‘
BV | k0 6V AGR3
LBV 1.5 1.5V ABRS
BV b BV ABR?
"BV 16 ST AGR14
*seV | B0 50V ABR14
tIEQ YV’ 160 ’ 160V ABR14
500 v 300 300V AGR14

* .*ABRY4 is proper adjustment of Model 410C for RANGE

} settings from 16 V ac to B00 V ac. Salect proper ABR14 ;

. setting which will provide bast oversll results for those

“ rengea.‘l ! . ,
PRI ~ WARNING }

| 'Maintenance, described kérein is performed

‘ ‘with power supplied to the instrument, and
't protective . covers removed. Such
maintenance should be performed only by

v service trained personnel who dre aware of
the hazards involved (for example, fire ond

‘ electrical shock). Where maintenance can be
“ 1 perforred without power applied, the power

©. ‘should be removed. o '
© " Before any repair Is completed, ensure thai

., all sqfely features are intact and functioning,

* ond tha: all necessury ports are connected to

11, thelr protective grounding means.

e [ . . JA ‘
"¢ Note that the sacket for the A3 board has
i - dangerous voltages (+270V, +175V and S
v +140V). See: Figure 5-8, Amplifier
) Schematic, .47
1540, Troudeshaoting.

541, Preliminary ~ Troubleshooting. Before, you

.disa3semble the instrument for troubleshooting, check

'the Model 410C on geveral functions and ranges. This '

can frequently lead or point to the source of trouble,
For example, if thq,Moilc!'-thC fails on ait ACV ranges
‘but works correctly on all DCY ranges, the failure may
lie in the 11036A AC, probe or perhaps in the input
gwitching nelwork. If the problem exists only in the
OHMS measurement mode;, you should check the
OHMS current source {i.e. A2R1; R2, R34; ATRIG; R3
(rear panel) and the + 6 volt supply). BT

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
¥ e : -1 s

. deflective range(s). (The Systron-Donner Model M107

*loose companents) Joose conhections, or any other ob-

- tion (DCV, DCA, Ohms, and ACV). A pictorial wiring

" Maintenance
"

vious conditions which might indicate the source of
trouble. You may wish to pull out the A3 board for a
closer inspection, The A3 board edge connrectar con-
tncts may be cleaned by rubbing them with a common
pencl! eraser, ' oo :

6-43. Pawor Supply Troublashooting.
5-44, A chart showing some of the more pertinent
voltage and resistance values for the A7 Power Supply

circuit board s given In Figure §-6. This chart and the |
powe: supply schematie (Figurt 5-7) may be used to ;
troubleshoot and diagnose the yower supply. :

545, Ampliflqr Troublashooting.

5-46., When analyzing nmplir{cr problems, refer-to the )
Block Disgram in Figure/4-1 and the Amplifier
Schematic in Figure 5-8. Check all of the eleven DCV
ranges to see if the input a'ienun(or/swilching.‘ the A3
Amplifier Assembly, and the feedback/switching are
functioning correctly, Purform these checks in the
followirg manner. i =

a. Set 'the 410C Furction Selector Switch to the
+ DCYV position, o ‘

b, Connect a dc voltage source (Systron Donner
Model M107 or equiviient) to the DCV and Com leads
of the 410C. ! : '

c. Connect a de goltmeter (-hp- Model 3466A or
equivalent) to the I'/C Amplifier Qutput terminals on
the 410C's back}par el. ‘ "

d. The DC Amplifier Output should read 1.5 V de -
for each range with a full scale input. IF the readings are
not cortect for tll of the ranges, check the input at-
tenuator/switching and feedback circuit paths for the

has a maximum output of 300 ¥ dc 5o readings for the
500 V and 1500,V ranges will be less than 1.5 V de unless
a higher dc voltage source fs used).

¢. If all of the ranges read incorrect, check for +15
mY dc on pin | 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
mVY (amplifier gain of 1;-normal gain of amplifier is
100), the feedback cireuit is defective, If pin 7 does not
read + 15 mV, op amp Ut is most likely bad. '

5-47, Schematic Dingrams. "

5-48. The schematic ¢’agrams '(Figures 5-7 through
5-16) "are divided into two groups: The . Detailed
schematics and the Simpli ied schematics that show the
signal flow for the four 'aecasurement modes of .opera-

of the Function and Range switches |s also) given.
(. ] [ T . : .
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~ SECTIORW
REPLACEABLE PAWTS . .

a-‘t. IHTRODUCTION.

6-2 This section contnins Information for ordering
replacement parts, Table 6-3 lists parts in alphameric
order of their reference designators and indicates the
description, -hp- Part Number ol cach part, together
with any applicable notes, and provides the following:

i

- a. Total quantily used in lhe instrument (Qty col-
umn). The total quantity of a part iz given the first time
lh: part numbcr appears.

b Descript:on of the part. (Sce list of abbrevnanons
in Table 6-1,)

e Typical manufacturcr of the part in a ﬂvc-dlgit
code. (See Table 6-2. for lst of manufncturcrs )

" d. Manufacturers part number. _ - o

R Tabla 6-1, List of Mbreviations,

6-3 Misccllancous parts are hstcd at the end of Tablc

63

B4 CHDERG INFORMATION, |

6-5. To obmin'r_epincemcnt parts, address order or in-
quiry to your Jocal Hewlett-Packard Field Office. (Field
Office Locations are listed at the back of the Maaual.)

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

B-6. KOH-LISTED PARTS-

6-7. To obtain a pan that is not listed, include:
a. [nstrumcnt Model Nurnber
b Instrument Scnal Number

| R Description of lhc part.

d. Funcuon and Iocation of lhc pan.
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Replaceable Parts -

1
k

 Table £ Codo List of Manufecturars.

Hancfacterer . :
Ko Manafesterey Boms Adiress

Hap2? Schurter AGH Luzern, SW
¢0B853 Ssngamo Elect Co. Pickens, SC 29671 ‘
0N Allan-Bradloy Ce. ‘ Milwaukns, WI 57204
04713 Motorals Semiconductor Products Phoenix, AZ B5062 :
07088 ' | Kelvin Electric Cu, Van Nuys, CA 81401

- 07283 - Fairchitd Semiconducter Corp' Div, Mountain View, CA 84042
08804 GE Co. Ministure Lamp Pral. Dept. Clevoland, OH 44112

; 09023 Cornell-Dubllier Elek Dlv, Sanfonl, NC 27330

- Q8104 Tsxas Capacitor Co. Inc. Houston, TX 77038
10582 CTS of Ashavllie Inc. Skyland, NC 28778'
11602 - TAW Inc. Boone Div., Boone..NC 28807
14938 { General Instr. Semicon Prod. Hicksville, NY 11802
16664 _ VLM Corp. Victoraen Inst. Dlv Cloveland, OH 44103
19701 Magco/Elactra Corp. ; Mineral Walis, TX 19701
26366 | Gries Reproducer Cotp, : ‘Naw Rochalls, NY 10P92
26742 Mathods Elactronlcs Ing. Chicago, IL 60856
27014 Nat) Semiconductor Corp. Santa Clars, CA 85051

- 26480 Hewlett-Packard Co. Corporata Hq. Palo Alto, CA 94304
20620 Heyman Mfg. Co. Kentworth, NJ 07032
30983 MepcoiElectra Corp. San Disgo, CA 92121
342683 CTS of Brownaville inc. Brownsville, TX 785620
58137 | Spaulding Fiber Co. Inc. Tonawsnda, NY 14150
56289 Sprague Elsctric Co. North Adams, MA 01247
70371 3-M Tech Ceramics Products Div, Chattanooga, TN 37408
71400 Busaman Mfg. Div. of McGraw Edisan Co, | St. Louis, MO 63107
71786 TRW Elack Comp. Clinch Div. Elk Grove Vige, IL 80007
73138 Backman Insy, Ine, Helipot Div. Fullerton, CA 92634

73734 Federal Screw Products Co. Chicsgo, L. 60618
769186 Littlafuse inc. . Des Plsines, IL 80018
76884 Osak Ind. Inc. SW Div, Cryatal Lake, IL 600314
76189 linols Tool Works Eigin, IL 80128
78563 Tinnerman Products Claveland, OH 44101
82388 ' | Switchcraft Inc. ' Chicago. If 60630
83269 Parker Seal Co. Div. Parker Hann.lin Lexingten, KY 90231
8441 TRW Capecitor Div. Ogaliata, NE 63153
91837 Dale Electronics Ine. Cclumbus, NE ; 68801
21260 Conner Spring & Mfq. Co. San Jose, CA 95312
87313 Industrial Elactronic Hardware Corp,

Now York, NY 10012
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Tau:2 6-3. Replaceable Parts

Referenco HP Part ic) o Description Mir Mfr Part Number
Designation | Number |o| Gt : P Code
1 o v
AL Mo3-198 1 SWITCH ASSEMBLYE *UNCTION FLCYE I RTINS
TR arzz-ooes  |ef g REFXD € FLE 33 b 10 P)3w 31637 | pesersz-ry ol
'H or27-0800 |8} 1 RIFXD € FLM 2,57 H3 E 3V 0.4W N3 | peserrza2imer
£5, /% ! . HOT ASSIGHED
a3 26475681 3] 2 RIFXD CCMF 56 by * LN 12w 01171 | €8sy
5!6 2100-0319 L] H RIVAR Wi LIW 10 K} r lab 1w [ FE1Y ] L] !
Ry asar-1350 1] REFXD COHP L[5 K v 104 }/2w ' LIV F{1EI Y
kB, RY : NOJ ASSIGNED
131 orzr-vare |4 3 REFXD € FLM 230 00 ¢ IV 173w LY FDCSEI2-250~F
51 tgo-0883 [t} 1 SWITCHE ROTARY HoSECTION 6-POSITICH FIYTUR ST TN 11 ]
‘ {FuUNCTICH) : ;
A2 | MOC-T9A SWITCH ASSEMOLY: WAKGE me3s | athe-19a
ry orag-ooes  fn| 2 RIFXD € FLN E 0 2 2% 1/2W 9183y | oes-ir2-1s
LH 0r27-095% s | & RIFAD € FLM 10,5 R 0 1V 129 91687 | Des-ts2-5h
R3 0r28-000% [N RIFAD € FLM L 0 e I\ b/ow 687 | Dese1zz-ts
RY o7s3-001k  1f & RIFED € FLM B9 M b IV W 18388 fEKes
RS NOT ASSIGNED
RE ose- oxx - 1| RIFAD COMP L0 K e 10% 172w o113l {Eston
A3 012 map A 1 TIFXD € FLM 2.2F MO or bV LfEw 918V | DESIf2-2200-F
‘RS, RY . MOT ASSIGHED
RiC orsa-0126  [o] ). RIFXD 6 M £ 0.5\ | 3183 | ccr-Bo0s-p
Rl 0727-0439 i RIFXD C FLH 7 MI ¢ 0,5 |w 9t63r | oca-z00n-0
Ri2 , or1z-os5k In| RIFXD € FLM 700 KO ¢ 0,5% 1/3w 31637 | pestsz-ro03-0
RLS : orar-oasr s 1 REPED € FLM 200 KD & &% 1/2 W 51857 | pesysz-2003-0
VRS orzz-083k & RIFXD € FLM IO KT ¢ 8,5\ 1/IW 91637 | pCsE/2-7002-p
R1S oraz-onss s | 1 RIFXD C FLM 20 KO t 0,8% 1 /3w 91§37 | pestza-2002-p
Al arrr-onsy Iy | 1 AFXD C FLM INGD 2 » B84 1/7W 7 | nesprz-rentep
p17 @227-04%%  Ind 1 |n:FxD ¢ PLM 6000 0 r 0.5% 1/2W . 9163 | Des1/2-6001-0
LT | 0/27-0453 (sl 17 |RriFxD ¢ Fim 2000 6+ 0.5% 172w Mney? | ocsi/z-2001-0
In1g orzr-pes2  fad RIFXO € FLM 700 R ¢ 0,501/7W 31637 | oes1/3-701-D
R20 orar-easo [af i R:FXO C FLM 200 O ¢ D.%% /7w 91832 | oesii2-201-0
w3} ierrr-onng |u] RIFXD £ FLN 702 ¢ b LW 9687 |pes-173-18
CRIT orzr-0nk  |n| 2 RIFZD C FLM 70 R ¢ 0% L/3W . 91437 | BCSI/2-20R0-F
R1S arar-oavg  [a| RIFXD € FLM 7 0 ¢ IV L/gw  » LN | DCS-1/2-15
R4 erareona: o | 1 RUFXD € FLM 2 01 & 0 XM 91637 | pes-1/2-18
RIS h1aC-268 3 REFXD 0.7 0 : 26800 | u30c-268
R26. Ol 410c-26A 1 RIFXD 0.3 0 70880 | 630C-26A
R27 THEL R29 b NOT ASSIGNED
130 : orzr-oror Iy | 1 R: D CFLM BAL O ¢ LA /2w 9165 | DCS~1/2-845R-F
R3L1 0r7-04%% L) 1 R,e D C FLM LD Q £ KV E/2W (3131 DES N 22-1%
(3] . or27-0488 - |y Jrernn € P 29 6 ¢ 10 1729 9k637 | DCS-T0R0-F
R} 0727-0958  Ju | b ‘|RtFXD € FLM 10 4 r IV 123N 31637 | pesi/2-1om0-F
R34 i ossr-10t1 1§ 1 R:FXD COMP 10O 1 & PB% )/2W. oLzl [Ealori
51 ) ying-o382' 3 b 1 fswitem: soramy s-sECTION t1-POSETION 1833% | s5onvgsyan8)
{RANCE )
S 00%LC-b56502 1 ASSEMBLY} AMPLIFIER 23%89 | ooklo-E8302
grta-27e6 2] @ CIFXD 100 PF 300V 99853 1 ROMISFLORJSC
‘ areg-sa02 3] 1 CiFAD L IUF .10 DOV | e
[ JITRLLT 13 CHFAD LMWF .30 YOOV L1 HEW4HE
13UL-0Qk0 ) H oICOr: St ,O05A SOV 07163 FOKLQER
1938~0CHD b DICOE: 3t ,03A 3OV et FOHiDAZ
1902-0536 0 1 DIODE: JREARDOWK 20V S\ aL7Ls SILEZYL-2dY
1362-0207 ] 1 DEODE: BAEZAKDOWS L3y S anry [ FARFIEENL ]S
ko-corr I8 1 FUSE: 1/B A sms | 2rsones
18539286 f&| 1 PRANSISTOR! JFET CUAL N-CHAN 27018 | trmvers
JaLt-2848 12} & R OFXD 24.97K L025% . 2%W orasy | weise
oat-3348 |2 XD PAD 2%,97K 0250 2% oress | wridp
zine-5007 [2] R: TAMR 100 10% 17 Yuen e ] anerise
6i38-1670 L] 1 R FXD 23,0490 1% L 12%W 19201 BFYC L/B-T2=258%1-B
089E-5325  laf 1 R FXD FOO LBV L125W 91617 | MFoSS-1,5.0
or1Y-2805 12 LI E I VIS I T 87018 | kPiSe
os1j-2%5 |2 R: FXD 29,97k 3254 13w orots | EpL30
nge-3103 ot RE TAWR [QR 1% L7 TUAR 15198 | ageRipk
0757-050] 31 1 R: FXD 100 1% L )25W . 19701 | KRucet
0698-3618 | 1| ¢ R7 FXD 37 5% 2w P 11502 | s
2100-35 x| ) R TRMR Y. 3m 200 1eTAR 50985 | 4017SMWE.SM
7100-3028  f2} R: FiMR 20 $0% 3-TaN 15is% [ rireade
0636283 J1f R: FXD §20x 3% ,73w 01171} CBETRS
IS TITEN B I Rr FAD In 4%, 1%W onzl | es1osy
cens-62zs  l1f "2 2 FxD BoRk 3V L2%W o112t | coezzs .
oEu3-6fas [y . Rt FXD .28 5% 2% aner | esezes
! ofrs-pas  { ] 4, | R PaD Kk S0 2EW RO Toen00/4800 w1z | w02’
mze-g03s  |6] 0V Jrcorame! ; 2t | ensosan

See jntroduction to this section for ordanng infonaation

*Indicates factozy selected valye
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Takle 6-3, Roplacosblo Parts (Cont'd).

Raferenco HP Part (¢l Descri vifr
4 scription M Part Number
Designation | Numbay [p| Gt » Cods
A, AS ROT ASSTGHED
As n10C=n58 ASSEMSLYL  CALIBRATION 8480 |H10C-658
111 19819028 (6] 3 DIODEr 31 30 MA 07163 |FON3IE
‘R s bl WEFZD C LA 1000 1 ¢ TV B/OM 687 |pCs<if2-1%
k2 ‘ NOT ASSIGNYD ‘
RS S300-09%% B f 5. mivAR W LIN B0 @ r 208 W 1038y |series 110
, 1 . Y
RY 172100 | 7 |RiFEXD € FLR SO0 ¢ 1Y MW 31657 | DESLS2-750-F
3] 1100-0313% L] RIVAR WM LIN 330 1 ¢ 70V IW F03R2 asll,? lg?
13 orxa-0n n 1 [RiFap g PLA 3EO B 2 IN L)W 91637 5172.361-F
3] TE09-039% 4 RIVAR Ww LTH 300 R ¢ 30\ 3W 1RSE? | sERIES 11D
RE b Formeona a 1 [RIFADCOFLM 220 B e 0N LN 2887 |DCs-iir-ts
R% TIIAU R13 KOF ASSIGNED
RIN FICLEC TR L RIVAR Wi LEN Y09 @2 b 20% 3w 19532 | SER1ES 110 !
R1S i HOT ASSIGNED ‘
' PVF [LTEES T LS 1Y 1 RIFXD B, 25K 3% .25W 4143) | CMr-Ba-},T-9
o &ED arar-onEs e 1 [ririo cFim pna e Ay 1itw ! 91631 fncsizz-lomo-F
P11 ) 2LUD~D31Y » RIVAZ WM LER 6L 0t ¢ 208 AW 1058% } sexiEs 110
R10 HIT ASSIGNED !
x20 ] T SRIvAR COMP LIN 500 0 r 20V 3/WW .
pil 0711-0%73 4 L RIFXD € O3 §k & 0,54 L/IW 31637 | DCE-3/2-1h ;
i
1
Iy »1ac-8¢ ASTEMBLY: POWER SUPFLY 21480 | n)oc-bSE .
cik oinp-g028 2] 1t €: FXD MICA EEPF  £3GY 300 VDL oons3 | wenpsessox ‘
. 1
CRL JHAU CRY i MY ASSEGHED
cRb tgoz-0028  [ol @ DINDET BREAELSER 36.5% #)10% C.0W oNTLS SZ30010-363
Ry 1502-31h8 - | 3¢ 1 DIODE: BACANDOWN 3.89Y S\ DQ-7 os758 | SISDOIB-LFD 1
cRE tygzepons ol 2 DIODE: BREANCOWN §,B1Y 5% Do-7 T SZ500L6-134
e yasi-021y [ a) v CONHECTOR: 15 PIN PC 26752 | ar-s9rs-1700-00 ]
R1,R2 NI TN ] R: FXD RET FLM 5300 %% WK psoz b ogs-3
X3 er32-0r87 | o} R: FXD 13K I} .75 e | meszea
"A yeN-006 2] ! ®: FAD MEY FLM LIk 3% W 11507 ! Gy-§
/3,76 NOT ASSIGRED i
RS arsr-adsh (o] 1. ][RI FRD 3OL LY ,3%W 18101 M hze-1
"9 ROT ASLRCHED
(1Y) nDrir-gfoe 5 ] R: FXD MET FLM 63,1 IS 250 V910 | MEARC-) \
! |
AB 11035A ASSEMSLY; AC PAOBE (hHP noot.! 1nosA, 10400 | 1h036A 1 !
COMPLETE) \
4} f NOT SEPARATELY nzrucusu, PART OF AC ! .
PROUE {11036AY
[ WOT SEPARAYELY R[PLAC[!!LE, PART OF AL
‘ "FROBE (1EO34AY I
PL 151-0909 |3 1 JPLUG: TELEPHONE 3 CONDUCTOR 12389 | ap-1297 |
RL NOT SLPARATELY REPLACEABLE, mr oF AC
PRCAE (11036A} ! i
Vi “sob1g-87%a1 "0 [ruBE: ELECTRUN DICOE " ;.| zeam0 foosis-erand
c1 0176-0021 ] 1 |CiFap MY 4700 PF & OV BOD VOCW . sanl) | 663UNE RS
c2 0119-0012 1 1 JezFan My 0.1 uF & ROV GO VDCW 8913y | TYPE 28 :
cs 0rs0-502) H 1 CiFAD CER 2000 PF ¢ 20% 1000 vncm 56289 | 20CT55A2-LDM
cs ! NOT ASS)GNED | :
s ke-0028 |2 t |erFxo AL ELECT dxzo uF +50% -10% a1o voew | 567490 paznsaoep
113 bIMd-013 |2 1 [C:FxD AL ELECT 2K1308 LF #1830 +10% s6res | 0373050FP
; : 20 voeW . . !
chl, cR? 1%00-g03E  £6 1t Jeroog:ny AECE kv 800HA V336 | HPaGE
cR3, CRA ‘1501-00%9  |o 1 |DlooE:Put RECT 30V JSOMA | aurty | srusss-6
os1 savo-0sss fo 1 [RAMPSINCAND 6.3 VDO 40mA ]"| 02306 {380
Fl 2130-0204 a FusE: G.3%4 259V ! ) :] Y 71800 MpLE} /N
. ' i
s ul 1131-0260 5 1 |JACK: TELEPHONE 5 COYOUCTOR 32389 | 3u-t231A |
Jz ASSEMBLY DC ARPLIPIER QUTPUT (SEE '
MISCELLANEQUS FOR PART NOS.
ay 1150-2557 |8 1 JCONNECTOR: POWER CORD RECEPTACLE 82389 | EAC-301
st 1170-0517 1 JMETER: 0-1 mA 21800 | 1320-031)
qQt iss-0063 o 1 frsim: st opne panty | serser '

64

See introduction to this section for ondering informalion
*Indicates factory selecttd value f




Tebla 6-3, Replaceable Parts (Cont'd).

Raference HP Part ic| D Mfr
escription art Nt
Designation | Numbar p| 9% serip Code | ' Mfr Part Number
8 (CONY'D)
=y araz-0ti W | 1 [mipw et ma e an 1sae 91ty | ocipi2-1a05-F
R} o257-00t (o] 1 [mirxp Yoo av 123w 19701 [ Kraiey
Ry zio0-0wi5  |n | 1 |Rivar ww L% 25 0 ¢ Tov 2w 10582 | ur
RS, 05 : HOY ASSIGNED
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"y T N L A T T 1837 |ocs-10-05
Y] aroo-tsa7 (W] b |memmem dexaan vosaz by
kY przz-oimn  fa | 1 |eeexn ansx 0637 focs-1/1:13
s 101170 |1 1 SWITEH: SPST PUSHBUTICN CLINEY 76854 [ 31-334R0 HIL-ALH
52 5101-1238 |3 1 }SWITCH: DPDT SLIDE (SLECTOR) CFIT PO RTINS
N steg-0iir |2 TRANSFORNER: POWER 1157210V YUY 1O CYVT NTPION
i arz0-1sse {2 b u fcasier power 3 conpuctor 7-1/2 FT. ponG TTTUN [TETRTIT
-xq} , | vaooemosn s ] v Jseckere reansisror 1o 191y fusrrsezey
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N '
h
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Tehle 6-3. Replaceable Parts {Cont'd)

Mir

Reference HP Part [c] 5 De fr Part Numb
b : scription Mfr Part Number
Designation | Number |b| 9% p Code ‘
. :
} ‘
1
. MISCELLANEOUS
4
1490=004n [} H JSLEPC GROUKD 17 §22-3t-11-095
1y1o-oone (2] 2 BINOIRG POST 20830 [1510-00RY
! isic-a0mr |2 MIKOING POST ASSEMBLY M40 [1510-0087
0340-0137 1 H IHSULATOR DERDING PUST FHELEY) 0340-0732
13036-82507 [ 7 ] BAGTE AC PLUG {P/O ))05EA) FILE L] 11036-5%2102
1k034-h210) | 7 ] BOOTt AL PROJE (P/D LIDJGA) 2050 JI0Ms=h10)
BEFA-BIA ? 5 BOOTE CABLE 8540 NEZA-BIA
L1 [ §17] 2 1 GRACKET: BWITCH (USED WITH Ab CONKECTOR) 20800 BlLAC-120
0o%30-93202 r BRACKET: COVER RETAINER FLLEL] 30%)0-012482
BIOC-ETA H 1 GRACKEY: CONNECTOR CUSED WITH A% CCAHECTORY | 20000 SI0C=1TA
* 1200-0001 ] 2 Pu!ﬂlmt INSULATOR CUSED WITH Q) 16565 STh SPECIAL
1%10-009] ] ? BUSHINGE PANEL CUSED WITH ALS) AND AJSZ) 2510 SB=b3yey
04400-0019 ? 3 BUSHING: STRAIN RELIEF H1L18] 3500-0010
' W1ac-1A F Y CHASS TS TRANSFORMER 796G [910C-TA
N ! '
&10B=2)H H 1 CLIPL GROUNDIRG {P/u L103GA) 1l 410B=21H
i ]
A108-21P ? 1 CONTALT: DYODE (P/O L1LOYEA) 13530 5108-21¢
J1¥0-0050 1 1 couPLER? sultcn-lorAR! ThASA Y653 ~HY
8000- 8545 1 COYER: SIDE . FELI ] $000-456%
- 90410-60102 1 CONER: TNP (REQUIRES 2 BRACKETS DO4lO-0130%] 24%d0 904E0-641D2
S 800G-2570 1 COVER: BOTIOR 78420 yon0-A%)1
Sek0-0F217 ? FOOT ASSEABLY Mme20 . J3060-0727
5050-050) 1 FRAME: SIDE FELLL ] 5060-0703
5060-0700 ? HINGE CUSED WITH TILY STAND) .. 24400 50%0-4700
IHW-N;S! 1 msumroné CLIP (PlO IID!M). FELTL] u;uo-nun !
01k0-0015 ] INSULATOR: BEINDENG POST DOUBLE 80 g340-0006
alhko-0091 ) ] FHSULATOR: BIKRDING POST TR)PLE H LTI 3340-0091 |
1520-0001L 1 H FHAULATOR! CAPACIYOR (USED WETH €1-C2) 1138 34 L1
ayen-0097 -] | 3 ENSULATOR: CERAMIC STARGOFF ez
osye-0132 2 L kMOB! BLACK BAR ECONCENTRIC 78830 3370-0)07
0570-0113 ? 1 KHOB!: ALACK BAR W/ARROW FLLT 1 3370=-0)1%
, DR ELIRL) 2 ] KNOB: RED W/ARROW 8400 ay370-011%
: 0369-0016 | 1 LuG; BOLDER LOCK #& TEY
8360000} ¥ L] UGE SOLPER, 111 13149 1501=-19=-0D
gi&n-oas2 3] 7 huc: SOLDER 9o? 7a1sy - peo
7160-009) 11 hot: HEX M=ot x Y% kN, FILI L] 1260-0001
ZR20-000) LN L WTE HEX 632 X 3716 TN, W/LOCK TR
i 1824-0001 3 3 MUY HEX J0-32 X 3/B [N, 12181 [CaD ,
2950-0006 3 ] W HEX 1”\-!? X 35/% IN. HELEL 9008 - i
2930-9008 ;] 3 INUT: HEX 15/8-32 % 3/2 IN, PR LY [e].]+]
7950-0031 -joO ¥ MUT: HEX LJ2-06 X L1/16 EN. THSSY Fe800-632-240
7%50-0030 % 1 FUT: HEX BS2-25% X 1116 IM. 75915 30512 .
0390-0039 o & NUTT SPEED 6-32 . ' T855¢ C6R00-552-1
OS‘ID-U:M'.‘ [} 1 INUT: SPEED 6-37 FB553 CAgI0-H37-&
blﬁ-\ll 1 PLATE" INSULATOR CUSED WETH ALS) AND A152) 14630 BE0C~RIA '
0340-0580 1 THIULATOR=XSTR THEM-CNDCT 20500 ROIMNO-0520
1251=0249 s 1 PLUGT TELEPHOME P[0 IIGJEJA) LFaEY] P=1297
BObO-%210) 1] PROBE: CONTACT BupY (PJO 1I03EA) 0820 J0410-K210L
0ahLD-42102 1 PROBE HEAD CP/O J1036A) 18000 00%)1D-42102
i hrom-21r ! 1 RING: RETALNER {P/O 11058A) 25800 4108-21F
1 . ! .
1100-0006 5 2 SCAEW: MACMENE GeR0 X 5/8 IN AH TAT3N [4]. 1
2200-001% 5 2 SCAEW; MACHENE W-dD X 3/i6 IN RH 7375% e .1:]
. 73J0-0001 - 10 SCREM; MACHINE 5+32 X 3/% IN, &) FaTa LY (L1
25390-0007 51w SCREW: MACHINE 6=37 X 5716 [K B4 W/LOCK 1373 OBD
2319-0002 ] ] SCREM: MACHING 6-32 X 3/8 IN FH T34 31143 ! '
2370-000% 5 2 SCREW: HAClﬂNE‘ 6=32 X 171 I8 FH 131!l jesn
4lop-21E ] SLFEVE (P/O J1Q3GA) {111 4108=-21EF
1 1460-0006 [ ] SPRING: DIOQDE CONTACT (P/G 11036A) 31260 |OBD
1%90-0031 [ ] 1 STRND: 'HL_I' ) . 91269 Qap

6-6

See introduction te this section for ordering information

*Indicates factory selected value




Tehle 6-3, Replaceable Parts {Cont'd).

Referance HP Part |c Qt D Mir
: | escription Mir Part Number
Designation | Number (b} “V p Code
,RLDC-88A H SUFPORTE CIREUIT BOARD (USED WITH A}) LY B1A8-FbA
‘A1G-710 1 TEST LEAD ASSEMBLY! COM H1T] R10C-21D
Mac-2)¢ 1] TESY LEAD ASSEMBLYL DA = OHM LA 1 S10C-71C
AlOC~21A 1 TEAE LEAD ASSERMRLY) DCY CINCLI.'DH k1) HEEY L] SINCA2EA
\ .
$020-8152 3 TRIM; METER FILT L] 026-5452
1te36-62103 3 TUBE} BUCKEY AMD CABLE ASSEMBLY 28900 1)036:82101
) (P10 31036A) .

1050-0468 5 2 WASHERE FLAT @} I3rss il.1]
Jas0-0067 - | 3 WASHERE FLAT 340 IN, ID H’gk [41.52]

s ! a%00-30)8 3 1 GeRINGE, FUSE HOKLRR 1259 A-b)XKE =10

’ 2190-000% ] ? WAGHERE LOCK 4% EXTERKAL g | oso
2)140-0004 [ § 2 WASHERE LOCK #6 JNTERNAL Ity SF199h
2i00-000? 5 H WASLHERE LOCK 0% APLIT : FENEL nen
2L90-0007 B 30 | MASHERD LDCK 86 COUNTERSUNK 18181 cel | )
2150+0011L [} ? MASHERE LOCK DEO JMTERNAL 15183 t310
2150-0028 B ? WASHERE LCCK 910 FNT/ERY J TRy | s0)0-20-00
2190-0027 3 3 WASHERL LOCK I/% JK INTERNAL TEINY 131
2190-00212 L3 & WASHERL LOCX 3/B [N D TAELS 1920
2190-0037 [ 2 WASHERE LOCK 172 IN INFERKAL 718 1224-08
1h00~-00%30 5 1 WASHER: RECPRENE 75515 201-3
1580=04us 3 HUT-HEXW/LRWR N-32-THD sonae CADER BY DESCRIPTION
0350-001% i BARRTLR BANCK 2-TERM GA| PnLn 18400 0380-001%
go4b0-00222 1 PANEL: NEAR LY L nes10-00222
03410-8022) 1 PANEL: FRONY JEREQ 00510-00211
a0h18-0021 ) 1 BRACKET CONMECTCR (USED WITH AS CONNECTOR] 28%E0 04k)ID-01213
A130-34922 H WIRE: WED 5 N 2isk0 1150-0032
1150=-0037 1 WIREL WHITE/RED 5 BN : FILT Y] §150-00%7
Bl150-0056 1 WIRE: WHITEJORANGE 5 N . 28ha0 2150-04836
B1k0-004G |} WIRE: YELLOW/WHESE § IN 78420 3130-9a40
0370-104% ] KNCA-BaSE 12 DBP ,25=1K-ID WHIL 33r0-10%9%
2190-0022 1 WAZHERD LK IKIL T 570 1IN : 8500 Fi190-0022
29%0-0001 7' | NOTIHEX-BEL=CHAN }/R<32-THD V0003 | ORDER BY DESCRIPTICH
2L10-0360 L] 1 FULEHOLDER BODY JIA MAX FOR UL [13):) [ 3199131
2110-036% ¥ FUSEHOLDER CAP 12A MAX FOR Ul 28500 2110-03€5
2R10-0%69 T FULEHOLDER KUT J2A MAX FOR UL 2hnk0 2110-0%69

: 1803~0090 1 FUSEHOLDER COMPONENT FOR USE QN 24480 1800-0030

See introduction to this seetion for onlering mfummnon ’
*Indicates factory selected volue ) 6 7/6 8




: S ! : ﬁ '
@  TMANUAL CHANGES
' ]: . ) ‘ : : ‘ . '
SR g : MANU&L CHANGES S
3 . g . i_i o . )
c - - S hp- MODEL 410c a
b st - . c i . - ) 1
N : , ELECTRONIC VOLTMETER
i 5 : _ ‘ ) )
- -] New or Revised Item ' Manual Part.Number 00410-90009
: ' CHANGENO.) o B Al T 20V )
R - - ' ' v
L Tite Pngo. Change the instrumant serial numhers to ' ' : l. 10 g P
', which this 00410-80009 manuat applies from *Serial ! RS 4 : B !
" - Numbers: 0982A22339 and Above’ 10 read "*Serial ' 24. Ky J24,97K
Numbers; 098?A22439 and Above'. Chsnge the Y IR R11 !
b NOTICE statdmant from *'For those instruments with : Co
- serisl_numbers CB82A22338 and below, refer 1o, §)'24.37K v

1 . R‘
¢ fanubl Par¢No, 00410-90007.” toread "Forthosain- AV s patntans s N é“-"" R
- - struments with serisi humtars 0982A22438 and N ' " . .
: ' belowr refer to Mcr-ual Part No. 00410 90007." S ) ! ‘ L ; , o
e - J! ) . ‘] —--—-:--n- . . . cL

S Ve ‘ -
! Pano 5-13 ﬂlm 4 | w' Pm l-l Mlnulll Pam. Chsnge : oty 100 ‘
o the AB Caiibration Assembly part :number from . * §| o ERR ' : b
0 410(: 668 10 004 i0-66605. |n Figure £:8, mochunge ) o L . ’ e
. . -should be made on both the :chematic ar'g component . : 8 R? i ' P :
VT locator. 0 Lo i I 1-20.8058 . a a
T T L R ’ o :_ ) =.n ) ’_J ; S B A . _
) Coe ‘) i : . . ‘ ; r. R‘z y ' o .
o N R LN L) ank \ v cor
T L ra.l 5 l! Hgm El. Chlnge tho vnlue ol' AER"O lrom PR ) o T &3t 1. .

oy ! 300 ohms 1o 500 ohma. S \ _— _% ) i [ ) SR
L : b Vo S R - Amplifier Schomate : K
. - Page 84, Ruplacochle Puite, For ABR20, make 'the fol[uwing il b C81. Awplifiar N -
o addhions and changes-' BN i . ' S
Sy SN T =\ ’1- ; -l‘ : A hnll.labs-:\mnu nL L
L mtemes | e Pen N 2 BTN A T o _ ' '
T Degaatien " Number, l o |91 :‘ . m . m . : 3y | Dewrigtien
Ly R | 2100-3351l 'R (T _ .
e St R Lo ' maﬂ 0898-7670 [9 | ¥ |R:FXD 23.60K ., .
R : Mir. : N | X A% 12BW
' "t Oescription ) Code Miz, Part Ro. ' mn; . “ o
. et ; AJR7 (t0e9s-1371 |9 | 1 |R:AxD 20.606K o

R: TAMA 500010% | 73138 | “72ms00 " LT A% 128w -

=
o

R

f'_, : CHA . JUMBER 2 / " il B o ' J )
For Serial Numbers 0982A22449 and sbove wnh solid - ot
,i\,l state amptiﬁar bcard fA3) P/N 0041q 66502. v :

) ' Hpage 51 Pltumi 5.0, Ampliher Cmrem Ad;u::mant 5 ‘ - _ o p! :

S ¥ annqe the paragrach to tead : 3 - - ‘ . . ¢

M ; ': ] . ) o . , . g

i ' 8. Connect a 3466A vollmetur or equivalant' oy \ . " b : .

<% 22 Jvoltmeter 'with an Input impedance-of 10 Moth BT R B R -
. gmamactossAsm ' oy ‘l , '; i T : R R

[ S Adjust AJR12 5o that the voltmeter reads 8.240° . . ) ‘ N
oy Vde: 400 micro emps will [flow through R7' with this | A ) o b s
P readsng b ) ' L '
BRI 3 - Voo I :
R Pllc l-!J Figurs' 58, Amp‘!ﬁcr Schematic. Change R7 in pL oo N
jl-‘-:. -{;F-_ the biaging ciecuitry of the main nmphifcr to 20 605 S ;o s
' Kohm' qs shown in Figure CS1. VR t " ' : !

': . G ) » . . ) : , L ‘ ) i
’ 5March 1982 IR T T S ,Supplemen_tf\for00.410f90009; D
) i A ‘ S . . . J i
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