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871A 

1-9. SPECI FICATION S 

AS A DIFFERENTIAL VOLTMETER 

ACCURACY: ± (0.02% of input voltage 
+ 0.001% of range + 10 uv) 

INPUT RANGES: 1, 10, 100, and 1000 vdc with 
10% overranging capability . 

NULL RANGES: 

Input Input 
Voltage Null Ranges Resistance 
Range at Null 

1 v . 1, .01, .001 v Infinite 
10 v 1, . 1, . 01, . 001 v Infinite 

100 v 10, 1, .1, .01 v 10 Megohms 
1000 v 100, 10, 1, . 1 v 10 Megohms 

VOLTAGE DIAL RESOLUTION : 

Voltage 
Range ppm of range 

Resolution 

volts 

1 
10 

100 
1000 

10 ppm 
10 ppm 
10 ppm 
10 ppm 

10 uv 
100 uv 

1 mv 
10 mv 

METER RESOLUTION: AS A CONVENTIONAL VOLTMETER 

Me ter Resolution 
(1/2 of a small scale division) 

Null Range Resolution 

0.001 
0.01 
O. 1 
1 
10 
100 

10 uv 
100 uv 

1 mv 
10 mv 

100 mv 
1 v 

ACCURACY: ± 3% 9f range 

RANGE: 

Voltage Range Input Resistance 

1000 -O -1000 
100-0-100 

10-0-10 
1-0-1 

*0.1-0-0 . 1 
*0.01-0-0.01 

*0.001-0-0.001 

10 Meg 
" 
" 
" 
" 
" 

1 Meg 

*These ranges are obtained by using null ranges 
with all five voltage dials set to zero. 

NOTE: Each range has the capability of mea
suring 10% overvoltage. 
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GENERAL 

ELECTRlCAL DESIGN: Completely solid-state. 

INPUT RESISTANCE OF NULL DETECTOR: 10 meg
ohms on two highest null ranges for all input ranges; 
1 megohm on two lowest null ranges for aU input ranges . 

REFERENCE ELEMENT: Temperature-compensated 
zener diode, 'stability within ±50 ppm per year, and 
temperature coefficient less than 5 ppm/o C. 

REGULATION OF REFERENCE SUPPLY: ±0.001% 
for a 10% line voltage change. 

STABILITY OF REFERENCE SUPPLY: ±O. 002% per 
hour after 5 minute warmup . 

ACCURACY OF OFF-NULL DEFLECTION: ±5% of null 
range (±3% with voltage dials at zero) . 

KELVIN-VARLEY ACCURACY: ±O. 01% of setting from 
1/11 of full scale to full scale. Ratio stability of decade 
resistors , ±25 ppm/year. 

RECORDER OUTPUT: Adjustable from O to at least 
+20 mv for full scale right deflection, and from O to at 
least -20 mv for full scale left deflection. 

POLARITY: Reversible via front panel switch. 

WARMUP TIME: 15 seconds. 

RELATIVE HUMIDITY: O to 80%. 

COMMON MODE REJECTION: 130 db at dc; 85 db at 60 
Hz; 70 db at 400 Hz. Up to 1000 volts dc may be applied 
between common and ground posts without damage . 
NOTE: Battery operation of Model 871AB provides 
complete isolation from power system ground, elimi
nating errors due to ground loops. 

OPERATING TEMPERATURE RANGE: Within speci
fi cations from 50° F to 104° F (10° C to 40° C); within 
±(O . 05% of input voltage. + 10 uv) outside these limits 
to 32° F and 122° F (0° C and 50° C). 

STORA GE TEMPERATURE RANGE: Model 87IA, _40° F 
to +158° F (-40°C to +70 ° C) ; MOdeI871AB, -40° F to 
+140° F (-40°C to +60° C). 

SHOCK: Meets requirements of MIL-T-945A and MIL
S-90lB. 

VIBRATION: Meets requirements of MIL-T-945A. 

INPUT POWER: Model 871A - 115/ 230 vac ±10%, 50
440 Hz; Model 871AB - 115/ 230 vac ±10%, 50-440 Hz 
and rechargeable battery operation (minimtun of 30 hours 
operation on full charge). 

SIZE: 7" high x 8-1/ 2" wide x 11-3/4" deep. 

WEIGHT: 	 Model 871A - approximately 12 lbs. 
Model 871AB - approximately 14 lbs. 
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SECTION II 


OPERATING INSTRUCTIONS 


-
2-1. 	 FUNCTION OF EXTERNAL CONTROLS, 

TERMINALS AND INDICATORS 

2-2. The location, reference designation, and a func
tional description of the external controls , terminals , 
and indicators on the 87lA and 87lAB DC Differential 
Voltmeter may be found in Figures 2-1 and 2-2 . 

2-3. 	 PRELIMINARV OPERATION FOR 871A 

2-4. The following procedure prepares the Model 
871A for operation. 

-. a. Mechanically zero the meter with the adjustment 
screw on the front panel. If the instrument has been 

-

-

-


operating, it must be shut off for at least three minutes 
prior to this adjustment. 

b. Connect power plug to a 115 volt ac power outlet. 
If instrument has been wi red for 230 volt operation, 
connect to 230 volts ac. 

WARNING 

The round pin on the polarized three -prong 
plug connects the instrument case to power 
system ground. Use a three-to-two pin 
adapter when connecting to a two-contact 
outlet. For personnel safety, connect the 
short lead to a high-qua lity ground. 

J2 
J l J3 52 MI 53 S l 

54 5301 5302 5303 R301 
J4 

Figure 2-1. LOCATION OF CONTROLS, TERMINALS, AND INDICATORS 
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CONTROLS 
TERMINALS 

AND 
INDICATORS 

REFERENCE 
DESIGNATION 

FUNCTIONAL DESCRIPTION 

INPUT and COMMON 
terminals 

Jl, J2 Provided for connecting dc voltage to be measured. 

Chassis g round J3 Provided for grounding purposes. A .01 uf capacitor is con-
terminal nected from the COMMON binding post to the chassis ground post. 

The INPUT post should never be connected to the chassis ground 
post. Since the instrument is equipped with a three-wire line 
cord with the third wire fastened to the chassis, the circuit should 
be checked for conflicts in grounding before connecting COMMON 
binding post to the chassis post . 

POWER switch SI In the Model 87lA, the POWER switch applies ac line voltage to 
primary circuit of transformer Tl when turned from OFF to ON. 
In the Model 871AB, positions for BAT CHECK and three modes 
of operation (LINE OPR, BAT CHG - LINE OPR, and BAT OPR -
LINE ISOL) are available. When set to LINE OPR, ac line 
voltage is applied to primary circuit of transformer. When set 
to BAT CHG - LINE OPR, ac line voltage is applied to primary 
of transformer and batteries are charged at the same time. When 
set to BAT OPR - LINE ISOL, battery power is applied to the 
instrument and both sides of primary circuit are open. When set 
to BAT CHECK, battery power is applied to the instrument, both 
sides of primary circuit are open, and meter is connected in 
series with a resistor to measure voltage between reference 
supply batteries and reference supply output which indicates the 
condition of the batteries. 

RANGE switch S2 Selects desired voltage range, changes null ranges appearing in 
NULL window, and positions decimal point for voltage readout 
dials. Voltage ranges of 1, 10, 100, and 1000 volts are available . 
A voltage 10% higher than range setting may be measured in each 
range. 

NULL switch S3 Set to TVM for determining the approximate value of unknown 
voltage prior to differential measurements. Six null voltage 
ranges of 100, 10, 1, 0.1 , 0.01, and 0. 001 volts are used for 
differential measurements. These ranges represent full scale 
differences between the unknown voltage and the amount of 
precision internal reference voltage that is set on the voltage 
readout dials . 

A, B, C, and D voltage 
readout dials 

S30l, S302, 
S303, R30l 

Provide in-line readout of the internal reference voltage . 

Polarity switch 84 Changes polarity of voltmeter to match polarity of unknown 
voltage. With this switch in the positive position, the polarity 
of INPUT binding post is positive with respect to COMMON 
binding post. 

Mechanical zero 
control 

None Sets meter to zero mechanically. This adjustment should be 
used only after instrument has been turned off for at least three 
minutes or when the internal meter terminals have been shorted. 

Meter MI Indicates approximate voltage when voltmeter is in TVM mode 
and difference between unknown and internal reference voltage 
when voltmeter is in differential mode. 

...... 


-
\ 

Figure 2-2. DESCRIPTION OF CONTROLS, TERMINALS, AND INDICATORS (Sheet 1 of 2) 
l 
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CONTROLS 

TERMINALS 
AND 

INDICATORS 

REFERENCE 
DESIGNATION 

FUNCTIONAL DESCRIPTION 

RECORDER OUTPUT 
terminals 

J4, J5 Provided for attaching a recorder to monitor voltage excursions. 

AMP ADJ controi R7 Varies the output level of the output binding post from O to at 
least 20 millivolts at full scale defle ction. 

Fuse Fl Fuse holder protrudes from instrument to provide easy access 
to the fuse. The fuse is a 1/ 16 ampere slow blowing typ e for 
115 volt operation and a 1/ 32 ampere slow blowing type for 230 
volt operation. 

Figure 2-2 . DESCRlPTION OF CONTROLS, TERMINALS, AND INDICATORS (Sheet 2 of 2) 

...... 
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c. Set switches on 87lA as follows: 

RANGE 1000 
NULL TVM 
polarity + (positive) 
all voltage readout diaIs zero 
POWER ON 

2-5. 	 PREL1MI NARV OPERATION FOR 871AB 

2-6. The following procedure prepares the Model 
87lAB for operation. 

a. Mechanically zero the meter with the adjustment 
screw on the front panel. If the instrument has been 
operating, it must be shutoff for at least three minutes 
prior to this adjustment. 

b. For line operati.on, connect power plug to a 115 volt 
ac power outlet. If instrument has been wired for 230 
volt operation, connect to 230 volts ac. 

WARNING 

The rOWld pin on the polarized three-prong 
plug connects the instrument case to power 
system ground. Use a three-to-two pin 
adapter when connecting to a two-contact 
outtet. For personnel safety, connect the 
short lead to a high-quality groWld. 

c. For line operation, set the POWER switch to LINE 
OPR. 

d. For battery operation, set the POWER switch to 
BAT CHECK. Meter needle should deflect to BATTERY 
OK region. If meter needle does not stay within BAT
TERY OK region for 10 seconds, charge batteries as 
outlined in paragraph 2-7. If batteries are adequately 
charged, set POWER switch to BAT OPR-LINE ISOL. 

e . Set switches on 87lAB as follows: 

RANGE 1000 
NULL TVM 
polarity + (positive) 
all voltage readout dials zero 

2-7. 	 BATTERV CHARGING 

a . Connect power plug to a 115 volt ac power outtet. 
If instrument has been wired for 230 volt operation, 
connect to 230 volts ac. 

b. Set POWER switch to BAT CHG-LINE OPR. After 
16 hours, batteries will be fully charged and capable of 
operating the instrument for at least 30 hours. The 
instrument may be operated while the batteries are being 
charged. 

CAUTION 

Since overcharging decreases battery life, it 
i s recommended that the batteries be charged 
for less than 48 hours , and never more than 
1 week. When used properly, the batteries 
will give more than 200 charge-discharge 
cycles. 

2-8. 	 OPERATION AS A DIFFERENTIAL VOLT
METER 

a. Perform preliminary operation as stated in para
graph 2-3 or 2-5. 

b. Connect Wlknown voltage between INPUT and COM
MON post. If one side is groWlded, always connect it to 
the COMMON post. 

c. Turn RANGE switch to lowest range that will allow 
an on-scale reading and note the approximate value of 
unknown voltage as indicated on meter scale. 

d. If meter reads to left, turn polarity switch to the 
negative position. The meter needle will deflect to the 
right. 

e. Noting position of decimal point, set four voltage 
readout dials to approximate voltage determined in 
step c. For example, if voltage is approximately 35 
volts, decimal point will be between B and C voltage 
readout dials. Therefore, set A dial to 3 and B dial to 5. 

f. Set NULL switch from TVM to successively more 
sensitive null ranges and adjust voltage readout dials 
for zero meter deflection in each null position . When 
meter needle indicates to the right, magnitude of volt 
age under measurement is greater than voltage set on 
voltage readout diais . When indication is to the left, 
voltage is less than that set on readout diais. 
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g. Read unknown voltage directly from four voltage 
readout diais. 

2-9. OPERATION AS A CONVENTIONAL 
VOLTMETER 

2-10. If it is desired to use the instrument as a con
ventionai 3% voltmeter only, additionai ranges can be 
made available by converting the NULL ranges to con
ventionai voltmeter ranges. This is made possible by 
setting the voltage readout dials to zero and the range 
switch to l volt. Proceed as follows: 

a. Perform preliminary operation as stated in para
graph 2-3 or 2-5. 

b. Consult Figure 2-3, and select full scale voltage 
deflection desired . If approximate value of voltage to 
be measured is unknown, select the 1000 volt range 
initially. 

FULL-SCALE RANGE NULL VOLTAGE 
DEFLECTION SWITCH SWITCH DIALS 

1000-0-1000 1000 TVM No effect 
100-0-100 100 TVM No effect 

10-0  10 10 TVM No effect 
1-0  1 l TVM No effect 

0.1-0-0 . l l O. l All ze ro 
0. 01-0-0.01 l 0.01 All zero 

0.001-0-0.001 1 0. 001 All zero 

Figure 2-3. VTVM RANGES 

c. Set RANGE switch, NULL switch, and voltage 
dials as indicated for the range selected. 

d. Connect voltage to be measured between INPUT 
and COMMON posts. If one side is grounded, always 
connect it to the COMMON post. Deflection to the right 
indicates that unknown dc voltage is of positive polarity. 

2-11. 	 MEASUREMENT OF VOLTAGE EXCUR
SIONS ABOUT A NOMINAL VALUE 

a. Perform preliminary operation as stated in para
graph 2-3 or 2-5. 

b. Connect voltage to be measured between INPlIT and 
COMMON posts. If one side is grounded, always connect 
it to the COMMON post. Deflection to the left indicates 
the voltage being measured is negative ; set polarity 
switch to the negative position in this case . This will 
cause meter pointe r to deflect to the right. 

c. Set RANGE switch to lowest range which will gi ve 
an on-scale meter indication and note nominal value of 
voltage indicated. 

d. Set four voltage readout dials to nominal voltage . 
e. Turn NULL switch to lowest position that will 

allow voltage excursions to remain on scale. 
f. Read voltage excursions from meter . Note that 

full scale right and lert meter deflections are equal to 
the NULL range s etting (disregarding 10% over-range 
at end of scale) . Meter deflection to the right indicates 
that magnitude of voltage under observation has in

creased above the nominal value while deflection to the 
left indicate s it has decreased . 

-


2-12. 	RECORDING VOLTAGE EXCURSIONS 

2-13. Recorder output binding pos ts and an output level 
controi are provided on the 871A and 87IAB for monitor
ing the excursions of an unknown voltage from the voltage 
indicated by the voltage readout dial settings. If the 
leakage resistance between the recorder and ground is 
less than 10, 000 megohms, the accuracy of the voltmeter 
will be impaired. Therefore, the FL UKE Model A88 
Isolation Amplifier is recommended for this app licati on. 
The A88 will allow the use of a wide range of strip chart 
recorders for recording the voltmeter reading without 
regard to the input isolation characteristics of the re
corder. 

2-14 . USE OF 871A WITH AN A88 ISOLATION AMPLI
FIER AND A RECORDER 

2-15. To use the Fluke A88 Isolation Amplifier and a 
r e corder with the 871A or 871AB, proceed as follows: 

a. Set A88 POWER switch to ON. 
b . When batteries are being used as a power source 

for A88, measurevoltage at BATT TEST jacks. If 
voltage is between 11. 7 and 14 volts dc , the batteries 
are satisfactory for use . However , if battery voltage 
is below 12. 5 volts, batte ries are approaching end of 
their useful life and should be replaced. 

c. Connect RECORDER OlITPUT terminals of differ
ential voltmeter to INPUT terminals of isolation ampli
fier with teflon leads. 

d. Connect OUTPUT te rminals of isolation amplifier 
to recorder input terminals. -

e. Perform preliminary operation as stated in para t 
graph 2-3 or 2- 5. 

f. Short INPlIT post to COMMON post and set switches 
on voltmeter as follows: 

RANGE 10 

NULL 1 

voltage readout dials 1. 00000 


The meter will indicate full scale (-l. O). 

g . Turn on the recorde r and set recorder gain for a 
full scale sensitivity equal to or less than 2 volts, but 
as close to 2 volts as possible . 

h. Adjust AMP ADJ controi on rear of differential 
voltmeter until recorder defle ction obtained i s that 
desired to correspond t o full scale deflection of the 
differential voltmeter. . 

i. Remove short from INPlIT to COMMON post. The 
voltmeter and recorder are now ready for r ecording the 
measurement of voltage e xcursions about a nominal 
value. Procee d according to paragraph 2-11 . 

2-16 . 	 USE WITH A RECORDER 

2-17 . To use a recordel with the 871A or 871AB pro

ceed as f ollows: 


a . Using teflon leads, connect RECORDER OUTPUT 
terminals of differential voltmeter to input terminals of 
recorder . 

2-4 



NOTE 

Do not ground either of the voltmeter RE
CORDER OUTPUT terminals or either of 
the recorder input terminals . If my of these 
terminals are grounded, current will be 
drawn from the Kelvin-Varley divider and 
the voltmeter will no longer be accurate. 

b. Perform preliminary operation as stated in para
graph 2-3 or 2-5. 

c . CheGk for excessive e lectrical leakage as follows : 

(1) Set switches on voltmeter as follows: 

RANGE 10 
NULL . 001 
polarity + (positive) 
voltage readout dials 10.0000 

(2) Connect either recorder lead to the INPUT bind
ing post, and connect the common side of the voltage to 
be measured to the COMMON binding post. A deflection 
of more than full scale (-1. O) indicates excessive leak
age. 

d. Short INPUT post to COMMON post and set switches 
on voltmeter as follows: 

RANGE 10 
NULL 1 
voltage readout dials 1. 00000 

...... 
The meter will indicate full scale (-1. O) . This provides 
a maximum of at least 20 millivolts at the RECORDER 
OUTPUT terminals depending on the setting of the AMP 
ADJ control. Reconnect the recorder to the RECORDER 
OUTPUT posts. 

e. Adjust AMP ADJ controi until recorder deflection 
obtained is that desired to correspond to full scale de
flection of the voltmeter.- f. Remove short between INPUT and COMMON posts, 
and connect voltage to be measured to INPUT and COM
MON posts. The voltmeter and recorder are now ready 
for recording the measurement of voltage excursions 
about a nominal value. Proceed according to paragraph 
2-11. 

-
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2-18. 	MEASUREMENT OF HIGH RESISTANCE 

2-19. The 87lA series voltmeter may be used as a 
megohmmeter for rapid measurements of high resist 
ances from 10 megohms to 100 , 000 megohms with a 
typical accuracy of 5%. The following equation may be 
used to compute the resistance in megohms of an un
known connected to the input binding posts when the 
RANGE switch is set to 10. 

-l)megohms 

where: 

Rx is the unknown resistance in rhegohms. 

E is the voltage indicated by the voltage readout diais. 

E m is the voltage indicated on the meter. 

Ri is the input resistance of the TVM circuit in meg
ohms and is 10 for the 1 and O. l null range and 1 for 
the ·0.01 and 0.001 null range on the 10 volt range . 

2-20. A convenient way of measuring leakage resistance 
between 10 megohms and 11,000 megohms is to adjust 
the voltage readout dials so that the meter indicates full 
scale (-1. O). The unknown resistance is then easily 
calculated from the readout dial setting. Proceed as 
follows: 

a. Perform preliminary operation, paragraph 2-3 or 
2-5. 

b. Set RANGE switch to 10 . 
c. Set NULL switch to 1. 
d. Connect unknown resistance between INPUT post 

and COMMON post. Use short isolated leads to prevent 
measuring the leakage resistance between the leads. 

e. Adjust voltage readout dials for full scale meter 
deflection (-1. O). If full scale deflection cannot be 
obtained with NULL switch set to 1, set NULL switch 
to . 1 or . 001. 

f. Determine value of unknown resistance according 
to Figure 2-4. 

2-21. 	NOTES ON OPERATION OF 871A AN D 
871AB 

2-22. 	 GROUND LOOP PRECAUTIONS 

RANGE OF UNKNOWN RESISTANCE 
NULL SWITCH 

POSITION 
UNKNOWN RESISTANCE IN MEGOHMS AT 

FULL-SCALE (-1. O) METER DEFLECTION 

10 megohms to 100 megohms 1 Multiply amount set on voltage readout dials by 10 
and subtract 10 . 

90 megohms to 1090 megohms 0. 1 Multiply amount set on voltage readout dials by 100 
and subtract 10. 

1000 megohms to 11,000 megohms 0.001 Multiply amount set on voltage readout dials by 1000. 

Figure 	2-4. RESISTANCE MEASUREMENTS AT FULL SCALE DEFLECTION 
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2-23. Ground loop currents should be avoided to assure 
measurement accuracy. A potential difference often 
exists between different points on power system grounds. 
When this occurs , current may now from the power 
system ground through the voltmeter and the equipment 
being measured and back to the power system ground. 
To prevent ground loop currents when the system being 
measured is grounded, do not connect COMMON post 
to chassis ground post. 

2-24. USE OF SHORTING LINK 

2-25. A . 01 uf capacitor (Cl) is connected from the 
COMMON binding post to the chassis ground binding 
post, which reduces the effect of circulating ac currents 
from the transformer . In some cases, it is possible 
for Cl to acquire a charge. For example, Cl will 
become charged when making measurements in the 
presence of common mode voltages . This charge may 
cause an error on subsequent low level measurements 
(under 5 volts), due to Cl discharging through the Kelvin
Varley divider and leakage resistance to ground. Con
necting the shorting link from the COMMON post to the 
ground post for a few seconds will discharge Cl and thus 
prevent an incorrect indication. 

2-26. INFLUENCE OF AC COMPONENTS 

2-27 . An ac voltage of several times the unknown dc 
voltage can be present on the unknown and the 87lA or 
87lAB will indicate we 11 within the specifications, if the 
frequency is over a few hundred cycles. A double
section, low-pass filter (R20l, C20l, R202, and C202) 
at the input of the null detector reduces any ac present 
on the dc being measured. At lower frequencies, this 
low-pass filter is less effective, and the magnitude of 
the ac component may be significant. If the low fre
quency ac component is equal to or less than 1000 times 
the null range being used, no perceptable error will 
result. For example, on the. 01 volt null range, a 
60 Hz ac voltage of up to 10 volts will cause no per
ceptable error. When the frequency is very close to a 
multiple or submultiple of the chopper frequency (ap
proximately 84 Hz), the meter needle will oscillate at 
the difference frequency. If ac components that affect 
the accuracy are ever encountered, additional filtering 
at the input of the instrument will be necessary. For 
alternating current of a single frequency, a twin-T filter 
is effective, and has low total series resistance. For 
an alternating current of various frequencies, an ordi
nary low pass filter may be used . In either case, the 
filter should be constructed of high quality capacitors 
which have high leakage resistance. 

2-28 . INFLUENCE OF DC COMMON MODE VOLTAGE 

2-29. DC common mode errors are caused by leakage 
currents passing through ground loops. Great care has 
been taken in the design and construction of the voltmeter 
to isolate the circuitry from chassis ground. Accurate 
dc measurements can be made with the 87lA and 87lAB 
in the presence of common mode voltages of up to 1000 
volts dc . The dc common mode rejection is at least 
130 db (3 , 160,000 to 1), or O. 35 uv error per common
mode-volt, up to 70% relative humidity. Since the leak
age resistance varies inversely with dampness, the dc 
common mode error is typically much less at lower 
relative humidity. If the common mode vol tage is great
er than 50 volts, the measurement should be made 
several minutes arter hookup for best accuracy. This 
is due to the time required to charge stray capacitance 
through the extremely high resistance to ground . 

2-30. CHECKING BATTERlES OF 87lAB 

2-31. If the 87lAB is turned off with the batteries 
completely discharged, the battery voltage may recover 
with time . It is possible for the batteries to recover 
sufficiently for the meter to indicate that they are charg
ed, when the power switch is first set to battery check. 
However, after a few seconds, the battery voltage will 
fall, and the meter will indicate that the batteries need 
to be charged. It should be noted that the dis charge 
characteristic of nickel-cadmium batteries is very flat, 
except near full charge and complete discharge. There
fore, when the batteries are checked, the meter indi
cation is not proportional to the remaining ampere-hour 
capacity of the batteries. Just after the batteries are 
charged, the meter will indicate near full scale. How
ever, most of the time the meter will indicate near half 
scale . A few hours before the batteries need recharg
ing, the meter needle will indicate just within the BAT
TERY OK region. 

2-32. MEASUREMENT OF NEGATIVE VOLTAGES 

2-33. Because of the polarity switch, voltage which is 
negative with respect to common, as weil as positive 
voltage, may be measured with equal facility . If the 
INPUT binding post is connected to ground, either at 
the front panel or at the source being measured, the 
accuracy of the voltmeter may be reduced. If the un
known voltage is negative , always connect the grounded 
side to the COMMON post, and use the polarity switch 
to obtain the proper result. 

--. 

-
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SECTION III 


THEORY OF OPERATION 


-
3-1. INTRODUCTION- 3-2. GENERAL 

3-3. A block diagram for the 87IA/ 87IAB Differential 
Voltmeter is given in Figure 3-1. As seen in this figure, 
the main circuits in the instrument are an input atte nu 
ator, a dc transistorized voltmeter (tvm), and an ex
tremely accurate O to 11 vdc reference. The input 
attenuator reduces the input voltage of the 100 volt and 
1000 volt ranges. The tvm uses a high-sensitivity null 
detector and an attenuator. A Kelvin-Varley divider is 
used to adjust the reference voltage from O to 11 vdc. 
Refer to the functional schematic following Section VI.... 
for more detail. This schematic is intended to aid in 
the understanding of circuit theory and in trouble
shooting. The signal now is from left to right, and the 
components are arranged functionally. 

RANGE RAN G E - J I 1,10 1,10 

'-
I +

INPUT 100 ,. I100, 1000 \ ,. , 
1000 - ~ l' 

3-4. The overall operation of the instrument may be 
summarized as follows. To measure the approximate 
value of a dc voltage between O and 11 volts, the un
known voltage is connected directly across the tvm 
attenuator. This attenuator reduces the full-scale volt
age in each range to 1 millivolt, which is the sensitivity 
of the null detector for full-scale meter deflection. To 
accurately measure the unknown vol tage, it is connected 
across the series combination of the null detector and 
the O to 11 volt reference voltage. The reference voltage 
is then adjusted with the four voltage readout dials until 
it matches the unknown voltage as indicated by the null 
detector. For voltages between 11 and 1100 volts, the 
input attenuator divides the unknown voltage by 10 on the 
100 volt range, and by 100 on the 1000 volt range. The 
instrument then operates essentially the same as for 
measurements from O to 11 volts. 

>-______~------~--------~~~~~---<~T~V~-'-f~---------4------~~ 
+COMMON O10 II VDC REF ER ENCE 
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Figure 3-1. 871A DIFFERENTIAL VOLTMETER BLOCK DIAGRAM 
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3-5. INPUT RESISTANCE OF INSTRUMENT 

3-6. For the tvm, low sensitivity, and medium low 
sensitivity null ranges, the input resistance of the tvm 
attenuator is 10 megohms (Rl through R6). For the 
medium high and high sensitivity null ranges, the input 
resistance of the tvm attenuator is l megohm (R3 through 
R6). However, this is not the input resistance of the 
871A. For the 1 and 10 volt ranges, the input resistance 
is deternlined by dividing the unknown terminal voltage by 
the current drawn from the unknown. The current drawn 
from the unknown is equal to the difference between the 
unknown terminal voltage and the internally known volt 
age, divided by the resistance of the tvm attenuator. The 
equation for input resistance can therefore be written as: 

Rin - E u '" E u Ra '" E s (Ra + Rs ) -Rs
I u IEu -El lEs - El 

where: 

Rin input resistance of voltmeter 

E u Es - Iu Rs = terminal voltage of unknown 

Iu curren~ drawn from unknown 

E s source voltage of unknown 

source resistance of unknownRs 

Ra input resistance of tvm attenuator 

E voltage indicated by voltage readout dials 

absolute value (magnitude on ly) 

Thus, the input resistance is essentially infinite (leakage 
resistance across input is in the order of 1012 ohms) at 
null when E is equal to Eu and Es ' For the 100 and 1000 
volt range, the input attenuator is always connected 
across the input terminals. Thus, the input resistance 
is equal to the resistance of the input attenuator which 
is 10 megohms. 

3-7. In order to provide for a more complete under
standing of the voltmete r, the following paragraphs 
describe each section of the circuit in more detail. 

3-8. INPUT ATTENUATOR 

3-9. Since the instrument contains a O to 11 volt refer
ence, the unknown voltage is measured by comparing it 
directly to a known voltage with the aid of a null detector 
only on the 1 and 10 volt ranges. On the 100 and 1000 
volt ranges, the input attenuator (RI0l through R107) 
di vides the unknown voltage by 10 and by 100, respecti ve
ly, and this attenuated voltage is then measured using 
the null detector. Thus, after attenuation, the 100 and 
1000 volt ranges are equivalent to the 10 volt range. 
The input attenuator is extremely accurate and has 
excellent long term stability. The variable resistors 
R104 and RI06 are used during calibration to set the 
correct di vision ratio. 

3-10. DC TRANSISORIZED VOLTMETER 

3-11. GENERAL 

3-12. The dc transistorized voltmeter (tvm) is com
posed of a tvm attenuator and a null detector. The 
heart of the dc tvm is the null detector in which the dc 
signal is modulated by a photochopper, amplified by a 
fi ve stage amplifier, rectified by a transistor switch, 
and filtered to produce a dc output. High dc negative 
feedback makes the null detector relati vely insensiti ve 
to gain variations in the indi vidual transistors . The 
output of the null detector drives a meter with tautband 
suspension. The tautband eliminates the friction associ
ated with pivot and jewel meters. Thus, any tendency 
for the meter pointer to stick at one point of the scale 
and then jump to another point is eliminated. The tvm 
attenuator reduces the applied voltage to 1 my, the 
full-scale sensitivity of the null detector . 

3-13. NULL-DETECTOR 

3-14. The null detector is a current feedback amplifier 
that drives a meter. Any feedback amplifier is essen
tially a null seeking device. That is, it tends to make 
the voltage fed back to the input equal to the input volt 
age. In a current feedback amplifier, the feedback 
voltage is proportional to the output current. At the 
input to the 871A null detector, R20l, C201, R202, and 
C202 form a double section low-pass filter that reduces 
any ac component present on the dc voltage being meas
ured. The difference between the voltage appearing at 
the output of the filter and the voltage developed across 
feedback resistor R203 is converted to an alternating 
voltage by V20l, a photochopper. The voltage across 
R203 is proportional to the current flowing in the meter. 
The atternating voltage created by V20l is amplified by 
a five-stage solid-state amplifier. The first stage is a 
p-channel field effect transistor, Q201. The field effect 
transistor provides high input impedance and low noise. 
The next four stages consist of common-emitter ampli
fication, with overall feedback from Q205 to Q202. 
A transistor switch, Q209, is gated in synchronization 
with V201. During the "off" portion of the photochopper 
cycle, the output of the amplifier is clamped to null 
detector common potential by Q209. During the "on" 
portion of the photochopper cycle, the output of the 
amplifier is filtered by R230 and C214 to provide a dc 
current for the meter. A portion of the current that 
flows through the meter is shunted back to the 200 ohm 
feedback resistor R203, thus completing the feedback 
loop. The gain of the null detector can be adjusted by 
means of R231 in the feedback network . The null de
tector has abasic sensitivity of 1 millivolt. However, 
to compensate for the loading effect of the tvm attenuator 
on the mput attenuator , the full-scale sensitivit Y of the 
null detector is increased for the 100 and 1000 volt 
ranges according to the table below. 

RANGE NULL POSITION 

TVM Lo Med Lo Med Hi Hi 
100 V 9l0uv 9l0uv 9luuv 526uv 526uv 

1000 V lmv lmv lmv 9l0uv 910uv 

..., 
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-
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3-15. TVM ATTENUATOR 

3-16. In the tvm mode, one position on the tvm attenu
ator selected by range switch section S2C provides the 
necessary reduction of the 1 volt range for proper null 
detector input. Another position on the tvm attenuator 
is used for the 10, 100, and 1000 volt ranges because 
the input attenuator di vides the input signal so as to 
reduce the 100 and 1000 volt ranges to the equi valent of 
the 10 volt range. In the null mode, the voltage differ
ence (unknown voltage minus the reference voltage - or- unknown voltage divided down minus the reference volt
age) is reduced as necessary by positions on the tvm 
attenuator seleeted by null switch sections S3H, S3G, 
and S3E to p rov ide the basi c null detector input of 1 
millivolt. 
3-17. PHOTOCHOPPER DRIVE ClRCUIT 

3-18. Drive for the photochopper is obtained from a 
free-running multivibrator, Q206 and Q207 . During the 
portion of the cycle that Q207 is on, Q208 is also on, 
which provides current through T201. When Q208 turns 
off, the flyback voltage of T201 illuminates neon lamp 
DS202. Transistor Q209 is dri ven in synchronization 
with DS202 through C213, transistor Q209 being off when 
DS202 is on. Resistor R218 is used to adjust the chopper 
frequency to 84 Hz, and resistor R219 is used to adjust 
the duty cycle of DS202. Resistor R227 is used to elec
trically zero the null detector. 

3-19. INFLUENCE OF AC COMPONENTS 

3-20. The onlyae voltage component that will reduce 
the accuracy of the 871A is one that either saturates the 
null detector or one that beats with the chopper frequen
cy. Since the voltage required for saturation is greater 
than that required for beating, the null detector is most 
sensiti ve to an ac component with a frequency that is a 

- submultiple or a low multiple of the chopper frequency. 
However, this is easy to detect because the meter will 
beat at the difference frequency. The low pass filter at 
the input of the chopper-amplifier will attenuate any ac 
component. The magnitude of the ac voltage appearing 
at the output of the filter depends on both its amplitude 
and frequency before filtering. For all practical pur
poses, one should never encounter any trouble above 
a hund red eyeles. If ac components that affect accuracy.-. are ever encountered, additional filtering as outlined 
in the operating instructions will eliminate the problem. 

3-21. RECORDER OUTPUT 

3-22. The recorder output is provided by R236, R7 , 
and R237 . Recorder output AMP ADJ controi R7 pro
vides for adjusting the recorder output voltage up to a 
maximum of at least 20 millivolts at full-scale deflection 
(1. O) . The voltage at the RECORDER OUTPUT termi
nals is proportional to the meter deflection. 

3-23 . 11 VOLT REFERENCE 

3-24. GENERAL 

-. 
3-25. In making differential voltage measurements 
between O and 11 volts, an internai reference voltage 
is nulled or matched against the unknown voltage. An 

871A 

extremely accurate reference voltage is therefore re
quired. This is obtained from the 11 volt reference. 
The O to 11 volt reference is composed of a well regulat
ed -16.5 volt power supply, a range divider, and a four 
decade Kelvin-Varley divider. The range divider re
duces the voltage .from a pair of Zener diodes in the 
-16.5 volt reference supply to 11 volts for the 10, 100, 
and 1000 volt range s, and to 1. 1 volts for the 1 volt 
range, before the reference voltage is applied to the 
Kelvin - Varley divider. The Kelvin-Varley di vides the 
input reference voltage into 110,000 equal increments, 
thus providing an extremely accurate reference voltage. 

3-26. -16 . 5 VOLT POWER SUPPLY 

3-27. The -16. 5 volt power supply uses a diode (CR101) 
and a filter network (R108 and C101) to supply unregulat
ed dc voltage to series pass transistor Q101. In the 
Model 87IAB, unregulated dc is supplied directly from 
a set of two batteries (BT1) in the BAT CHECK and BAT 
OPR modes. The voltage is regulated by comparing a 
sample of the output voltage tapp ed off di vide r string 
R109, R110, and R111 with the voltage from Zener 
reference diodes CR103 and CR104 in a differential 
amplifier, Q102 and Q103. The output of the differential 
amplifier is amplified by Q104, which dri ves the base 
of series pass transistor Q101. The voltage drop across 
the series pass transistor, Q101, is continuouslyad
justed so as to maintain the two input voltages of the 
differential amplifier at the same level, and thus main
tain the output voltage at a constant value. The -16.5 
volt output is used to provide operating voltages for the 
null detector and for Rl17, which supplies a constant 
current to reference diodes CR103 and CR104. The 
voltage across the two Zener diodes may be between 
12. O and 13. O volts, and has a stability better. than 50 
ppm per year and an overall temperature coefficient 
less than 5 ppm per o C. 

3-28. RANGE DIVlDER 

3-29. In the 1000, 100, and 10 volt ranges, the Zener 
reference voltage is connected to the Kelvin- Varley 
divider through resistors R1l8 and R119 and range 
switch sections S2F and S2E. The voltage drop across 
R118 and R119 reduces the Zener reference voltage to 
11 volts at the input of the Kelvin-Varley divider . In 
the 1 volt range, resistors R120, R121, and R122, 
seleeted by range switch sections S2F and S2E, reduce 
the voltage to 1. 1 volts at the input to the Kelvin-Varley· 
divider. 

3-30. KELVIN-VARLEY DIVIDER 

3-31. The four Kelvin-Varley decades composed of 
resistors R301 to R336, and the associated voltage dials 
A through D provide a means of reducing the reference 
voltages of 1. 1 and 11 volts to the voltage indicated on 
the readout diais. The first decade has twelve 5K re
sistors. Two of these resistors are shunted by the lOK 
total resistance of the second decade. Between the two 
wipers of S30 l (voltage dial A) there is thus a total 
resistance of 5K (lOK paralleled by lOK). Thus, the 
first decade di vides the voltage across it into eleven 
equal parts with one of the equal parts appearing across 
the two shunted resistors . Similarly, the second and 
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third decades divide the voltage across their inputs in to 
ten equal parts. The last decade is a variable resistor 
which sets the last 2 digits. With the null switch in any 
null range, the output of the Kelvin-Varley divider is 
connected in series with the null detector, thus providing 
the accurate O to 11 volt or O to 1. 1 volt reference volt 
age required . 

3-32. POLARITY SWITCH 

3-33. The polarity switch 84, as seen in Figure 3-1, 

reverses the transistorized voltmeter - reference volt 
age combination with respect to the input . Note that a 
.01 uf capacitor (Cl) is connected from the COMMON 
post to the chassis ground post to reduce the effect of 
ac circulating currents. If the instrument did not con
tain a polarity switch, the grounded side of any unknown 
voltage that is negative with respect to ground would 
have to be connected to the INPUT post. This would 
ground the INPUT post and eff e ctively place Clacross 
the input. The polarity switch provides equal con
venience in measuring positive and negative voltages 
without the occurance of these problems. 

-


-


-

3-4 

l 



B71A 

- SECTION IV 


MAINTENANCE 


4-1. INTRODUCTION 

Maintenance of the B71A DC Differential Volt
meter should consist primarily of periodic cleaning and 
calibration. However, to determine if the instrument is 
within specifications, it is recommended that its per
formance be checked just before calibration by using the 
performance checks given in this sedion. Information 
on corrective maintenance is also included. 

4-3. TEST EQUIPMENT 

4-4. Figure 4-1 lists the recommended equipment 
and specifications required for performance checking, 
calibration, and correcti ve maintenance. If the re
commended equipment is not available, other equipment-

-


-


which meets the required specifications may be used. 

4-5. PERIODIC MAINTENANCE 

4-6. Periodie maintenance consists primarily of 
occasional cleaning to remove dust, grease, and other 
contamination. Since the voltmeter is completely en
closed, the need for cleaning is reduced. Special care 
has been taken to prevent leakage across critical switch 
wafers, areas of some printed circuit boards, and from 
the printed circuit boards to chassis ground. The power, 
range, null, polarity, and all voltage readout switches 
are vacuum impregnated with silicone oil. These 
switches are also isolated from the chassis with Lexan 
spacers. The printed circuit boards are coated with a 
moisture sealant and are isolated from chassis ground 
by means of polyethelene grommets. 

RECOMMENDED EQUIPMENT SPECIFICATIONS REQUIRED USED FOR 

VTVM, RCA Voltohmyst, or 
equivalent 

Accuracy: ±3% dc 
±5% ac 

Input Impedance: lOMn, dc 
lMn, 100 pf, ac 

TROUBLESHOOTING 
ELECTRONIC 
ADJUSTMENTS 

Autotransforme r, 103 to 127 volts TROUBLESHOOTING 
General Radio Model 
W5MT3 (Mode l W5HMT for 
230 volt instruments), or 
equivalent 

(207 to 253 volts for 230 volt instruments) 

DC Differential Voltmeter, 
Fluke Model B21A, or 
equivalent 

Accuracy: ±0.01% 
Null Sensitivity: At least l mv. 
Externally- adjustable .reference voltage. 
20 ppm accuracy of Kelvin-Varley divider. 

TROUBLESHOOTING 

Standard Cell Stability: ±0.0004% TROUBLESHOOTING 

Oscilloscope, Hewlett-Packard 
Model 120B 

Vertical sensitivity: 20v/ cm 
Sweep Speed: 1 ms / cm, minimum 

ELECTRONIC 
ADJUS TMENTS 

Voltage Calibrator, Fluke 
Model 332A, or equivalent 

Range: O to 1000 vdc 
Accuracy: ±0.005%, minimum 
(332A is ±O. 003%) 

PERFORMANCE 
CHECKING 
CA LIBRATION 

Figure 4-1. TEST EQUIPMENT REQUIRED 
4-1 
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4-7. To clean the instrument, proceed as follows: 

CAUTION 

Avoid touching the polyethelene grommets. 
Contamination can cause excessive electrical 
leakage. 

a. Blow instrument out with low-pressure, clean, dry 
air to rem ove accumulations of dust and other foreign 
matter. Pay particular attention to the input binding 
posts, binding post wiring, sWitches, and polyethelene 
grommets which insulate the printed circuit boards from 
the chassis. 

b. Clean pOlyethelene grommets, binding posts, and 
front panel with anhydrous denatured ethyl alcohol or an 
aerosol can of Freon TF Degreaser (Miller-Stephenson 
Chemical Co, Inc.) and, when necessary, a clean cloth 
or cotton swab. 

CAUTION 

Do not use Metriclene, acetone, lacquer 
thinner, or any ketone, since they will react 
with the Lexan switch rotors. Also, be 
careful not to saturate the switch contacts, 
which have been lubricated for life. 

c . When necessary, clean all exposed dielectric sur
faces of switches with denatured alcohol, using a small, 
stiff-bristled brush which has been wrapped with a clean 
clothto preventsaturating the switch contacts. 

d. After cleaning, recoat exposed switch insulating 
material with silicon oH having a viscosity between 5 and 
20 centistokes. This prevents leakage due to moisture 
on these surfaces. 

4-8. PERFORMANCE CH ECKI NG 

4-9. GENERAL 

4-10. The following tests are designed to check the 
instrument's performance against the specifications. 
The tests may be used as a routine maintenance pro
cedure, and as an incoming inspection procedure. It is 
recommended that these performance checks be done 
just before calibration of the instrument. When used in 
this way, the performance checks provide a valuable 
case history on the Characteristics of each instrument. 
Just prior to calibration, the instrument should be within 
specifications; if not, troubleshooting should be perform
ed to elimimi.te the cause of the error before'calibrating 
the instrument. Localizingthe problem to a particular 
area of the instrument may be done by an analysis of the 
performance check results . 

4-11. NULL DETECTOR SENSITIVITY CHECK 

4-12. The null detector is checked in this procedure 
by using the instrument's internai reference supply and 
Kelvin-Varley divider. If the instrument fails to pass 
this check, it may be due to a faulty reference supply 
or Kelvin- Varley divider. In this case, the measure
ment of an appropriate voltage in the tvm mode will 
indicate if the null detector is operating properly. Pro
ceed as follows: 

VOLTMETER SWITCH SETTINGS 

METER 
INDICATIONRANGE NULL 

VOLTAGE 
READ OUT 

DIALS 
A B C D 

10 1.0 1. O O 00 -1. O 
10 · 1 O. 1 O 00 -1. O 
10 .01 O. O l 00 -1. O 
10 .001 O. O O 10 -1. O 

l · l . l O O 00 -1. O 
l .01 .0 1 O 00 -1. O 
1 .001 .0 O 1 00 -1. O 

100 10 l O. O 00 -1. O 
100 l O 1. O 00 -1. O 
100 · l O O. 1 00 -1. O 
100 .01 O O. O 10 -1. O 

1000 100 1 O O. 00 -1. O 
1000 10 O 1 O. 00 -1. O 
1000 1 O O 1. 00 -1. O 
1000 · l O O O. 10 -1. O 

10 1 O. l O 00 -0.1 
.10 1 O. 2 O 00 -O. 2 

10 1 O. 3 O 00 -0.3 
10 l O. 4 O 00 -0.4 
10 l O. 5 O 00 -0.5 
10 l O. 6 O 00 -0.6 
10 l O. 7 O 00 -0.7 
10 1 O. 8 O 00 -0.8 

. 10 1 O. 9 O 00 -0 . 9 
10 1 1. O O 00 -1. O 
10 1 1. 1 O 00 

-
-1. 1 

a . Check meter for electrical and mechanical zero -

according to paragraph 4-42. 

b. Short INPUT post to COMMON post. 
c. Set switches on voltmeter as shown in Figure 4-2. 

The mete r s hould indi cate wi thin 1-1/2 sm all scale 
divisions (±3% of null range) of the value shown in Figure 
4-2. 

d. Remove the short between INPUT and COMMON 
posts. J 

l 
I 

-

.... 

--l 

Figure 4-2. SETTINGS FOR NULL 

DETECTOR CHECK 


4-13. DIFFERENTIAL MEASUREMENT CHECK l 
4-14. The following prQcedure checks the accuracy 
of the instrument with full iIlPut on each range ahd also 
with each voltage readout dia! set to 1, 2, 3, 4, 5, 6, 7; 
8, and 9 on the 10 volt range. This method checks the I 

accuracy with a minimum number of measurements. 
Proceed .as follows: 

a . Set meter to z€!ro with mechanical zero contro!. 
b . Set.POWER switch to LINE OPR with 871AB, or 

to ON with 871A, and allow voltmeter to warmup to 
equilibrium temperature (about 5 minutes) . 

c. Cormect the 332A Vol tage Calibrator, or equivalent, l 
to the INPUT and COMMON binding posts of the volt 
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meter. Connect voltmeter COMMON post to line ground. 
The voltage source must provide O to 1000 volts dc wi th 

- an accuracy of at least ±O. 005%. 
d. Set NULL switch to O. 1, and set voltage readout 

dials to 1. 00000. 
e. Set RANGE · switch to 1. 
f. Set 332Afor 1. 00000 volts dc output. 

-
g. Adjust voltage readout dials for zero meter de

flection in successively more sensitive null ranges . 
Final voltage readout dial setting should be between 
. 99969 and 1. 00031. 

h. Set RANGE switch to 10, NULL switch to 1, and 
voltage readout dials to 10.0000. 

i. Set 332A for 10.0000 volts dc output. 
j. Adjust voltage readout dials for zero meter de

flection in successively m ore sensitive null ranges. 
Final voltage read out dial setting should be between 
9.9969 and 10.0031. 

k. Set RANGE switch to 100 , NULL switch to 10, and 
voltage readotit dials to 100.000. 

l. Set 332A for 100. 060 volts dc output. 
m. Adjust voltage readout dials for zero meter de

flection in successively more sensitive null ranges.- Final voltage readout dial setting should be between 
99. 969 and 100. 031. 

n. Set RANGE switch to 1000, NULL switch to 100, 
and voltage readout dials to 1000 . 00. 

o. Set 332A for 1000.00 volts dcoutput. 
p. Adjust voltage readout dials for zero meter de

flection in successi vely more sensitive null ranges . 
Final voltage readout dial setting should be between 
999. 69 and 1000. 31. 

q. Set RANGE switch to 10, and set NULL switch to 
. 001. 

r . Set 332A to output voltages listed in Figure 4-3.- Set voltage readout dials on voltmeter as indicated for 
the applied voltage, and adjust the voltage readout dials 
for a null on the 871A meter. Final voltage readout dial 
settil\gs should be within the values listed in Figure 
4-3 . . 

4-15. CALI BRATION 

4-16. GENERAL 

4-17. The 871A should be calibrated as often as deemed 

-

-


332A INITIAL 87lA FINAL 871A 
OUTPUT VOLTAGE VOLTAGE READOUT 

VOLTAGE READOUT 
DIA L 

SETTING 

D0L SETTING 

1.111111 1. 1111 . L 1108 to l. 1114 
2. 222222 2.12222 2.2'216 to 2. 2228 
3.333333 3.3333 3.3324 to 3. 3342 
4.444444 4.4444 4. 4431 to 4. 4457 
5. 555555 5.5555 , 5.5539' to 5.5571 
6. 666666 6. 6660 6.6647 to 6. 6685 
7. 777777 7. 7777 7. 7 .. 54·to 7.7800 
8.888888 8.8888 8.8861 to 8.8915 
9. 999999 9.9999 

-
9. 9970 to 10. 0028 

- - -

Figure 4-3. VOLTAGE READOUT DIAL LIMITS 
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necessary. However, it is recommended that the instru
ment be calibrated every six months under usual labora
tory conditions. For special applications where extreme 
accuracy is required, it may be desired to calibrate the 
instrument more frequently. Calibration should be ac
complished in a draft free area with an ambient tempera
ture of 73 . 5 (±2. 5tF. Line voltage should be 115 (±2) 
volts. 

4-18. For convenience, the calibration procedure is 
di vided into six parts: Preliminary Setup, Null Detector 
Calibration, 10 Volt Range Calibration, 1 Volt Range 
Calibration, 100 Volt Range Calibration, and 1000 Volt 
Range Calibration. Calibration is usually done in the 
sequence given. The recommended equipment and the 
specifications required for calibration are shown in 
Figure 4-1. All calibration controls are identified by 
decals inside the instrument. 

4-19. PRELIMINARY SETUP 

a. Set meter to zero with mechanical zero control, if 
necessary. 

b. Set POWER switch to LINE OPR with 871AB, or to 
ON with 871A, and allow voltmeter to warmup to equi
librium temperature (about 5 minutes) . 

c. Connect the 332A Voltage Calibrator, or equivalent, 
to the INPUT and COMMON binding posts of the volt 
meter. Connect voltmeter COMMON post to line groond. 
The voltage source must provide dc voltages of O to 1000 
volts, with an accuracy of at least ±O. 005%. 

4-20. NULL DETECTOR CALIBRATION 

a. 
b. 

Short INPUT post to COMMON post. 
Set switches on voltmeter as follows: 

RANGE 
NULL 
voltage readout dial C 

1 
.001 
1 

c. Adjust 1 mv gain control R23l for full scale meter 
deflection to the left (-1. O). The right side panel must 
be on the instrument when making this adjustment. 

d. Remove the short between the INPUT and COMMON 
posts. 

4-21. 10 VOLT RANGE CALIBRATION 

NOTE 

The 10 volt range must be calibrated before 
attempting calibration of the 1, 100, or 
1000 volt ranges. 

a. Set switches on voltmeter as follows: 

RANGE 10 
NULL 1.0 
voltage readout dials 10.0000 

b. Set 332A for 10.0000 volts output. 
c. Adjust R1l9 for zero meter deflection in successive

ly more sensitive null ranges. Resistor R11l may be 
adjusted if there is insufficient range in R119. 

4-22. 1 VOLT RANGE CA LIBRATION 

.NOTE 

To prevent error due to leakage, use a 
dielectric screwdriver to adjust R121. 
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a. Set switches on voltmeter as follows: 

RANGE 1 
NULL . 1 
voltage readout dials 1. 00000 

b . Set 332A for 1. 00000 volt output. 
c. Adjust R121 for zero meter deflection in successive

ly more sensitive null ranges. The right side panel 
must be on the instrument when making this adjustment. 

4-23. 100 VOLT RANGE CALIBRATION 

NOTE 

To prevent error due to leakage, use a 
dielectric screwdriver to adjust R104. 

a. Set switches on voltmeter as follows: 

RANGE 100 
NULL 10 
voltage readout dials 100.000 

b. Set 332A for 100.000 volts output. 
c. Adjust input attenuator R104 for zero meter de

flection in successively more sensitive null ranges. 

4-24. 1000 VOLT RANGE CALIBRATION 

NOTE 

To prevent error due to leakage, use a 
dielectric screwdriver to adjust R106. 

a. Set switches on voltmeter as follows: 

RANGE 1000 · 
NULL 100 
voltage readout dials 1000.00 

b. Set 332A for 1000. 00 volts output. 
c. Adjust input attenuator Rl06 for zero meter de

flection in successively more sensitive null ranges. 

4-25. CORRECTIVE MAI NTENAN CE 

4-26. GENERAL 

4-27. Since the 87lA DC Differential Voltmeter is a 
completely transistorized instrument, the possibility 
of a component failure is greatly reduced. Under normal 
circumstances, the only thing that will interfere with 
the operation of the instrument is the need for calibra
tion. However, if the instrument does not perform 
correctly before or after calibration, the technician 
may use the information given here as a complete guide 
for locating and correcting the source of trouble. All 
equipment required for maintaining the instrument is 
listed in Figure 4-1. 

4-28. TROUBLESHOOTING 

4-29. TROUBLESHOOTING TIPS. The purpose of 
troubleshooting is to quickly and accurately correct 
the cause of any abnormal condition. Thus, servicing 
should begin with an attempt to localize the general area 

of trouble. By performing a complete performance 
check as outlined in paragraph 4-8, the trouble may be 
isolated to the null detector, reference supply, Kelvin
Varley divider, or input attenuator. To assist in local
izing some of the more common troubles that might 
occur, the causes and remedies for a number of symp
toms are listed in the troubleshooting chart (Figure 
4-4. However, an understanding of the theory of oper --. 
ation and frequent reference to the schematic diagram 
is the best way to locate the cause of any abnormal 
condition. ..,
4-30. VISUAL INSPECTION. Trouble can sometimes 
be found by a thorough visual inspection. Look for: I 

a. Accumulations of dirt, dust, mOisture, or grease. Remove contamination as outlined in periodic mainte
nance, paragraph 4-5. 

b . Scorched or burned parts. Damage of this type is 
usually due to a defective component. Determine cause 
of damage before replacing overheated part. 

CAUTION 

Avoid touching the polyethelene grommets. 

Contamination can cause electrical leakage . 


c. Cracks, cuts, and other damage to polyethelene 
grommets. Replace grommets, using a plastic bag 
over the hand to prevent contamination. 

d. Input Divider Resistors (RlOl, Rl02, R103, R105, 
and R107) touching the printed circuit board. When 
these resistors touch the board, leakage paths are 
created which can resuit in error. 

e. Loose or intermittent connections. 

4-31. VOLTAGE LEVEL CHECKING. When the trouble 
has been localized to a stage, the defective part may be 
isolated by voltage level measurements at the transistor 
terminals . T ransistor terminals are identified in 
Figure 4- 5. When making measurements on printed 
circuit boards, use a sharp probe and press firmly 
while rotating the probe to break through the insulating 
coating. Measurements that differ widely from those 
listed in the transistor voltage chart (Figure 4-6) can 
be used to localize the trouble to a specific part, in 
most cases. 

CAUTION 

When measuring voltage, it is recommended 
that care be used to prevent momentary ShOlt 
circuits which could damage transistors. 

4-32. TROUBLESHOOTING CHECK:S. The following 
troubleshooting checks list several normal conditions 
that should exist in the instrument. The most probable 
cause or causes of an abnormal condition is also given. 

4-33. Meter Rattle Check. If the meter needle appears .-, 
to rattle excessively, perform the following check: 

I 1 
a. Set switches on 87lA as follows: 

RANGE l 

NULL .001 

all voltage readout dials zero 
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SYMPTOM PROBABLE CAUSE REMEDY 

Drift of reference supplYI 
evidenced by meter needle 
drift. 

R109, RllO, R114, R115, 
R117, R1l8, R120, or R122 
changing value with temper
ature change. 

Locate faulty resistor by heating with a solder
ing iron held near resistor , while making a 
standard cell measurement. Meter drift will 
indicate faulty resistor. 

Faulty Zener diode. Monitor voltage across Zener diode pair. If 
Zener voltage drifts, replace Zener diodes, 
and R1l8. 

Q101, Q102, Q103, or Q104 
defective. 

Check by replacement. 

Meter rattle or drift. Dirty or defective FET, Q201. Clean input to Q201. Vary operating point 
slightly with R209 , or replace . 

Dirty lucite rod. Clean. 

Faulty DS202. Check by replacement. 

Faulty C206. Check by replacement. 

MOisture, dirt, or other 
contamination on printed 
circuit boards, or switches. 

Clean instrument according to paragraph 4-5. 

Faulty Zener diode. Monitor voltage across Zener pair. Replace 
if rattle exceeds 50 ppm peak-to-peak. 

Measurements are out of 
tolerance on every range 
except at full scale 
(1. 099100). 

One of the Kelvin-Varley 
r~sistors is out of tolerance. 

Leakage from Null Detector 
to ground. 

Check accuracy of Kelvin-Varley divider 
according to paragraph 4-36. 

Clean instrument according to paragraph 4-5. 

Meter beats with voltage 
being measured. 

Chopper drive circuit out of 
adjustment. 

Adjust photochopper drive frequency according 
to paragraph 4-40. 

Figure 4-4. TROUBLESHOOTING CHART 

b. Set POWER switch to LINE OPR with 871AB, or to 
ON with 871A, and allow a warmup period of 5 minutes. 

c. Short INPUT post to COMMON post. Random 
excursions of meter needle should be less than 1/ 4 small 
division peak-to-peak. If rattle is excessive, check . 
field-effect transistor Q201 by replacement, or by 
slightly varying the operating point of Q20·1 with R209. 

4-34. Reference Voltage Regulation. If the reference 
voltige is suspected of being faulty, perform the follow
ing check: 

a. Connect autotransformer to line power. 
b. Connect 871A line cord to output of autotransformer. 
c. Set POWER switch to LINE OPR with 871AB, or to 

ON with 871A, and allow a warmup period of -5 minutes. 
d. Set autotransformer to 103 volts (207 volts when 

voltmeter is wired for 230 volt operation) as measured 
with a VTVM. 

e. Set NULL switch to TVM. 
f. Differentially measure the -16.5 volt supply between 

COMMON post and collector of Q101. 

g. Set autotransformer to 127 volts (253 volts when 
voltmeter is wired for 230 volt operation). Output of 
-16 . 5 volt supply should change by less than 7 millivolts 
from step f. If regulation is poor, it is probable due to 
excessive current load from the reference supply to the 
null detector. 

4-35. C om mon Mode Measurement Check. If the 
instrument is suspected of making incorrect measure
ments in the presence of common mode voltages, per
form the following check: 

a. Measure the voltage of a standard cell, using the 
1 volt range and positive polarity. The standard cell 
must be floating. 

b. Connect 500 vdc from chassis ground post to 
COMMON post, and wait for 3 minutes . 

c. Measure standard cell voltage. If the two measure
ments differ by more than 25 microvolts, there is excess 
electrical leakage to gtound. Clean instrument accord
ing to paragraph 4-5. 
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Q202 Q204 Q209 Q203 
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s g d 
Q201 
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Figure 4-5. LOCATION OF TRANSISTOR TERMINALS 
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TRANSISTOR-
Q101 
Q102 
Q103 
Q104 

Q201 
Q202 
Q203 
Q204 
Q205 
Q206 
Q207 
Q208 
Q209 

EMITTER 
(vdc) 

-27.2 CD 
-13.4 
-13.4 
- 6.3 

O to -5 (SOURCE) 
O 
O 

- 1.6 
- 3.0 
-16.6 
-16.6 
-16.6 

O 

BASE 
(vdc) 

COLLECTOR 
(vdc) 

-26.2 
-13.0 
-13.0 
- 6.9 

-16. 6 ® 
- 6.9 

O 
-26.2 

O (GATE) 
- .54 
- .60 
- 1. 9 
- 3.6 
-21. 2 
-18. 5 
-16.6 
+ 2. O 

-5 to -11 (DRAIN) 
- .60 
- 1. 9 
- 3.0 
- 8. 3 
- 6. 6 
-11. 7 
- 3.6 

O 

The above operating voltage levels are measured under the following conditions: (a) line voltage at 115/230 
vac, 50 to 440 cps; (b) all voltages measured with a 3%, 10 megohm voltmeter from specified terminal to 
reference supply - null detector common. The COMMON post is reference supply - null detector common 
when in TVM mode or when in a NULL mode with all voltage dials set to O and polarity switch set to +; 
(c) some voltages may varyas much as 15 to 20%; (d) bias voltages (difference between emitter and base 
voltages) should remain approximately the same. 

NOTES:(DEmitter of Q101 should be between -23 and-35vdc for 115/230 vac line operation, -19.5 and - -21. O vdc for BAT OPR (871AB only), and not less than -23.5 vdc for BAT CHG (871AB only) as measured 
with a VTVM. @ Collector of Q101 should be between -15.8 and -17.9 vdc as measured with a differential 
voltmeter . 

..... 
Figure 4-6. TRANSISTOR VOLTAGE CHART 

- 4-36. Kelvin-Varley Divider Check. The Kelvin-Varley 
divider check requires a connection to the Kelvin-Varley 
divider inside the instrument. Proceed as follows: 

- a. Remove bottom panel. 

b. Locate input-output common wire. This is the 


black wire connected to the bottom of S301 (voltage dial 

A). 


c. Jumper from the input-output common wire located 

in step b. to the 821A common post. 


d. Connect the INPUT post to the 821A input post. 

e. Set 871A switches as follows: 


RANGE 10 
NULL Any null range 
polarity - (negative) 
voltage readout dials 10.0000 

f. Set 821A polarity switch to - (negative). 

- g. Set 821A voltage readout dials to 9. 9910. With 
operate-calibrate controi set to operate, adjust 821A 
calibrate controi for zero meter deflection in most 
sensitive null ranges. 

h. Set the 871A and 821A readout dials to the values 
given in Figure 4-7. The panel meter of the 821A should 
indicate within the maximum deviation column of Figure 
4-7 for each step. If the Kelvin-Varley divider is out of 
tOlerance, a resistor is defective and must be replace,d. 

4-37. ELECTRONIC ADJUSTMENTS 

4-39. ADJUSTMENT OF -16.5 VOLT SUPPLY. Re
sistor RU1 usually requires adjustment when a part is 
replaced in the -16.5 volt power supply. Resistor R111 
is adjusted by performing the 10 volt and 1 volt range 
calibration (paragraphs 4-21 and 4-22). 

4-40. PHOTOCHOPPER FREQUENCY ADJUSTMENT. 
The photochopper frequency should be adjusted if a part 
is replaced in the drive circuit, if there is difficulty in 
zeroing the meter, or if line operation causes the meter 
to beat with the voltage being measured. Proceed as 
follows: 

a. Set POWER switch to LINE OPR with 871AB or 
to ON with 871A. 

b. Set NULL switch to TVM. 
c. Connect oscilloscope between COMMON post and 

collector of Q208 (test point 1). 
d. Set oscilloscope controls as follows: 

Vertical sensitivitY 20v/cm 
Trigger mode Automatic 
Trigger slope "Int (+)" 
Time 2 milliseconds/cm 

e. Adjust R218 for a 12 millisecond drive period. 
f. Adjust R219 for a du ty period of 4 milliseconds. 
g. Since R218 and R219 interact slightly, repeat steps 

e. and f. 

4-38. The following electronic adjustments may oc 4-41. BIAS ADJUSTMENT OF Q201. The bias of field
casionally be required. effect transistor Q201 should be adjusted if it or any 
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871A 821A Maximum 
Voltage Dial Voltage Dial Deviation 

Settings Settings (± microvolts 
for 11 vdc in) 

100000 99910 1000 
999100 99910 1000 

90000 9000 900 
899100 9000 900 
80000 8000 800 
799100 8000 800 
70000 7000 700 
699100 7000 700 
60000 6000 600 
599100 6000 600 
50000 5000 500 
499100 5000 500 
40000 4000 400 
399100 4000 400 
30000 3000 300 
299100 3000 300 
20000 2000 200 
199100 2000 200 
10000 1000 100 
099100 1000 100 
09000 0900 100 
089100 0900 100 
08000 0800 100 
079100 0800 100 
07000 0700 100 
069100 0700 100 
06000 0600 100 
059100 0600 100 
05000 0500 100 
049100 0500 100 
04000 0400 100 
039100 0400 100 
03000 0300 100 
029100 0300 100 
02000 0200 100 
019100 0200 100 
01000 0100 100 
009100 0100 100 
00900 0090 100 
008100 0090 100 
00800 0080 100 
007100 0080 100 
00700 0070 100 
006100 0070 100 
00600 0060 100 
005100 0060 100 
00500 0050 100 
004100 0050 100 
00400 0040 100 
003100 0040 100 
00300 0030 100 
002100 0030 100 
00200 0020 100 
001100 0020 100 
00100 0010 100 
000100 0010 100 

-

Figure 4-7. KELVIN-VARLEY DIVIDER 
ERROR LIMITS 

-component in its source-drain circuit is replaced. 
ceed as follows: 

P ro

a. Set POWER switch to LINE OPR with 871AB, or to 
ON with 871A. 

b. Set NULL switch to TVM. 
c. Adjust R209 so that the voltage from source to 

drain of Q20 1 (test point 2 to test point 3) is 6 volts, 
as measured with a VTVM. 

-

4-42. NULL DETECTOR ZERO. If the meter zero 
changes position when the polarity switch is rotated, the 
null detector is out of electrical zero, and needs ad
justment. Proceed as follows : -a. 

b. 
Short INPUT post to COMMON post. 
Set switches on voltmeter as follows : 

RANGE 
NULL 
all voltage readout dials 

1 
.001 
zero 

c. Meter offset should be less than 1/4 small scale 
di vision: If not, adjust R227 as necessary to zero the 
meter. 

d. Remove the short from the input: meter offset 
should remain wi thin 1/ 3 small s cale di vision in both 
polari ties. 

e. After the meter has been zeroed electrically (i. e. , 
the meter needle does not change position when the 
polarity switch is rotated) it may be necessary to adjust 
the meter mechanically for exact zero. 

4-43. MECHANICAL DRUM ADJUSTMENTS -
4-44. O ccasionally the need may arise to align the 
polarity switch drum or one of the voltage dial drums 
in the readout windows. Also, if the drive gear on a 
switch or dial shaft is no longer in line with the drum 
s haft, the gears may bind as the dials are rotated. 
Align as follows: 

-
a . Remove both side front-covers and the bottom cover 

from 87IA. 
b. Stand instrument on rear. 
c. Make sure that dri ve gear on polarity switch shaft 

and dri ve gear on shaft of voltage dial D are in line with 
drum shaft. If not, loosen set screw of drive gear with 
a 1/16" hex key and align drive gear with drum shaft. 

d. Loosen adjusting bracket at left side of instrument 
and position drum shaft up or down until there is just 
discernible backlash. That is, until polarity drum just 
moves when rotated with a finger without moving dri ve 
gear on polarity switch shaft. 

e. Loosen adjusting bracket at right side of instrument 
and position drum shaft until there is just discernible 
backlash for drum of voltage dial D. 

f. Turn pola rity switch and all voltage dials fully 
counterclockwise. 

g. Loosen set screw of dri ve gear for drum being 
aligned and slide drive gear toward back of instrument. 

NOTE 

See step 1. for adjustment of voltage dial D. 
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h. Insert finger through window and hold drum being 
aligned in desired position. 

i. Insert hex key into set screw of dri ve gear and lift 
dri ve gear into place allowing it to turn counterclockwise 
as the teeth mesh. 

j. When drive gear is in line with drum shaft tighten 
set screw. 

k. Check character alignment in window. If neces
sary, loosen set screw and rotate drive gear slightly for 
final adjustment. 

-


-


871A 

1. To align drum for voltage dial D, loosen set screw 
of drive gear and slide toward rear of instrument. 

m. Insert hex key into set screw of drive gear and 
lift drive gear into alignment with drive shaft while not
ing how much drum turns. 

n. Slide dri ve gear toward rear of instrument. 
o. Position drum so that 00 position will line up with 

pointer when gear is raised into position. 
p. Raise drive gear into alignment with drum shaft 

and position 00 in line with pointer by rotating drive 
gear slightly before tightening set screw. 
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5-1. INTRODUCTION 

5-2. This section contains information necessary to 
describe all normally replaceable parts. Separate 
assembly lists are used to describe the parts on the 
final assembly and various assemblies and subassem
blies. Each list has a corresponding illustration on 
which the parts for that list are identified. Parts are 
called out on both lists and illustrations by refe rence 
designations from the schematic diagram. Those parts 
(mechanical) which have no reference designation are 
shown on the illustrations by Fluke stock number . 

5-3. Each list provides the following information on 
each part: 

a. The REF DESIG. column indicates the reference 
designation used on the schematic diagram. 

b. The DESCRIPTION column describes the part in 
words, along with any applicable values, tolerances, etc. 
Indentation is used to show assembly, subassembly, and 
parts relationship. See abbreviations and symbols on 
next page. 

c. Entries in the FLUKE STOCK NO. column indicate 
the number by which Fluke stocks the part. This number 
should be used when ordering parts from the Fluke 
factoryor your Fluke representative. 

d. Entries in the MFR. column indicate a typical 
manufacture of the part by the manufacturer's code 
number. Appendix A lists the manufacturers and their 
code numbers. 

e. Entries in the MFR. PART NO. column are part 
numbers assigned by the manufacturer indicated in the 
Mfg. column. 

f. The number in the TOT. QTY. column indicates 
the total quantity of the part used in the instrument. 
"RE F" indicates that the total quantity of the part has 
been previously given. The total quantity of each part is 
listed the first time the part appears. All other listings 
of the same part refer back to the reference designation 
of the first appearance of the part for the total quantity. 

g. The number in the REC. QTY. column indicates 
the recommended spares quantity necessary to support 

SECTION V 


LIST OF REPLACEABLE PARTS 


approximately one to five instruments for a period of 
two years. The basis used to select the recommended 
spares quantity is that a small group of parts will be 
required to correct a major i ty of the problems that 
occur. Since there is a chance that any part may fail, 
a stock of at least one of every part used in addition to 
the recommended parts will be needed for complete 
maintenance during one year of isolated service. 

h. The USE CODE column identifies certain parts 
which have been added, deleted, or modified during 
production of the instrument. Each part for which a use 
code has been assigned may be identified with a par
ticular instrument serial number by consulting the Use 
Code Effectivity List at the end of this section. These 
changes are normally made when improved components 
become available or when the latest circuit improve
ments are developed by our engineering department. 
The serial number listed indicates the instruments in 
which that particular part was used. The symbol ",,-," 
is used to indicate an approximate use code. If 
a different part should be used for replacement, it is 
listed by Fluke stock number in the description column. 

5-4. HOW TO OSTAI N PARTS 

5-5. Standard components have been used whenever 
possible . Thus, most parts can be obtained locally. 
However, parts may be ordered directly from the manu
facturer using the manufacturer's part number or from 
Fluke using the Fluke stock number. In addition, the 
most commonly replaced parts that can not be obtained 
locally may be obtained from your Fluke representative. 
If a part you have ordered has been replaced by a new 
or improved part, Fluke will normally send you this 
part along with an explanation. 

5-6. When ordering parts from Fluke always include: 
a. Reference designation, description, and Fluke 

stock number . 
b. Instrument model and serial number. 
c. Most structural parts are not listed. In this case, 

give complete description, function, and location of part. 
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5-7. ABBREVIATIONS AND SYMBOLS 

-


ABBREVIATIONS 

ac alternating current mw milliwatt 
Al aluminum na nanoampere 
assy assembly pf picofarad 
cap capacitor piv peak inverse voltage 
ear firn carbon film plstc plastic 
cer ceramic pp peak-to-peak 
comp composition ppm parts per million 
conn connector re et rectifier 
cps eyeles per second res resistor 
db decibel rms root-mean-square 
dc direct current sb slow-blow 
dpdt double pole double throw Si silicon 
dpst double pole single throw S/N serial number 
elect electrolytic sw switch 
fxd fixed spdt single pole double throw 
Ge germanium spst single pole single throw 
gmv guaranteed minimum value Ta tantalum 
Hz hertz (eyeles per second) te temperature coefficient 
K kilohm tstr transistor 
kc or Kc kilocycle ua microampere 
kHz or KHz kilohertz (kiloeyeles per see) uf microfarad 
kv kilovolt uv microvolt 
kva kilovolt-ampere va volt ampere 
ma milliampere vac alternating current volts 
Mc or MC megacycle var variable 
MHz megahertz (megaeyeles per see) vdc direct current volts 
meg or M megohm w watt 
met firn metal film wvdc direct current working volts 
mfg manufacture r ww wirewound 
mv millivolt 

PREFIX SYMBOLS QUANTITY SYMBOLS 

T tera 10 12 a or amp ampere 
G giga 109 f farad 
M mega 106 h henry 
K or k kilo 103 hr hour 
h hecto 102 Q ohm 
da deka 10 see second 
d deci 10-1 vor V volt 
c centi 10- 2 w or W watt 
m milli 10-3 

u micro 10- 6 

n nano 10-9 

p pico 10- 12 

f femto 10- 15 

a anta 10-18 

SPECIAL NOTES AND SYMBOLS 

Approximate use code, or serial number. Use 0000-000000 Part number indicated 
should be used if re
place ment is required . 
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USEREF FLUKE MFR. TOT. REC.
DESCRIPTION MFR.DESIG. STOCK NO. PART NO. QTY. QTY . CODE-

-


BT1 

Fl 

J4, J5 

J6 

R7 

T1 

-
,..., 

-

Final Assembly (see Figure 5-1) 
(Line -powered model) 89536 

(Battery / line-powered model) 


871A 
89536 


Front Panel Assembly (see Figure 5-2) 


871AB 

1 
(871AB) 

3158-167692 89536(871A) 
1 


Wiring Assembly (see Figure 5-3) 


3158-167916 89536 

1 
(871AB) 

895363158-167700(871A) 
1 


Reference Supply Assembly 


895363158-167908 

1 
(see Figure 5 -4) 

Null Detector Assembly 

895361702-167684 

1 
(see Figure 5-5) 

Kelvin-Varley Resistor Assembly 

895361702- 167676 

1 
(see Figure 5 -6) 

Battery, Ni-Cad 

3158-167668 89536 

2 

10.5V, O. 5AH (871AB) 


Fuse, 1/ 16 amp, 125V (not illustrated) 

06860 500BH4002-160408 

1 3 
slow-blowing (115V operation) 

Fuse, 1/32 amp, 230V (not illustrated) 

03614 Type MDL5101-163030 

3 
slow-blowing (230V operation) 

Binding post, red 

1Type MDL5101-163022 03614 

2 


Line plug, 3 pin 


58474 DF31RC2811-142976 

1 


Res, var , comp, lOK ±1O%, 1/ 2W 


M-1550-GS2109-160275 73586 

1 


Transformer, power 


12697 Series 374701-162800 

1 


Drum Assembly, polarity 


5602-167783 89536 

1 


Drum Assembly, 0-10 


895362403-162883 

3 


Drum Assembly, 0-100 


2403-162891 89536 

1 


Gear, nylon 


895362403-162909 

5 


Fuseholder 


3155-154682 08863 

1 


Knob, 5/ 8" dia. 


3420042102-160846 75915 

5 


Knob, 1" dia, w/ bar 


2405-158949 89536 

3 


Bail, wire 


895362405-158956 

1 


Rubber feet 


895363153-163386 

9102-W 4834782819-103309 
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REF FLUKE MFR. TOT. REC. USEDESCRIPTION MFR.DESIG. STOCK NO. PART NO. QTY. QTY. CODE 

1Handle 12136 919-415-1732404-101857 

1Line cord 91934 019-1, SVT,6005-161638 
107 -1 

Top cover l3156-167619 89536 

Side cover 3156-167635 89536 2 

Bottom cover 3156-167627 89536 l 

Side cover, front 3156-162164 89536 2 

Batte ry cover (871A B) 3155-162305 89536 l 

1702-1676843158-167908 

-
-

,... 

-

1702-167676 

Figure 5-1. FINAL ASSEMBLY (Sheet l of 3) 
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-

2403-162891 

2403-162833 (3 places) 2403-162909 


3153-163386 


3155-154682 
 jt j 3r'l .. ! 
(5 places) -- 4 - 4 - 4 -I:: tt " S 5 I 


Tl 

6005-161638 

3156-167627
BTl 

J5 2102-160846 

Figure 5-1. FINAL ASSEMBL y (Sheet 2 of 3) 
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3158-167692 

871A 

' PIl (lj 

,USI HUll 

~-+__ 

3156-167619 

Figure 5-1. FINAL ASSEMBLY (Sheet 3 of 3) 

2404-101857 

. 

~-+-- 3158-167916 

3156-167635 ---!!!!!!~ 

3156-162164 ----1!===1l~

2405-158956 
(3 places) 

r 

,.... 

2405-158949 
(5 places) 

2819-103309 
(4 places) 

-


-
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NOTE: 
Delete R13 and C2 for voltmeters 2901-159202 and 2901-160382 . R13 and C2 are added to provide external 
damping for voltmeters 2901-201236 and 2901-201244 . External damped meters are preferred replacements . 

..... 

J3-irI''' 
J2_....=~;:, 
Cl ~;:::=~~ 

J I -i=i-'==.Iw::l 

MI 

REF 
-. DESIG. 

C1 

C2 

Jl,J2 

J3 

MI 

R13 

DESCRIPTION 
FLUKE 

STOCK NO. MFR. 
MFR. 

PART NO. 
TOT. 
QTY. 

REC. USE 
QTY. CODE 

Front Panel Assembly (871A) 
(871AB) 

Cap, plastic, .01 uf ±20%, 1000V 

Cap, elect, 640 uf -10/ +50%, 6.4V 
(not illustrated) 

Binding post, red 

Binding post, black 

Voltmeter, 100-0-100 ua, 900 ohms 
(871A) 
Voltmeter, 100-0-100 ua, 900 ohms 
(871AB) 

Resistor, 270n, 1/2W, 10% (not illus.) 

3158-167692 89536 
3158-167916 89536 

1509-159996 84411 

1502-178608 73445 

2811-142976 56474 

2811-142984 56474 

2901-159202 89536 
2901-201236 38315 
2901-160382 89536 
2901-201244 38315 

4704-108241 01121 

663UW103010W 

ARC640 

DF3IRC 

DF31BC 

Type MS24T 

Type MS24T 

RC20 

1 
1 

1 

1 

2 

1 

1 

1 

1 

Figure 5-2. FRONT PANEL ASSEMBLY 
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REF 
DESIG. DESCRIPTION 

FLUKE 
STOCK NO. MFR. 

MFR. 
PART NO. 

TOT. 
QTY. 

REC. 
QTY. 

USE 
CODE 

R1, R2 

R3 

R4 

R5 

R6 

R9 

SI 

S2 

S3 

34 

Wiring Assembly 
(871A) 
(871AB) 

Res, met flm, 4. 5M ±1%, lW 

Res, met flm, 900K ±1%, 1W 

Res, met flm, 90K ±1%, 1/ 2W 

Res, met flm, 9K ±1%, 1/2W 

Res, met flm, 1K ±1%, 1/2W 

Res, comp, lOOK ±5%, 1/ 2W 
(871AB) (not illustrated) 

Sw, rot, 2 poles, 2 positions (871A) 

Sw, rot, 8 poles, 5 positions (871AB) 

Sw, rot, 6 poles, 4 positions 

Sw, rot, .7 poles, 5 positions 

Sw, rot, 2 poles, 2 positions 

3158-167700 89536 
3158-167908 89536 

4705-159418 14298 

4705-159509 19701 

4705-159426 75042 

4705-159434 75042 

4705-151324 75042 

4704-168054 01121 

5105-162693 89536 

5105-163360 89536 

5105-162677 89536 

5105-162669 89536 

5105-162685 89536 

CM-1 

Type MF8C-TO 

Type CEC-TO 

Type CEC-TO 

Type CEC-TO 

EB1045 

1 
1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

r

-

R3 - --i--....:====" 

R2 R4 
Rl R5 

Figure 5-3. WIRING ASSEMBLY 
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-
871A 

REF FLUKE MFR. REC . USETOT.
DESCRIPTION MFR . QTY.DESIG. STOCK NO. PART NO . QTY. CODE 

l1702-167684 89536Reference Supply Assembly 

l895363158-175091Zener-Resistor Set 

CR103, 
289536Diode, zener , aged, type 1N3497 [::>CR104 

R117 l89536Res, WW, 675n ±1%, 1/ 2W [:::> 
l 

Factory Selected 
89536[:::>R118 Res, WW, 7. 5K to lOK 

lBR150-50 F1502-160119 88419Cap, Al, elect, 150 uf -10/+150%, 50VC101 

l l G73445 C437ARH1601502-170274Cap, Al, elect, 160 uf -10/+50%, 64V 

06001 F76F02LK2001502-106229C102 Cap, Al, elect, 20 uf -10/ +75%, 50V 

l GC426ARF5073445 21502-168823Cap, Al, elect, 50 uf -10/ +50%, 25V 

2 l 
CR102 

14099 SCE14802-116111Diode, Si, 100 PIV, lACR101, 
(CR102 used on 871AB only) 

~D295303 2N30534805-150359Q101 Tstr, NPN, Si 
~DCDQ1044907910 34805-153551Tstr, NPN, Si 

l l E2N2270953034805-117135Tstr, NPN, Si 

Same as QlOl REF F 
Q103 

4805-153551 07910Q102, Tstr, NPN, Si 

2 l2N3391 G4805-168708 33173Tstr, NPN, Si 

l l4805-190389 04713 SM4144Q104 Tstr, PNP, Si 

R101, 
RI02, 3 
RI03 

895364707-165670Res, WW, 3M ±. 03%, lW 

BJ49715 14702-167247 71450Res, var, WW, 2K ±20%, 3WR104 

l4707-165654 89536R105 Res, WW, 898. 84K ±. 03%, lW 

l 
(Without Switch) 

71450 Type 704701-166983RI06 Res, var, camp, 250n ±30%, 0.3W 

l4707-165662 89536RI07 Res, WW, 99. 91K ±. 05%, 1/ 4W 

1EB27114704-108241 01121RI08 Res, camp, 270n ±1O%, 1/ 2W 

lType CEC-TO750424705-148890RI09 Res, met Hm, 4. 99K ±1%, 1/ 2W 

lType CEC-TO4705-170928 75042R110 Res, met Hm, 16. 2K ±1%, 1/ 2W 

lType 1104702-111575 71450R111 Res, var WW, lK ±20%, 1-1/ 4W 

401121 EBI0314704-108118R1l2 Res, camp, lOK ±10%, 1/ 2W 

[I::> If replacement is required, replace with a new Zener-Resistor Set. 

[::i> This resistor is factory selected far each instrument. When ardering , include all 
information on old res istar and/or information on the Reference Supply Board decal. 
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871A 

REF 
DESIG. 

R113 

R114 

R1l5 

R1l6 

R119 

R120 

R121 

R122 

R123 

R124 

DESCRIPTION 

Res, comp, 47K ±10%, 1/ 2W 

Res, comp, lOK ±10%, l/2W 

Res, comp, 5. 6K ±1O%, 1/2W 

Res, comp, 1M ±1O%, l/2W 

Res, comp, 680K ±10%, 1/ 2W 

Res, var, WW, 25n ±1O%, 1-l/4W 

Res, WW, 49. 45K ±. 03%, 1W 

Res, var, WW, 100n ±20%, 1-1/ 4W 

Res, WW, 6. UlK ±. 03%, 1W 

Res, comp, 120n ±10%, 1W 

Res, comp, 3. 9K ±5%, 1/4W 

Polyethe lene grommet 

Polyethelene grommet (not illustrated) 

FLUKE 

STOCK NO. 


4704-108480 

4704-108118 

4704-108324 

4704-108134 

4704-108340 

4702-161703 

4707-167353 

4702-112797 

4707-163436 

4704-109827 

4704-148064 

2807-171876 

2807-171884 

MFR. 

01121 

01121 

01121 

01121 

01121 

71450 

89536 

71450 

89536 

01121 

01121 

89536 

89536 

MFR. 
PART NO. 

EB4731 

Same as R112 

EB5621 

EB1051 

EB6841 

Type 110 

Type 110 

GB1211 

CB3925 

TOT. USEREC. 
QTY. QTY. CODE 

3 

REF 

3 

1 D 

l J 

l 

l 

2 

l 

l 

1 I 

9 

l 

,... 

,... 

,.... 

R I 02 

RIOI 

R112 
CIOI 

CRIOI 

C R 102 

R I 03 --f===~ 

-::::~~ 

RI07 RI18 RIIO RI19 QIOI RI08 
R121 R I 17 Q I R I I R I II R123 

;1::;-~~!!IJ=:t=e:=:;-- Q I 04 

!e=!i:=:;'-

RI20 CI02 CRI04 QI02 RI15 
RI22 CRI03 RI09 RI13 RI16 

Figure 5-4. REFERENCE SUPPLY ASSEMBLY 
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871A 

,.... 

...... 

REF 
DESIG. DESCRIPTION 

FLUKE 
STOCK NO. MFR. 

MFR. 
PART NO. 

TOT. 
QTY. 

REC. 
QTY. 

USE 
CODE 

Null Detector Assembly 1702-167676 89536 

C201 Cap, plastic, .1 uf ±20%, 120V 1507-167460 99217 Type SEC 1 

C202 Cap, plastic, .22 uf ±20%, 120V 1507-167452 99217 Type SEC 1 

C203 Cap, plastic, .047 uf ±20%, 100V 1507-106096 84411 663UW47301 2 

C204 Cap, Al, elect, 100 uf -10/+75%, 25V 1502-106518 56289 30D107G025DH4 1 1 

C205 Cap, Al, elect, 40 uf -10/+75%, 6V 1502-105205 56289 30D406G006BB4 1 A 

Cap, Al, elect, 50 uf -10/ +50%, 25V 1502-168823 73445 Same as C102 REF 1 B 

C206 Cap, Al, elect, 5 uf -10/+75%, 25V 1502-152009 56289 30D505G025BA4 3 A 

Cap, Al, elect, 10 uf -10/+50%, 25V 1502-170266 73445 C426ARF10 3 1 B 

C207 Cap, Al, elect, 1250 uf -10/+50%, 4V 1502-166330 73445 C437ARB1250 2 1 

C208 Cap, Al, elect, 5 uf -10/ +75%, 25V 1502-152009 56289 Same as C206 REF A 

Cap, Al, elect, 10 uf -10/+50%, 25V 1502-170266 73445 Same as C206 REF B 

C209 Cap, plstc, . 0047 uf ±20%, 200V 1507 -106054 56289 192P47202 1 

C210 Cap, cer, 500 pf ±10%, 500V 1501-105692 56289 40C21O 2 

C211 Cap, plstc, . 022 uf ±20%, 100V 1507-106039 84411 663UW22301 1 

C212 Cap, plstc, . 047 uf ±20%, 100V 1507-106096 84411 Same as C203 REF 

C213 Cap, Al, elect, 5 uf -10/+75%, 25V 1502-152009 56289 Same as C206 REF A 

Cap, Al, elect, 10 uf -10/ +50%, 25V 1502-170266 73445 Same as C206 REF B 

C214 Cap, Al, elect, 1250 uf -10/+50%, 4V . 1502-166330 73445 Same as C207 REF 

C215 Cap, cer, 500 pf ±1O%, 500V 1501-105692 56289 Same as C210 REF 

CR201 Diode, Si, Stabistor, 6 PIV, 0.15A 
(not illustrated) 

4802-113308 07910 CD13161 1 A 

DS201 Lamp, neon (coated with epoxy resin) 3902-162776 89536 1 1 

DS202 Lamp, neon (not illustrated) 3902-162602 89730 NE2U 1 1 

Q201 Tstr, field effect, P-channel, Si 4805-159210 17856 SU443 1 1 

Q202 Tstr, PNP, Si 4805-159491 04713 SM4144 1 H 
Tstr, PNP, Si 4805-195974 04713 2N3906 K 

Q203 . 

Tstr, PNP, Si 4805-169375 65092 2N3638 4 1 M 

thru 
Q205 

Tstr, PNP, Ge 4805-148643 01295 2N1307 3 A 

Tstr, PNP, Si 4805-169375 65092 Same as Q202 REF B 
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87lA 

REF 

DESIG. 


Q206, 

Q207 


Q208 


Q209 


R201 

R202 

R203 

R204 

R205 

R206 

R207 

R208 

R209 

R210 

R211 

R212 

R213 

R214 

R215 

R216 

R217 

R218, 
R219 

R220, 
R221 

R222 

R223, 
R224 

R225 

R226 

FLUKE MFR. TOT. REC . USE
DESCRIPTION MFR.STOCK NO. PART NO. QTY. QTY. CODE 

Tstr, NPN, Ge 

Tstr, NPN, Si 

Tstr, PNP, Si 
Tstr, PNP, Ge 
Tstr, PNP, Ge 

Res, camp, 270K ±10%, 2W 

Res, camp, 470K ±10%, 1/2W 

Res, met flm, 200n ±1%, l/2W 

Res, camp, 1. 2M ±10%, l/2W 

Res , camp, 2. 2M ±10%, 1/ 2W 

Res, camp, 22K ±10%, l/2W 

Res, camp , 1. 8K ±1O%, 1/ 2W 
(nat illustrated) 

Res, met flm, 6. 81K ±1%, l/2W 

Res, var, WW, 5K ±5%, 2W 

Res, camp, 120K ±10%, 1/ 2W 

Res, camp, 470K ±10%, 1/ 2W 

Res, camp, 120K ±10%, 1/ 2W 

Res, camp, 47K ±1O%, l/2W 

Res, camp, 5. 6K ±10%, 1/ 2W 

Res, camp, 1. 8K ±1O%, 1/ 2W 

Res, camp, 4. 7n ±10%, 1/ 2W 

Res, camp, 470K ±1O%, 1/ 2W 

Res, var, camp, lOOK ±20%, 1-l/4W 

Res , camp, 120K ±10%, l/2W 

Res, camp, 1. 8K ±1O%, l/2W 

Res, camp, 15K ±1O%, l/2W 

Res, camp, 47K ±1O%, l/2W 

Res, camp, 120K ±10%, 1/2W 

4805-117127 

4805-150359 

4805-159491 
4805 - 182709 
4805-148619 

4704-110023 

4704-108290 

4705-151480 

4704-108407 

4704-108225 

4704-108209 

4704-108860 

4705-162552 

4702-111609 

4704-108779 

4704-108290 

4704-108779 

4704-108480 

4704-108324 

4704-108860 

4704-165746 

4704-108290 

4701-163873 

4704-108779 

4704 - 108860 

4704-108530 

4704-108480 

4704-108779 

01295 

95303 

04713 
01295 
01295 

01121 

01121 

75042 

01121 

01121 

01121 

01121 

75042 

71450 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

71450 

01121 

01121 

01121 

01121 

01121 

2N1304 

Same as Q101 

Same as Q202 
GA2877 
2N1303 

HB2741 

EB4741 

Type CEC-TO 

EB1251 

EB2251 

EB2231 

EB1821 

Type CEC-TO 

Type 115 

EB1241 

Same as R202 

Sa me as R210 

Same as R113 

Same as R115 

Same as R207 

EB47Gl 

Same as R202 

Type UPE200 

Same as R210 

Same as R207 

EB1531 

Same as R113 

Same as R210 

2 


REF 


REF 


1 


1 


3 


1 


1 


1 


1 


3 


1 


1 


5 


REF 


REF 


REF 


REF 


REF 


1 


REF 


3 


REF 


REF 


3 


REF 


REF 


1 

1 

A 
K 

1 L 

-

,-. 

.
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REF 
DESIG. -

R227 

R228 

R229 

R230 

R231 

R232 

R233 

R234 

R235 

R236, 
R237 

R238 

T201 

V201 

-


DESCRIPTION 

Res, var, comp, lOOK ±20%, 1-1/4W 

Res, comp, 47M ±10%, 1/2W 

Res, comp, 15K ±10%, 1/2W 

Res, comp, 3. 3K ±1O%, 1/2W 

Res, var, WW, 100n ±20%, 1-1/4W 

Res, met flm, 402n ±1%, 1/2W 

Res, met flm, 17.8K±1%, 1/2W 
Res, met flm, 18. 2K :1:1%, 1/2W 
Res, met flm, 14. 7K ±1%, 1/2W 

Res, met flm, 15. 8K ±1%, 1/2W 
Res, met flm, 15. OK :1:1%, 1/2W 

Res, comp, lOK ±1O%, 1/2W 

Res, comp, 5. 6K ±1O%, 1/2W 

Transformer 

Photoelectric cell 

Rod, optical (not illustrated) 

Polyethelene grommet, 3/8 x 1/4 

FLUKE 

STOCK NO. 


4701-163873 

4704-146415 

4704-108530 

4704-108373 

4702-112797 

4705-150839 

4705-162545 
4705-217778 
4705-162537 

4705-171983 
4705-151498 

4704-108118 

4704-108324 

5602-167775 

3700-200287 

3800-168047 

2807-171876 

MFR. 

71450 

01121 

01121 

01121 

71450 

75042 

75042 

75042 

75042 

01121 

01121 

89536 

89536 

89536 

89536 

871A 

MFR. TOT. RE"c. USE 
PART NO. QTY. QTY. CODE 

Same as R218 REF 

EB4761 1 

Same as R223 REF 

EB3321 1 

Same as R121 REF 

Type CEC-TO 1 

Type CEC-TO 1 N 
1 O 

Type CEC-TO 1 

Type CEC-TO 1 N 
1 O 

Same as R112 REF 

Same as R115 REF C 

1 

1 

1 

REF 
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871A 

REF 

DESIG. 


R301 

R302 

R303 
thru 
R313 

R314 
thru 
R324 

R325 
thru 
R336 

S301 

S302, 
S303 

DESCRIPTION 

Kelvin-Varley Resistor Assembly 

Res, var, WW, 2. 5K ±. 5%, Dial "D" 

Res, WW, 476.2n ±. 05%, 1/ 4W 
(not illustrated) 

Res, WW, 200n ±. 06%, 1/4W 

Res, WW, 1K ±. 05%, 1/ 4W 

Res, WW, 5K ±. 05%, 1/ 4W 

Switch, rotary, Dial "A", 2 poles, 
11 positions 

Switch, rotary, Dials "B" and "C", 
2 poles, 10 positions 

FLUKE 

STOCK NO. 


3158-167668 


4711-163154 

4707-163956 

Q::> 

Q::> 

[l:> 

5105-162644 

5105-162651 

MFR. 

89536 

89536 

89536 

MFR. 
PART NO. 

TOT. 
QTY. 

1 

1 

REC. USE 
QTY. CODE 

89536 11 

89536 11 

89536 

89536 

12 

1 

89536 2 

[J:::;>These resistors are factory matched for each instrument. When ordering, 
include all information stamped on old resistor, or an adjacent resistor. 

530153025303 

R301 R303 thru R313 R314 thru R324 R325 thru R336 

Figure 5-6. KELVIN-VARLEY RESISTOR ASSEMBLY 
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871A 

5-8. USE CODE EFFECTIVITV 

5-9 . The following list of use codes is intended to 
aid the customer in determining the effectivity of all 
replaceable parts. All parts having no code are used 
on all instruments with serial numbers above 123. New 
codes will be added as required by instrument changes. -
USE 

CODE EFFECTIVITY 

No 
Code Model 87lA and 87lAB serial number 123 and on 

A Model 871A and 87lAB serial number 123 thru 181 -
B Model 87lA and 871AB serial number 182 and on 

C Model 871A and 871AB serial number 182, 203 and on 

D Model 871A and 87lAB serial number 123 thru 160 

E Model 87lA and 871AB serial number 161 and on 

F Model 871A and 871AB serial number 123 thru 227 

G Model 871A and 871AB serial number 228 and on 

H Model 871A and 87lAB serial number 123 thru 181,. 
and 183 thru 202 

I Model 871A and 871AB serial number 276 ·and on 

J Model 87lA and 871AB serial number 161 thru 275 

K Model 871A serial number 353 and on 

L Model 87lA serial number 182 thru 351 

M Model 87lA serial number 182, 203 thru 351 

N Model 871A serial number 123 thru 447 
Model 871AB serial number 123 thru 432 

O Model 87lA serial number 448 and on 
Model 87lAB serial number 433 and on 
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SECTION VI 


ACCESSORIES 


6-1. PRECISION VOLTAGE DIVIDERS 

6-2. The FLUKE 80A, 80D, and 80E Voltage Dividers 
provide the FLUKE 800 Series Differential Voltmeters 
with the ability to make high accuracy measurements up 
to 30,000 volts DC . All models contain a zero center 

,-. 	 panel meter which allows the polarity and approximate 
magnitude of the unknown high voltage to be easily 
observed. At maximum input, all units draw but l ma 
of current from the unknown. The extreme accuracy 
and excellent long term stability of these dividers are 
obtained by using properly aged precision wirewound 
resistors which have a very low temperature coefficient. 
To further ensure high accuracy and long term stability 
at very high voltages , the 80D dividers have all resist
ance components immersed in oil within a hermetically 
sealed container. As an additional feature, all 80D and 
80E models are provided with a l volt tap which allows 
measurements of high voltages with a laboratory po
tentiometer. Specifications for the standard models 
are shown on next page. Other intermediate models 
are available upon special request. 

MODEL 80A 

MODEL 80D MODE L 80E 
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Model Maximum Total Current Division Ratio Division 
Ratio 

Stabili ty of 
DivisionNo. Input Resistance Drawn At 

Voltage Max. Input 500V lOV IV Accuracy Accuracy 
Out Out Out Per Year 

80A-1 1 KV 1M 1 ma 2:1 -  -  ±0.015% -
80A-2 2 KV 2M 1 ma 4:1 - - ±0.015% -

80E-5 5 KV 5M 1 ma - 500:1 5,000:1 ±0.01% ±0.01% 
80E-10 10 KV 10 M 1 ma - 1000:1 10,000: 1 ±0.01% ±0.01% 

80D-30 30 KV 30 M 1 ma 60:1 3000:1 30,000:1 ±0.01% ±0.01% 

MODELS SIZE INPUT 
CONNECTOR 

OUTPUT 
CONNECTOR 

80A 6-3/4" high 
5-1/4" wide 
2-1/4" deep 

UG-560U with mating connector 
supplied 

Insulated binding posts on 3/4" 
centers 

80E 7" high 
8-1/2" wide 
8" deep 

MS3102A-18-165 with mating 
connector supplied 

Insulated binding posts on 3/4" 
centers for both outputs 

80D 13" high 
9-~/4" wide 
16'\deep 

Special 5" ceramic standoff with 
mating 6" guard supplied 

Insulated binding post on 3/4" 
centers for both outputs 

MODEl A88 

ISOLATION AMPLIFlER 

POWER 
ON 

MODE L A88 ISOLATION AMPLIFIER 

,.. 


,.. 


,.. 


6-3. ISOLATION AMPLIFIER 
,.. 

6-4. The FLUKE Model A88 all solid-state isolation 
amplifier is designed to provide isolation between the 
output of a differential voltmeter and the input of a 
recorder. Thus, the A88 will allow the use of a wide 
range of strip chart recorders for recording the volt 
meter reading without regard to the input isolation 
characteristics of the recorder. The A88 is also excel
lent for making accurate dc microvolt and nanoampere 
measurements in the presents of common mode v0ltages 
up to 1100 vdc and 3 vac, 50 to 500 cycles. 

GAIN: 1 volt output per microampere input. 


GAIN ACCURACY: ±2%. 


INPUT CURRENT RANGE: O to 2 microam

peres. 


INPUT VOLTA GE RANGE: O to 2 millivolts 

nominal. 


INPUT RESISTANCE: 950 ohms (±5%). 


OUTPUT VOLTAGE RANGE: O to 2 volts 

open ci rcuit. 


OUTPUT RESISTANCE: 1000 ohms (±5%). 


INPUT ISOLATION FROM CHASSES: Greater 

than 5 x 10 11 ohms at 25 0 C (77 0 F) , 60% RH 
and 1 x 10 10 ohms at 50 0 C (122 0 F), 80% RH. 
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APPENDIX A 


FEDERAL SUPPLY CODE FOR MANUFACTURERS 


A-l. CODE TO NAME 	 name and address to which the code has been assigned. 
The Federal Supply Code has been taken from Cataloging 
Handbook H 4-2, Code to Name. Suppliers not listed in 

A-2. The following five-digit code numbers are listed the Federal Supply Code for Manufacturers have been 
in numerical sequence along with the manufacturer's assigned an alphabetical code by FL UKE. 

00213 

00327 

00656 

01121 

0128 1 

01295 

01730 

01884 

01963 

02660 

02606 

02799 

03614 

03615 

03877 

03911 

03980 

04009 

04062 

04202 

04221 

Sage Electronics Corp. 
Rochester, New York 

Wetwyn International , Inc . 
Cleveland, Ohio 

AerovQx Corp. 

New Bedford, Massachusetts 


Allen-Bradley Company 
Milwaukee, Wlsconsin 

PacifiC Semiconductors Inc . 
Lawndale, Cal1fornla 

Texas Instrum ents, ln e. 
Semlconductor Components Div . 
Houston, Texas 

Circle Mfg. Co. Inc . 
Little Falls , New Jersey 

Dearbarn Electronic Labs Ine. 
Orlando, Florida 

Cherry Electric.al Products Corp. 
Highland Park, Illinois 

Amphenol-Borg Elect. Corp. 
Chicago, Illinois 

Fenwal Laborat ories Inc. 
Framington, Massachusetts 

Area Capacitors, Inc. 
Los Angeles, California 

Bussmann Mfg. Div. of 
McGraw-Edison Ca. 
Los Angeles, California 

Ohmite MIg. Co. 
Los Angeles, Ca lIfornia 

Transitron Electronic COll? 
Wakefield, Massachusetts 

Cla.i rex Corp. 
New York, New York 

MUlrhead Instruments, Inc . 
Mountainside, New Jersey 

Arrow Hart and Hegemen 
Electroruc Company 
Hartford, Connecticut 

Elmenc o Products Company 
New York, New York 

Winchester ElectronlcS Co. 
New Mi liord, Connecticut 

Telex..-Aemco Divi.sion 
of Telex Corp. 
Mankato, Mlnnesota 

04645 

04713 

05082 

05278 

05397 

05571 

05704 

06001 

06136 

06473 

06555 

0675 1 

06860 

07115 

07263 

07344 

07792 

07910 

08530 

08863 

Kurz-Kas ch, loe. 
Chicago, IllinOls 

Motorola loc. 
Semiconducto r Products Divi s ion 
Phoeni x, Arizona 

Tung-Sol Electric Inc. 
Melrose Park , Illinols 

Penn-East E ngrg. Corp. 
Kutztown , Pennsy lvania 

UOlon Carbide Corp. Linde 
DiviSion Kemet Dept. 
Cle ve land. Ohio 

Sprague E leet nc Company 
Culver City, Califo rnia 

Alac, Inc. 
Glendale, California 

General Electric Company 
Capacllor Department 
Irmo, South Carolina 

Ward Leonard Electric Co. 
Los Angeles, Ca lifornia 

Amphenol Space and Missile Sys 
Chatsworth, California 

Beede E lect rical Inst. Co . 
Penaeook, New Hampshire 

Nuclear Corporation of 
America, Inc. 
U. S. Semcor Di v. 
Phoenix, Arizona 

Gould National Batteries In c. 
La Puente, California 

Corning Glass Works 
Eleetronic Components Dept. 
Bradford, Pe nnsyl vania 

Fairch.ild Semiconductor 
Div . of Fairchild Camera 
and Instrument Corp. 
Mountain View, California 

Blrcher Co., Inc. 
Roehester, New Yo rk 

Lerma Engineering Corp. 
Northampton, Massachusetts 

Continental Device Corp. 
Hawthorne, California 

ReLiance Mica Corp . 
Brooklyn, New York 

Nylomalle Corp. 
Morrisville, Pennsylva nia 

08988 

11237 

11503 

12060 

12136 

12400 

12617 

12697 

14099 

14193 

14298 

14752 

15818 

15909 

16332 

16473 

17069 

17856 

17910 

18083 

Skottie Electronics Inc . 
Peckville, Pennsyl vania 

Chicago Telephone of Calif lne . 
South Pasadena, California 

Keystone Mfg. Co. 
Warren, Michigan 

Diades I Inc. 
Chatsworth, California 


Philade lphia Handle Co. 

Camden , New Jersey 


International Resistance Co. 

Control Components DiviSion 

Philadelphia, Pennsylvania 


Hamlin lnc. 

Lake MilIs, Wisconsin 


Clarostat Mig. Co. 

Dover , New Hampshire 


Semtech Corp. 

Newbury Park, California 


California Resis tor Corp. 

Santa Monica, California 


American Components Inc. 

Conshohocken, Pennsyl vania 


Eleetro Cude Inc . 

South Pasadena, Califo rnia 


Amelco Inc. 

Mountain View, California 


Daven Dlvision 

Thomas A. Ectison Ind . 

MeGraw Ectison Co. 

LiVlngston, New Jersey 


Milwaukee Re lays Ine. 

Cedarburg, Wisconsin 


Cambridge Scientific 

Induslries Inc. 

Camb ridge, Maryland 


Circuil Structures Lab 

Santa Ana, California 


SihcOfllX Inc. 

Sunoyvale, California 


Continental Device Corp. 

Hawthorne J California 


Clevite Corp. 

Transistor Di vision 

Palo Allo, California 


19429 

19701 

24655 

28520 

33173 

37942 

38315 

42498 

44655 

49671 

53021 

55026 

56289 

58474 

60399 

62460 

64834 

65092 

66 150 

70563 

70903 

Monlronics, lnc. 
Seat tle , Was hinglan 

E lectra MIg. Co. 
Independence, Kansas 

General Radio Co . 
West Concord, Mass . 

Heyman MIg. Co . 
KeniLworth , New Jersey 

Genera l ELectric Co. 
Tube Dept. 
Owensboro, Kentucky 

P. R. Mallory and CO. l In e. 
Inctianapo lis, India na 

Honeywell Inc. 
Preelslon Mele r DlvislOn 
Manchester, New Hampshlre 

National Company, Inc. 
Malden , Massachusetts 

Ohmite Mf~. Co. 
Skokle, illinOIS 

Radio Corp. of Amen ca 
New York, New York 

Sangamo Electric Ca. 
Spnngfield, illinois 

Simpson Electrlc Company 
Crucago, Illinois 

Sprague Electnc Co. 
North Adams, Mass. 

Superio r Electnc Co. 
Bristol, Connecticut 

Tornngton Mfg. Co . 
Torrington, Connecticut 

USHCO Mf~. Co., Ine. 
Buffalo. New York 


West Mfg. Co. 

San Franc isco, Callfornia 


Weston Instruments 

Div. of Daystrom , Inc . 

Newark, New Jersey 


Winslow Tele-Tronics Inc. 

Asbury Park , New Jersey 


Ampente Ca. 

Union City , New Jersey 


Be lden MIg. Co. 

Chicago, Illinoi s 
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71400 	 Bussman Manufac luring 
Division of McGraw Edi s on Ca. 
St. Louis, Missouri 

71450 	 CTS Corp. 
Elkhart , Indlana 

71468 	 Cannon Electri c Company 
Los Angeles, California 

71482 	 Clar.e, C. P . and Company 
Chicago, Illinois 

71590 	 Centralab Div. of Globe 
Umon, Inc. 
Milwaukee, Wisconsin 

71707 	 Coto Coil Ca. , Ine. 
Providence, Rhode Island 

71744 	 Chicago Miniature Lamp 
Works 
Chicago, IllinOlS 

71785 	 Cineh Mfg. Ca. and 
Howard B. Jones Div . 
Chicago, Illinois 

72005 	 Driver, Wilber B., Ca. 
Newark, New Jersey 

72092 	 Eitel-MeCullough, ine. 
San Bruno, Caliiornia 

72136 	 Eleetro Motive Mfg. Ca. 
Willimantic, Connecticut 

72354 	 Fast, John E. Ca. 
Di v. of Victoreen Instr. Co. 
Chicago, fllinois 

72559 	 Essex Eleetronies Inc. 
Berkeley Heighls, New Jersey 

72619 	 DialIght Corp. 
Brooklyn, New York 

72665 	 Mallory Battery Company 
Cleveland, Ohio 

72982 	 Erie Tech. Products lnc. 
Erie , Pennsylvania 

73138 	 Helipot Division of 
Beckrnan Instruments Inc . 
Fullerton, California 

73293 	 Hughes Produets Div. of 
Hughes Aircraft Co. 
Newport Beach, California 

73445 	 Amperex Electronic Ca. 
Div. of North American 
Philips Co., Inc. 
Hi cksville, New York 

73559 	 Carling Electric Inc. 
Hartford, Connecticut 

73586 	 Circle F Mfg. Ca. 
Trenton, New Jersey 

73899 	 JFD Electron!cs COrp. 
Brooklyn, New York 

73949 	 Guardian Electric Mfg. Ca. 
Chicago , Illinois 

74217 	 Radio Switch Corp. 
Marlboro, New Jersey 

74306 

74542 

74970 

75042 

75915 

76854 

77342 

77969 

78277 

79136 

79497 

80031 

80294 

80583 

80640 

81073 

81439 

81483 

81590 

82376 

82389 

82872 

82877 

82879 

83003 

83298 

P.ezo Crystal Company 
Carilsle, Pennsylvania 

HOyt Elecl. Instr. Works 
Penacook, New Hampshire 

Johnson, 	E . F., Ca. 
Waseca, 	Minnesota 

International Res lstance Ca. 
PhiladelphIa, Pennsylvania 

L.ttelfuse Inc. 
Des Plaines, Illinois 

Oak Mfg . Ca. 
Crystal Lake, Illinois 

American MacJune 
and Foundry Company 
Potter & Brumfield Div. 
Princeton, Indiana 

Rubbercralt Corp. of 
California Ltd. 
Torrance, California 

Sigma Instruments, Inc. 
South Braintree, Mass. 

Waldes Kohinoor Ine. 
Long Island City, New York 

Western Rubber Company 
Goshen, Indiana 

Mepco Di vision of 
Sessions Clock Ca. 
Morristown, New Jersey 

Bourns Laboratories, Inc. 
Riverside, California 

Hammariund Company, Inc. 
New York, New York 

Stevens, Arnold Ca., Inc . 
Boston, 	 Massachusetts 

Grayhill Company 
La Grange, Illinois 

Therm-O-Disc Inc. 
Mansfield, Ohio 

International Rectifier Corp 
E l Segundo, California 

Korry MIg. Ca. 
Seattle, Washington 

Astron Division 
Renwell Industries Inc. 
East Newark, New Jersey 

Switchcralt Inc. 
Chicago, Illinois 

Roanwell Corp. 
Brooklyn, New York 

Rotron Mfg . Ca., Inc. 
Woodstock, New York 

Royal Electric Corp. 
Pawtucket, Rhode Island 

Vara Mfg. Ca., Inc. 
Garland, Texas 

Bendix Corp. 
Red Bank Division 
Red Bank, Eatontown, 
New Jersey 

83330 

83478 

84411 

86689 

88419 

88690 

89536 

89730 

90205 

90211 

90303 

91293 

91407 

91662 

91737 

91802 

91929 

91934 

93332 

94145 

95146 

95264 

95303 

95354 

Smith, Herman H. , Ine. 
Brooklyn, New York 

Rubbercralt Corp. of Am. 
New Haven, Connecticut 

Good All Electric Mfg. Ca. 
Ogallala, Nebraska 

R. M. B. 	 Corp. 
Los Angeles, California 

Cornell-Dubilier Elec. Corp. 
Electro-Mechanical Div. 
Fuquay Springs, 
North Carohna 

Essex Wire Corp. 
R. B. M. Division 
Detroit, Michigan 

Fluke, John, Mfg. Ca., Inc. 
Seattle, Washington 

General Electric Company 
Newark Lamp Works of 
Lamp Division of Consumer 
Products Group 
GECO 
Newark, New Jersey 

Best Stamp and Mfg. Ca. 
Kansas CIty, Mlssouri 

Square D Company 
Chicago, Illinois 

Mallory Batlery Company 
North Tarrytown, New York 

Johanson Mfg . Ca. 
Boonton, New Jersey 

Superior Electric Company 
Oak Park, Illinois 

Elco Corp. 
Willow Grove, Penn. 

Gremar Mfg. Ca., Inc. 
Wakefield, Massachusetts 

Industrial Devices, Inc. 
Edgewater , New Jersey 

Minneapolis Honeywell 
Regulator Company 
Micro Switch Division 
Freeport, l11inOls 

Miller Electric Ca., Inc. 
Pawtucket, Rhode Island 

Sylvania Electric Products Inc. 
Semiconductor Products Dlvision 
Woburn, Massachusetts 

Raytheon Company 
Semiconductor Division 
California Street Plant 
Newton, 	 Massachusetts 

Alco Electronics Mfg. Ca. 
Lawrence, Massachusetts 

Lerco Electronics Inc. 
Burbank, California 

Radio Corp. of America 
Comm. Receiving Tube & 
Sem1conductor Division 
Cincinnati, Ohio 

Methode MIg. Ca. 
Chicago, Illinois 

95712 Dage Eleetnc Ca., Ine. 
Franklin, Indiana 

96733 San Fernando Electric Mfg. 
San Fernando, California 

Ca. 

96881 Thomson Industries, Inc. 
New Hyde Park 
Long Island, New York 

97945 S. S. White Dental Mfg. Ca. 
Plastics Di vision 
New York, New York 

97966 CBS Electronies Dlv. of 
Columbia Broadcasting 
System, Inc. 
Danvers , Massachusetts 

98094 Penta Laboratories, Inc. 
Santa Barbara, California 

98388 ACcurate Sales Company 
Culver City, California 

98743 James Vibrapower Corp. 
Chicago, Illinois 

98925 Semiconductor Division 
of Clevite Corp. 
Waltham, Massachusetts 

99120 Plaslic Capacitors, Inc. 
Chicago, lllinois 

99217 Southern Electronics Corp. 
Burbank, California 

99515 Marshall Industries 
Electron Prod. DIV. 
Pasadena, California 

-
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WARRANTY 


The JOHN FLUKE MFG. CO., INC. warrants each instrument manufactured by them 
to be free from defects in material and workmanship. Their obligation under this 
Warranty is limited to servicing or adjusting an instrument returned to the factory 
for that purpose, and to making good at the factory any part or parts thereof; except 
tubes, fuses, choppers and batteries, which shall, within one year after making de
livery to the original purchaser, be returned by the original purchaser with transpor
tation charges prepaid, and which upon their examination shaIl disclose to their satis
faction to have been thus defective. If the fault has been caused by misuse or abnormal 
conditions of operation, repairs will be billed at a nominal cost. In this case, an 
estimate will be submitted before work is started, if requested. 

If 	any fauIt develops, the following steps should be taken. 

1. 	 Notify the .John Fluke Mfg. Co., Inc., giving full details of the difficuIty, 
and include the Model number, type number, and serial number. On 
receipt of this information, service data or shipping instructions will 
be forwarded to you. 

2. 	 On receipt of the shipping instructions, forward the instrument prepaid, 
and repairs will be made at the factorY. If requested, an estimate of the 
charges will be made before the work begins, provided the instrument 
is not covered by the Warranty. 

SHIPPING 

All shipments of John Fluke Mfg. Co., Inc. instruments should be made via Railway 
Express prepaid. The instrument should be shipped in the original packing carton; 
or if it is not available, use any suitable container that is rigid. If a substitute con
tainer is used, the instrumEnt should be wrapped in paper and surrounded with at least 
four inches of excelsior or similar shock-absorbing material. 

CLAIM FOR DAMAGE IN SHIPMENT 

The instrumEnt should be thoroughly inspected immediately upon receipt. All material 
in the container should be checked against the enclosed packing list. The manufac
turer will not be responsible for shortages against the packing sheet uniess notified 
immediately. If the instrument fails to operate properly, or is damaged in any way, 
a claim should be filed with the carrier. A full report of the damage should be ob
tained by the claim agent, and this report should be forwarded to John Fluke Mfg. 
Co. , Inc. Upon receipt of this report you will be advised of the disposition of the 
equipment for repair or replacement. Include the model number, type number, and 
serial number when referring to this instrument for any reason. 

The John Fluke Mig. Co., Inc. will be happy to answer all application questions which 
will enhance your use of this ins trument. Please address your requests to: 

JOHN FLUKE MFG. CO., INC., P. O. BOX 7428, SEATTLE 33, WASHINGTON 





Sales and Service Representatives 


ALABAMA 

HUNTSVILLE 

BCS Associates, Inc. 

2317 Bob Wallace Ave . S.W . 

Tel. (205) 534·1648 


ALASKA 

SEATTLE 

Instrument Speci alists, Inc. 

5950 Sixt h Ave. South 

Suite 106 

Seattl e, Washington 

Tel . (206) 767-4260 


ARIZONA 

PHOEN IX 

Barnhill Associate s 

4900 E. Indian Sc hoo l Road 

Tel. (602) 959 ·2 115 


CALIFORNIA 

LOS ANGELES 

Instrument Spec iali sts, Inc . 

2870 Los Feli, Place 

Tel. (2 13) 665-5181 


SAN FRANCISCO 

Instrument Speciali sts. Inc. 

2359 De la Cru, 

Santa Clara, Ca l ifornia 

Tel. (408) 244-1505 


COLORADO 

DENVER 

Barnh i II Associates 

1170 S. Sheridan Blvd . 

Tel (30 3) 934-5505 


CONNECTICUT 

HARTFORD 

In strum ent Representatives, Inc. 
P.O. 60x 165 
Glastonbury, Connectic ut 

Tel. (20 3) 633-0777 


FLORIDA 

ORLANDO 

BCS Associates, Inc. 

940 N. Fern Creek Ave. 

Tel. (305 ) 425 ·2764 


HAWAII 

HONOLULU 

Industrial Electronics, Inc . 

646 Queen Street 

Tel. (808 ) 506-095 


ILLINOIS 

CHICAGO 

COllens & Cudahy, Inc. 

9501 W. Devon Ave. 

Ros emon t , Illinois 

TsJ. (312 ) 825- 1144 


INDIANA 

INDIANAPOLIS 


COllens & CUdahy, Inc. 

44 Kirk Drive 

T el. (31 7) 244·2456 


LOUISIANA 

NEW ORLEANS 


BCS Asso ciates , Inc. 

P.O. Box 7371 

Metairie , Louisiana 

Tel. (504) 888·2266 


MARYLAND 

BALTIMORE 


Electroni c Marketing Assoc. 

11501 Huff Cour t 

Kensington , Maryla nd 

Tel. (301 ) 744 ·7700 


MASSACH USETTS 

BOSTON 

Instrument Represen tati ves, Inc. 
1046 Massachusetts Ave nue 
Arlington, MassaChuse tts 
Tel. (617) 646-1034 

MICHIGAN 

DETROIT 


Technitron, Inc. 

13657 Grand River Ave. 

Tel. (313) 838· 7324 


MINNESOTA 

MINNEAPOLIS 


COllens & Cudahy. Inc. 

7710 Computer Ave . 

Tel. (612) 920·1022 


MISSOURI 

ST. LOUIS 


COllens & Cudahy, Inc. 

10534 Natural Bridge Road 

Edmundson, Missouri 

Tel. (314) 423-1234 


NEW JERSEY 

NEWARK 


SB M Associates, Inc. 

151 9 Stuyvesant Avenue 

Union, New Jersey 

Tel. (20 1) 687·8737 


NEW MEXICO 

AlBUIlUERIlUE 


Barnhill Associates 

827 Pennsylvania Ave . 

Tel. (505 ) 265·7766 


NEW YORK 

NEW YORK 


SBM Associates, I nc. 

28 HObby Street 

Pleasantville, New York 

Tel. (914) 769-1811 


LONG ISLAND 


SBM Associates, Inc. 

528 Old Country Road 

Plainview, Long I sland 

Tel. (5 16) 433- 1421 


ROCHESTER 


SBM Associates, Inc. 

800 Linden Ave nue 

Tel. (716) 381 -8330 


SYRACUSE 


SBM Associ ates, In c. 

138 Pickard Bldg. 

5858 E. Molloy Road 

Tel. (315) 454-9377 


NORTH CAROLINA 

GREENSBORD 


BCS Associates, Inc. 

1039 E. Wendover Avenue 

Tel. (919) 273· 1918 


OHIO 

CLEVELAND 


Technitr on. Inc. 

23203 Lorai n Road 

North Olm sted, Ohio 

Tel. (216) 734·0960 


DAYTON 


Technit ron. Inc. 

1250 W. Dorothy Lane 

Tel. (5 13) 298·9964 


OREGON 

PORTLAND 

Instrument Specialists , In c. 
5950 Sixth Ave. South 
Sui te 106 
Sea ttl e, Wa shington 
Tel . (206) 767-4260 

PENNSYLVANIA 

PHILADELPHIA 

Acro mati x Associates , Inc. 
3118 Germantown Pike 
Fairview Vill age, Pennsylvania 
Tel. (2 15) 279·0377 

PITISBURGH 


Technitron, In c. 

114 Spri ng Grove Road 

Tel. (412 ) 371-1231 


TEXAS 

DALLAS 


Barnhill Associates 

507B Bishop Street 

Ri chardson, Te xas 

Tel. (214) AD 1·2573 


HOUSTON 


Barnhill Assoc iates 

Suite 203 

3810 Westheimer 

Tel. (713 ) NA 1-0040 


WASHINGTON 

SEATTLE 

In st rum ent Specialists, I nc. 

5950 Sixlh Ave. South 

Sui te 106 

Seatt le, Washington 

Tel. (206) 767-4260 


WASHINGTON, D.C. 

Electroni c Marketing Associates 
11501 Huff Cou rt 
Kensington, Maryland 
Tel. (301) 946·0300 

CANADA 
BRITISH COLUMBIA 

VANCOUVER 

Allan Crawford Associates, Ltd. 
5901 East Broadway 
North Burnaby 2, B.C. 
Tel . (604) 291·7161 

ONTARIO 

OTTAWA 

Allan Crawford Associates, ltd. 
376 Churchill Avenue - Suite 106 
Tel. (6 13) 725·1288 

TORONTO 
Allan Crawford Asso ciates, Ltd. 
65 Martin Ross Avenue 
Downsview, Ontario 
Tel. (416) 636-4910 

QUEBEC 

MONTREAL 
Allan Crawford Associates, Ltd. 
6999 Cote de Neiges Road 
Tel. (5 14) 739-6776 



International Representatives 


AUSTRALIA 

Elmesco Instruments 
41 Carter Road 
Brookvale, N.S.W., Australia 

AUSTRIA 

Omni Ray AG 

Techn. Beratung 

Mollardgasse 54 

Vienna VI, Austria 


BELGIUM 

C. N. Rood S/ A 

30 Rue Leon frederic 

Brussels 4, Belgium 


DENMARK 

Tage Olsen A/ S 

Ronnegade l-O 

Capenhagen , Denmark 


FINLAND 

Oy Findip AB ltd. 

Mannerheimintie 29C 

Helsinki 25, finland 


FRANCE 

S. E. R. I. E. l., s. a. 

48 Avenue Victor Hugo 

Clamart (Seine) France 


HONG KONG and MACAO 

Intronies ltd. 
4 Hankow Road, Suite 4A 
Kowloon, Hong Kong 

ISRAEL 

R. D. T. Electronics 

Engineering Ltd. 


P.O. Box 21082 

13 Dov·Hos Street 

Tel·Aviv. Israel 


ITALY 

Elettronucleonica s. p. a. 
7 Pizza DeAngli 
20146 Milano, Italy 

JAPAN 

Toyo Trading Co., ltd. 

Central P.O . Box 999 

Tokyo , Japan 


Toyo Trading Co., Ltd. 
4·37, Minamihonmachi 
Higashika, Osaka , Japan 

KOREA 

M. - C International 
Room 516, Bando Building 
Seoul, Korea 

THE NETHERLANDS 

C. N. Rood N. V. 
Post Office Box 4542 
Rijswijk (Z. H.) The Netherlands 

fluke Nederland N. V. 

Post Office Box 5053 

Tilburg, The Netherlands 


NEW ZEALAND 

Sample Electronics (N. Z.) Ltd . 
8 Matipo Street 
Onehunga 
Auckland, New Zealand 

NORWAY 

Morgenstlerne & Ca . A/ S 

Wesselsgt. 6 

Oslo. Norway 


OKINAWA 

RVUKYU ISLANDS 


Baxler Trading Ca . 

P.O. Box 26 

Koza, Okinawa 

Ryukyu Islands 


PHILlPPINES 

T. J. Wolff 

2246 Paso ng Tamo 

Makati, Rizal 

Manila , Ph i llppines 


SOUTH AFRICA 

A. C. Gowlett (Pty.) Ltd . 
P.O. Box 1257 

Johannesburg, So . Africa 


A. C. Gowlett (Pty.) Ltd . 
P.O . Box 3641 

Cape Town, So. Africa 


A. C. Gowlett (Pty.) Ltd. 
P.O. Box 2143 

Durban, Natal , So. Africa 


SOUTH VIETNAM 

R. B. Landis & Co ., Inc. 

216 Hien-Vuong 

P.O. Box H-3 

Saigon, Vietnam 


; 

SPAIN 

REMA 

Calle General Sanjurjo, 18 

Madrid, Spaln 


SWEDEN 

Robert E. O. Olsson 

Box 165 

Tradgardsgatan 7 

Motala, Sweden 


SWITZERLAND 

Omni Ray AG 

Dufourstrasse 56 

8008 Zurich, Switzerland 


TAIWAN 

Helghten Scientific Ca., ltd. 
P.O. 1408 

Taipei, Talwan 


THAILAND 

G. Simon Rad io ltd. 

30 Patpong Avenue 

Suriwong 

Bangkok , Thai land 


THE UNITED KINGDOM 

fluke International Corp . 
P.O. Box 102 

WaHord·Herts, England 


WEST GERMANY 

Rohde & Schwarz Vertriebs - Gmbh 
5000 Koeln 
Hohe Strasse 160-168 
West Germany 

Rohde & Schwarz Handels - Gmbh 
1000 Berlin 10 
Ernst - Reuter - Platz 10 
West Germany 

Rohde & Schwarz Vertriebs - Gmbh 
2000 Hamburg 50 
Grosse Bergstrasse 213-217 
West Germany 

Rohde & Schwarz Vertriebs - Gmbh 
7500 Karlsruhe 
Kriegsstrasse 39 
West Germany 

Rohde & Schwarz Vertriebs - Gmbh 
8000 Muenchen 
Dachauer Strasse 109 
West Germany 

In Europe contact FLUKE NEDERLAND, N. V., Post Office Box 5053, Tilburg, The Netherlands 

IFLUKEI 
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[> ALL FLÄGNOTES WITH THE '::,AME 
l\IUMBE:.R !>'RE COWNECTED 
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CHANGES 

® For ser. noll. 123 to 181: 
C205 was 4.() ufo 
C206, C208, " C213 were (; ufo

® For ser. nos. 123 thru 228: 
CIOl was 150 ufo 
C 102 wa.s 20 ufo

® For ser. noll. 123 thru 181: 
R238 repboced by CR20l. 

For ser. nos. 183 thru 202: 
R238 not used. 

@ Factory seleeted. Nominal 
value .hown. 

FUNCTIONAL SCHEMATIC 

l' 

DIFFERENTIAL VOLTMETER 

MODELS 871A and 8TlAS 

87lA SER. NO. 123 & ON 
8TlAB SER. NO, 123 & ON 

.JOHN FLUKE MFG. CO. tNC. 
'.0. BOJ: 742i S~H!/t, WI.I$hil'!gtoft 98133 

Of" 0\04 TO -,"'.SV COM~ON 

f'OR. 	 Se:IOt. 1'-10&. 1_\ T\oIlC.u Z7'S (APPIi.O)<): 

~l\'" WAS 6BOK.) C:::ONNECT'E:.O AS ..... 80"'1"= 
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