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INSTRUCTION MANUAL
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Modei 179

SPECIFICATIONS

DC VOLTAGE
ACCURACY {12 months}
MAXIMUM 18%-28°C MAXIMUM
RANGE READING % roig + digits} ALLOWABLE INPUT
200mv 189.99 0.04% + 3g 1200 momentary
2 v 1,9999 0.04% + ¢ 1200V momentary
20 v 15.999 0.04% + 12 1200V
200 v 199.99 0.04% + 14 1200V
1200 v 12000 0.04% + 10 1200V
Tompreature Cosfficiont (0%-18% and 28°-55%¢): Normai Mods Rejection Ratio:
SO0, 006% » 0.7 Qigith OC sxcept +{0,006% + 0.4 digit/oC Greater than 6008 rt 50MHy sne S0H2.
11 the 200mV range. Lommon Mode Rejsction Ratio {1k} unbalance):
fnput Remstance: oM {2 £0.1% Greater than 12048 at DT, $0Mz ang GOMz.
Settiing Tima: 1 sacond 1o within 1 digit ot final resding.
AC VOLTAGE
ACCURACY (12 months) TEMPERATURE COEFFICIENT
{abave 2000 coums} 0P-18° and 289-55°C
MAXMUM 18°-289C: 100Hz~10kH2 +{% rdg + digrsh/OC
RANGE READING + (% rdg + digits} 4A54z2-10k Mz 10k Hz-20cHZ
200mv 189,89 G.7% + 15d G.07% + 20 0.15% + 3d
v 1.98%9 C.6% + 154 397% + 2d¢ 0.15% + 3d
0 v 19.999 0.5% + 15d R05% + 2d 0.05% + 2d
20 v 199.99 0.5% + 154 Q.05% + 24 0.05% + 2d
1060 vV 1000.0 0.5% + 154 0.05% + 2d 0.08% + 2d
3 dedt Freo A d input impeadanca:
-{45Hz~100M2) £ (0.7% + 15 digits) Cm + 7% shunted by less than 75pfF,
Qe g-20k Mz} # {0.8% = 15 digits} on the 20V ang highar Maxi Al input V' P
ranges, ¢1.5% + 15 digits} on the 2V range, * (2% + 1§ gigis} 1000V re, 1400V pesi, TO7 Va2 maximum.
on the Z00mV range. Coemman Mode Rejection Ratie {1k unbalancs):
Remonss: Trus radt thean siusrm. . 608 at OC, S0MY sng B0M2.
Crait Factor: 3. Sattling Time: 2.5 weconds to within 10 digits of $insi rending.
DC AND TAMS AC CUBRENT
. ACCURALCY {12 manthe) MAX EMUM
MAXIMUM 18°.289%¢C VOLTAGE SHUNT
RANGE READRING +(% rdg + digits) BURDEN RESISTANCE
oc AC ASM2- 10y
{zbove 2000 countsi
200u A 199,98 0.2% + 2d %+ 15d 02 v ®Z
2mA 1,9999 0.2%+ 24 %+ 15 02 v 100 Q
20mA 13,999 0.2% +2d %+ 15d 02 v %0
200mA 199.99 8.2%+2d T% + 15d 0.25v 18
2000mA, 19893 0.2%+2d 1% + 154 GE v LR Y]
2 A 19.939 0.5% + 2d 1% + 150" (tkitz max) 6.65V 301 2
* Add 9.7% rdg above 15A for seif-heating,
**20A range on Modet 179-20A only. Terperaturs Coutficiot {00189 and 289-659C):
0C = (0.01% + 0.2 digits/9C,
MAXIMUM INPUT: 2A. 250V DC or rms {use protented) AL £ (D07% + 2 digisl /O
exeapt for 204 rangs. Cram Facror: 3
15A continuous, 20A for 1 minute {50% duty cyclel, : Sattting Time: DC: 1 second 1o within 1 digit of final reading,
253V de or s {fuse protected) on 204 range. AC: 2.5 seconds to within 10 digits of final reading.
RESISTANCE
) ACCURACY 112 monthsl MAXIMUM VOLTAGE TEMPERATURE COEFFICIENT
MAXIMUM 189-28°C ACROSS UNKNOWN 49-18° gnd 28°.55%C NOMINAL
RANGE READING *{% rdg + digits) ON RANGE 1% rdg + digiss)/°C APPLIED CURRENT
[iRY] L2 Hg wof HBQ Lo w2 Wi
2k2 19699 - 0.15% + 154 - a2y - 0.02% + 2d T 100uA
20k 19299 0.04% + td¢  0,15% + 15d 2v 2V 0.003% +Q.2d  D.02% + 2d 100uA T0LA
200« 199.29 0.04% + 12 0.15% + 15d v c.2v 0.003% +0.2d  0.02% + 2d $0uA 1aA
2000 k0 1999.9 0.04% + 1gd  0.15% + 159 v 2V 0.003% +0.2d 0.03% + 24 A BluA
20MQ 18,999 0.10% < 1o - 2v - 0.02 % +0.20 - LRPTY -
Maximum Aliowsbie input: Settiing Time: 1 tecond to within 1 Qigit of final resding excest
A5GV rms wstsined, TkY DO or peak AC momantary. 2 mconas on the 20MQ range.
Maximum Qpm-Circuit Voitage: 5 voirs.
GENERAL POWER: 105-12% or 210-250 voIts [switch selected), 30110V
availabie, 50-50Hz. 7 watts. Ootionsl & hour Dattery Sack.
GISPLAY: Five 0.5 LED digits. aporopriate decimal positian Mage: 1788,
2nd DOlArty indication, HMENSIONS, WEIGHT: 85mm rmgh x 235mm wioe x 275mm
CONVERSION PERIOD: 4080 miliiseconas. deen (3-1/2 in % 9-1/4 in. x 10-3/4 1.3
ENVIRONMENT: Nat wmights 1, Tkg, (3 ibs, 13 ozt
Opmeating: 0°C ta 55°¢: QVERRANGE INDICATION: Display Bhinks ali zeros adove
U% to BO% relative numughty up 1o S0%¢, 19939 counts,
Storage: -25°C to +65°C MAXIMUM COMMON MODE VOLTAGE: 1400V assx.
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FIGURE T1«1. Front Panel.
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SECTION 1. GENERAL INFORMATION.

T=1. INTRODULTION. The Models 179 and 179=20A are versatile digital multimeters useful
for measurement of ac and dc voltage, ac and dc current and resistance. The Model 179-20A
is identical to the Model 179, except for an added 20-ampere range, This extra range uses
separate input terminals and allows continuous measurement of up to 15A ac/dc, or inter-
mittant duty measurements up to 20A ac/dc. The Model 179-20A is treated by the exception
method in this manual, That is, information headed by Model 179=20A applies only to the
Model 175-20A. Information headed by Model 179 is common to both the Model 179 and the
Model 179-20A. Rsnges and accuracies for both models are listed in the Table of
Specifications on page v. Ranges and functions are selected with front panel pushbuttons.
The decimal point is aiso positioned by the selected range pushbutton. Polarity of the

measured signal is automatically displayed.

1-2. WARRANTY INFORMATION. The Warranty is given on the inside front cover of this
fnstruction Manual. |If there is a need toc exercise the Warranty, contact the Keithley
Representative in your area to determine the proper action to be taken. Keithley main-
tains service facilities in the United Kingdom and West Germany, as well as in the
United States. Check the inside front cover of the Instruction Manual for addresses.

1=3, CHANGE NOTICES. Improvements or changes to the instrument which occur after
printing of the Instruction Manual will be explained on a Change Notice sheer attached

to the inside back cover.

I MPORTANT

The&izisymboi can be found- in various places in this Instruction Manual. Care-
fully read the associated CAUTION statements with regard to proper use and
handling of the. instrument. Damage to the instrument may occur if these pre-

cautions are ignoread.

The symbol can be found in varicus places in this Instruction Manual. This
symbol “indicates those areas on the instrument which are potential shock hazards.
Carefully read the associated WARNING statements with regard to proper use and
handling of the instrument. Serious personal injury may result if these pre-

cautions are ignored.
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DIMENSIONS IN MILLIMETERS (INCHES)

FIGURE 1-2. Dimensional Data
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NORMAL BENCH POSITION LEVEL POSITION - TILTBAIL AT FRONT

I —— (>
gh L= ‘_/
/’B o HANGING POSITION

:;1 \ IR\
¥ SHELF POSITION - ¢
K :/ :O
‘ 45° POSITION LEVEL POSITION - TILTBAIL AT REAR

FIGURE 1=3, Tilt Bail Positions.
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SECTION 2. OPERATION.

2-1. GENERAL. This section provides information needed for incoming inspection and pre-
paration for use.

2-2. INSPECTION. The Mode! 179 was carefully inspected both mechanically and alectri~-
cally before shipment. Upon receiving the instrument, check for any obvicus damage which

may have occurred during transit. Report any damages to the shipping agent. To verify
the electrical specifications, follow the procedures given in Section 3.

2-3. PREPARATION FOR USE. The Model 179 is shipped ready-to-use. The instrument may be
powered from 1ine voltage or from rechargeable batteries {when the optional Model 1788
Rechargeable Battery Set is instailed).

2-4, OPERATION ON LINE POWER. The Model 179 DMM is provided with a three-wire ]ine cord
which mates with third-wire grounded receptacles. « Connect the instrument tc ac |ine
sower as follows:

CAUTION

lonnect only to the lire voltage selected. Application of incorrect voltage
can damage the instrument. :

a, Set the LINE VOLTAGE switch on the back of the instrument to correspond to the line
voltage available. Ranges are 105 to 125 volts and 210 to 250 volts ac as shown in
Figure 2-1,

WARN NG

N\, Ground the instrument through z properiy grounded receptacie before
operation. Failure to ground the instrument can result in severe injury
or death in the event of short circuit or maifunction.

b. Plug the power cord into a properly grounded outlet. Operate the 179 DMM as
described in SECTION 2-7.

These adjustments are used only for
calibration. They are not intended
for adjustment during operation.

1
3

N : yd ! A Tt
/s
LINE VOLTAGE
SELECT SWITCH

FIGURE 2«1, Rear View Showing Line Switch.

S, ey o
Lk 1ABA JAG SiOW
CURRENT 119 mIA ., JTAG RORMAL CAUTION: & LNE VOLTAGE LINE RATING
e ,M{aA AL MR CONMECT OmY TG, 0% -138V 30-80M: AC DMLY
A TN NORMAL  INDICATER L e vOL o280V IOV WA
i

Al 2-1
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2~-5., OPERATION ON BATTERY PACK POWER. The Model 173 DMM may also be operated from
rechargeable seaied lead-acid batteries contained in the optional Model 1788 Battery Pack.
The tattery pack will operate the 179 DMM for up to 6 hours. Circuits within the battery
pack will automatically shut down the instrument when the battery charge is insufficient

to maintain accurate readings. Refer to Figure 2-2 and install the battery pack as
follows:

-

WARNING
Disconmect the line cord before removing the case cover.

a. Turn off the power and disconnect the line cord. Remove four screws from the
bottem of the case and separate the top cover from the bottom cover.

b, Lift off the calibration shield, and save it for later use. The four plastic
spacers must remain in place on the upright studs projecting through the main circujt

beard.
NOTE

Do not discard the calibration shield. This shield must be installed during
calibration, as described in Section 4.

€. Set the BAT/LINE switch to the BAT position shown in Figure 2-2. Note that the
battery pack will not operate properly if this switch is not in the BAT position,

d. Remove fuse F301 on the battery pack.

e. Install the battery pack in the instrument so that it rests on the plastic spacers.
The ground clip must make contact with the upper side of the battery pack plate.

f. Carefully align the battery pack plug with connector PI004 on the circuit board.
. Push the plug firmly onto the connector until the lip on the plug engages the lip on thg

connector to lock the plug in place.
CAUTION
Make sure the connector is aligned so that all pins mate properly, ather-
wise, damage to the DMM will result,
g. Install fuse F301. Reinstall top cover and secure with four screws.
h. Charge the battery pack as described in Paragraph 2-6.
2-6. BATTERY CHARGING. The Model 1788 Battery Pack contains an integral battery

charger. To charge ar recharge the battery pack, install the battery pack in the 173
OMM as described above and proceed as follows:

a. Connect the instrument to line power as described in Paragraph 2-4,

b. With the power switch off, the battery charge circuitry Is automatically energized
to charge the battery at the maximum rate. Wwhen the battery pack is first installed, or
if it has completely discharged, allow it to charge for at least I4 hours in this
condition,

NOTE

For maximum battery life, do not allow the battery pack to remain
completely discharged. Constant charging will not harm either the
battery pack or the instrument.

2-2 AA
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LINE FUSE FI0I

GROUND CLIP

CURRENT
FUSE F103
(179-20A ONLY)

CONNECTOR P100O4

CURRENT

FUSE Flni“*aE:ia

PLASTIC SPACER
(4 PLACES)

FIGURE 2~2. Battery Pack Installation

¢. When the 179 DMM is in use on line power, the battery charger maintains a trickle
charge on the battery pack.

2-7. OPERATING INSTRUCTIONS. Refer to Figure 2-3 and operate the DMM as follows:
a. Turn on the power by depressing the ON/CFF pushbutton.
b. Select the function with the AC/DC, Q, V, or A pushbuttons.

¢. Select the range by depressing the appropriate pushbutton., For resistance measure-
ments only, also set the LO/H! pushbutton as desired.

d. Connect the source to the INPUT terminals. Accessories described in Paragraph 2-14
shouid be used as required,

AA 2-3
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CAUTION

MAX | MUM RATrﬂssrzﬁl

GCv (200maY, 2V): 450V rms continuous; 1200V peak, for 8 seconds per minute.
(20-1200V): 1200V peak.

ACY. (ATl Ranges): 1000V rms; 1400V peak; 107VeHz.

OCA,ACA (200uA~2000mA) : 2A, 250V DC or rms (fuse protected)
(20A): 154 continous, 20A for 1 minute {50% duty cycle},
250V dc or rms (fuse protected)
It} (A1l Ranges): 450V rms sine wave; 1000V peak, for 8 seconds per minute.
2-8. DC VOLTAGE MEASUREMENT. Use the Modal 179 DMM to measure de volts as follows:

a. Turn on power and set the AC/DC pushbutton to the out or OC poesition. Deprese
the V pushbutton.

b. Select the desired range from the five ranges available. The maximur reading is
19399. Overrange is indicated by a flashing 0000 except on the 1000 volt range.

CAUTION
4{3&80 N0t exceed the maximum ratings. Instrument damage may occur.
¢. Negative polarity is displayed automatically. >33, :1ive polarity is implied when

the minus (-) display is off.

d. Zero the instrument as described in Paragraph 2-14, before the first use whenever
the instrument is used outside the temperature range of 18° to 28°C, and approximately
weekiy during normal use, o

KEITHLEY! 179-20A ThRMS MULTIMETER

m.- 2 20k 200k 2000k 20M - )
- 28 19 200m 336 266 1650 20 AMP f A NeuT -

M OFF +H a v A& 200u Zm 20m Z00m 2000m ‘
i S/ M
- U00QUooon |.&
& / -o:u rene ] | 5 % +
rd Ji 1
N /’ \ TILT BAIL :
7 \ /h:‘:

L I 3 i v

il / \ J
4 ' -

6 SET POWER™ ON SELECT FUNCTION 0 SELECT RANGE CONNECT SOURCE

*Adjust zero as required for measurement of dc volts and
resistance, See text.

FIGURE 2-3, Cperating Controls.
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2~9. AC VOLTAGE MEASUREMENT. Use the Model 179 DMM to measure ac volts as foliows:

a. Turn on power and set the AC/DC pushbutton to the in or AC position. Depress the
V¥ pushbutton.

CAUTION
Zi}kDO not exceed the maximum ratings. Instrument damaqe may occur.

b. Select the desired range from the five ranges available. The maximum reading is
19939. Overrange is indicated by a flashing 0000 except on the 1000 volt range. The
instrument measures the true roct mean square of a signat within the frequency range of
45 to 20k hertz. Maximum crest factor for rated accuracy is 3.

¢. The Model 1682 RF Probe {see Paragraph 2-15) should be used to measure ac voltages
with a frequency of 20k to 100M hertz,

d. Refer to Paragraph 2-13 for TRMS measurements of a signal with both ac and dc¢
components.

2-10. RESISTANCE (Q) MEASUREMENT. Use the 179 DMM to measure resistance as follows:
a. Turn on power and depress the Q pushbutton.
CAUTION

éileo not exceed the maximum ratings. Instrument damage may occur.

b. Select the desired range from the five ranges available. The maximum reading is
19999. Overrange is indicated by a flashing 0000. Use the LO/H! pushbutton as follows:

1) Use the HI mode for measurements in the 20k, 200k, 2000k and 20M ohm ranges. Full
range voltage drop is 2 volts and is sufficient to cause forward conduction of semi-
conductor junctions. The HI terminal is positive. ’

2) Use the LO mode for measurements in the 2k, 20k, 200k and 2000k ohm ranges. Full

range voltage drop is 200 millivolts. Depressing 2k automaticailly selects LO mode; 20M
selects HI mode. Maximum open circuit voltage is 5V on all ranges.

¢. Zero the instrument as described in Paragraph 2-14 before the first use whenever
the instrument is used outside the temperature range of 18° to 28°C, and approximately
weekly during normal use, '

2-11. CURRENT MEASUREMENT (AC or DC). Use the Model 179 or 179~20A to measure ac or de
as follows:

NOTE

To prevent measurement errors when using the Model 179-20A, connect the current
test leads to either the 20A jacks or the normal INPUT jacks. Disconnect all
circuits from the unused jacks. :

a. Turn on power and set the AC/DC pushbutton to the desired AC or DC position.
Depress the A pushbutton,

CAUTION

Do not install larger capacity fuses than those supptied} F102 (2A)
and F103 (20A, supplied with Model 179-20A only) protect the instru=-
ment against overcurrent. Normal acting fuses are used.

b. Select the desired range from the five/six ranges available, {On the Model 178204,
the 20mA/20A pushbutton selects the 20mA range for the normal INPUT jacks and the 20A range
for the 20A jacks). Connect the source to the INPUT jacks for current measurements up to
2000mA. (For current measurements between 2000mA and 20A, connect the source to the 204

A 2-5



OPERATING INSTRUCTIONS INSTRUCTION MANUAL
Digitai A&uttiﬁe%;r
ode

jacks on the Model 179=20A). The maximum reading is 19993. Overrange is indicated by a
flashing 0000. Overload Is fuse protected. When using the 20A current range of the
Model 179=20A, up to . 15A may be applied continuously without degradation of the measure=
ment due to self-heating effects. For currents between 15A and 204, specified accuracy
can only be obtained when measurements are limited to a 50% duty cycle (i.e., apply the
current for a maximum of one minute and then allow at least one minute for cooling before
making the next measurement).

2-12. TRMS MEASUREMENT. The Model 179 measures the ac component of a waveform and does
not measure the dc component, For ac + de measurements, use the procedure discussed in

a. below.

NOTE

Accuracy is specified for 2000 counts and above. The method of calibrating
the converter may yield an offset up to 50 digits with the input shorted. This
does not affect the instrument accuracy.

a. Use the 179 DMM to measure TRMS on a signal which has both ac and de components as
follows:

1. Turn on the power., Measure and record the ac and dc components segarately,

2. Compute the rms value from the following equation:

ErMs =\/Epc” *+ Epc?

b. The crest factor (CF) is the ratio of the peak voltage to the rms ‘voltage as follows:
Y peak |

Vams

1. Typical crest factors are as follows:

Sine wave CF #\/2

Square waQe CF = ]
Trianguiar wave CF =,/3

Positive pulse train CF = 1/, /duty cycle

(duty cycle for CF = 3 js 0.11)

CF =

NOTE

There will be some additional measurement error for signals with a crest factor
greater than 3 (CF>3),

2-13, ZERD ADJUSTMENT. The front panel zero adjustment nulls input offset on the 20,
200 and 1200 dc voltage ranges and on all resistance ranges. Typically, this adjustment
need not be performed more often than once a week unless the instrument is operated at
ambient temperatures outside the range of 18° to 28°C. Zerc the instrument as fcllows:

3. Turn on the power and select LO O and the 200k range.

b. Plug in test leads and short them. Adjust the zero adjustment pot (R149) to obtain
3 reading of 0000 #3 digits,

NOTE

The zero adjustment may also be used for lead compensation on a particular @ range.

2-6 AA
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2-14, ACCESSORIES. A wide range of accessories is available to facilitate the use of the
Mode! 179 DMM, extend its range, and adapt it for additionai uses.

a. Mode! 1600 High Voltage Probe. The Model 1600 High Voltage Probe {shown in Figure 7
extends the measurable dc voltage range up to 4C kilovolts., It has a 1000:1 division rati
so that a reading of | volt on the OMM corresponds to 1 kilovelt (1000 volts). To use the
probe, select DCV and the required range, connect the high voltage probe banana plug te
the instrument, connect the alligator clip to source low, and touch the probe tip to
source high,

SPECIFICATIONS :

Voltage Range: 0 to 40,000 volts DC.

Input Resistance: 1000 megohms.

Division Ratio: 1000:1.

Ratio Accuracy:
+1.5% at 25kV, decreasing to
£2.0% at 20kV and 30kV,
+3.0% at 10kV and 40kV, and
£4,0% at 1kv. .

Ratio Stability: =0.01% per °C; #0.1% per year.

Heating Effects: Self-heating due to application of high voltage for period In
excess of | minute will cause a maximum of 0,2% additional error at 40kV (error
is less at lower voltage).

WARNING

Be sure alligator clip is connected to source low before touching probe tip to
‘source high. A shock hazard or damage to instrument may result.

b. Model 1651 50-Ampere Shunt. The Model 1651 50-Ampere Shunt (shown in Figure 2-5%)

“permits current measurements from 0-50A d¢ and from 20~50A ac. The shunt has a resistance

of 0.001 chm %1%,. so that a 50-ampere current will correspond to a reading of 50 millivelt
{0.0500 voit). Set the DMM to ACV or DCV and select the required range. To use the shunt
cennect the leads furnished with the shunt from the shunt scraw terminals to the DMM input

terminzls. Use separate leads {not furnished) to connect the source to the hex head boits
Be sure to use leads with a capacity of 30 amperes, or as needed, :

¢, Model 1681 Clip~On Test Lead Set. This set (shown in Figure 2-5) contains two leads
with banana plugs at one end and spring-action clip=on probes at the other end. Plug the
leads into the DMM and attach the probes to the source.

FIGURE 2-4, Model 1600 High Voltage Probe.
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g E inouez. 1681

CLIP-ON TEST LEAD SET

MODEL 1651 g -

50-AMPERE SHUNT

MODEL 1683
TEST LEAD KIT ¢

FIGURE 2-5. Accessories.

4. Model 1683 Universal Test Lead Kit. This kit (shown in Figure 2-5) contains two
test leads, |4 tips, two probes, Four banana plugs, two spade lugs, and two phone tips to
permit connection of the DMM to virtually any source within its range.
e. Model 1682 RF Probe. The Model 1682 RF Probe (shown in Figure 2-6} permits measure-
ment of ac voltages at frequencies of 20 kilohertz to 100 megahertz. Connect the probe to

the input terminals and select ALY and the appropriate range.

SPECIFICATIONS:

Voltage Range:

Transfer Accuracy:
a sinewave.

input Impedance: 4 megohm shunted by 3pF.

ﬂaximum Allowable input: .30V rms AC, 200V De.
Accessories Supplied: straight tip, hook tip, ground clip, hi adapter, banana plug

adapter.

0.25 to 30 volts rms. .
=0.5dB, 100kHz to 100MHz peak responding calibrated in rms of

§. Mode! 1635 Clamp=0On AC Current Probe. The Model 1685 Clamp-On AC Current Probe
(Shown in Figure 2-6)} permits measurement of ac current by clamping around a single con-

ductor, eliminating the need to interrupt the current path. Plug the ac current probe into
the DMM and select ACV and the appropriate range. The DMM will display 0.1 volt rms per

ampere.

MODEL 1685
CLAMP=0ON AC CURRENT PROBE

MODEL 1682 RF PROBE

FIGURE 2-6. Model 1682 RF Probe and Model 1685 Clamp-On AC Current Probe.

2-8
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SPECIFICATIONS:

Range: 2, 20 and 200 amperes rms.

Accuracy: =z4% of ranges at 60Hz. 6% of range at S0Hz.

Temperature Coefficient: 20.05%/°C on the 20 and 200 ampere ranges. +0.3%/°C on
the 2 ampere range.

Maximum Allowable Current: 300 amperes rms.

Maximum Conductor VYoltage: 600 volts rms.

Conversion Ratio: O0.! volt rms per ampere, '

g. Mode! 1684 Carrying Case. The Model 1684 Carrying Case (Shown in Figure 2-7) is a
hard vinyl case with a fitted roam insert to help protect the 179 DMM from damage. There
is also room in the case for the service manual and other smal} accessories.

A. Models 10i0 and 1017 Rack Mounting Kits. The rack mounting kits (shown in Figure
2-7) permit mounting one or two Model 173 OMM's in a rack for convenient viewing,

MODEL 1684

| MODEL 1010
CARRYING CASE

SINGLE RACK MOUNTING KIT

. MODEL 1017
DUAL RACK MOUNTING KIT

FIGURE 2-7. Carrying Case and Rack Mounting Kits.
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SECTION 3. PERFORMANCE VERIFICATION.

3-1. GENERAL, Performance verification should be performed upon receipt of the instru-
ment to ensure that no damage or misadjustment has ogcurred during transit, Verification
may also be performed whenever there is gquestion of the instrument's accuracy, and follow-

ing calibration, if desired,
NOTE
For instruments that are still under warranty (less than 12 months since date of

shipment}, if the instrument's performance falls outside specifications at any
point, contact your Keithiay representative or the factory immediately.

3-2. RECOMMENDED TEST EQUIPMENT. Recommended test equipment for performance verificatic
is listed in Table 3-1, Alternate test equipment may be used. However, if the accuracy
of the alternate test equipment is not at least 10 times better than the instrument
specifications, additional allowance must be made in the readings obtained.

3-3. ENVIRONMENTAL CONDITIONS. A1l measurements should be made at an ambient temperatur
within the range of 18° to 28°C (65° to 82°F}, and a relative humidity of less than 80%.

3-4, PERFORMANCE VERIFICATION PRODECURE. Use the following procedures to verify the
basic accuracy of the Model 179 DMM for voltage, resistance and current measurements.

If the instrument is out of specifications at any point, perform a complete calibration
as described in Section 4, unless the instrument is still under warranty, as noted above.

TABLE 3-1.

Recommended Test Equipment For Performance Verification.
ITEM DESCRIPTION SPECIFICATION MFR. MODEL
A DC Lalibrator 0.1v, Tv, 10V, 100V, 1000V Fluke 3434
+0.002% or 20uV _
8 AC Calibrator 0.1v, v, tov, 100V H-p 7L GA
+0,022%
£ AC Calibrator/Amplifier | 1000V & *0.04% H=P J45A/THEA
Decade Resistor 1.9Ka, 19KQ, 190K ESI R§725
1.9M0, 19MR, 20.01%
E Current Calibrator 100uA, 1mA, 10mA, T100mA, VALHALLA 2500
1A, 10A, +0.03%

NOTE

Performance verification should be performed by qualified personnel using accurate
and reliable test equipment.
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a. Initial Conditions.. Before beginning the verification procedure the instrument must
meet the tollowing conditions:

1} If the instrument has been subjected to extremes of temperature, allow internal
temperatures to stabilize for one hour minimum at the environmental conditions spec~
ified in Paragraph 3~3.

2) Turn on the 179 DMM and allow it to warm up for 10 minutes. -The instrument may
be operated from either !ine power or from battery pack power, as long as the battery
pack has been fuliy charged as described in Paragraph 2-6.

3) Zero the instrument as described in Paragraph 2-1{.

WARNING

Some procedures require the use of high voltage. Take care to prevent contact
with live circuits which could cause electrical shock resulting in injury or
death,

b. OC Volts Checkout, .
1) Select dc voltage readings with the AC/DC and V pushbuttoens,
'2) Connect the DC Calibrator (ltem A, Table 3-1) to the instrument.

3) Select the 200mv range, and apply positive 100 mVde to the DMM. The reading
must be within the limits specified In Table 3-2. .

4) Select each remaining range and apply the required voltage as specified in
Table 3-2, verify that the reading is within specifications. '

5} Repeat all checks with negative voltage.

i TABLE 3-2,
OC Voltage Performance Check
Range Applied Allowabie Readings at 18° to 28°c
Voltage

200 mv 100,00 mv 9%.93 to 100.07
2V 1.0000 Vv 0.99%5 to 1.0005
20 v | 10.000 Vv 9.995 to 10.005
200 v 100.00 ¥ 99.95 to 100.05
1200 v 1000.0 ¥ 999.5 to 1000.5

c. AC Volts Checkout.

1) Select ac voltage readings with the AC/DC and V pushbuttons.

2) Connect the AC Calibrator (Item B, Table 3-1) to the DMM. Set the calibrator
frequency to 1 kHz.

3) Set the DMM to the 200 mV range and apply 100.mV ac to the DMM. The reading
must be within the Timits specified in Table 3-3.

L) select the 2, 20 and 200 volt ranges and apply the required voltages as spec-
ified in Table 3-3. Verify that the readings are within specifications.

3-2 AA
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5) To check the 1000 volt range, connect the AC Calibrator Amplifier (ltem C,
Table 3-1) to the output of the AC Calibrator per the manufacturer's instructions,

Set it for an output of 1000 volts ac rms and verify that the OMM readings is within the
specified limits,

TABLE 2-~3.
AC VYol tage Performance Check
Range Applied Allowable Readings at 18° to 28°C
Voitage

200 my 100.00 mV 99,15 to 100.85 mv

2V i,0000 v 0.9925 to 1.0075 V¥

20 0,000 V 9.935 to 10.065 V
200 v j0Q.00 V 99.35 to 100.65 Vv
1000 V¥ 1000.0 v $93.5 to 1006.5 V¥

d, Resistance Checkout.

1} Select resistance readings by pressing the 0 pushbutton,
2} Set the HI/LO pushbutton to Hi and select the 20k 2 range.
3) Connect the decade resistor (ltem D, Table 3=1) to the DMM,

. k) Set the decade resistor to zero and measure the resistance of the test leads.
Subtract this reading from the displayed reading in all of the following steps.

5} Set the decade resistor to 19.000 kQ. Verify that the reading is within the
Timits specified in Table 3-4,

6) Select the next range and measure the next resistance as specified in Table 3-4,
Verify that each reading is within specifications. Test each item in the table,

switching the Hi/LO pushbutton as indicated.

TABLE 3~4.
Resistance Performance Check
HI/LO Range Resistance Allowable Reading at 18° to 28°C
Hi 20 k@ 19.000 kg 18.990 to 13.010 k@
M1 200 ki 190.00 k& 189.90 to 190.10 k&
Hi 2000 kq 1.9000 Mg 1899.0 to 1901.0 k@
Hi 20 M@ 19,000 MQ 18.980 to 19.020 M
L0 2 Kk 1.9000 k& 1.8957 to 1.9043 kq
Lo 20 k@ 19.000 k@ 18.957 to 19.043 ke
LO 200 kR 190.00 k& 189.57 to 190.43 k&
Lo 2000 k@ 1900.0 k4§ 1895.7 to 1904.,3 k@
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e. DC Current Chackout:

1} Select dc current readings with the AC/DC and A pushbuttons.
2) Connect the dc current source (ltem £, Table 3-1) to the DMM.

3} Select the 200 kA range and apply a current of 100.00 uA to the DMM. THe reading
must be within the limits in Table 3-5,

4} Select each range and apply the required current as specified in Table 3-5,
Verify that the reading is within specifications.

f. Analysis. |If the instrument is out of specified Timits at any point in Tables
3-2 through 3-5, calibrate the DMM as described in Section 4. If the unit is still under
warranty, refer to thenote in Paragraph 3-1.

TABLE 3-5.
DC Current Performance Check
Range Applied Allowable Reading at 18° to 28°¢
Current

200 uA 100.00 uA 99.78 to 100.22 uA

2 mA 1.0600 mA 0.9788 to 1.0022 mA

20 mA 10,000 mA 9.978 to 10.022 mA
200 mA | 100.00 mA | 99.78 to 100.22 mA
2000 mA 1000.0 mA 997.8 to 1002.2 mA

20 A 10.000 A 9.948 to 10.052 A










