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SECTION I
IDENTIFICATION AND DESCRIPTION

1. Test Instrument Identification. This bulletin provides instructions for the
calibration of Instrument Shunt, Guildline, Model 9711 and Multirange Instrument Shunt,
Rubicon, Model 2759. The manufacturers' manuals were used as the prime data sources in
compiling these instructions. The equipment being calibrated will be referred to as the TI
(test instrument) throughout this bulletin.

a. Model Variations. Variations among models are described in text.

b. Time and Technique. The time required for this calibration is approximately 4
hours using the dc and low frequency technique.

2. Forms, Records, and Reports. Forms, records, and reports required for calibration
personnel at all levels are prescribed by TB 750-25.

3. Calibration Description. TI parameters and performance specifications which
pertain to this calibration are listed in|table 1

Table 1. Calibration Description

Test instrument parameters Performance specifications
Current rating
Range resistance (plug position) Accuracy
(®)] ) (%)
Guildline, Model 9711
0.000333 300 0.10
0.001 100 0.05
0.01 10 0.01
0.10 1.0 0.01
1.0 0.1 0.01
10.0 0.01 0.01
100 0.001 0.01
1000 0.0001 0.01
10000 0.00001 0.01
Rubicon, Model 2759

0.01 15 0.01
0.10 1.5 0.01
1.0 0.15 0.01
10.0 0.015 0.01
100 0.0015 0.01
1000 0.00015 0.01
10000 0.000015 0.01
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SECTION II
EQUIPMENT REQUIREMENTS

4. Equipment Required. dentifies the specific equipment to be used in this
calibration procedure. This equipment is issued with Secondary Reference Calibration
Standards Set NSN 4931-00-621-7878. Alternate items may be used by the calibrating
activity. The items selected must be verified to perform satisfactorily prior to use and must
bear evidence of current calibration. The equipment must meet or exceed the minimum use
specifications listed in The accuracies listed iﬂl table i provide a four-to-one ratio
between the standard and TI. Where the four-to-one ratio cannot be met, the actual
accuracy of the equipment selected is shown in parenthesis.

5. Accessories Required. The accessories required for this calibration are common
usage accessories, issued as indicated in| paragraph 4 above, and are not listed in this

calibration procedure.

Table 2. Minimum Specifications of Equipment Required

Common name

Minimum use specifications

Manufacturer and model
(part number)

CALIBRATOR

Range: 10 pA to 20 A dc
Accuracy: Nominal

Fluke, Model 5720A (5720A) (p/o
MIS-35947); w amplifier, Fluke
5725A/AR (5725A/AR)

DC POWER SUPPLY

Range: 20 A dc
Accuracy: Nominal

Elgar, Model DCS40-30EM1-2
(13589313)

DC REFERENCE STANDARD

Range: 10V dc
Accuracy: Test report

Fluke, Model 732A (732A)

MULTIMETER Range: 20 to 100 mV dc Agilent, Model 3458A (3458A)
Accuracy:!

STANDARD RESISTOR NO. 1 [ Range: 10 kQ General Radio, Type 1444A
Accuracy: Test report (MIS-10400)

STANDARD RESISTOR NO. 2 | Range: 1Q Leeds & Northrup, Model 4020B
Accuracy:! (8616289)

STANDARD RESISTOR NO. 3 | Range: 10Q Leeds & Northrup, Model 4025B
Accuracy:! 8616290)

STANDARD RESISTOR NO. 4 | Range: 100Q Leeds & Northrup, Model 4030B
Accuracy:! 8616291)

STANDARD RESISTOR NO. 5 | Range: 1000Q Leeds & Northrup, Model 4035B
Accuracy:! (8616292)

STANDARD RESISTOR NO. 6 | Range: 10000Q Leeds & Northrup, Model 4040B
Accuracy:! (8616293)

STANDARD RESISTOR NO. 7 | Range: 0.1Q Leads & Northrup, Model 4221B
Accuracy:! (8616294)

STANDARD RESISTOR NO. 8 | Range: 0.01Q Biddle Grey, Model 601235
Accuracy:! 7902994)

STANDARD RESISTOR NO. 9 | Range: 0.001Q Biddle Grey, Model 601240
Accuracy:! (7902993)

1Combined accuracy of multimeter and standard resistors No. 2 through No. 9 is £0.0025%.
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SECTION III
CALIBRATION PROCESS FOR
GUILDLINE, MODEL 9711

6. Preliminary Instructions

a. The instructions outlined iI{ paragraphs $ and 7 are preparatory to the calibration
process. Personnel should become familiar with the entire bulletin before beginning the

calibration.

b. Items of equipment used in this procedure are referenced within the text by common
name as listed in[table 2

c. Unless otherwise specified, verify the results of each test and, whenever the test
requirement is not met, take corrective action before continuing with the calibration.
Adjustments required to calibrate the TI are included in this procedure. Additional
maintenance information is contained in the manufacturers' manuals for this TI.

d. Unless otherwise specified, all controls and control settings refer to the TI.

7. Equipment Setup

WARNING
HIGH VOLTAGE 1is used or exposed during the performance of
this calibration. @~DEATH ON CONTACT may result if
personnel fail to observe safety precautions. @ REDUCE
OUTPUTS(s) to minimum after each step within the
performance check where applicable.

a. Utilizing the dc reference standard and standard resistor no. 1, characterize
multimeter to obtain 24 hour manufacturer specifications for dc voltage.

b. Connect equipment as shown in CONNECTION A.

STANDARD CONNECTION
RESISTOR NO. 6 A

X CALIBRATOR
=y
J £ ER S B E
S o — — —] ®| BOE BoE BE s
1 T e sEe e O
MULTIMETER I | : —
mE Oooc ® By P : |_
8B5S L
= ODSD e o
. . OUTPUT
INPUT INPUT CONNECTION o OUTPUT
LO HI B e

Figure 1. Calibrator characterization.
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8. Resistance
a. Performance Check

(1) Set multimeter for most accurate dc voltage measurements.
(2) Set calibrator for a nominal 10 pA dc output.

(3) Allow sufficient time for stabilization (1 to 3 minutes), then record multimeter dc
voltage indication in section A. Calculate the calibrator's actual 10 pA output using
the formula:

Multimeter indication (in V)
Test report value of standard resistor

10 pA Actual Output =

(4) Record resulting value in[table 3| section A, actual calibrator output column.

(5) Repeat technique of (2) through (4) above for remaining nominal calibrator
outputs listed in[table 3, substituting standard resistors as specified.

(6) Connect equipment as shown i

INPUT
COMMON
TI
COMMON CONNECTION
- 7
Mj (I:} : 1
e sempanans Rl oL g
POTENTIAL PP | | i. _ SomE @
' B s @| D00 260 o
| 000 BEE meE O
| | 000 =emm B =
MULTIMETER i |
az gsz= oqeli— 1 LI,
CGnooom @@ oSom @h\] GO ® &
—
e N
OUTPUT
INPUT INPUT
LO HI BG " GUISUT
CONNECTION

B

For model 2759, substitute terminals P1(+) and P2(-) for
potential and common and terminals C1(+) and C2(-) for
10 amp and input common.

Figure 2. Resistance.
(7) Insert TI plugs in .00001 AMPERES position. Set calibrator for a nominal 10
1A dc output.

(8) Allow sufficient time for stabilization (1 to 3 minutes), then record new
multimeter dc voltage indication in table 3, section B.

(9) Transcribe actual calibrator output data fro section A to section B.
(10) Calculate resistance of .00001 AMPERES plug position using formula:
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Plug position @ = Multimeter dc V indication
Calculated calibrator output (in A)

(11) Record resulting resistance value in [table 3, section B, calculated resistance
value column.

(12) Set plug positions as specified and repeat technique of (7) through (11) above for
r_-t

remaining plug positions listed in| table 3| section B.

(13) Transcribe calculated resistance value from|table 3| section B, to calibration
test report.

b. Adjustments. No adjustments can be made.

9. Calibration Test Report. A calibration test report is required for this TI. The
purpose of the test report is to allow utilization of:

a. Instruments whose values have drifted outside manufacturer's specifications when
referenced to nominal values, yet the drift rate is sufficiently low to allow use within
manufacturer's specified accuracy of the previous test report value.

b. Instruments that have values and stability better than manufacturer's specifications
may be utilized at greater accuracies when test report values are used. The performance
specifications shall be ascertained by referencing present measured values to previous
measured values, in lieu of present to nominal values. If present measured values are not
within manufacturer's accuracy specifications of last measured value, the TI must be red-
tagged. Calibration activities will maintain a case history file of test reports for the TI.
The file will contain an accumulation of at least six of the most recent test reports. If in
four successive calibrations the measured value drifts from the nominal value as much as
three times the manufacturer's accuracy specification, the TI must be red-tagged. An
example of calibration data to be annotated on the test report is shown on the sample test
report.

10. Final Procedure
a. Deenergize and disconnect all equipment.

b. Annotate and affix DA label/form in accordance with TB 750-25.
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Table 3. Guildline, Model 9711 Calculations Worksheet

Section A
Nominal Actual calibrator
calibrator Multimeter indication Standard resistor output
output (in V) test report value (No.) (in A)
10 pA = 6) =
100 pHA - ®) =
1.0 mA . 4) =
10.0 mA = 3 =
100 mA - ©@) =
20 A + ® =
10 Al - 8 =
20 A2 - ) =
Section B
Test
instrument | Nominal Test instrument
pl.u.g calibrator Multimeter indication Actual calibrator calculated
position output (in V) output? resistance value

00001 | 10 pA . =

0001 | 100 pA . =

.001 1.0 mA - -
.01 10.0 mA - -
1 100  mA . =
1 1.0 A - -
10 2.0 A - -
10 10 At . =
100 20 A5 + =
300 20 A6 - -

1Set calibrator output to minimum; then connect test lead as shown in [figure 1. (CONNECTION B.

2Substitute DC power supply for calibrator.

3Transcribe recorded values from section A to section B.

4Set calibrator output to minimum; then connect test leads as shown in ONNECTION B.

5Set calibrator output to minimum; then move test lead from TI's 10 AMP terminal to 100 AMP terminal.

6Set DC power supply output to minimum; then move test lead from TI's 100 AMP terminal to 300 AMP terminal. Allow
20 minutes to warm-up.
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SAMPLE CALIBRATION TEST REPORT

(Organization)

REPORT OF CALIBRATION FOR
INSTRUMENT SHUNT
GUILDLINE, MODEL 9711

SERIAL NO

SUBMITTED BY:

Test instrument
Nominal Limits of error
Plug position resistance Test current Measured value (%)
.00001 1000002 10 pA +0.01
.0001 1000 O 100 A +0.01
.001 100 Q 1.0 mA +0.01
.01 10Q 10 mA +0.01
1 1.0Q 100 mA +0.01
1 0.10Q 1.0 A +0.01
10 0.01Q 2.0 A +0.01
10 0.01Q 10 A +0.01
100 0.001 Q 20 A +0.05
300 0.000333 Q 20 A +0.10

Under the conditions stated, the limits of error are as indicated. This calibration is traceable to and

compatible with the National Institute of Standards (NIST) measurements.

Calibration Report No.

Calibrating Technician
Temperature:
Page 1of 1
Date:

Verified by
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SECTION IV
CALIBRATION PROCESS FOR
RUBICON, MODEL 2759

11. Preliminary Instructions

a. The instruction outlined il paragraphs 11 and 12 are preparatory to the calibration
process. Personnel should become familiar with the entire bulletin before beginning the
calibration.

b. Items of equipment used in this procedure are referenced within the text by common
name as listed in/table 2

c. Unless otherwise specified, verify the result of each test and, whenever the test
requirement is not met, take corrective action before continuing with the calibration.
Adjustments required to calibrate the TI are included in this procedure. Additional
maintenance information is contained in the manufacturer's manual for this TI.

d. Unless otherwise specified, all controls and control settings refer to the TI.
12. Equipment Setup

WARNING
HIGH VOLTAGE is used or exposed during the performance of
this calibration. DEATH ON CONTACT may result if
personnel fail to observe safety precautions. REDUCE
OUTPUT(S) to minimum after each, step within the
performance check where applicable.

a. Utilizing the dc reference standard and standard resistor no. 1, characterize
multimeter to obtain 24 hour manufacturer specifications for dc voltage, resistance and dc
current.

b. Connect equipment as shown in CONNECTION A.

13. Resistance

a. Performance Check

(1) Set multimeter for most accurate dc voltage measurements.
(2) Set calibrator for a nominal 10 pA dc output.

(3) Allow sufficient time for stabilization (1 to 3 minutes), then record multimeter dc
voltage indication in section A. Calculate the calibrator's characterized 10 pA
output using the formula:

10 pA Actual Output = Multimeter indication (in V)
Test report value of standard resistor
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(4) Record resulting value in section A, calculated calibrator output
(A) column.

(5) Repeat technique of (2) through (4) above for remaining calibrator nominal
outputs listed in[table 4, substituting standard resistors as specified.

(6) Connect equipment as shown in figure 2

(7) Insert TI plugs in .000015 AMPERES position. Set calibrator for a nominal
10 pA dc output.

(8) Allow sufficient time for stabilization (1 to 3 minutes), then record new

multimeter dc voltage indication 1 | table 4], section B.
(9) Transcribe calculated calibrator output data from section A to section B.
(10) Calculate resistance of .000015 AMPERES plug position using formula:

Plug position Q = Multimeter dec V indication
Calculated calibrator output (in A)

(11) Record resulting resistance value in Section B., calculated resistance
value column.

(12) Set plug positions as specified and repeat technique of (7) through (11) above for

remaining plug positions listed in| table 3| Section B.

(13) Transcribe calculated resistance value fro , section B, to calibration test
report.

b. Adjustments. No adjustments can be made.

14. Calibration Test Report. Calibration test report is required for this TI. The purpose
of the test report is to allow utilization of:

a. Instruments whose values have drifted outside manufacturer's specifications when
referenced to nominal values, yet the drift rate is sufficiently low to allow use within
manufacturer's specified accuracy of the previous test report value.

b. Instruments that have values and stability better than manufacturers specifications
may be utilized at greater accuracies when test report values are used. The performance
specifications shall be ascertained by referencing present measured values to previous
measured values, in lieu of present to nominal values. If present measured values are not
within manufacturer's accuracy specifications of last measured value, the TT must be red-
tagged. Calibration activities will maintain a case history file of test reports for the TI.
The file will contain an accumulation of at least six of the most recent test reports. If, in
four successive calibrations, the measured value drifts from the nominal value as much as
three times the manufacturer's accuracy specification, the TI must be red-tagged. An
example of calibration data to be annotated on the test report is shown on the sample test
report.

10



Table 4. Rubicon, Model 2759 Calculations Worksheet
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Section A
Nominal Actual calibrator
calibrator Multimeter indication Standard resistor output
output (in V) test report value (No.) (in A)
10 pA 6 =
100 pA bB) =
1.0 mA @ =
10.0 mA (3) =
100  mA @ =
1.0 A M =
10 Al 8 =
Section B
Test
instrument | Nominal Test instrument
plug calibrator Multimeter indication Actual calibrator calculated
position output (in V) output? resistance value
.000015 10 pA =
.00015 100 pA =+
.0015 1.0 mA -
015 10.0 mA -
15 100 mA -
1 1.0 A -
15 2.0 A3 -

1Set calibrator output to minimum; then connect test lead as shown in Iiigure 1.|[CONNECTION B.
2Transcribe recorded values from section A to section B.
3Set calibrator output to minimum, then connect test leads as shown inONNECTION B.

15. Final Procedure

a. Deenergize and disconnect all equipment.

b. Annotate and affix DA label/form in accordance with TB 750-25.

11
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SAMPLE CALIBRATION TEST REPORT

(Organization)

REPORT OF CALIBRATION FOR
MULTIRANGE INSTRUMENT SHUNT
RUBICON, MODEL 2759

SERIAL NO
SUBMITTED BY:

Test instrument
Nominal Limits of error
Plug position resistance Test current Measured value (%)

.000015 10,000Q 10 HA +0.01
.00015 1,000 O 100 pA +0.01
.0015 100 Q 1.0 mA +0.01

.015 10Q 10 mA +0.01

.15 1.0Q 100 mA +0.01

1 0.1Q 1.0 A +0.01

15 0.01Q 10 A +0.01

Under the conditions stated, the limits of error are as indicated. This calibration is traceable to and
compatible with the National Institute of Standards (NIST) measurements.

Calibration Report No.
Calibrating Technician

Temperature:

Page 1of 1

Date:

Verified by

12
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APPENDIX A
DUPLICATED WORKSHEETS

Table 3. Guildline, Model 9711 Calculations Worksheet

Section A
Nominal Actual calibrator
calibrator Multimeter indication Standard resistor output
output (in V) test report value (No.) (in A)
10 pA = 6) =
100 pA = B) =
1.0 mA + 4) =
10.0 mA + 3 =
100 mA + @) =
1.0 A + (7 =
20 A + @®) =
10 Al - 8 =
20 A N ) =
Section B
Test
instrument | Nominal Test instrument
plug calibrator Multimeter indication Actual calibrator calculated
position output (in V) output? resistance value
00001 | 10 pA + =
0001 | 100 pA + =
.001 1.0 mA - =
.01 10.0 mA + =
1 100 mA + =
1 1.0 A + =
10 2.0 A + =
10 10 A3 + =
100 20 At + =
300 20 A5 + =

1Set calibrator output to minimum then connect test lead as shown in figure 1. [CONNECTION B.

2Transcribe recorded values from section A to section B.

3Set calibrator output to minimum; then connect test leads as shown in ONNECTION B.

4Set calibrator output to minimum; then move test lead from TI's 10 AMP terminal to 100 AMP terminal.

5Set calibrator output to minimum; then move test lead from TI's 100 AMP terminal to 300 AMP terminal. Allow 20
minutes to warm-up.
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Table 4. Rubicon, Model 2759 Calculations Worksheet

Section A
Nominal Actual calibrator
calibrator Multimeter indication Standard resistor output
output (in V) test report value (No.) (in A)
10 pA 6) =
100 pA 6) =
1.0 mA 4 =
10.0 mA (3) =
100 mA 2) =
1.0 A (7 =
10 Al ® =
Section B
Test
instrument | Nominal Test instrument
plug calibrator Multimeter indication Actual calibrator calculated
position output (in V) output? resistance value
.000015 10 pA +
.00015 100 pA +
.0015 1.0 mA +
.015 10.0 mA +
.15 100 mA +
1 1.0 A +
15 2.0 A3 +

1Set calibrator output to minimum; then connect test lead as shown in [figure 1,|(CONNECTION B.
2Transcribe recorded values from section A to section B.
3Set calibrator output to minimum, then connect test leads as shown inONNECTION B.
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