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SAFETY SYMBOLS

A “This marking ndjacent 1o another mark-
ing_or a terminal or Operating Jevice
indicates that the Oporator must refer
ta an explanution i the Operating In-
structions 1o avoid damnge to the equip-

ment and/or to avoid personal injury.

This WARNING sign denotes a hapard.
It call dienlen o o procire. pruc
tice or the i ich it not_carreetly
performed or i conld reslt in
persomal fnjury,

'llws (‘/\U| 10N sign denotes a_ hazard,
@ procedure, peac-
ke, whish If ot cartectly
to contd result in damnge (o or
on of part o all of the Tnstru-

ment.
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ned 1o provent accidental shosk

Tt o
o it hapay o However, no en-

Sineering,davian <on “ondor ate an ot

s usnd carelessly. Therofore, this manual must be react

carefully and completoly bofore making ony measure:

ments. Failure 1o follow directions <an result in a seri-

ous or fatal accident,

SHOCK HAZARD: As defined in Amesican Nationul
s Sutey Requirements for Flecirica

e & Controlling Inﬂmmﬂ\hlmn a
shosls thall be considored 10 exist st any part in:
volving. otential in excess of 30 volts rms fsine wave)
o 433 alts DC of peak and where 4 leakage current
from tht purt W ground exceeds 0.5 milliampere. when
micastred With an wppropriaie mcnw!m snstrument de-
fined i Section 11.6.1 of ANSI C¥

NOTE: The proper measuring instrument for the meas-
wrement of leikize current consisis essentially of a miel-
work of 1 150K ohms non-inductive resistor shunied by
10,15 microfurad eapacitor connected between the (er-
minals of the measiirine insrument. The leakage ctrent
B thi,poriign of the crrer| that fows theorigh the re-
or M Simioeon Model 229 Seties 2 AC Leakage Cur-
R e ANST CI8.5 requirements Tor. the
measurement of AC lenkage current and can be used for
This purpose. To meastire 1ge current, connect a
1500 ohm nar-nductive resistor in series with o Simpson.
0-500' DC micinammeter and use’ this s the measuring
instrument

FIGURE 1-1.
SIMPSON 467 DIGITAL MULTIMETER



SECTION 1 .

INTRODUCTION

1.1  GENERAL

111 The Simpson 467 Digital Multimeter offers
the best of both worlds, a unique combination of
digital and analog LCD display (Liquid Crystal Dis-
play) used to analyze both steady and pulsating sis-
nals, differential positive and negative peak-holding

addition to the traditional voltage, current and re-
sistance measurements of a 3% digit multimeter, this
versatile Instrument can actually replace the oscillo-
scope and the logic probe used in many applications.

112 In the differential peak mode, the Simpson
467 (hereafter referred to as the 467 or the Instru-
ment) can make percent modulation and signal tracing
measurements. In the pulse detection mode, the Tn-
strumentoffers visual and/or audible indication of
the presence of pulses and logic levels. The LCD
analog bargraph display provides a rapid indication
of cither voltage or current signal levels, offering the
advantages of nulling and peaking from’ an analog
meter.

113 Other standard features of the 467 include:
true RMS measuring capability, basic 0.1% DC volt-
age accuracy, continuity detection with both visual
and audible indications, high voltage transient protec-
tion, excellent overload capability, double-fuse protec-
tion, and designed to meet the requirements of
UL-1244, Safety Standard for Electrical and Elec-
tronic Measuring and Testing Equipment.

1.1.4 The 467 is designed to operate continuously
for 200 hours in the DC voltage mode using a single

11
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9V alkaline “transistor” battery (NEDA 1604A). A
carbon-zinc type battery (NEDA 1604) may be substi-
tuted, with a reduction in operation to about 100
hours. A “B” symbol on the display is used to auto-
matically indicate a low battery voltage, and to
signify a remaining battery life of approximately 20
hours.

115 The 467 display consists of a single liquid
crystal display that includes the following: numerical
display, analog bargraph, and two triangular symbols
for pulse and continuity indications. The numerical
display has 3% digit, 7-segment, high contrast mu-
merals that are 0.4 inches high and are in a single
plane for distant and wide-angle viewing. The analog
bargraph is constructed with 20 segments, absolute
value reading and left-hand zero.

12  ITEMS AND ACCESSORIES

1.2.1 All items and accessories required for the
operation of the 467 are furnished with the Instru-
ment and listed in Table 1-2. Available replacement
parts are listed in Table 8-2.

13  SAFETY CONSIDERATIONS

1.3.1 This Operator's Manual contains cautions and
warnings alerting the user to hazardous operating and
servicing conditions. This information is flagged by
CAUTION or WARNING headings throughout this
publication, where applicable, and is defined at the
front of this manual under SAFETY SYMBOLS. To
ensure the safety of operating and servicing personnel
and to retain the operating conditions of this Instru-
ment, these instructions must be adhered to.
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1.4  TECHNICAL DATA

1.4.1 Table I-1 lists the technical data for the 467
Digital Multimeter.

TABLE 1-1. TECHNICAL DATA
The following eclectrical specifications are valid for
an operating temperature of +18°C to 428°C at
relative humidity up to 90 percent unless otherwise
noted.

1. DC Volts:

Maximum | Input Overload
Range | Jngication Protected fo:

200mV | +199.9 mV

2V | #1999V D 1000V

20V +19.99 V (DC + Peak AC)
Al Al

200V | +1999V | Ranges Ringds
1000V | 1000 V
(Max. Input)
Accuracy: (0.1% of input +- 1 count)
Sensitivity: 100 #V on 200 mV Range
Full Range
Step Response:
(to rated accuracy) 1 second
Normal Mode
Rejection: 50 dB minimum (@ 50/60 Hz
Common Mode
Rejection: 120 dB minimum @ 50/60
Hz and DC with 1 k2 un-

balance

9
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2. AC Voltage: (True RMS, AC Coupled)t

Accuracy
Range 20Hzto | 40Hzte | 1kHzto
Indication | %45 ¥is 1 KHz 5 Kz
200mV [ 199.9 mV
| 2v | 1999V xlna.szi of 2 (0.5% of | (5.0% of
put nput - nput -+
20V | 99V Counts) | Counts) | Counts)
200V | 1999V
750 V. 750 V 10400 Hz [ Not
(Max. Input) only | Specified

Tnput Tmpedance ;

Overload *
Protected to:

1Typical Extended
Frequency Response
(Except 750 V Range):

10 M2 and <100 PF

All Ranges

1000V (DC - Peak AC)
or 750 VRMS  All Ranges

Crest Factor: (at full scale) 31

Full Range Step Response:
(to rated accuracy)

3 seconds

# Not to exceed the Volt-Hertz Product of 107,

+1db, 5 kHz to 20 kHz;
+3db, 20 kHz to 100 kHz.
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3. Resistance:
ey 4 D Curreats
Maximum Loty
Ra 5 Ac en-Cireuit . Maxim o
"B | Tudication | Accuraey | Open-Circus Range Yt | g ccurney B
- - B | w99
2002 | 19998 24V : EYN IS (el e
280 24V | 2mA | _womsmA | | M
= (0.25% 2 BT ars
2010 of Input a5V 200wA [ 1099 0A | oo
200 ke +1 Count) FTLY : 2000 mA 199 A | Pt 1 Cound [TV R |
2000 k2 45V
AL 0k ot Overload
20 0| 19.99 M2 | Tnput - 1 24V
‘ount) Protected to: 2 Amps Double Fuse Protected
All Ranges
Short-Cireuit
TestCurrent:  2mA Max. Full Range
Step Response:
Overload (t0 rated accuracy) | second
Proteetedto: 750V (DC + Peak AC)
All Ranges
Full Range Overload Protection: 2A/250 V fuse and 3A/600 V.
Step Response: | second except 20 M2 fuse in serics.
range which is 7 seconds.
Diode Test:  Diode symbol indicated on 2 k@
range. Measures forward drop
of & semiconductor junction, in
millivolts, at 0.5 milliamp
minimum.
1
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6. Bargraph:

Introduction

5. AC Current: (True RMS, AC Coupled)

Sensitivity: 10 mY on 200 mV runge,
Aceuracy

Maximum Burden Aceuracy: £
eati 20Hzto | 40Hzto | voltage | Y
Tndication | 2 Ha i 2 meno).

Runge

o | B Maximum Indication

2mA | 1999 mA |y 506 of| (1550
20mA | 19.99mA | Tnpac 45 | Tnput

Counts) | Counts)

200 mV through
200 V. nd 200
#A through 200

200 mA 199.9 mA mA ranges: 110%: of range.
2000mA | 1999 mA 750 VAC, 1000
VDC, and 2000
St mA ranges: Limited (o maximum in-
verlpa
Protected to: 2 Amps: Double Fuse
Protecicd All Ranges Full Runge Step
Response: (10
rated aceuracy) 150 m sec.
Crest Factor: (at full seale) 31 7. Differential Peak Hold (Switch Selectable For -+,
: — Peak
Full Range Step Response: ‘ealts)
(lo rated ugeuracy) 3 seconds DE Volt and
DE Carrent =(1.0% of Tnpai + 10

counts) DC V; +(1.5% of
input + 10 counts) DC 1.

Overload Pratection: 24,250 V fuse and 3A/600 V
fuse inseries.

Acquisition Time: 10 mS  mvinimum dura-
tion for square pulses.
Display Decay Rate: 1 Coumsee.
AC Voll and AC Cur-
rent (100 Hz to | kHz),

Accuracy: 3% of Inpm 4+ 10
Counts).

Acquisition Time: 200 mS$ minimum duri-
ion.

L
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8. Absolute Value Pulse Detector: (200 k range)

Reference Level:
Display:

Pulse Response:

Input Impedance:

Overload Protection:

Approx. 0.4 V.
“4™ for absolute values
sreater than reference.
“y for absolute values
less than reference (audio
tone coincident with T
switch selectable).
“§” for inputs passing
above and below refer-
ence.

50 48 (minimum width of
a0 to =1 V pulse re-
quired to turn on display
“A" Pulse  strefcher
holds display for approx.
100 mS when narrow
pulses are detected).

100 kQ in parallel with
<100 PF up to +5 V typ.

750 VDC or Peak AC.

Continuity: (200 & 2k ranges)

Display:

Response Time:

Overload Protection:

“ 4% open circuit.

“1 continuity  (with
switeh activated tone).

50 #S (minimum dura-
tion of continuity or open
to turn on display or au-
dio tone). Pulse stretcher
holds display and tone
for approx. 100 mS.

750 VDC or Peak AC
All Ran,

¢ o

10. Rated Circuit-To-
Ground Voltage:
(maximum common
mode voltage) A

11. Transient Protection:

12. Display:
Numerical Display:

Analog Bargraph:

Conversion Rate:
Numerical Display:

Bargraph:

DC Polarity Selection:

13. Power Requirements: *
Battery Life:

Battery Type:

Low Battery Indicator:

Introduction

1000 Volts (DC + Peak
AC) Maximum from any
input terminal 10 power-
line (earth) ground.

Protected against tran-
sients on all voltage and
resistance ranges: 6 kV
@ 100 4S.

3% digit, 7 segment, 0.4”
LCD.

20 segment LCD bar-
eraph with 2 segments
overrange. Absolute value
reading. Lefthand zero.
(22 segments total).

3 readings per second.
nominal.

60 {eadings per second,

Auromahc " indica-
tion, “+” implied.

200 hours with alkaline
battery.

(1) 9-volt alkaline “tran-
sistor” battery (NEDA
1604A).

Automatically  displays
“B" to signify a remain-
ing battery life of ap-
proximately 20 hours.

* Applies to DC volt and DC current ranges only.




. Temperature Rung
Operating: 0 to+s5C
Storage: —40°C 1o +70"C

Introduction

Temperature Louﬁmm-
¢

18°C

8°C to |55 (; Less than 0.1 times the
applicable accuricy spe

ification per

Relative Humidity:
Operating:

maXimum  up fo
0% maximum
55°C (non-con-

up to
densing),

Dimensions:

2 in. (50.8 mm).
5.6 in. (143 mm).
4.6 in. (16,8 mm),

Weight: Approx. 1,5 Ibs.

TABLE 1-2. ITEMS AND ACCESSORIES
FURNISHED WITH THIS INSTRUMENT

ity Description Part N
Operator's Manuil 6-112491
Batiery, YV Alkaline 5114907

INEDA 1604A)

Test Lewd Set: One black
and one red insuluted lead ' o

Number
visions for serew-on allign- s 00043

tor clips (One red and one
hlack supplied).
467 in blue case 12551

SImPSon { 4678 in black case 12552

SRewil item. Py
6 ©

[~ SECTION Il

INSTALLATION

21 G RAL

211 This section contains instructions for the in-
stallation and shipping of the 467. Included are un-
pucking and inspection procedures, warranty, ship-
ping. power source requirements, and installation.

22 UNPACKING AND INSPECTION

221 Examine the shipping carton for obvious signs
of damige. 1 damuge is suspected open the carton
and inspect the Instrument for possible damage. 1f
jmage s noted, notify the carrier and supplier prior

ator's Manual in
ety. Then run a serics of familiarity tests as
instructed in this manual. Also, check that all items
are included with the Tnstrument (Table 1-2).

23 WARRANTY

231 The Simpson Electric Company warranty
policy is printed on the inside front cover of this
ual. Read it carefully prior to requesting a war-
ranty repair.

NOTE: For assistance of any kind, including
help with the Instrument under warranty, con-
tact the nearest Authorized Service Center
(listed on the last pages of this manual). Tf
it is necessary to contact the factory directly,
give full details of any difficulty and in¢lude
the Instrument model number, serial number
fat the back of this Instrument) and dute of
purchase. Service data or shipping instructions
will be mailed promptly, 1f an estimaie of

ma




Tnstallation ‘

charges for nonwarranty or other service work
is required, an estimate will be quoted. This
charge will not be exceeded without prior ap-
proval.

24  SHIPPING

240 Pack the Instrument carefully and ship it
prepaid and insured to the proper destination.

2.5 POWER SOURCE REQUIREMENTS

2 51 The 467 is a battery-operated Instrument. An
alka 9V “transistor” battery is factory installed in
the Instrument, (See item 13, Table 1-1 for battery
type and paragraph 7.3 for installation.)

2.6  INSTALLATION

261 The Instrument may he operated in a hori-
zontal (on its rubber feet) or vertical (on its back)
position. Tt can also be set at an inclined angle by
positioning the stand under the unit.

*©7

® SECTION I

CONTROLS, CONNECTORS, AND
INDICATORS

3.1. GENERAL

311 Before attempting any operation of the 467.
become familiar with each control. A therough un-
derstanding of how the Tnstrument operates will avoid
undue mistakes and prolong the life of the Instru-
ment.

3. FRONT AND SIDE PANEL DESCRIPTION
32,1 This section, consisting of Table 3-1 and
Figures 3-1 and 3-2, will describe the proper function
of the 467,

TABLE 3-1,
FRONT AND SIDE PANEL DESCRIPTION
1. POWER
Switch: Pushbutton switch used to apply
ON = or turn off power to the Instru-
OFF ML ment.
2. Function Connect the input o the appropti-
Switches: ate measuring circuits as follows:

v Selects the DC voltage or AC volt-
age measuring circuil, depending
on the position of the DC/AC
pushbutton switch.

mA Selects the DC current or AC cur-
rent measuring circuit, depending
on the position of the DC/AC
pushbution switch.

31



Controls, Connectors, and Indicators

EN

Selects the resistance measuring
circuits in conjunction with the
selection of any one of the six re-
sistance range pushbutton switches;

or
selects pulse detection mode in
conjunction with the selection of
the 200k § pushbuton switch;

or
sclects DIODE TEST in canjunc-
tion with the selection of the 2
k -»+ pushbutton switch;

or

selects CONTINUITY TEST in con-
junction with the selection of the 2 k
range. Continuity oceurs with resis-
tance of 500 ohms or less in the 2 k
range.

The IN position selects the AC
voltage or AC current measuring
circuit, depending on the selection
of either the V or mA pushbutton
switch e

selects the audible buzzer for pulse
detection and CONTINUITY in
conjunction with the selection of
the § and the appropriate re
ance range pushbution switches,

In conjunction with the ¥=" slide
switch, selection of this pushbutton
switch can be used 1o capture
positive or negative peaks on any
range of voltage or current being
measured

¢ o

3. Range
Switches:

Voltage:

Current;

Resistance:

Continuity:
Diode Test:

Pulse
Detection:

4. Display:
Numeric:

Analog
Bargraph:

Controls, Connectors, and Indicators

Selects the appropriate circuits re-
quired 1o obtain full range meay-
urements as follows:

200mV, 2V, 20V, 200V, 1000-
VDC/750VAC

20044, 2mA,
2000mA

2002, 2k, 20k,
20MQ

2009, 2k ranges
2k -9

20mA,  200mA,

200k, 2000k,

200k8

The numerical display is a single
LCD which'includes & " polarity
sign, (4" sign is implied) a “1”
digit, three 7-segment 0 to 9
digits and a programmed decimal
point, to indicate the polarity and
the value of the signal being meas-
ured.  Overrange  (out-of-range)
conditions are indicated by a blank
display, but with the most signif-
icant 1" digit displayed.

The LCD analog bargraph consists
of 20 regular segments and 2 over-
range segments. The analog bar-
araph  provides absolute value
reading and a left-hand zero scale.

33



Controls, Connectors, and Indicators ‘

FIGURE 3-1. FRONT PANEL DESCRIPTION

Controls, Connectors, and Indicators

FIGURE 3-2.
RIGHT SIDE PANEL DESCRIPTION




Controls, Connectors, and Indicators .

Pulse
Detection

Continuity

Low Battery:
B

5. VA8 Jack:

6. Com Jack

7. mA Jack

4 for absolute values greater

than approximately = 0.4 volt
1 for absolute vilues less than
0.4 volt
* for open circuit.
¥ for indication of continuity
Low battery condition is indicated
v the symbol “'B" located in the
upper left-hand corner of the dis-
play. The first appearance of the
““B" signifies a remaining battery
life of approximately 20 hours.

This jack is used 1o connec
the red test lead, the “high” o
side of the circuit heing mea
wred 10 all voltage und. resistance
measuring circuits through the
range and function switches.
This jack is used 1o connect, via
the black test lead, the “low” or
" side of the circuit being meas-
ured o the internal circuit COM-
MON. Do not float this terminal
more than 1000 (DC plus AC
peak) volts away from earth

Vi

This, jack i5 used. o connes
the red test lead, the “high" or
£ side of the circuit being meas-
ired 1o the current measuring cir-
cuits through the range and fune-
Hon switches.

Refer to Table 11 item 10

SECTION IV
OPERATING INSTRUCTIONS

41 GENERAL

VOLTAGES ENCOUNTERED WITHIN THE CAPABILI-
TIES OF THIS INSTRUMENT ARE DANGEROUS AND
CAN BE FATAL READ AND FOLLOW FULLY THE
INSTRUCTIONS PROVIDED IN THIS OPERATOR'S
MANUAL AND ADHERE TO THE FOLLOWING:

410 Turn off circuit power before connecting and
disconnecting test leads

412 Do not float the input terminals more than
1600 volts (DC — peak AC) from earth ground.

413 Do ol use this tnstrument for making meas-
urements in high voltsge and high power circuits un-
less gualified to do so

414 Do not exceed the following input limits:

Function Maximum Input
AC/DC Volis 1000V (DC + peak AC)
AC/DC mA 2A (Fuse Protected)
OHMS TS0V (DC | peak AC)

lure to stay below these limits can lead to per-
sonal injury and/or damage to the Instrument.

415 For maximum safety. do not touch test leads,
direuit, or Tnstrument while power is applied to the
irenit being meastred,

42 BATTERY

42.1 This Instrument is powercd by one 9V alkaline
battery (NEDA 1604A)



Operating Tnstructions ‘
422 A “B" indicator will appear in the display
when the remaining battery life has dropped 10 ap-
proximately 20 hours, (See paragraph 7.3 for bat-
tery replacement )

43 CURRENT RANGE FUSES

431 There are two fuses, F1 ; d F2, in series in
the current measuring cireuit. They are rated at
2A 250V (3AG Normal BLO) mA 3A 600V (BBS)
respectively.

432 To check for o blown fuse, depress the "0
and 2K butions. Cannect the and “mA*
input jacks topether. The meter should read ap-

proximately 100, If the meter indicates overringe,
one or bath of the fuses iy hlown. (See paragraph
7.4 for fuse replacement )

44 DC VOLTAGE MEASUREMENTS:

N OUT for BC

200mv 2v  20v

ooo

OUT for normal
(non-peak hold
operation)

IN for 1000V range

4z FIGURE 4-1. DC VOLTS

Operating Instructions

. Review the Safety Precautions in paragraph 4.1.

. Connect the red test lead to the V-2 jack and the

black lead to the COM jack.

. Depress the “V” function switch,

Set the AC, DC pushbutton switch to the pe
(OUT) position.

Set the PEAK HOLD switch to the OUT posi-
tion for normal operation.

Depress the appropriate voltage range switch, If
the voltage being mensured iy unknown, begin
with the 1000 volt DC range switch.

e |

Do not attempt fo measure voltages on the 1000
VDC range which might be greater than 1000 velts
oc.

REMOVE ALL POWER FROM THE CIRCUIT
BEING MEASURED AND DISCHARGE ALL
CAPACITORS.

- Connect test leads to the circuit being measured.

Apply power to the circuit being measured. The
Instrument will automatically indicate the correct
polarity, “_" 1o indicate negative and no sign 1o
imply positive polarity. The value of the voltage
being measured will be indicated on both the
numerical and analog bargraph displays.

Remove all power from the circuit being meas-
ured and discharge all capacitors prior to discon-
necting test leads.

43



Operating Instructions ‘

4.5 AC VOLTAGE MEASUREME|
1 B IN far A

200mv 2y 20v

oo

OUT for normal
IN fiar 750V range (non-peak hol
operation)

FIGURE 4-2. AC VOLTS

B

. Review the Safety Precautions in Paragraph 4.1.

2

Connect the red test lead to the V-2 jack and the
black lead 10 the COM j;

. Depress the “V" function switch,

=

Set the AC, DC pushbutton switch to the AC
(IN) position.

Set the PEAK HOLD switch to the OUT posi-
tion for normal operation.

Depress the appropriate voltage range switch. If
the voltage being measured is unknown, begin
with the 750 VAC range switch.

Do not attempt jes on the 750
VAC range Ehicn i gmm than 750
volts,

. Operating Instructions

£ Remove all power from the circuit being meas-
ured and discharge all capacitors.

h. Cannect test leads to the circuit being measured.

i. Apply power to the circuit being measured, The
value of the voltage being measured will be indi-
cated on both the numerical and analog bargraph
displays.

Remove all power from the circuit being measured
and discharge all capacitors prior to disconnecting
test leads.

46  DC CURRI

MEASUREMENTS:

IN for mA

OUT for BE

OUT for normal
(non-peak hold
IN for 2000 mA range operation)

FIGURE 4-3. DC mA
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. Review the Safety Precautions in Paragraph 4.1.

Depress the “mA™ function switch.

Set the A€, DC pushbuton switch to the DC
(OUT) position.

Set the PEAK HOLD switch to the OUT posi-
tion for normal operation.

. Depress the appropriate current range switch, I

the current being measured is unknown, begin with
the 2000 mA range.

. Connect the red test lead to the mA jack and the

black test lead to the COM jack.

REMOVE ALL POWER TO THE CIRCUIT
BEING MEASURED AND DISCHARGE ALL
CAPACITORS.

Open the circuit in which the current is to be
measured and securely conncct the test leads in

series.

Ensure that a current range is never connected

source and that the circuit into
mm\u'ld (ln series) does not

have a voltage, with respect to ground, exceeding
the rated circuit- In-qlcuml Vuhlgu of 1000 valts (DC
plus AC peak).

Apply power to the circuit heing measured.

The value of current being measured is indicated
on the numerical display.

REMOVE ALL POWER FROM THE CIRCUIT
BEING MEASURED AND DISCHARGE ALL
CAPACITORS.

Disconnect the test leads and reconnect the cir-
cuit which was originally opened.

Operating Instructions

47  AC CURRENT MEASUREMENTS:
IN for mA

IN for AC

IN

OUT for normal
(non-peak hald
operatian)

IN for 2000 mA range
FIGURE 4-4. AC mA
. Review the Safety Precautions in Paragraph 4.1.

b. Depress the "mA" function switch.

¢ Set the AC, BE pushbutton switch to the AC
(IN) position.

d. Set the PEAK HOLD switch to the OUT posi-
tion for normal operation.

e. Depress the appropriate current range switch. 1t
the current being measured is unknown, begin
with the 2000 mA range.

f. Connect the red test lead to the mA jack and the
black test lead to the COM jack.

& REMOVE ALL POWER FROM THE CIRCUIT
BEING MEASURED AND DISCHARGE ALL
CAPACITORS.
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WaBNING. '

Ensure that 5 current range is never ed a. Connect the red test lead to the V-2 jack and the
zooss » voltae sourca i that the. creh ko black Jead to the COM ja
which the 48] in doos ot

hive o vollage whh respec fo grond, ex
the rated circuit-to-ground voltage of 1000 volts (DC
plus AC peak:

b. Depress the “2” function switch.

Dl AL peak). ¢. Depress the appropriate resistance range switch:

L il it i icl t is 10 be ss

b Gen T o b Ll (1) Low Power (0.45V open-cricuit voltage) 20k,
megslod and. securely W 200k, and 2000k ranges.

series.

Standard Power (2.4V open-circuit  voltage)

i. Apply power to the circuit being measured. 2002, 2k, and 20 M2 ranges.

j. The value of the current being measured is indi-

e . 1F the resistance being measured is connected. int
cated on the numerical display. 2 i

a circuit, be certain that all power is removed from

k. REMOVE ALL POWER FROM THE CIRCUIT the circuit and all capacitors are discharged. Check
BEING MEASURED AND DISCHARGE ALL for current paths other than through the resistance
CAPACITORS. being measured. These paths can result in a

) measured value which is lower than the actual
. Disconnect the test leads and reconnect the circuit value of the resistance being measured.

which was originally opened.

¢. Connect the test leads 1o the resistance being
48  RESISTANCE MEASUREMENTS: measured.  Be careful not 1o contact adjacent
UT for normal points. even if insulated, particularly when ma
resigerice, furielh high resistance measurements. Some insulators
can have relatively low insulation resistance. which
can sufficiently shunt the resistance being measured
1o result in 4 measured value lower than the actual

V-5 value,

IN for g2

com 7. Allow time for the display w stabilize. This pro-
cedure is especially important when measuring a
high value resistance shunted by a large value of

¥ capacitance.
NOTE: “PEAK HOLD* .
not usable in 2. Disconnect test leads.
O EOHER BENGES resistance mod,
must be set in
OUT position o

48 FIGURE 4-5. RESISTANCE
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4.9  CONTINUITY MEASUREMENTS:

IN for (J) AUDIBLE
CONTINUITY INDICATION

IN for
CONTINUITY

not usable in
cantinuity mede,
must be set in
OUT position.

Select 2k range.

FIGURE 4-6. CONTINUITY

a. Connect the red test lead to the V-2 jack and the
black test lead to the COM jack.

B4

Depress the “2" pushbutton switch.

c. Depress the “2k” range switch.

. Continuity is indicated by a downward pointing
AITOW "y

Depress the “ I pushbutton switch for an audible
continuity indication.

The Instrument responds to continuity of 50 4§
or longer duration.

NOTE: “PEAK HOLD"

. Operating Instructions

410 DIODE TEST:

IN for Diods Tes! IN

NOTE: “PEAK HOLD"
ne ussble in

diade fest mode,
must be sel in

OUT pesirion.

IN for 2w

FIGURE 4-7. DIODE TEST

@ The diode to be tested must be out of circuit.

b. Connect the red test lead 1o the V-2 jack and the
Biack test lead to the COM jack.

¢ Depress the “2" pushbutton switch.
4. Depress the “2k,#+" range switch.

e Connect the “V-2" test probe to the anode of the
diode and the “COM" test probe 1o the cathode
of the diode.

The voltage drop with a 0.5 mA current will be
displayed. A reading of .550 to 950 V is a
typical value for silicon diodes.

ol

Reverse the leads; the numerical display should
show overrange.
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411 PEAK HOLD: ‘
Solect Sejet
WG Awpc N

N for PEAK
HOLD

Sl oppopriso e Sl 4o
FIGURE 4-8. PEAK HOLD

4.11.1 PEAK HOLD can be used to capture positive

or negative peaks of voltages and currents on the

digital display.

rosimive PEAK, AMS
e EAK. S50V AC
MODE MODE
T_NEGATIVE
PEAK, 800V

ov
4.11.2 Procedures:

. Follow the procedure (and warnings) listed for the

a
function desired.

b. To measure peaks, operate the PEAK HOLD con-
trol switches as described below for the apprapriate
input condition (A, B, or C).

¢ To make a new measurement, first release the
PEAK HOLD swiich (out position) to clear the
previous reading.

Usi PEAK HOLD the Resistance Measurement
mode will result in erroneous readings.

412

i e

Operating Instructions
PEAK HOLD SWITCH OFERATION,

[ conoitiona | cobmions | GonoiTionc

s oo
| e s 1T L

2 St the Z b PEAK | 2 S te pEAK
aieh 10 the o swich o | HOLD™ e 1
berition e I ponnen. | et mosion

T St e % T Ser e T_Pertorm he pro-

Switeh 10 ihe '+ | awen to the 1" | cidare betow 101

bosinion bosttin mast NEGATIVE

2 Sethe PEAK |2 Seuine BEAK | 2 Serite s
witch Switeh 10 e "+

e pesan potion

1 Perform tho pra S the 1

1he st POSITIVE

it 6 the

412 ABSOLUTE VALUE PULSE DETECTOR:

NOTE: In the
mode, the r

bsolute value pulse detecior
ding of the digital display is

IN fo

r ()
sudible ndicstisn

IN for (4)
pulse detection

NOTE: “PEAK HOLD”
not usable in the
pulse dstector mode
must ba set in

E 4.9, OUT position.
ABSOLUTE VALUE PULSE DETECTOR

INfer ( 4) pulse detector
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4121 The absolute value pulse detector automatically
detects and indicates the presence of either positive or
negative pulses.

4.12.2 To be detected, the pulse must have a mini-

mum pulse width of 50 xS and must exceed a refer-

ence level of approximately =0.4VDC.

4.12.3 Procedures:

a. Connect the test probes to the “V-2" and “COM"
input jacks.

b. Depress the * ' » and * 200 k§ " switches.

c. If an audible Slgnal (correspondmg to they » arrow)
is desired, depress the J AC switch.

d. Follow the instructions and observe the warnings
listed for the resistance function.

e The display and buzzer indications for various
input signals are shown below:

PULSE & LOSIC LEVEL DETECTION MODES

e LU AL

e A ALA A

»

F= v

‘ Operating Instructions

413 ANALOG BARGRAPH DISPLAY

413.1 The analog bargraph display provides a rapid
indication of cither voltage or current signal levels,
offering the advantages of an analog meter in a
digital instrument.

4132 The bargraph reading corresponds o the nu-
merical reading in both AC/DC volts and AC/DC
mA functions. Tn addition, the bargraph can be used
10 perform the following:

1a DC volis or DC mA functians, follow changes

in varying inputs. Applications would include

nulling, peaking, and observation of AC frequen-
cies below 30 Hz.

. Observe instantancous AC/DC veolts or AC/DC
mA readings when PEAK HOLD is in use. The in-
put will still be monitored and displayed on the
bargraph after PEAK HOLD has captured 2 peak
on the numerical display.

b,

4.13.3 The bargraph displays absolute values, with
polarity provided by the numerical display; "
is implied.

4.13.4 The bargraph will display 110% of the range
selected.  An arrow pointing to the right indicates
overrange conditions.




SECTION V
THEORY OF OPERATION

51 OVERALL SYSTEM

£1.1 The basic system block diagram for the 467 is
shown in Figure 5-1.

5.1.2 Signal Conditioning Section

513 The parameter being measured is connected 1o
the input terminals. The corresponding Signal Condi-
lioning circuits convert this parameter into & propor-
tional DC voltage. The conversion is accomplished
by the Atteniator, Current Shunis, Resistance: Con-
verter, Peak Hold. True RMS to DC Converter, and
ted switching.

assoc

5.4 Analog-To-Digital Converter Section

5,15 The A/D converter
A/D Converter. the Bargraph Converter, and the
Pulse und Continuity Detector. The A/D two-slope
converter changes the DC output voltage from the
signal conditioning seetion 1o digital information to
drive the numerical display. The singleslope Bar-
wraph converter changes the DC output voltage from
the signal conditioning section 1o drive 1 22-segment
bargraph display, The Pulse and Continuity Detector
determines whether or not the conditioned input DC
voltage level or pulse exceeds a predetermined refer-
ence level and anprapriately activates either the up-
ward or downward arrow on the display.

ection consists of the basic

Theory of Operation

-

[ DispLaY

! | secrion
L

SECTION
BARGRAPH
CONTIRUITY

A/D CONVERTER

FUNCTION
ann
RANGE

SWITOHES

SIGNAL CONDITIONING SECTION
TRISTODC
COWERTER

—_——————

RESISTANCE
CONVERTER

I
|
|
|
|
|
i

FIGURE 5-1. BASIC SYSTEM DIAGRAM
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1.6 Display Section

5.1.7 The A/D converier decodes the BCD into
T-segment information by the onboard décoder-driver.
The numerical display is driven directly by the A/D
converter LST chip. The digital information from the
bargraph converter is fed into a shift register, which
in twin drives the 22-seement analog bargraph, The
artows are being driven by the pulse and continuity
detector to indicate the level of the incoming DC
voltage or pulse

A. DG VOLTAGE

V-io
IaTTENUATOR|
com

CONVERTER

B, ACVOLTAGE
FIGURE 5-2.
BASIC VOLTAGE MEASUREMENT CIRCUITS

52 INPUT CIRCUITS

521 DC Volige Measurements

2.2 The basic DC Voltage circuit is shown in
Figure $:2(A). The DC Voltage being measured is
connected 1o the “V-! and “COM™ jucks, attenuated
according to the range selected and converted into
digital information by the A/D converter.

The A'D Converter provides a basic 200mV
sensitivity range. The input voltage being mensured
i atienuated 1o provide 200 mV by the input divider
network. The divider network is used on the 2V.
20V, 200V and 1000 Volt ranges.

524 AC Voltige Measurements

525 The basic AC vollage measurement circuit is
shown in Figure S-2(B). The AC voltage beine meas-
ured is connected 1o the “V-2 and “COM” jacks,
sttenuated aceordine to the range selected and applied
1o the amplifier. The output of the amplifier is con-
verted into DC voltage by a True RMS converter and
the resulting 200 mV DC voltage is measured by the
A'D Converter. A buffer is used between the atienu-
stor and the True RMS converter.

526 True RMS conversions are limited by their
srest factors ws (o the type of waveform which can
be measured. The crest factor is defined as the ratio
of the p lue 10 the RMS value of # periadic
waveform.

527 DC Current Measurements

528 The basic DC current measurement circuit is
shown in Figure 5-3(A). The current being measured
is connected in series with the “mA” and “COM"
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jucks across the internal precision shunt resistance.
The value of the shunt resistance depends on the
current range selected. The DC voltage developed
across the shint resistor s measured by the A/D
Converter.

The full range sensitivity of the A/D Con-
verter is set for 200mV, The internal shunt resistance
for cach current equals 200mV divided by the full
range current. For example. if the full range current
is 2001A, the shunt resistance is 1000 ohms.

me s

m‘_j]

6 RESISTANGE
FIGURE 5-3. BASIC DC CURRENT AND
RESISTANCE MEASUREMENT CIRCUITS

‘ Theory of Operation

5.2.10 AC Current Measurements

5211 The basic AC current measurement circuit is
essentially the same as the DC current measurements
circuit (paragraph 5.2.7), except that the voltage de-
veloped across the internal shunt resistance is meas-
ured by the AC voltage measurement circuit,

5.2.12 Resistance Measurements

5.2.13 The hasic resistance circuit is shown in Figure
(B). The resistance being measured, Rx, is con-
nected 10 the “V-2" and “COM” jacks. A voltage
ratio is made by comparing the unknown resistance
(R with an internal standard resistance R ref. The
voitage ratia is applied o the A/D converter {0 yield
a numerical value which is proportional to the un-
known resistance s shown in Figure 5-3(B). The
ranges of the resistance measurement circuit are
determined by the range switch selected.

5.2.14 Peak Hold

5.2.15 Asimplified block diagram of the Differential
Peak Hold circuit is shown in Figure 5-4. The ‘Peak
Hold"" circuitry consists of a storage capacitor, (wo
diodes, and two isolation amplifiers connected in a
unity gain configuration. Initially, the Cs capacitor is
discharged. When e ““Peak Hold™ pushbutton is
depressed, the Cs capacitor is charged to cither the
most positive or negative potential of the input signal
via [C 201. The polarity is determined through either
diode Q300 or Q301 by the selection of the **+
switch position. Once the most extreme potential is
removed, the diode is reverse biased and the potential
is stored in the Cs capacitor. The decay rate of the
stored potential is about one count per second.
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53  SPECIAL CIRCUITS

.3.1  Bargraph Converter

532 A simplificd block diagram of the Bargraph
Converter is shown in Figure 5-5. The bargraph con-
verter is a single-slope, 60 sample per second, absolute
value A/D circuit that interfaces with a 22-segment
liquid crystal display.

533 ‘The input buffer consists of a gain of five (5)
amplifiers and an absolute value converter. The out-
put of the absolute value converter is always nega-
tive.

oS
conveRTER

0 c.
Q300 ~ I :

FIGURE 5-4. SIMPLIFIED BLOCK DIAGRAM,
PEAK HOLD CIRCUIT

Theory of Operation

SHIFT
REGISTER

I
& 4
% o8 £
g T
3
g
2 &
H 2
H ¢
g =

- o
EFS £3

FIGURE 5-5. SIMPLIFIED BLOCK DIAGRAM
OF BARGRAPH CONVERTER
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534 A 60 Hz resel pulse, derived from the LCD
backplane, is used ta synchronize the conversion. The
comparator enables the clock from the falling edge
of the resel pulse to the point where the timing ca-
pacitor voltage exceeds the voltage at the input buffer
output. The number of segments displayed equals the
number of clock pulses generated. The shift register is
resel with every conversion cycle.

5.3.5 Pulse and Con

uity Detector

53.6 A simplificd block dingram of the pulse and
continuity delector is shown in Figure 5-6. The ab-
<olute-value input signal is compared with a reference
voltage at IC101B comparator. Integrated  cicruits
ICI04A and IC104B are edgetriggered monostable
multivibratars,  1C104A detects 1 positive - going
pulse or “above reference” level and turns on the 4
symbol and holds for 100 milliseconds. Conversely,
ICI04B detects @ negative - going pulse or “below
veference” level and turns on the 1" symbol and
holds for 100 milliseconds.

7 1f the front panel pushbution switch * FAC”
(IN position) is selected in conjunction with the pulse
on continuity detection swilch, an audio tone co-
incident with the down arrow “¥ " symbol will be
generated. The tone s generated by a piezioelectric
element driven by a push-pull oscillator.

38 Continuity is a special case of a “below
reference” level and, therefore, turns on the 17
symbol when the input test leads are “shorted.” Con-
versely, an open circuit or a “non-shorted” condition
represents the “above reference” level and turns on
the *4 " symbol.

Besox uTe
warue

Theory of Operation

POSITIV

FIGURE 5-6. SIMPLIFIED BLOCK DIAGRAM
OF PULSE AND CONTINUITY DETECTOR

,i©7

COMPARATOR Rbbs The e

510

NEGAT IVE
MONOSTABLE



SECTION VI Q
APPLICATIONS

Gl GENERAL
6.1.1 There are three special functions available with
the 467 which expand the test and measurement capa-
bilities of the Instrument. The three functio
(W) Peak Hold
(b) Analog Bargraph
() Absolute Value Pulse Detector

In this section a few interesting and useful applications
of these special functions will be described.

6.2  MEASUREM
WAVEFORMS

OF LOW FREQUENCY

digital multimeters are unable (o give

stable readings of AC voltages or currents
with frequencies below approximately 10 Hz. This
deficiency is due to the signal frequency approaching
the DMM sampling rate, However, by using the 467,
aceurate peak-to-peak measurements can be made,
and the waveform can be visually abserved if the
input frequency is helow approximately 5 Hz.

6.22  As an example of the low [requency signal
measurement  application, consider a servo-control
system in which the position of a slowly rotating
shaft is converted into a voltage proportional 1o the
sine of the shafts angular position. The fest scl-up
required is shown in Figure 6.1 (a).

623 To measure the low frequency signal shown

in Figure 6.1 (a). use the following procedure:

(1) Conneet the test leads from the "V-8" and “COM"
input_ jacks across the leads of the shaft position
indicator transducer.

Applications
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‘DC”, and “2V” pushbutton switches

Applieations

{b) Set the "V’
of the 467,

{c) Turn on the servo-control system. The analog
bargraph will move from 0 to 16, back down to 0,
and back up to 16, but with the minus sign dis-
played in the numerical display. It will then return
to 0, and the cycle will repeat. The movement of
the bargraph provides a visual indication of the
shaft motion.

(d) Depress the PEAK HOLD button with the ** £
switeh in the **+** position. The positive p
voltage (+1.6V) will be held and (ll.splayed as
shown in Figure 6.1 (b). Note that the bargraph is
still following the input signal. The bargraph is
not affected by the Peak Hold function.

(@) th the PEAK HOLD switch depressed, slide

e+ switch to the ** —" position. The neg-

anvc peak voltage (—1.6V) will be held and dis-

played as shown in Figure 6.1 (c). Note that the
bargraph is still following the input signal.

6.3 PEAKING AND NULLING

Analog (moving pointer) meters have tradi-
been preferred over digital instruments for
applications requiring trend analysis. These include
peaking and nulling, in which the absolute reading is
fess important than the variation in the reading. For
these applications, ignore the numerical display, and
observe the movement of the analog bargraph display,
which is analogous to the moving pointer. Once &
peak or null has been reached, the reading of the
signal can be taken from the numerical display.

(=1

Applications

.

64 USE OF THE 467 AS A LOGIC PROBE

641 The use of digital clectronics has spread into
e consumer field, with applications in even low-
priced appliances and entertoinment products, as
well as through the industrial market. For this reason
2 logic probe 10 analyze these digital circuits is be-
coming increasingly useful.

64.2

In essence, a logic probe indicates the logic
ta point in 4 d | This state will be
or a *0". A “1” state most often indicates a
positive voltag state is near circuit ground
(ther circuits which use negative logic. but this is

ar

compensated for by the 467, which operates as an
state

solute value logic probe). The level of a 1"
wsually between 4-2.5 and -5 VDC for TTL.,
tween 5 and +15 VDC for CMOS logic

643 As an example of the logic probe function of
the 467, consider a digital circuit putting out a string
pulses with various repetition rates. The cireuit
CMOS, with a “I" being +15 VDC and a “0"
g circuit ground. The test set-up and pulse train
are shown in Figures 6.2 (a) and (b).

the logic waveform shown in

) Connect the test lead from the “COM" input jack
1o the circuit ground. Connect the test lead from
the “V-2" input jack to the point in the circuit (o
be analyzed.

the " and “200k8 " buttons. 1 de-

sired, the continuity buzzer can be tuined on by

depressing the “J AC" button. The buzzer will
coincide with the “ ¥ " display.

1b) Depre;
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FIGURE 6-2.
USE OF 467 AS A LOGIC PROBE

(2) The logic waveform in Figure 6:2 (b) will produce
the display shown in Figure 6.2 (¢). Note that the
reading in the numerical display is meaningless.
Also note that the pulse streicher ciruit in the
467 will keep either the “A" or the “¥" display
clement on for approximately 100 m$ after the
logic state changes. This enables the operator to
detect pulses a5 short as 5045 in duration. This
also menns, however, that detected changes in s
slightly lag the actual changes, as shown in
Figure 6.2 (c).

5 LOCATION OF WIRING INTERMITTENTS

S50 1t is sometimes necessary to locate an inter-
mitlent. wire or connection in a picce of equipment.
This can be very time consuming if the intermittent is
sftequent or of very short duration.

£3.2 To use the 467 fo locate an intermittent:

2 Conneet the test leads from the “V-
input jucks across the wire or connection wh chA
suspected of being intermittent. Depress the "'
and “2002" buttons. Put the " switch in the

%) With continuily indicated, depress the PEAK
HOLD bution.

‘o1 1t the reading on the Instrument is later seen 1o
e higher than when the PEAK HOLD buiton
was depressed. an intermittent has occurred.

4 The continuity indicator is unaffected by the Peak
Hold function, and can be used to indicate
continuity at the present moment
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6.6 PEAK IN-RUSH CURRENT

MEASUREMENTS

6.6.1 Most types of line-operated equipment, from
motor driven appliances fo consumer electronic pro-
ducts, draw o heavy surge of line current when they
are turned on. This current may be many fimes the
rated operating current of the product. It is occa-
sionally desirable to measure this surge current.

6.6.2  As an example of the in-rush current measure-
ment application: Suppose that a television set, which
draws 1 ampere when operating, is (o be checked for
peak in-rush current to make certain that u replace-
ment power switch is capable of handling the surge.
Since the in-rush current is likely to be over two
amperes, the limit of the 467 current measurement
capability, a Simpson 153-2 AMP-CLAMP will be
used. (Current range from 2 Amps to 200 Amps.)
The set up required is shown in Figure 6.3 ().

6.6.3 To measure the input surge current:

(a) Close the AMP-CLAMP jaws around one side of
the AC supply cord. This can be dome con-
veniently by using a Simpson 151-2 line splitter.

(b) Connect the AMP-CLAMP to the *
“COM™ input jacks.

2 and

In this case. a surge current between 2 and 20
amps is expected, 5o the AMP-CLAMP is set (o
the “20A™ posilion. Referring to the chart on the
AMP-CLAMP body, the “2V” button on the 467
is_depressed. Depress the “V* button. Set for
e

61

(d) With the 467 rea
huiton, with the

Applications

ine (0, depress the PEAK HOLD
switch in the "4 position

(e) Turn on the television set.
current will be e

The peak in-rush
piured in the numerical display.

(1) Set for “AC", “V" and release the PEAK HOLD
switch o measure the steady-state eurrent.

Teea|

TSTEADY]
STATE




SECTION Vil
OPERATOR MAINTENANCE

71  GENERAL

7.1.1 This section will describe the necessary pro-
cedures needed to effectively service the 467.

72  COVER REMOVAL
7.2.1 The rear cover can be removed for servicing
by using the following procedures:

WABNING

Remove all power and connections to the Instru-
ment bafore removing the case cover. Do ot oper-
ate the Instrument with the rear cover removed,

4. Set the POWER switch 1o the OFF position.

b, Disconnect the test leads from the Instrument.

¢ Turn the two screws on the back cover counter-
clockwise until the rear cover is removed. (The
two screws will remain in the cover.)

d. Reverse this procedure when replacing the cover.

73 BATTERY INSTALLATION/REPLACE-
MENT PROCEDURES

7.3.1  Use the following procedure to install or re-

e the battery:

Set the POWER switch to the OFF position.

b. Remove both test leads from external circuit con-
nections and from the 467 input terminals.

¢. Remave the rear cover by turning the 1wo screws
counterclockwise.

¢ 0

Operator Maintenance

e |

Romove both test leads from input terminals be-
fora removing the cover. Do not operato the In-
strument with the rear cover removed,

d. Lift the battery from the compartment and remove
the battery connector.

o

Press the battery connector on the new battery and
return the battery to the compartment.

Replace the rear cover.

NOTE: When a battery reaches the end of
its useful life, replace it promptly. Failure to
do so may result in corrosion at the battery
contacts. '

74 FUSE REPLACEMENT

7.4.1 Both AC and DC current functions are pro-
tected up (0 2 amps with two fuses, FI and F2. The
fuses are connected in sel and are accessible with
the removal of the rear cover (Figure &-1),

742 Fuse types:
Fi: 3AG, 2A. 250V, Normal blow,
BBS, 3A, 600V

743 Fuse Replacement Procedures:

= Set the POWER switch to the OFF position.

= Remove both test leads from external circuit con-
mections and from the 467 input terminals.

= Remove the rear cover by turning the two screws
counterclockwise.
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d. Carefully remove and replace the defective fuses(s).

The combination of fuses provided in this Instru-
ment will perform properly only when tho spo
fiod types and values of fuses

incorrect fuses will reduce the prolection afforded
1o the Instrument and can endanger the upﬂﬂcl
if he's working in high voltage, high powsr

c. Replace the rear cover.

o

ot attempt fo clean this Insirument with the
fost loads connected to a power source.

. Immediately clean all spilled materials from the
Instrument and wipe dry. If necessary, moisten a
cloth with soap and water to clean plastic surfaces.

b.

Do not allow the battery to fully discharge. (A
completely discharged battery may be forced into
reverse polarity which will shorten battery life.)

Whenever possible, avoid exposure to or usage in
areas which are subject to temperature and humid-
ity extremes, vibration or mechanical shock, dust
or corrosive fumes, or strong electrical or elec-
tromagnetic interferences.

¢« e

Operator Maintenance

751 Monthly Care: Verify Instrument calibration
by performing operational checks using known value
sources. 1T a need for calibration is indicated, contact
the nearest Authorized Service Center.

752 Annval Carer It is recommended that the
Instrument be returned unnually to an Authorized
Service Cenler or to the factory for u complete over-
all check and calibration.

753 Storage: When the Instrument is not in use.
store it in 4 location free from femperature extremes,
dust. corrosive fumes, and mechanical vibration or
shock.




The following servicing instructions
are for use by qualified personnel
only. To avoid electrical shock, do
not perform any servicing other than
that contained in the operating
structions unless you are qualified to
do so.

t ‘ SECTION Vil

SERVICING INSTRUCTIONS

%1 GENERAL

SL1 The following paragraphs discuss troubleshoot-
= procedures and replacement parts for the 467.

Sead and heed these instructions carefully.

%2 TROUBLESHOOTING

If the Instrument does not vield satisfactory
. Tollow these procedures before altempling
“intenance on the Instrument.

b

Check that the PEAK HOLD pushbutton switch
% set 10 the OUT position for normal operations.

all switches are positioned correctly for
sarameter and range of the input being measured

4 that the measurement situation is within the
ting of the Instrument,

= Be sure that the battery is properly installed (para-
aph 7.3),

& Ensure that the environment in which the Instru-
ment is being used is within the Instrument speci-
Scations.

pect the device being measured and the meas-
sement test sel-up to ensure that proper shiclding
wd. grounding techniques have been used. Also,
onsider whether the Instrument is significantly
Tecting the cireuit being measured,
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822 I the steps taken in paragraphs 8.1.1 do not
yield satisfactary results, refer to the troubleshooting
chart (Table §-1). If further assistance is needed, con-
tact an Authorized Service Center.

TABLE 8-1. TROUBLESHOOTING CHART
o Symptom: Symbol “B” appears on display.

Probable Causes: Baltery reached the end of its
useful life.

Cure: Replice the battery as noted in paragraph
7.3.

o Symptom: No display or faded display when the
Instrument is turned “ON."

Prohable Canses: Batiery defective, not installed
properly, making poor contact or missing,

Core: Remove cover and check that the battery is
installed correctly and making good contact. (Refer
10 paragraph 7.3 for replacement.)

o Symptom: Indications fluctuate and/or drift, even
though indication is satisfactory at 000 with the
input_terminals shorted, and at 1000 counts when
using & stable and low impedance source.

Probable Causes: Fluctuations, and/or drift are be-

ing generated by the circuit being measured or the

medsurement test set up.

Cure: Use proper shiclding srounding technigues

and conneetions to minimize “pick-up” of un-
vanted signals duc 1o ground loops. poor connec-

tions. and capacitive and /or inductive coupling.

¢« 7o

= Symptom: Operation normal on

Servicing Instructions

o Symptom: Slow response. Operation OK when
using a low impedance input.

Probable Causes: Parameter being measured has a
high source impedance,

Cure: None required.

Symptom: Accuracy nol within specifications when
checked with a stable higher accuracy (at least §
times better) low impedance (voltage measure-
ments) source.

Probable Causes: Instrument is out of calibration.

Cure:  Conlact the nearest Authorized Service
Center.

Symptom: Operation normal on all functions and
ranges except AC and DC Current.

Probable Causes: Current fuse F1 open.

Cure: Replace fuse FI (paragraph 7.4).

1 functions and
ranges except AC and DC Current (F1 checks
OK).

Probable Causes: Current fuse F2 open.

Cure: If F2 has been blown, a large amount of
encrgy has been applied to the current ranges. Cir-
cuit conditions must be corrected before replacing
2.
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83 REPLACEMENT PARTS AND ‘-

SCHEMATIC DIAGRAM

This section conuiins information for ordering
replacement pats and shows the Scheméric Diagram
(Figure #-1). Table 2 lists parts in alphanumeric
order of their reference designators and
their description (Refer 10 Table 12 for liems and
Accessories Furnished With This Tnstrument.)

832 To obuin replacement paris. address order to
the nearest Authorized Service Center (listed on the
Jast pages of 1his manual). Refer 1o paragraph 2.3.1
for ordering instructions.

TABLE §-2. REPLACEMENT PARTS

Symbol  Description Part No.
Batlery, 9V Alkaline
(NEDA 1604A) 5114907
Test Lead Set,

Catalog #00043 10-864590
se, 2A, 250V, JAG 1112911
AL 600V, BBS 6110906

[ Fuse, 3,
<00 Capacitor, SGpF, 1kV, Ceramic 5119653
ciol Capacitor, Variable 1-5pF 5119544
cioz Capacitor, 0.224F, 107

250V, Mylar 6112687
103 Capacitar, 0.0224F, 209,

SOV, Ceramic S-116787
€104, 106,
c2is Capacitor, 10pF, 1000V,

Ceranic 5-113217
€105, 107 Capacitar, 0.01uF. 100V,

Muylar 5117278
Clo8, 113,
€201, 204
c0 Capacitor, 1SuF, 16V,

Tantalum 511553
cly. Capacitor, W00pF, = 5%,

23V, Polystyrene 117577
84

Symbol

cio
@i,
[GEE'S
s

€200,
214

€102

12

216

M

| 208

L208

Replacement Parts

Description Part No.
Capacitor, 4T0pF, 5%, 100V,

Polystyrene 118406
Capacitor, 0.014F., S0V,

Ceramic S113184
CEman DU, 50 VDC.

5119660
Capacibr, 0024F, 1KV,

Ceramic 1113855
Capacitor, 0.047uF, 100V,

Mylar 5117202
Capacitar, 3.3uF, 10V,

Tantalum 5117605
Capacitor, 1F, 16V, Tantalum 5115531
Capucitor, 0.47uF, 100,

yiar 6111168

Capacitor, 1004, 10V,

Electrolytic 54117206
Capacitor, 470pF, SO0V,

Ceramic 1115832
Capacitor, 220pF, 5%,

Polystyrene 5117571
Capactor; 0. 14T, +3%, 100,

M.P. 6112365

Capacitor, 224F, +10%,

250V, Met, Mylar
Capacitor, 9pF, 1KV, Ceramic
Diode, 1N5059

Diode, INUI4 5112004
Rectifier, Bridge, MDA200 6111240
Dmdc Zener, |NATA2A.

2V, 1w 5113866
Dmdn. SAB.5C 6112697
Diode, 1N914 5112004
1C Dual, OP Amp 6112219
IC Dual, OP Amp 6110905
1C CMOS Triple, 2 channel

analog, mux/demux 6112215



Replacement Parts

Symbol  Description
1C103 IC Adjustable Current Source
10104 1C CMOS Dual, Monosiable
Multivibrator
1105 1C CMOS Quad Gate,
2 Input NAN
1€106 1C CMOS 32 Bit
Shift Register
1107 IC CMOS Quad, 2 Input,
EXOR Gate
1c200 IC TRMS Converter
1C201, 202 IC OP Amp
10203 IC CMOS Quad, 2 Input,
Gate
1204 Dmdr Rclzrome‘ 12V,
1€205 ic A/D cmmmr
MOVI00, 101

MOVI02, 103,
MOVI04  Resistor, Special M.0O.V.

Q100, 200

Q201, 206

Q210 Transistor 2N4123

Q211,212 Diode, Zener IN4TS3A

Q202,207 Transistor MPS3702

Q203, 204,

Q205, 213

300, 301 Trammm 2N4302

Q208 . P.C. Board Assy.

Q209 Transistor PN3GHT

R100 Resistor Leads Formed

RI01 Resistor Assy, Current
Limiter

RI102 Resistor, 99.82, 0.1%, W

R103 esistor, 9009, 0.25%, Y4 W

RI04 esistor, 909, 0.25%, 1AW

RIOS Resistor, 9.00, 0.25%, %W

RI06, |

R223 Resistor, 330k, 5%, W

RI107 Resistor, | M@, 1%, AW

RI08 Resistor, 249k, 1%, '4W

RI109 Resistor, 1.0k, 1%, %W

86

Part No.
6112220
6-112217
6-112216
6112213

6111150
6112214
6:112218

6111150

6-112221
6110920

6110694

54115931
6112910
5113864

6110039,
10-864995
6112894
3812808

10-675563
6-112239
5116273
5116272
5118410

5115965
5117693
6-112242
54115490

Symbol

R110, 112,
RII6, 117,
R128, 135,

RI22, 123,
RI24, 125,
RI30, 131,
RI33, 136,
RI3T, 138,
R139, 143,
R202, 205,
R213, 214,
R219, 235,
R236, 238

RI29, 132,
R207, 144
1

Replacement Parts

Description

Resistor, 100kQ, %, V4 W
Potentiometer, SO0k

Resistor, 100k, 1%, i W
Resistor, 1.3k®, 5%, /AW

Resistor, 22k, 5%,
Resistor, 160k, 5%,

"W
W

Resistor, 1 M, 5%, AW
Porentiometer, 100kQ
Resistor, 47k, 5%, W

Resistor, 10 M®, $%, %W
Resistor, 200k, 5%, 12 W

Resistor, 6.2k, 5%, 14 W

Resistor, 240k, + 5%, UW
Resistor, Special, Altenuator
Resistor, Special, .| & 99
or, Soecial, HVCL.

5009,
Resistor, mm 5%, ¥
Resistor, 470k, §%, Ve W
Patentiometer, 2009
Resistor, 2002, 1%, 14 W
Patentiomerer, 20k
Resistor, 3002, 50, 14 W

Part No.
5118168
6-112245
5116142
5119636
S5-118163
6112360
5118305
6111613
5-119647
5116632
6-110845
5117716
6111124
6112780
6-111235
3812804
5118161
5118169
6112023
5119741
6112244
5119630

87



Symhol

R222, 230
R224.

Replacement Parts

Description

Rmsmv 130k, 5%, W
esistor, 43.2kR, l"/u, W

RcsNur. 16,9k, 1%, Viw

, 10, W

esistor, 91KQ, $¥, 1AW
Resistor, 160k, 5%, W
Resistor, 3.3M@, 5%,

Peak-Hold
Peak-Hold

Board, PC Assy Display
Board, PC Assy Rear
Button, Black

Case Assy, Black
Case Assy, Blue
Connector Assy, Input
Connector, Female, 34PIN
Connectar, Receptacle, 12PIN
Connector, Receptacle, 34PIN
Cover Assy, Black

Cover Assy. Blue

Shicld Assy, Function PCB
Shicld Assy, Range PCB
Socket, 1C, 40 PIN DIP
Switch, l'unumn 6 Pos

Switeh I('\ny 6 Position,
Pushbulton

Transducer Assy, Welded

Part No.
5117709
6111254
6112240

6112360

6112895
10-864628

10864627
10-864630
10-864632
6110114
6110115
6110113
6110705
10-864655
10-864642
10-864651
6111159
6-112209
6111150

10-864635
10-864639

6112231

6112230
10-864659

NOTES

FOR THE RECORD

2 Purchased

chased From:

tification Number:

Type of Service Serviced B




DIODES ARE INOI4
£ 1 DENOTES FRONT PANEL GRAPHICS
% BENOTES ANALOG GROUND
% DENOTES DIGITAL GROUND
Bl \[DENOTES INTERCONNECT BETWEEN RANGE AND FUNCTION

¥ 4" BOARDS viA THE DISPLAY BOARD.

(L DENOTES INTERCONNECT BETWEEN RANGE AND FUNCTION
T HOARDS VIA THE REAR BOARD.

| A1) SWITCHES SHOWN IN THE RELEASED POSITION.

FIGURE 8-1. SCHEMATIC DIAGRAM
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