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T60A

ADDENDA

FLUKE MODEL 760A METER CALIBRATOR

A recent operation problem associated with the Model 760A'a inability to be
reset in high output voltages on rare occurences, has lead to the addition of
two resistors in the +50 Volt Power Supply, A3Al.

These resistors (R6 and R7) are shown in the Schematic diagram of Figure A.
There description follows:

REFERENCE DESIGNATION R6 and R7

DESCRIPTION Resistor, comp, 6808, +5%, 1/2w
FLUKE STOCK NUMBER 4704-178392

MFR's FED SUPPLY CODE 01121

MFR's PART NUMBER EB6815

5/1/68 Page 1 of 2



TO AlSlb
“RESET" POSITION
SEE SCHEMATIC 740A-1000-1

: ©  ws0v
R R8
10K 10K R4 <
w W "12"3( 10K 3
W
—AAA~
R6
10K .
AAN——)
L 8
Scvu Beris 0.0
X crio
R18
909
\~
R R 12
0.48 0.8
w
R28 R29
10K 10K
W T w . R26
W 10K
R34
Q8 A > 12K w
1.3K k27
Q7 10K
<3\ < A -
C10 ~ @
0.05 ci
cR23 FScr24 | OO :
- i
CRI9 X
500
S R 39
909

@-—4 -s0v

TO “FUNCTION" S#(1°
SEE SCHEMATIC 7

e
2w Q
N

Figure A, LOCATION OF

6

TO AlSlc
"RESET" POSITION
SEE SCHEMATIC  760A-1000-1

R6 AND R7 ON *50 VOLT POWER SUPFLY SCHEMATIC
Page 2 of 2



T60A/AA

ADDENDUM

MODEL 760A/AA

INTRODUCTION

The Model 7T60A/AA Meter Calibrator is a modified version of the Model 760A
Meter Calibrator and is capable of operating at either 50 Hz or 60 Hz line fre-
quency. The purpose of this addendum is to describe specific differences be-
tween the two instruments, such that this manual, with the addendum, can be
used to successfully operate and maintain the Model 760A/AA.

Under the following section headings, information has been given to make each
section of the manual applicable to the Model 760A /AA.

SECTION I - INTRODUCTION AND SPECIFICATIONS

Change information under paragraph 1-6, AC VOLTAGE AND CURRENT as
follows:

a. Delete the information under FREQUENCY and add: ''50 Hz, 60 Hz, and
400 Hz".

b. Delete the information under FREQUENCY ACCURACY and add: "+1% for
400 Hz; phaselocked to power line for 50 or 60 Hz (remains locked for +1%
frequency variations, manually adjustable to cover 55 to 65 Hz for 60 Hz
operation or 48 to 52 Hz for 50 Hz operation). "

Change information under paragraph 1-9, GENERAL, as follows:

a. Delete the information under LINE REGULATION and add: '0.05% of
setting for a +10% line change from nominal; less than 0. 1% of setting for
a 1% line frequency change at 50 or 60 Hz."

b. Delete the information under INPUT POWER and add: ''115/230 vac +10%,

single-phase, 60 Hz +5 Hz or 50 Hz +2 Hz, approximately 200 watts full
load, and 40 watts no load. "

SECTION II - OPERATING INSTRUCTIONS

No changes.
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SECTION |

INTRODUCTION AND SPECIFICATIONS

1-1. INTRODUCTION

1-2. The Model 760A Meter Calibrator is designed
for the calibration of voltage, resistance, or current
measuring instruments or meters having an accuracy
of (or in many instances better than) one percent. The
Model 760A will provide a precision voltage (1 mv to
1000v) or current (1 ua to 10a) for calibration purposes.
Resistance measuring devices can be checked or cali-
brated by comparison with the Model 760A's precision
resistance decade (0 to 10 megohms in 1 ohms steps).

1-3.  The voltage or current error, of an instrument
under test, can be read directly from the front panel
meter of the Model 760A in terms of percent. The
error in terms of volts, amperes, or ohms can be
determined from the meter of the instrument under
test.

1-4 ELECTRICAL SPECIFICATIONS
1-5. DC VOLTAGE AND CURRENT

VOLTAGE ACCURACY

+ (0. 1% of setting +25 uv) from 0.001v to 1000v, except
0.33% at 1 mv, 4mv and 10 mv, over a temperature
range of 0°C to 50°C and 1 year calibration.

IMPROVED VOLTAGE ACCURACY

+ (0. 05% of setting +25 uv) from 0. 001v to 1000v, except
+0.33% at 1 mv, 3 mv and 10 mv, over a temperature
range of 20°C to 30°C and 30 day calibration.

VOLTAGE RESOLUTION
100 uv.

OUTPUT CURRENT (Voltage Mode)
0 to 20 ma except 0.5 ohm minimum load resistance.
Currents to 800 ma at certain settings (see Figure 1-2).

CURRENT RANGE
1 ua to 10a.

CURRENT ACCURACY
+ (0. 25% of setting +0. 025 ua) over a temperature range
of 0°C to 50°C and 1 year calibration.

IMPROVED CURRENT ACCURACY
+ (0. 1% of setting +0.01 ua) over a temperature range
of 20°C to 30°C and 30 day calibration.

CURRENT RESOLUTION
1 ua.

VOLTAGE COMPLIANCE
0 to 1v minimum (5v open circuit).

1-1
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RIPPLE AND NOISE (RMS)
Less than 0.5% rms of output; or 150 uv, voltage; and
0. 05 ua, current; whichever is greater.

1-6. AC VOLTAGE AND CURRENT

FREQUENCY
400 Hz and 50 Hz or 60 Hz.

FREQUENCY ACCURACY

+1% for 400 Hz; phase locked to power line for 50 Hz
and 60 Hz (remains locked for +1% frequency variations,
manually adjustable to cover 48 to 52 and 55 to 65 Hz).

VOLTAGE RANGE
0.001v to 1000v.

VOLTAGE ACCURACY

+ (0. 25% of setting +25 uv) from 0. 001v to 1000v, except
0.33% at 1 mv, 3 mv and 10 mv, over a temperature
range of 0°C to 50°C and 1 year calibration.

IMPROVED VOLTAGE ACCURACY
+ (0. 2% of setting +25 uv) from 0. 001v, except 0. 33% at
1 mv, 3 mv and 10 mv, over a temperature range of
20°C to 30°C and 30 day calibration.

VOLTAGE RESOLUTION
100 uv.

OUTPUT CURRENT (Voltage Mode)
0 to 20 ma except 0.5 ohm minimum load resistance.
Currents to 900 ma at certain settings (see Figure 1-2).

CURENT RANGE
1 ua to 10a.

CURRENT ACCURACY
+(0. 25 of setting +0. 025 ua).

CURRENT RESOLUTION
1 ua.

VOLTAGE CAPABILITY
0 to 1v minimum (5v open circuit).

HARMONIC DISTORTION
Less than 0. 5% of output.

NOISE
Less than 0. 1% of output; or 30 uv, voltage; and 0. 02 ua,
current; whichever is greater.

1-7. RESISTANCE

RANGE
0 to 10 megohms.

ACCURACY
+(0. 1% of setting +0.5 ohm).

RESOLUTION
1 ohm.

POWER DISSIPATION
Up to 0. 25 watt from 10°C to 35°C.

1-2

1-8. PANEL METER

SEARCH
0 to 100% of voltage or current as indicated by front
panel dials.

NULL
1%, 3% and 10% of front panel dial settings.

ACCURACY
+3% end-scale on SEARCH.

INPUT POWER

115/230 VAC +10%, single-phase, 50 Hz +2 Hz and 60 Hz
+5 Hz, approximately 200 watts full load, 40 watts no
load.

FUSES
Both sides of the power line are fused.

METER RESOLUTION
0. 02% per small scale division.

1-9. GENERAL

AC CONVERTER
Average responding circuit calibrated in rms.

REFERENCE
Aged, temperature compensated zener diode.

LINE REGULATION

0. 05% of setting for a 10% line change from nominal,
less than 0. 1% of setting for a 1% line frequency change
at 60 Hz.

CALIBRATION STABILITY

Within performance specifications for 12 months with
no internal adjustments. Improved specifications re-
quire more frequent calibration intervals.

OUTPUT CONTROL
Coarse, medium, and fine controls.

OUTPUT RESOLUTION
Better than 0. 05% of setting.

HIGH-VOLTA GE WARNING
A red front panel lamp indicates when output voltage
is greater than 100v.

OVERLOAD PROTECTION

Output terminals are de-energized and indicator lamp
illuminates if unit is overloaded or if COARSE OUTPUT
ADJUST control is not at RESET when FUNCTION or
FREQUENCY setting is changed. Setting the COARSE
OUTPUT ADJUST control to RESET restores instrument
operation. '

OUTPUT TERMINALS

Multipurpose binding posts on 3/4 inch centers for (+),
(-), and chassis ground. The (-) terminal is normally
connected to chassis ground. However, a maximum of
+50 volts dc is allowable between chassis ground and
(-) terminals.



1-10.  ENVIRONMENTAL SPECIFICATIONS

TEMPERATURE

Operating, 0°C to +50°C. Improved specifications apply
from 20°C to 30°C.

Non-operating, -62°C to +75°C.

HUMIDITY
Up to 85% and 35°C. Improved specifications apply
up to 50% RH.

SHOCK
Meets MIL-T-945A and MIL-S-901C (grade B).

VIBRATION
Meets MIL-STD-167.

T60A

1-1L. MECHANICAL SPECIFICATIONS

MOUNTING

Standard EIA rack mounting with chassis slides (not
supplied) or bench mounted on nylon feet. See Section
II of this manual for information on obtaining and mount-
ing chassis slides.

SIZE
19" wide by 10-1/2" high by 18" deep behind panel. See
Figure 1-1 for outline drawing.

WEIGHT
Approximately 77 pounds.
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Figure 1-1. MODEL 760A OUTLINE DRAWING
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SECTION I

OPERATING INSTRUCTIONS

2-] INTRODUCTION

2-2. This section is basically composed of three parts.
The first part, covered in paragraph 2-3, discusses
preliminary information dealing with 115/230 volt con-
version and familiarization with the controls, terminals,
and indicators of the Model 760A. Operating instructions
make up the second part and are covered in paragraph
2-8. The last part of this section, paragraph 2-17,
deals with the installation of chassis slides.

2-3. PRELIMINARY INFORMATION
2-4. INPUT POWER

2-5. The power transformer of the Model 760A has a
dual primary winding. Normally, the primary windings
are connected in parallel for 115 volt ac operation. Upon
request, the primary windings are connected in series
for 230 volt ac operation before leaving the factory.
Should you decide to change from one mode of operation
to the other, refer to Section IV of this manual for con-
version instructions.

2-6. CONTROLS, TERMINALS, AND INDICATORS

2-7.  The name and function of the controls, terminals,
and indicators of the Model 760A may be found in Figure
2-1, The numbered arrow callouts, of Figure 2-1,
correspond to the reference numbers in the chart of the
same figure.

2-8. MODEL 760A OPERATING INSTRUCTIONS

2-9. INTRODUCTION

2-10. The operating instructions for the Model T60A
are illustrated in three separate figures. Each figure
contains a photograph of the Model 760A with arrow
callouts to the various controls. At the end of the arrow
callouts are numbered instruction blocks with infor-
mation appropriate to the operation of the controls for a
particular mode of operation. Simply follow the number
sequence in a counter-clockwise direction around the

/
: %k ]

Allow approximately 10 minutes for the
Model 760A to stabilize after initial turn on.

2-11. PRELIMINARY CONTROL SETTINGS

2-12. Two preliminary control settings should be per-
formed before following the instruction block sequence
of each figure. Turning the COARSE OUTPUT ADJUST
control to the RESET position is the first setting.
Placing the METER SENS switch to the SEARCH position
is the second setting. These two preliminary settings
are emphasized again at the beginning of each figure.

2-1
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REFERENCE
NUMBER

NAME FUNCTION

1

FUNCTION Allows selection of the VOLTS, AMPS, or OHMS mode of

control is not in RESET position.

operation. Disconnects the AC line voltage from the primary
circuit of the power transformer, T1, in the OFF position.
The two STD BY (Stand By) positions de-energize the output
when changing the mode of the operation, if the COARSE

POWER ON A lamp that illuminates when AC line power is applied to the

power transformer, T1.

FREQUENCY A switch that allows selection of either DC, LINE, or 400 Hz

output (voltage or current) frequency. The two STD BY (Stand
By) positions de-energize the output when changing the output
frequency, if the COARSE control is not in the RESET position.

LINE SYNC ADJ Allows the internal oscillator to be synchronized to the in-

is in the LINE position.

coming power line frequency, when the FREQUENCY switch

NO SYNC A lamp that indicates the state of synchronization between the

lamp either flashes or glows steadily.

internal oscillator of the Model 760A and the ac power line fre-
quency, when the FREQUENCY switch is in the LINE position.
At synchronization the NO SYNC lamp remains off.
oscillator is not synchronized with the power line frequency the

When the

Readout Dials Provides an adjustable in-line readout of the desired voltage

or current output or the desired resistance decade setting.

Decimal Lamps Lamps that serve as decimal points for the readout digits.

Current decimal lamp is located between the first and second
readout digits. The voltage decimal lamp is located between
the third and fourth readout digits. The resistance decimal
lamp is located after the last or seventh readout digit.

2-2

Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS (Continued)
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REFERENCE
NUMBER

NAME

FUNCTION

8

METER SENS

A switch that allows the meter amplifier to operate linearly
(SEARCH position) or as a null detector (10%, 3%, and 1%
positions). The SEARCH position indicates what percentage
the voltage or current output is of the value dialed on the
READOUT DIALS. The 10%, 3%, and 1% null sensitivities
indicate the full scale percentage difference between the
voltage or current output and the value dialed on the READ-
OUT DIALS. The METER ZERO position is used when the
meter electrical zero is to be checked or adjusted.

METER ZERO

Adjusts the meter electrical zero when the METER SENS
switch is in the METER ZERO position.

10

Meter

Indicates what percentage the output, current or voltage, is

of the value dialed on the READOUT DIALS when in the SEARCH
position of the METER SENS switch. Indicates the percentage
difference between the output, voltage or current, and the value
dialed on the READOUT DIALS when in the 10%, 3% and 1%
positions of the METER SENS switch.

11

Mechanical Meter
Zero

Screw adjustment to mechanically set the meter needle over
the zero position on the meter scale. This adjustment should
be made only after the instrument has been off for at least
three minutes.

12

OUTPUT

The +(red) and -(black) terminals are provided for connecting
the device to be calibrated or checked.

13

1

The ground (chrome) terminal is connected to chassis ground.
This terminal is normally connected to the -(black) terminal.
However, a maximum of +50 volts dc is allowable between the
chassis ground and -(black) terminals.

14

OUTPUT EXCEEDS
100V

A lamp that illuminates when the OUTPUT voltage is 100v
or greater.

15

OUTPUT
DE-ENERGIZED

A lamp that illuminates when the OUTPUT is de-energized

due to an overload or when the FUNCTION or FREQUENCY
switches are moved to different modes of operation, while a
voltage or current is present at the OUTPUT terminals. The
lamp will also illumniate if the COARSE OUTPUT ADJUST
switch is moved from the RESET position while the FUNCTION
switch is in the OHMS mode of operation.

16

OUTPUT ADJUST
COARSE

A switch that varies the voltage or current output in ten steps
starting at zero in the RESET position. When the OUTPUT
has been de-energized, signified by illumination of the OUT -
PUT DE-ENERGIZED lamp, instrument operation can be re-
established by placing the COARSE switch in the RESET
position. With the COARSE switch in this position there is
no output regardless of the setting of the READOUT DIALS
or any other panel control.

17

OUTPUT ADJUST
MEDIUM

Varies the voltage or current output between the steps of the
COARSE switch.

18

OUTPUT ADJUST
FINE

Provides a vernier control for the voltage or current output.

Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS (Continued)
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REFERENCE
NUMBER NAME FUNCTION

19 Fuse Holder The fuse holders are mounted on the recessed portion of the
rear panel for protection and afford easy access to fuses F3
and F4., These fuses are used in conjunction with the +50
volt Power Supply and are rated at 1-1/2 amperes each.

20 Fuse Holder The fuse holders are mounted on the recessed portion of the
rear panel for protection and afford easy access to the fuses
F1l and F2. The fuses are 2 ampere slow blowing type for
115 volt operation and 1 ampere slow blowing type for 230
volt operation.

21 Power Connector The ac power line connector.

Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS

2-13. PERCENT ERROR

2-14. When checking a voltage or current measuring
instrument, the percent error can be read directly from
the panel meter of the Model 760A. A deflection to the
right of zero indicates that the Model 7T60A output is
higher than the value set on the readout dials. This
indicates that the instrument under test measures low
and denotes a negative error. Therefore, when checking
a voltage or current measuring instrument, a deflection
of the Model 760A meter to the right of zero corresponds
to a negative error. Similarly, a deflection to the left
of zero corresponds to a positive error.

2-15. INSTRUCTIONS

2-16. The operating instructions for the modes of
operation of the Model 760A and the corresponding
figure numbers are listed as follows:

Figure 2-2. CHECKING A VOLTAGE OR CUR-
RENT MEASURING INSTRUMENT

Figure 2-3. CALIBRATING A VOLTAGE OR
CURRENT MEASURING INSTRUMENT

Figure 2-4. CHECKING OR CALIBRATING A
RESISTANCE MEASURING INSTRUMENT

2-17. CHASSIS SLIDE INSTALLATION

2-18. INTRODUCTION

2-19. Chassis slides are available through Jonathan
Manufacturing Company, 720 E. Walnut, Fullerton,
California. Special chassis slide mounting plates to
adapt the Model 760A for installation of chassis slides
are available through Fluke. The necessary parts re-
quired to equip the Model 760A with chassis slides are
listed as follows:

1. 2 - chassis slide mounting plates; Fluke part
number 3156-239822 (order quantity of 2).

2-4

2. 10 - #8 Philips flat head screws 3/8 inch long
for attaching the Fluke chassis slide mounting
plates to the Model 760A.

3. Left chassis section (see Figure 2-5) of the
Jonathan type 120 QD chassis slide; Jonathan
part number 120484B-L.

4, Right chassis section of the Jonathan type 120 QD
chassis slide; Jonathan part number 120484 B-R.

5. 10 - #8 shallow headed screws 1/4 inch long for
attaching chassis sections of the slides to the
Fluke mounting plates.

6. Left cabinet section (see Figure 2-5) of the
Jonathan type 120 QD chassis slide; Jonathan
part number 120484A-L.

7. Right cabinet section of the Jonathan type 120 QD
chassis slide; Jonathan part number 120484 A-R.

8. 4 - mounting brackets to adapt slides for rack
mounting. See the Jonathan catalog or consult
the manufacturer.

2-20. The cabinet sections of the Jonathan type 120 QD
(Quick Disconnect) chassis slides, when ordered under
the preceeding part numbers, have an 18 inch length
and no mounting holes drilled into the outer channels
(see Figure 2-5). The absence of the mounting holes
will allow you to drill a mounting hole pattern to meet
your specific requirements. Should you desire a longer
cabinet section and/or pre-drilled mounting holes, con-
sult the Jonathan Manufacturing Company.

2-21. INSTALLATION

2-22, Instructions for installing chassis slides on the
Model 760A will be found in Figure 2-6,

Hote!

Before installing the Model 760A into a rack
or cabinet, the nylon feet should be re-
moved.



®

Turn the FUNCTION switch to the VOLTS
or AMPS position.

®

Turn the FREQUENCY switch to the
desired frequency (DC, LINE, or
400 Hz).

®

If the output voltage or current
is at line frequency, adjust the
LINE SYNC ADJ control until
the NO SYNC lamp goes out.

Connect the instrument to be checked to
the OUTPUT terminals.

®

instrument under test.

®

The percent error of the instrument under
test may be read directly from the panel
meter of the Model 760A. Deflection to
the right of zero denotes a negative error,
while deflection to the left of zero denotes
a positive error. Repeat blocks 5 through
9 for each cardinal point.

Turn the METER SENS switch to the
highest meter sensitivity (10%, 3%,
or 1%) that will allow an on scale
indication.

@

Turn the METER SENS switch to the
METER ZERO position and check the
electrical zero of the Model 760A's
panel meter. Adjust the METER ZERO
control if necessary.

©®

Adjust the COARSE, MEDIUM, and
FINE OUTPUT ADJUST controls until
Set the readout dials to the value of the the instrument under test indicates the
desired cardinal point to be checked on the value set on the readout dials of the

Model 760A.

Figure 2-2, CHECKING A VOLTAGE OR CURRENT MEASURING INSTRUMENT
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®

Return the METER SENS switch to the 1% position. Adjust
the FINE OUTPUT ADJUST control for a zero indication on
@ the panel meter of the Model 760A. The output from the
Torn the FUNCTION switch to :\po?el 16:A is :ow equal to fhedvolue set ?ndthe reo:ouf
the VOLTS or AMPS position. ials. ust the mstrume.nt under test to indicate the
value set on the readout dials of the Model 760A. Repeat
blocks 5 through 9 for each cardinal point.

©)

Turn the FREQUENCY switch Turn the METER SENS switch to the

to the desired frequency (DC, METER ZERO position and check the

LINE, or 400Hz). electrical zero of the Model 760A's
panel meter. Adjust the METER ZERO
control if necessary.

|

4
i‘
a
|
i

Turn the METER SENS switch to the 10%,
If the output voltage or current is at line 3%, and 1% positions while adjusting the
frequency, adjust the LINE SYNC ADJ MEDIUM and FINE OUTPUT ADJUST
control until the NO SYNC lamp goes out. controls to keep the Model 760A's meter
needle near zero.

®

) Adjust the COARSE and MEDIUM OUTPUT
Connect the instrument to be calibrated ADJUST controls until a 100% (full-scale in
to the OUTPUT terminals. SEARCH) indication is achieved on the panel
meter of the Model 760A.

®

Set the readout dials to the value of the
desired cardinal point to be calibrated on
the instrument under test.

Figure 2-3. CALIBRATING A VOLTAGE OR CURRENT MEASURING INSTRUMENT
2-6
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O]

Turn the FUNCTION switch to the OHMS Set the: readout: didls to the value
pasttion of the desired cardinal point. To
determine the error of the instru-
ment under test in terms of ohms,

subtract the value set on the
readout dials of the Model 760A

from the value indicated on the
instrument under test. For cal-
ibration, adjust the instrument
under test until it indicates the
value set on the readout dials
of the Model 760A.

S

e

Connect the instrument to be checked or
calibrated to the OUTPUT teminals.

Figure 2-4. CHECKING OR CALIBRATING RESISTANCE MEASURING INSTRUMENTS

CABINET SECTION
JONATHAN P/N 120484A -L OR R OUTER
(NO HOLE PATTERN) CHANNELS

CHASSIS SECTION (REMOVABLE)
JONATHAN P/N 120484B - L OR R
(HOLE PATTERN TO MATCH FLUKE ADAPTER)

reg—— APPROX. 18.6" TRAVEL + 18" LENG TH s i

Figure 2-5. JONATHAN TYPE 120 QD CHASSIS SLIDE
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