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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 delivery to
the original purchaser, be returned by the original purchaser with transportation charges prepaid, and which upon their examination shall dis-
close to their satisfaction to have been thus defective. If the fault has been caused by misuse or abnormal conditions of operations, repairs will
be billed at a nominal cost. In this case, an estimate will be submitted before work is started, if requested.

If any fault develops, the following steps should be taken:

1. Notify the John Fluke Mfg. Co., Inc.,* giving full details of the difficulty, 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 will be made before the work begins, provided the instrument is not covered by the Warranty.

“The foregoing warranty is in lieu of all other warranties, express or implied, including but not limited
to, any implied warranty of merchantability, fitness or adequacy for any particular purpose or use.
Fluke shall not be liable for any special, incident or consequential damages.”

SHIPPING

All shipments of John Fluke Mfg. Co., Inc.* instruments should be made via United Parcel Service or “Best Way'** prepaid. The instrument
should be shipped in the original packing carton; or if it is not available, use any suitable container that is rigid. |f a substitute container 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 manufacturer will not be responsible for shortages against the packing sheet unless 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 obtained
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 Mfg. Co., Inc.* will be happy to answer all application questions which will enhance your use of this instrument. Please ad-
dress your requests to: JOHN FLUKE MFG. CO., INC., P.O. Box 43210, MOUNTLAKE TERRACE, WASHINGTON 98043*.

*  For European customers: FLUKE (Nederland) B.V.
Ledeboerstraat 27
Tilburg, Netherlands

** For European customers, Air Freight prepaid.

Rev. 11/75



CHANGE/ERRATA INFORMATION

TITLE: MODEL 7318 DC REFERENCE STANDARD
MANUAL -——E
ISSUE: October 1974

Please make changes in this manual according to the following change and/ar errata information:

Change 1
On page 5-9, change R32 from:
Res, met film 169k £ 1%, 1/8w - 267146 - 91637 - MFF1-81692F - 1
to: |
Res, met film 14k + 1%, 1/8w - 379057 - 91637 - MFF1-8143F - 1

On page 7-3, Figure 7-1, change R32 from 16 9k to 14k.

9-1-75
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Section 1

Introduction & Specifications

1-1. INTRODUCTION

1-2. The Model 731B DC Reference Standard is an ultra-
stable dc power supply which, when standardized, is cap-
able of providing a variety of precision output voltages

with standard cell accuracy. The 731B will furnish basic

dc voltage outputs of 10V, 1V, AE (000 to 999 uV),

1.018 +AE, and 1.019 +AE.

1-3. The desired voltage mode is selected using a front
panel function switch and the value of AE is adjustable us-
ing a 10-turn linear potentiometer. The front panel AE con-
trol includes a 3 digit turn counter to indicate the selected
value of AE, i.e., 000 to 999 uV. The counter is equipped
with a locking lever to prevent accidental changing of a se-
lected AE setting.

1-4. A front panel guard connection is provided for use
in reducing errors causedby common mode voltages. The
guarded intemal circuitry is isolated from the chassis and
earth ground.

1-5. Power to operate the 731B can be derived from
either an internal battery pack for field or portable use, or
from the ac power line for bench use. A front panel meter
indicates the relative charge level of the internal battery
pack during portable use. The AC line requirements are
115/230V ac, 50 to 400 Hz.

1-6. The 731B is supplied with non-marring feet for
bench or field use. It may also be conveniently mounted in
a standard 19” equipment rack using one of the rack mount-
ing accessory kits shown in Table 1-1.

Table 1-1. ACCESSORY RACK MOUNTING KITS

NTING
MODEL NUMBER (_:OI“\IAI?I%URATION
MO03-201-601 One 731B, Offset mounting
M03-202-603 Two 731B’s, Side-by-side
M03-206-604 Three 731B’s, Side-by-side
MO03-205-605 Four 731B’s, Side-by-side
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17. SPECIFICATIONS

Output Voltage
Range Output
10.0 10.0V dc
1.0 1.0V dc
1.018 +AE 1.018 to 1.018999V dc

1.019 +AE  1.019 to 1.019999V dc
AE 0 to 999 uV dc with
1 1V resolution

Output Accuracy: Absolute accuracy at 23°C +1°C
after 30 minute warm-up
Range Period
30 days 90 Days 1 Year
10V +10 PPM +15 PPM +30 PPM
Vv +10 PPM +15 PPM +30 PPM
1.018+ ‘AE +10 PPM +15 PPM +30 PPM
AE +2 uVv
Transfer Accuracy: 4 Hr

Between standard cells on 1.018V + 2 ppm
AE or 1.019V + AE ranges:

Between standard cell and 1V 3 ppm
output:

Between 10V output and standard 5 ppm
cell or 1V output:

Temperature Coefficient:

Less than 1 PPM/C°, 10°C to 45°C
Less than 2 PPM/C°, 0°C to 10°C and 45°C to 55°C

Output Current:

10 Volt Range:
The 10 volt range is used in applications where some
degree of loading is placed on the Reference Transfer
Standard such as a Kelvin Varley Divider or other re-
sistance networks.

Loading Effect on the 10V Range:

Load R. Output Change (PPM)
100 M2 0
10MQ 0.005 ~0
1MQ .05
0.1 MQ 5
10 KQ2 5

1V, 1.018V, 1.019V Ranges:

The Reference Transfer Standard is designed to per-
form as a standard cell and therefore is intended to
operate into a high impedance on the 1V, 1.018V and
1.019V ranges drawing minute currents. This impe-
dance is usually infinity as in potentiometric circuits,
or, in other applications should be at least 100 Meg-
ohms to prevent source loading.

Source Resistance:

10V Range <0.07Q2
1V, 1.018V, 1.019V,
AE Ranges: <1k

Output Protection:

The output may be shorted indefinitely without
damage to instrument.

Line Regulation:

Less than 1 PPM for +10% line variation.

Ripple & Noise:

Less than 1 PPM P-P dc to 1 Hz

Less than 20 uV RMS 1 Hz to 1 MHz

Except <70 uV RMS @ 10V output
Common Mode Rejection:

120 db at DC

100 db at 60 Hz

85 db at 400 Hz

Isolation:

Output may be floated up to 500 VDC between
chassis ground and guard.

Calibration Adjustment:
Separate internal adjustments for the 5 output vol-
tages. Front panel adjustment common to all voltages
including the 10.000V output. Basic reference adjust-
ments accessible from the front panel.
Temperature/Humidity:
+0°C to +55°C operating.
—40°C to +60°C non-operating.
Up to 70% RH for temperatures <35°C
Shock & Vibration:

Meets requirements of MIL-T-21200L



Terminals:

Four five-way binding posts for positive, negative,
ground and guard. Positive and negative are solid
copper with gold flash.

Battery Operation:

Rechargeable nickel-cadmium batteries provide at least
30 hours of continuous operation.

731B

Input Power:

115V or 230V +10V ac, 50 to 400 Hz single phase or
internal battery operation.
6 watts maximum, 120 Ma maximum

Size:

3%’ high x 4%"* wide x 12'" deep. (8.8 x 10.7 x 30.4
(8.8 x 10.7 x 30.4 cm)

Weight:
5 Ibs (2.26 kg)

12.6"  ——

—] 1.5" j—

b

—|1.0" |¢—

0.5"

Figure 1-1. 731B OUTLINE DRAWING

1-3/1-4
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Section 2

Operating Instructions

2-1. INTRODUCTION

2-2. This section of the manual contains information re-
garding installation and operation of the Model 731B DC
Reference Standard. It is recommended that the contents of
this section be read and understood before any attempt is
made to operate the 731B. Should any difficulties arise
during operation, please contact your nearest John Fluke
Sales Representative or the John Fluke Mfg. Co., Inc.,

P.0O. Box 43210, Mountlake Terrace, WA 98043; telephone
(206) 774-2211. A list of Sales Representatives is located
in Section 7 of this manual.

2.3. SHIPPING INFORMATION

2-4. The 731B is packaged and shipped in a foam—

packed container. Upon receipt of the instrument, a thor-
ough inspection should be made to reveal any possible
shipping damage. Special instructions for inspection and
claims are included in the shipping carton.

2-5. If reshipment of the equipment is necessary, the
original container should be used. If the original container
is not available, a new container can be obtained from the
John Fluke Mfg. Co., Inc. Please reference the equipment
model number when requesting a new shipping container.

2-6. INPUT POWER

2-7. The 731B can be operated from a 115 or 230V ac,
50 to 400 Hz power line. Before connecting the instrument
to the power line, check and, if necessary, set the instrument
to operate at the local line voltage as follows:

2-1
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a. Remove the top cover from the 731B and locate
the input power selection switch on the inside of
the 731B.

b. Set the slide switch to the desired operating vol-

tage, 115(white dot) or 230 (red dot).

c. Install the proper fuse (i.e., AGC %A for 115V ac
and AGC %A for 230V ac) in the rear panel fuse
holder.

2-8. The rear panel input power connector is a three

prong, U-ground connector which permits the in-
strument to be connected, via the power cord, to
the appropriate line power. The offset prong on
this connector is connected to the 731B chassis
and power supply, and should be connected, via
the power cord, to a high quality earth ground.

29. RACKINSTALLATION

2-10.  The 731B is designed for bench-top use or for in-
stallation in a standard 19-inch equipment rack, using one

of the optional accessory rack mounting kits. Information
regarding rack installation procedures is given in Section 6
of this manual.

2-11. OPERATING FEATURES

2-12.  The 731B controls, indicators and connectors
are shown in Figure 2-1, and described in Table 2-1.

2-13. OPERATING NOTES

2-14.  The following paragraphs describe various condi-
tions which should be considered before operating the 731B.

2-15. Guarded Operation

2-16, The 731B is equipped with a guard that isolates its
internal circuitry from the chassis and earth ground. A
GUARD terminal is provided on the fornt panel, and when
used, greatly reduces errors caused by common mode vol-
tages. In general, guarded operation will be necessary under
the following conditions:

a. When a potential exists between equipment power
line grounds.

b. When long connecting leads are used to contact a
high impedance load.

Figure 2-1. 731B CONTROLS, INDICATORS AND CONNECTORS

2-2
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Table 2-1. 731B CONTROLS, INDICATORS AND CONNECTORS

REF.
FUNCTION
NO. NAME UNC
1 POWER Switch Switches the instrument on and off. When in the ON position, the' Battery ‘
Charge Meter indicates line operation or battery charge level. Switch position
can only be changed while activator is pulled out.
2 CAL Potentiometer Provides the adjustment necessary to standardize the 731B (all modes) to an
external standard cell.
3 Battery Charge Indicates power - on (LINE OPR) when the instrument is being operated
Meter from the power line. During battery operation, the meter indicates the
relative charge level of the internal battery pack.
4 Mode Switch Selects the operating mode used to supply voltage to the + and — OUTPUT
terminals:
10V .. .. Provides a fixed 10V dc output.
1V . ... Provides a fixed 1V dc output.
AE .... Provides an adjustable+000 to +999 uVdc output
in 1 uV steps.

1.018 +AE . . Provides an adjustable +1.018000 to +1.018999 Vdc
output. This mode is used to standardize to 731B
to a standard cell whose voltage falls within the
adjustable range.

1.019 + AE. . Provides an adjustable +1.019000 to +1.019999V dc
output. This mode is used to standardize the 731B
to a standard cell whose voltage falls within the ad-
justable range.

5 AE vernier A vernier control which provides the manual AE adjustment. The control
Control is equipped with a three decade digital readout to permit exact settings
from 000 to 999 uV dc.
6 OUTPUT Provides front panel connection to the 731B output and guard circuits.
Terminals
+tand —........ Voltage output terminals
GUARD ........ Provides connection to the internal
guard circuit and is used to reduce
the effects of common. mode voltages.
7 Input Power Provides the means of connecting the instrument through the power cord
Connector to line power.
8 Ground Terminal Provides a convenient ground point during battery operation.
9 Fuse Protects the ac input section of the power supply.

2-3
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c. When operating the instrument in the presence of
high level radiated noise, e. g., stay fields at the
power line frequency.

2-17.  One of the most common cases requiring guarding
is that of differences in power line grounds. When the
731B is connected to another instrument, with both instru-
ments grounded through their respective power cords, a
potential difference may exist between the power line
grounds of these two instruments. This potential difference
can cause circulating ground currents which could cause
errors in the output voltage. To prevent these errors from
occurring, the 731B GUARD terminal should be connected
to the load in such a manner as to provide a separate path
for circulating ground currents. For proper connection,
connect GUARD terminal directly to grounded side of
load, at the load. Figure 2-2 illustrates correct GUARD
terminal connection and the rerouted ground currents.

2-18. Battery Operation

2-19. The rechargeable nickel-cadmium battery provides
at least 30 hours of continuous operation before recharg-
ing is required. Batteries are automatically trickle charged
whenever the instrument is operating from the ac line. Re-
charging of completely discharged batteries requires ap-
proximately 12 hours.

NOTE
A ground terminal on the rear of the 731B pro-

vides a convenient method of grounding the in-
strument during battery operation.

CASE (CHASSIS)

MODEL 731B

+

3

<

GUARDED
CIRCUITRY

GUARD A
) .

01
LEAKAGE RESISTANCE & CAPACITANCE FROM
GUARD TO CHASSIS

Ec POTENTIAL DIFFERENCE BETWEEN POWER LINE GROUNDS
Ro 7318 OUTPUT RESISTANCE
Ry LOAD RESISTANCE

WHERE

R1 AND C1

Figure 2-2. GUARD CONNECTION
2-4

2-20. OPERATION

2-21. Turn-On Procedure
2-22.  Use of the following procedure is suggested for
initial turn-on of the 731B:

a. Connect the instrument to ac line power (See para-
graph 2-6). This step is not necessary if battery
operation is desired.

b. Set the POWER switch to the ON position. :

NOTE

The POWER switch actuator must be pulled out
before the switch position can be changed.

c. Ensure that the instrument is energized by observ-
ing the indication shown on the battery charge
meter. For line operation, the meter should indi-
cate BAT OK. If the meter indication falls below
BAT OK, the battery pack should be recharged.

2-23. Standard Cell Transfer

2-24.  When standardized to an external standard cell,
the selected 731B output will be within 2 ppm of the
standard cell voltage. Stability is better than 10 ppm

per month. Use the following procedure to standardize
the 731B.

a. Energize the 731B and allow a 30-minute warm-
up period.

b. Obtain a certified standard cell and note its
voltage.

c. Set the mode switch to (1.018 + AE) or (1.019

+ AE) whichever includes the equivalent of the
standard cell voltage.

d. Connect the standard cell and a null detector
(Fluke 845AB or equivalent) to the 731B as
shown in Figure 2-3.

e. Adjust the AE control so that the mode switch
setting pluse the AE setting is equal to the stand-
ard cell voltage.

f. Adjust the front panel CAL potentiometer for an
optimum null.



731B

731B
ﬂrﬂ; N 111
] 845AB
+ - il
'
[ X
— X N+ °
s__& - @0 3
STANDARD CELL | p—
NULL DETECTOR
Figure 2-3. STANDARDIZING THE 731B.
g Disconnect the standard cell and the null detector a AE, a 1 volt or a 10 volt output with standard cell trans- -
form the 731B OUTPUT terminals. fer accuracies of 2 ppm, 3 ppm or 5 ppm, respectively. For
example, standardizing the 731B to a standard cell having an
2-25. Reference Voltage Modes absolute accuracy of 3 ppm would provide a 10 volt refer-
ence output which is accurate to 8 ppm (3 ppm standard cell
2-26.  Astandardized 731B can be used to provide either accuracy + 5 ppm 731B transfer accuracy) or 0.0008%.

2-6/2-6
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Section 3

Theory of Operation

31. INTRODUCTION

3-2. This section of the manual contains an overall func-

tional description followed by a detailed block diagram analy-

sis of the Model 731B DC Reference Standard. Simplified
block diagrams and circuit diagrams are included as neces-
sary, to supplement the text.

33. OVERALL FUNCTIONAL DESCRIPTION

34, The 731B, is an ultra-stable dc power supply which,
when standardized, is capable of providing either a standard
1 volt, 10 volt or 000 to 999 microvolt output. The desired
output voltage is selected by the Mode switch, and in the
AE mode the output is adjustable using the AE vernier con-
trol. The resistor networks in the Output Divider scale a

fixed precision dc voltage from the Reference Supply to
provide the output voltage selected by the Mode switch set-
ting. Operating voltage for the Reference Supply is derived
from the Charging Circuit. Either ac line power or the bat-
tery pack can be used to provide the unregulated operating
voltage to the Reference Supply. When using the ac line,
the charging circuits also charge the battery pack.

35. BLOCK DIAGRAM'ANALYSIS
36. General

37. A block diagram analysis of the functional circuits
of the 731B is given in the following paragraphs. The cir-
cuits described correspond to the functional blocks defined
in Figure 3-1. Detailed schematics are included in Section 8
of this manual.

UNREGULATED REGULATED
Vde Vde
il;gxiER — CHARGING — OUTPUT L OUTPUT
CIRCUIT DIVIDER VOLTAGE

MODE
SELECT

REFERENCE MODE

SUPPLY SWITCH
REGULATOR
Figure 3-1. 731B SIMPLIFIED BLOCK DIAGRAM.
31

5/76
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38. Charging Circuit

3-9. The Charging Circuit is included on the A3 Power
Supply: PCB and consists of a full wave rectifier CR12, series
pass transistor Q3 and the associated components. The func-
tion of the charging circuit is two-fold, and depends on
whether the 731B is being operated from the ac power line
or the battery pack. In the line power configuration, the
output of transformer A4T1 is rectified by CR12 before
being used to supply the raw input voltage to the series-pass
regulator Q3. Since the rectified output of CR12 exceeds
the battery pack voltage, a trickle charge is delivered to the
batteries, through CRS and R30. When the 731B is discon-
nected from the ac power line, it is operated from the in-
ternal Ni-cad battery pack. In this configuration, the series
regulator is by-passed and the battery output is delivered
directly to the output of the charging circuit via diode CR8.

3-10.  The meter circuit is calibrated to indicate the rela-
tive battery charge level during battery operation, and full
scale during line operation. Resistors R31 and R32 are used
to set the meter indication during battery operation. For
line operation diode CR7 and R34 provide the extra drive
necessary for a full scale indication.

3-11. Reference Supply

3-12.  The Reference Supply (included gn the Refer-
ence Regulator PCB) consists of a compensated zener refer-
ence amplifier U2, operational amplifier U1, transistors Q1
and Q2, and their associated circuitry. The function of the
Reference Supply is to regulate the output voltage supplied
by the charging circuit, and to provide a precisely regulated
+10V dc output signal. Reference amplifier U2 functions

as the primary element in the Reference Supply and is shown
in Figure 3-2. It contains a silicon NPN transistor connected
in series with a zener diode and both are mounted on a
common substrate which is enclosed in a single envelope.
The reference voltage, V ref, is the sum of the zener vol-
tage, V,, and the transistor’s base-to-emitter voltage Voe.
Temperature variations affecting V,, are compensated for

by corresponding changes in Vpe.

3-2 .

Veb
o

Figure 3-2. REFERENCE AMPLIFIER

3-13.  In operation, the Reference Supply acts as a simple
series pass regulator, with Q1 acting as the series pass ele-
ment. Regulation is accomplished by the action of U2 which
compares its internal reference voltage with the output vol-
tage and adjusts the base drive of Q1, via amplifier U1, until
both voltages are equal. Short circuit protection is provided
by current sensing resistor R28 and transistor Q2. Poten-
tiometer R11 is the front panel CAL adjust used to stand-
ardize the reference supply. The output of the supply,

when standardized, is exactly +10V dc.

3-14. Output Divider

3-15.  The 731A output voltage is selected by means of the
front panel mode switch and a series of resistive dividers at-
tached to the Reference Supply output. In the 10V mode
the Reference Supply output is connected directly to the
OUTPUT terminals. In all other modes the +10V reference

~ voltage is reduced by a voltage divider before being made

available at the OUTPUT terminals. Separate calibration
potentiometers are provided for each of the selectable modes.
The 1V output is adjusted by R19 and the 1.018 and 1.019
V outputs are adjusted by R17 and R15, respectively. The
AE output is calibrated by R24, and is adjustable from 000
to 999 uV using the front panel AE vernier control (A1R1).
In the 1.018 +AE and 1.019 + AE modes the AE divider is
operated in conjunction with the 1.018 and 1.019 dividers.

In the AE mode, the AE divider operates independently.
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Section 4

Maintenance

4-1. INTRODUCTION

4-2. This section of the manual contains maintenance
information for the Model 731B DC Reference Standard.
This includes service information, general maintenance, per-
formance test, calibration and troubleshooting information.
The performance test is recommended as a preventative
maintenance tool, and should be executed every 90 days to
verify proper instrument operation within the specifications
. given in Section 1. A calibration interval of 90 days is rec-
omended to ensure that the instrument remains within these
specifications. Table 4-1 lists the equipment required for
the performance test and calibration.

43. SERVICE INFORMATION

44, Each instrument that is manufactured by the John
Fluke Mfg. Co., Inc. is warranted for a period of one year
upon delivery to the original purchaser. The WARRANTY
is given on the back of the title page located in the front of
the manual.

4-5. Factory authorized calibration and service for each
Fluke product is available at various world-wide locations.
A complete list of these service centers is included with the

Table 4-1. REQUIRED TEST EQUIPMENT

EQUIPMENT ~ RECOMMENDED

NOMENCLATURE EQUIPMENT

Null Detector Fluke Model 845AB

DC Differential Fluke Model 895A

Voltmeter

True RMS Differ- Fluke Model 931B

ential Voltmeter

DC Voltage Source Fluke Model 341A

DVM Calibrator
Standard Cell Guildline Instru-

X1000 Amplifier

Voltage Divider

Low-Thermal
Switch

Autotransformer

ments Model 9152/P4

Fluke Model 720A
Kelvin-Varley Voltage
Divider

Leeds & Northrup

Type 3702 Tapping Key

General Radio
W5EMT3A or WIOMT3A

41
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WARRANTY. Shipping information is given in the operat-
ing instructions section of this manual. If requested, an es-
timate will be provided to the customer before work is be-
gun on instruments that are beyond the warranty period.

46. GENERAL MAINTENANCE
47. Access Information

48. Use the following procedure to gain access to the
interior of the instrument (See Figure 4-1):

a. Remove the top dust cover.
b. Remove the guard cover.
c. Remove the bottom dust cover.

49, Cleaning

4-10.  Clean the instrument periodically to remove dust,
grease and other contamination. Use the following proce-
dure:

a. Clean the surface of all PCB’s using clean dry air at
low pressure (< 120 psi). If grease is encountered,
spray with Freon T.F. Degreaser and remove grime

with clean dry air at low pressure.

b. Clean the front panel with a soft cloth dampened
with a mild solution of detergent and water.

CAUTION!

Do not use aromatic hydrocarbons or chlorin-
ated solvents on the front panel of the 731B.

4-11. Fuse Replacement
4-12.  The power fuse F1 is located on the rear panel of

the Model 731B. If replacement is necessary, use the fol-
lowing rated fuses:

a. 115 Volt operation — AGC % Ampere

b. 230 Volt Operation — AGC % Ampere
4-13. Service Tools

4-14.  No special tools are required to maintain or repair
the 731B.

4-2

- 415. PERFORMANCE TEST

4-16.  The performance test is designed to verify the over-
all operation of the 731B. This test can be used as an accep-
tance check and/or periodic maintenance check. Table 4-1
lists the equipment required to perform this test. If the
unit fails any part of the performance test, corrective,__“__
action is indicated. Tests should be conducted at an ambient
temperature of 25°C +5°C and a relative humidity of less
than 70%. Allow a 30 minute warm-up period prior to con-
ducting the performance test.

4-17. Line Regulation

a. Connect equipment as shown in Figure 4-2.

b. Adjust the autotransformer for an output voltage
of 115V ac.

c. Zero the 845AB on the 1 microvolt range, then set

it to the 10 microvolt range.

d. With the test switch open, adjust 731B output to
equal the standard cell voltage.

e. Close the switch and adjust 731B output for null
on the 845AB.
f. Vary autotransformer output from 115 to 105V ac

and from 115 to 125V ac. The 845AB indication
should not change more than +1 microvolt.

g - Set the variac output to 115V ac.

4-18. Output Noise, DC to 1 Hz.

a. Connect equipment as shown in Figure 4-2.

b. Zero the 845AB on the 1 microvolt range, then set
it to the 10 microvolt range.

c. Adjust 731B output for null on 845AB.

d. Observe the random voltage excursions indicated
on the 845AB over a 10 second period. Excursions
should be less than 1 microvolt peak to peak.
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1V, R19

1.018, R17

1.019, R16.

1.018/1.019, R12

AE, R24

REAR

FRONT

10V, R11
(Access through
front panel)

Figure 4-1. ADJUSTMENT LOCATIONS.
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Figure 4-2. EQUIPMENT CONNECTIONS FOR LINE REGULATION, DC TO 1Hz OUTPUT NOISE, AND TRANSFER

4-19.

ACCURACY TESTS.

Output Noise, 1 Hz to 1 MHz

Connect equipment as shown in Figure 4-3.

Set 931B range to 100 millivolts, mode switch to
TVM X1.

Set 731B output to 1.018000 volts. The 931B
should indicate less than 20 millivolts rms, which
represents 20 microvolts output from the 731B.

4-20.

Common-Mode Rejection

Connect equipment as shown in Figure 4-4.
Set 341A for zero volts output.
Set 731B output to 1.018000 volts.

Set 895A range to 1 volt,null sensitivity to 100
microvolts, and readout dials for null indication.

Set 341A output to 100 volts. The 895A meter
indication should be zero +100 microvolts.

7318 -

X1000 AMPLIFIER

4-4

Figure 4-3. EQUIPMENT CONNECTIONS FOR 1 HZ TO 1 MHZ OUTPUT NOISE TEST.
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4-21.

- Figure 4-4, EQUIPMENT CONNECTIONS FOR COMMON-MODE REJECTION TEST.

Isolation

Turn off the 731B and disconnect it from the pow-
er line.

Connect the negative output terminal of the 341A
to the guard terminal of the 731B and the positive
outputterminal of the 341A to case (ground) of

the 731B.

Set 341A output to 500 volts. The 341 A meter
should indicate no discernable current flow.

Repeat steps (b) and (c) for the positive output ter-
minal of the 731B.

Repeat steps (b) and (c) for the negative output
terminal of the 731B.

4-22. Transfer Accuracy

a.

b.

Connect equipment as shown in Figure 4-2.

Zero 845AB on the 1 microvolt range, then set it
to the 10 microvolt. range.

With the switch open, adjust 731B output to equal
standard cell voltage.

Close the switch and adjust 731B output for null on
the 845AB.

Lock the AE control on the 731B.

Open the test switch, remove all test leads from the
setup, and allow the 731B to operate for 20 min-
utes.

Reconnect equipment and check 731B output for
null against standard cell. The 845AB should in-
dicate less than +2 microvolts deviation from null

(zero).
45
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Yy hour warm up Regy.reg Table 2. 731B CALIBRATION

731B CONTROL
SETTINGS 720A 341A
CONNECTIONS | FUNCTION AE SETTINGS (vbe) #
1 Figure 4-5 10V Any 1.0000000 10 uVv 1 Adjust 341A output for zero
(+ 10 uV) on the 845AB
2 1v .1000000 1 uv As set in Adjust the “1V Cal’’ control
step (1). (R19) for zero (+1 uV) on the
846AB.
3 1V 1.0000000 1 uv 1.1 Adjust 341A output for zero
; (+ 1 uV) onthe 846AB
4 1.018 + AE 000 1.0180000 1 uv As set in Adjust the “1.018 Cal’’ control
step (3) (R17) for zero (+1 uV) on the
845 AB.
5 1.019 + AE 1.0190000 1 uv As set in Adjust the ““1.019 Cal’’ control
step (3). (R15) for zero (+1 uV) on the
845AB.
6 1.019 + AE 999 1.0199999 TuVv As set in Adjust the 1.018/1.019 + AE
step (3). Cal"’ control (R12) for zero
(+1 uV) on the 845AB.
7 AE .000999 - 1uVv As set in Adjust “AE Cal” control (R24)
step (3). for zero (+1 uV) on the 845AB.
8 Figure 4-6 Setto | | —-—-—-- 1uVv -———— Adjust front panel “CAL" control
standard ) (R11) for zero (+1 uV) on the
cell 845AB.
voltage.
4-23. CALIBRATION ‘ tion is given in Table 4-1. Calibration should be performed
with ambient temperatureat +23°C +1°C and relative humid-
424.  The calibration procedure for the 731B is given in ity less than 70%. Adjustment locations are shown in Fig-
Table 4-2. A description of equipment required for calibra- ure 4-1.
341A 720A
(100000 I Io” s ©O O o o o o o
° ° ° ° ° ° °
s 5 o X
p = g o
’ \
Nl XXX ® o0 o o0 99
7N 1--
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4 \ r A
’ 1 ' N ! !
\ L I\ L \ /
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Figure 4-5. EQUIPMENT CONNECTIONS FOR DIVIDER ADJUSTMENT
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4-25. TROUBLESHOOTING

4-26. Before attempting to troubleshoot the 731B, it
should be verified that the trouble is actually in the instru-
ment and is not caused by faulty external equipment or
connections. Then the performance test should be execu-
ted to localize the problem.

4-27.  Check output voltages at each position of the func-

7318

tion switch. The 10V output must be correct or all volt-
ages will be incorrect. If the 10V output is correct but one
or more other outputs are incorrect, check calibration of
the divider associated with the faulty output and check for
proper resistance values in the divider.

4.28.  The voltage at the collector of Q1 should be approx-
imately 17V dc for line operation and 14V dc for battery
operation. If these voltages are correct but the 10V output
is incorrect, either Ul or U2 in the Reference Supply is
defective.

731B-

845AB
<~ .
L N ]
— .
| _[Y Y13 * .

STANDARD

CELL

Figure 4-6. EQUIPMENT CONNECTIONS FOR ABSOLUTE VOLTAGE ADJUSTMENT

4-7/4-8
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Section 5

Lists of Replaceable Parts

TABLE OF CONTENTS
ASSEMBLY NAME VPART NO. Page
Final Assembly, Model 731B ' 5-3
Reference Regulator PCB Assembly 390195 5-6
Power Supply and Adjustment PCB Assembly 390187 5-9

5-1
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51. INTRODUCTION 5-6. To ensure prompt and efficient handling of your
order, include the following information:
5-2. This section contains an illustrated parts breakdown
of the instrument. Components are listed alpha-numerically a. Quantity
by assembly. Electrical components are listed by reference
designation and mechanical components are listed by item b. FLUKE Stock Number
number. Each listed part is shown in an accompanying
illustration. c. Description
d. Reference Designation or Item Number
5-3. Parts lists include the following information:
e. Printed Circuit Board Part Number
a. Reference Designation or Item Number.
£ Instrument model and serial number.
b. Description of each part.
57. USE CODE EFFECTIVITY LIST
c. Fluke Stock Number.
USE
d. Federal Supply Code for Manufacturers. (See CODE  SERIAL NUMBER EFFECTIVITY
Appendix A for Code-to-Name list.)
e. Manufacturer’s part Number or Type.
f. Total Quantity per assembly or component.
g Recommended Quantity: This entry indicates

the recommended number of spare parts necessary
to support one to five instruments for a period of
two years. This list presumes an availability of
common electronic parts at the maintenance site.
For maintenance for one year or more at an
isolated site, it is recommended that at least one of
each assembly in the instrument be stocked. In the
case of optional subassemblies, plug-ins, etc. that
are not always part of the instrument, or are devia-
tions from the basic instrument mode, the REC
QTY column lists the recommended quantity of
the item in that particular assembly. ‘

h. Use Code is provided to identify certain parts that
have been added, deleted or modified during pro-
duction of the instrument. Each part for which a
use code has been assigned may be identified with
a particular instrument serial number by consulting
the Use Code Effectivity, paragraph 5-7.

54. HOW TO OBTAIN PARTS

5-5. Components may be ordered directly from the man-
ufacturer by using the manufacturer’s part number, or from
the John Fluke Mfg. Co., Inc. factory or authorized represen-
tative by using the FLUKE STOCK NUMBER. In the event
the part you order has been replaced by a new or improved
part, the replacement will be accompanied by an explanatory
note and installation instruction, if necessary.

5-2
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FINAL ASSEMBLY
REF
MFG MFG
OoR DESCRIPTION stock |FED | PART No. [ToTREC|USE
SPLY OR QTY|QTY|CDE
ITEM NO.
CDE TYPE
NO.
FINAL ASSEMBLY, Model 731B
Figure 5-1
A2 Reference, Regulator Assembly 390195 89536 390195 1
A3 Power Supply & Adjustment Assembly 390187 89536 390187 1
BT1 Battery pack 306134 89536 306134 1
Fl1 Fuse, % amp, fast acting 153858 714001 Type AGC 1
1 Binding post, red 380147 32767 820-55 1
12 Binding post, black 380154 32767 820 - 65 1
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