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SECTXQN. I

ACCESSORIES AND SPECIFICATIONS

1-I . SUPPLIED ACCESSORIES

The following hardware and interconnecting cables' are .supplied with the
550A . These accessories are stored in a zippered case attached to the
550A bottom access panel .

ITEM DESCRIPTION

GR874-QBPL Adaptor . Consists of an : 874-BL. Connector and a BIN

GR874-QNPL Adaptor

, .Plug for connecting an 874 Connector to ;a BNC
Jack .

Consists of an .874-BL Connector and an N Plug

GR874-QU PL Adaptor

for cox netting an 874 Connector to. an. N Jack,

Consists of an 874-BL Connector and a UHF Plug

GR874-TL Tee

for connecting an 874, Connector to a UHF : Jack,

Consists of 4 ridged coaxial tee terminated
with three 874-$L Connectors for connecting stubs
and other elements in:-Shunt .with a coaxial . line .



1-2. SPECIFICATIONS

a. 550A TRANSFER STANDARD

REFERENCE VOLTAGE RANGE : 1 .4 to 8 . 2 millivolts . (Output voltage
range of Fluke Model A55 Thermal Converters is approximately 1 . 8 to
7 millivolts from 1/2 to 1 times rated voltage) .

APPROXIMATE GALVANOMETER RESOLUTION: (When used with
Model A55 Thermal Converters and a Leeds and Northrup Model 2430A
galvanometer) .

BATTERY: Two mercury cells are used for the internal reference supply
eliminating the need for line voltage and thus eliminating all problems due
to internal AC fields . The normal operating life of the batteries is greater
than 2000 hours .

POLARITY REVERSAL SWITCH : Fast-acting, low DC resistance . (Galvano-
meter does not have to be disconnected when switching) .
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SENSITIVITY
RANGE

MAXIMUM
CONVERTER

INPUT

MINIMUM
CONVERTER

INPUT

Search 1% mm 6%/mm
Low 0 . 1%/mm 0 . 6%/mm
Medium 0 . 01%/mm 0 . 06%/mm
High 0 . 001%/mm 0 . 006%/mm

ITEM DESCRIPTION

GR874-R22L Coaxial
Cable

Consists of three feet of coaxial cable with
an 874-CL58 Locking Connector at each end .
Used to connect AC source to coaxial tee .

Galvanometer Shielded
Cable

Consists of approximately four feet of shielded
two wire cable with an Amphenol 80-PC2M
two-pin connector at one end. A connector
which will fit the galvanometer to be used may be
connected to the other end of the shielded cable .
Otherwise, the cable may be permanently connect-
ed to the galvanometer,

Thermal Converter
Shielded Cable

Consists of approximately four feet of shielded
two-wire cable with an Amphenol 80-PC2M two-
pin connector at each end. Used to connect A55
Thermal Converter to THERMAL CONVERTER
output connector .
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DC INPUT CONNECTOR : Two banana jacks with 3/4" spacing,

DC OUTPUT CONNECTOR: GR Type 874 and two banana jacks with 3/4"
spacing provided for measuring DC voltage at output connector .

GALVANOMETER AND THERMAL CONVERTER INPUT . CONNECTOR :
Amphenol 80-PC2M two-pin microphone type .

SIZE : 9-3/8" high, 15" wide, 10-3/4" deep (including cover) .

WEIGHT : 14-1/2 lbs . (including accessories and cover) .

b. A55 THERMAL CONVERTERS

RANGE : 0 . 5, 1, 2, 3, 5, 10, 20, 30, and 50 volts . (Each converter may
be used from 1/2 to 1 times voltage rating) .

MAXIMUM AC TO DC DIFFERENCE . The values below indicate the maxi-
mum percent difference between the alternating current of sine wave form
used to produce a given converter output voltage and the mean value of the
two directions of direct current required to produce the same output voltage,
A positive sign' signifies that more alternating voltage than direct voltage
was required .

CALIBRATION : The National Bureau of Standards will calibrate the A55
converters directly against the national primary standards at specific fre-
quencies upon request . However, to help reduce the NBS work load and to
reduce the waiting time, John Fluke maintains a secondary standardizing
laboratory with standards that are periodically checked by NBS, Thus,
Fluke can calibrate the A55 converters indirectly against the national pri-
mary standards . Fluke certified test reports showing the precise AC to DC
difference at specified frequencies within the normal National Bureau of
Standards uncertainty are available at extra cost .

OUTPUT VOLTAGE : 7 millivolts at rated input .

INPUT IMPEDANCE : Approximately- 200 ohms/volt .

1-3

VOLTAGE
RANGE

10 MC 30 MC 50 MC

0. 5 V +0 .01% +0 .10% +0 .50% +1 .507o
1V-10 V ±0 . 01% ±0 . 03% ±0 . 10% ±0 . 10%
20V-50V ±0 .01% ±0 .05%p *0 .10% -



OUTPUT RESISTANCE : 8 ohms nominal,

INPUT CONNECTOR: OR Type 874L .

OUTPUT CONNECTOR : Amphenol 80-PC2M two-pin microphone type .

SIZE AND WEIGHT .-

1-4
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Converter Diameter Length Weight

0. 5 V 1-3/8" 3--5/16" 10 oz .
1V, 2V 5-3/16" 13 oz .
3V, 5V 6-1/2" 15 oz
1OV, 20V, 30V 7-1/16" 1 1b .

50V
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SECTION II

OPERATING . INSTRUCTIONS

2-1. GENERAL

a . The 550A along with the auxiliary equipment listed in figure 2-1
and 2-2 forms a complete system capable of calibrating an AC voltage,
measuring an unknown AC voltage, and measuring frequency response of
various devices .

2- 1

Figure 2-1 . DESIRED AUXILIARY EQUIPMENT SPECIFICATIONS

AUXILIARY
EQUIPMENT

Galvanometer

DC Voltage Mea-
suring Equipment RANGE: 0 . 25 to .. 50 volts

.ACCURACY : . 0 .01%

DC Source AMPLITUDE STABILITY : 0 . 002% short term
AMPLITUDE RESOLUTION: 0.002% at any desired
calibrating voltage .
OUTPUT VOLTAGE : 0 . 25 to 50 volts floating
output,
OUTPUT CURRENT: 5 to .10 ma .

AC Source AMPLITUDE STABILITY: 0 . 01% short term .
AMPLITUDE RESOLUTION: 0. 002% at any
desired calibrating voltage .
OUTPUT VOLTAGE : 0 . 25 to 50 volts .
.OUTPUT CURRENT : 5 to 10 ma .
FREQUENCY: Dependent on application.



Figure 2-2 . RECOMMENDED INSTRUMENTS

b . A John Fluke certified test report on each A55 thermal converter may be
used to obtain the precise AC to DC difference at various frequencies . These
reports state the percent difference between the RMS value of an alternating
voltage (at a certain frequency) required to produce a given output voltage and
the mean value of direct voltage (for both directions of current flow) required
to produce the same output .

c . Prior to use, remove all necessary interconnecting cables and hardware
stored in the zippered case attached to the bottom access panel . Replace
access panel before using 550A .

2-2. THERMAL CONVERTER PRECAUTIONS

a . Do not operate any A55 thermal converter at a voltage higher than the
rated value . The reversal error may change if the converters are operated
at more than their rated value and they will burn out at approximately 100%
overload.
b . Do not perform any switching of either voltage level or frequency range

with the converter in the circuit unless the switching transient voltage is
known to be less than the rated value of the converter .
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AUXILIARY
EQUIPMENT

RECOMMENDED
INSTRUMENT

Galvanometer Leeds and Northrup Model 2430A

DC Voltage
Measuring
Equipment

John Fluke Differential DC Voltmeter Model 825A
(0 .025%)

DC Source John Fluke Model 301C or 301E
Note : The 301C and 301E require the following voltage
divider for use with the 0. 5 and 1 volt A55 Converters .

301C

	

505
2W

	

Use low temperatureor
301E

	

5n

	

coefficient wirewound
14,

	

1/2W

	

resistors .

AC Source No one AC source will meet the specifications desired
for maximum accuracy over the frequency range
covered by the A55 Thermal Converters . However,
AC signal sources and amplifiers that will give satis-
factory results in most cases are made by Boonton
Radio Corp ., Hewlett Packard, Holt Inst . Lab .,
Krohn-Hite, Rohde and Schwarz, and Tektronix, Inc .



1

I

t

1
0
s

1

e

s

1
1
0
I

c . To prolong the life of the batteries, always set, BATTERY switch to
OFF when the 550A is not in use .

2-3, CONTROLS AND TERMINALS

Before attempting to use the 550A, the operator should read and understand
the following discussion of controls and terminals :
a . DC input terminals (J1 and J2) . The DC input voltage is applied to

these terminals . The terminals are general purpose binding posts mounted
on 3/4 inch centers . The DC supply must be floating .
b. THERMAL CONVERTER INPUT terminals (J3, J4, and J5) . DC vol-

tage measuring equipment is connected to the THERMAL CONVERTER
INPUT binding posts to accurately determine the DC voltage available at the
THERMAL CONVERTER INPUT coaxial connector . The thermal converter
input is connected to this coaxial connector .
c . THERMAL CONVERTER OUTPUT. terminal (J7) . The thermal con-

verter output is connected to this terminal with the supplied shielded cable,
d. POLARITY switch (SI) . This DPDT toggle switch reverses the

polarity of the DC voltage supplied to THERMAL CONVERTER INPUT ter-
minals . Due to the fast action of this switch, the galvanometer need not be
disconnected while switching .

e . TO GALVANOMETER terminal (J6) . The galvanometer is connected
to this terminal with the supplied shielded cable . This places the galvano-
meter in. the circuit between the thermal converter output and the variable
reference potential . The galvanometer is used to establish a reference
point for comparison of the AC and . DC inputs to the thermal converter .

f . BATTERY switch (S2) . This toggle switch closes the voltage divider
circuit across the series connection of batteries B1 and B2 . . This switch
should always . be left in the off position when the 550A is not in use .
g . SENSITIVITY controls, (SEARCH - R1A and RIB, LOW w- R2A and R2B,
MEDIUM - H',3, and HIGH - R5) . These variable resistors allow the re-
ference potential to be adjusted .so as to balance . the thermocouple output at
the galvanometer,
h. SENSITIVITY pushbutton switches (SEARCH - S3, LOW - S4, MEDIUM

S5, and HIGH - S6) . These switches provide search, low, medium, and
high galvanometer sensitivity for nulling the galvanometer with the search,
low, medium, and high sensitivity controls respectively .

2-4 . CALIBRATING AN AC VOLTAGE

a. Connect equipment as shown in figure 2-3 . Make sure DC source is
floating . Also, make sure the proper range A55 thermal converter is con-
nected to THERMAL CONVERTER OUTPUT . The thermal converter used
must have a rated voltage that is equal to or greater than the RMS value of
AC voltage desired . .

2-3



Galvo

AC
Source

2- 4

A55

Figure 2-3 . VOLTAGE CALIBRATION SETUP DIAGRAM

b . Set BATTERY switch to the on position,
c . Adjust mechanical zero on galvanometer for desired null position .
d . Set POLARITY switch to NORMAL .
e . Adjust the DC source voltage until the DC voltage measuring equip-

ment connected to the THERMAL CONVERTER INPUT binding posts indi-
cates the approximate RMS value of AC voltage desired .

f . Connect thermal converter to THERMAL CONVERTER INPUT coaxial
connector .
g . Adjust the DC source voltage until DC voltage measuring equipment

indicates the exact RMS value of AC voltage desired .
h. If the AC to DC differences from the certified test report are used,

adjust the DC source voltage until DC voltage measuring equipment indi-
cates 100	. times the RIM value of the AC voltage desired. ao is the AC

100 +ao
to DC percent difference at the center of the tee for the frequency used.

ao o Vac - Vdc ) 100.
Vdc

i . If the input impedance of the instrument being calibrated is not 50 ohms,
it may be necessary to correct for the voltage standing wave between the cen-
ter of the tee and the instrument being calibrated at frequencies above 5 MC .
In this case, adjust the DC source voltage until DC voltage measuring equip--

t

t

1

e

t

r

B

e

e

t

t

1

1

t

11

0

t

DC Voltage
DC Measuring0Source Equipment

550A
Transfer
Device



1

1

0

0

s

A

II

s

a

e

e

0

I

meat indicates	100

	

, times the HMS value of the AC voltage desired.
100 + a1

Calculate al from the following equation

!9=

	

1 100a1
W

	

( lp { 1) -cos ~$ s - ROB, sin 8 s+j ROG1 sin )s

Edc
where

	

a~ - ( E `cEcd a

	

)100 = AC to DC percent difference at input-
of instrument being calibrated for the
frequency used .

ao = ( Eac-Edc )104Edc
AC to DC percent difference at cen-
ter of tee for the frequency used .

Ro T

	

L C ^

	

characteristic resistance of trans-
mission line .

,Q = 2If = w4-LC- = phase constant of line
X

s =

	

length from center of tee to instrument

Y1 =

	

G1+j B1 = input admittance of instrument

j . Null galvanometer as follows :

(1) Depress SEARCH SENSITIVITY pushbutton and adjust SEARCH
SENSITIVITY control for a null .

(2) Depress LOW SENSITIVITY pushbutton and adjust LOW SENSITIVITY
control for a null .

(3) Depress MEDIUM SENSITIVITY pushbutton and adjust MEDIUM SENSI-
TIVITY control for a null .

(4) Depress and lock (turn CW) HIGH SENSITIVITY pushbutton and adjust
HIGH SENSITIVITY control for a null .
k. Check for DC reversal error as follows:
(1) Set POLARITY switch to REVERSE .
(2) If galvanometer moves off null, thermal converter reversal error is

present . To compensate for error, reduce off-null deflection by exactly one-
half with HIGH SENSITIVITY control .

(3) Set POLARITY switch to NORMAL, and observe if an equal and
opposite deflection is obtained . If necessary, repeat adjustment and polarity
reversal until equal and opposite deflections are obtained .

2-5



1, Unlock (turn CCW) HIGH SENSITIVITY pushbutton .
m. Make sure AC voltage is equal to or less than rated voltage of con-
verter .
n . Remove thermal converter from THERMAL CONVERTER INPUT,
o . Connect thermal converter to GR874-TL tee .
p . Null galvanometer by adjusting magnitude of AC voltage while de-

pressing each SENSITIVITY pushbutton in proper SEARCH, LOW, MEDIUM,
end HIGH order . Do not move SENSITIVITY controls, The RMS value of
AC voltage now equals the desired value .
q. Set BATTERY switch to OFF .

2-5 . MEASURING AN UNKNOWN AC VOLTAGE

a. Connect equipment as shown in figure 2-4 . Make sure DC source is
floating . Also make sure proper range A55 thermal converter is connected
to THERMAL CONVERTER OUTPUT. If approximate value of AC is un-
known, measure AC with a high frequency voltmeter . Always use a thermal
converter whose rated voltage is equal to or greater than the RMS value of
AC voltage to be measured .

Gal,vo

550A
Transfer
Device

Figure 2-4. VOLTAGE MEASURING SETUP DIAGRAM .
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b . Set BATTERY switch to the on position,
c . Adjust output voltage of DC source to a voltage less than rated voltage

of converter .
d. Adjust mechanical zero on galvanometer for desired null position .
e . Set POLARITY switch to NORMAL .
f . Connect thermal converter to GR874 adaptor .
g . Null galvanometer as in step j . of paragraph 2-4 .
h . Unlock (turn CCW) HIGH SENSITIVITY pushbutton .
i . Remove thermal converter from adaptor .
j . Connect thermal converter to THERMAL CONVERTER INPUT coaxial

connector .
k. Null galvanometer by adjusting DC source voltage with each SENSITI-

VITY pushbutton depressed in proper SEARCH, LOW, MEDIUM, and HIGH
order . Do not move SENSITIVITY controls .

1 . Depress HIGH SENSITIVITY pushbutton and check for reversal error
as in step k . of paragraph 2-4, except adjust galvanometer by varying
magnitude of DC voltage instead of varying HIGH SENSITIVITY control . Q
not move SENSITIVITY controls . Adjusted magnitude of DC voltage mea-
sured at THERMAL CONVERTER INPUT binding posts is now equal to
RAE value of AC at output of AC source .
m. Since the thermal converters are calibrated at the center of a

GR874-TL tee and the tee is not used for this measurement, a correction
must be made for the voltage standing wave that would occur between the
center of the tee and the plane of the insulating bead at the input to the con-
verter. Another voltage standing wave correction must be made if any-
thing, such as a GR874 adaptor, is connected between the AC source and
the thermal converter input . The equation given here corrects for these
standing waves and for any calibration error . Below five megacycles, the
voltage standing wave errors are usually insignificant . Calculate Eac
(the RMS value of AC at output connector of AC source) from the following
equation :

Eac -

where Edc

	

voltage indicated by DC voltage measuring equipment

Eac-Ede )100 = AC to DC percent difference at
Ede

	

output connector of AC source for
frequency used .

a3

	

-

1 0 +1) Ede

calculate a3 from the following equation :
a

a3

	

=

	

A(
ao

+1) (cos,6s - R0B2 sinf3s+j R 0 G2 si.n)is)-l

	

100

2 7



E
where

	

A

	

T ratio of AC voltage at the plane of the
o

	

insulating bead on input of converter to
AC voltage at center of tee . Obtain
from figure 2-5 .

ao

	

(Ea-Edc )100 = AC to DC percent difference
Edc

	

at center of tee for the fre-
quency used.

R.o =

	

L/C = characteristic resistance of transmission
line .

=

	

2

	

=

	

LC = phase constant of line .
71

s

	

length of line from thermal converter to AC
source .

Y2

n . Set battery switch to OFF .

= G2+ j B2 = input admittance of thermal converter.
Obtained from figure 2-6 .

Figure 2-5 . TYPICAL VALUES OF "A" .
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CONVERTER RANGE

FRFQ 0.5V IV 2V 30V 50V

1 MC 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
3 MC 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
5 MC 1 .0000 1 .0000 1 .0000 1 .0001 1 .0001
10 MC 1 .0000 1 .0001 1 .0001 1 .0002 1 .0002
20 MC 0 .9999 1 .0003 1 .0004 1 .0009 1 .0009
30 MC 0 .9997 1 .0007 1 .0009 1 .0020 1 .0020
50 MC 0 .9991 1 .0020 1 .0024 1 .0056 1 .0055

NOTE : The above typical values of A are believed to be accurate to ±0 . 0001
at 10 megacycles, ±0 .0002 at 20 megacycles, ±0 . 0005 at 30 megacycles, and
±0. 0010 at 50 megacycles for the various converters .



Figure 2-6 . TYPICAL VALUES OF CONVERTER ADMITTANCE .

FREQUENCY

CONVERTER
RANGE 3 0 MC 50 MC

0.5 V

IV

2V

3V

5V

10 V

20 V

30 V

50 V

6

3=

I
I

.i +

NOTE: The above typical values of converter admittance (Y2 = G2 f jB2) are in millimhos as
measured at the plane of the input connector insulating bead .



2-6 . MEASURING FREQUENCY RESPONSE OF VOLTAGE INDICATING
INSTRUMENTS

a . Connect equipment as shown in figure 2-7 . Make sure proper range
A55 thermal converter is connected to THERMAL CONVERTER OUTPUT .
The thermal converter used must have a rated voltage that is equal to or
greater than the RMS value of AC voltage desired,

Galvo

AC Source

0
0

5 50A
Transfer
Device

0
0
0

0

GR874-TL

--. GR874 adapter

Device
Under Test

Figure 2-7 . FREQUENCY RESPONSE SETUP DIAGRAM FOR
VOLTAGE INDICATING INSTRUMENTS.

b . Set BATTERY switch to the on position,
c . Adjust AC source to approximate desired level .
d . Adjust mechanical zero on galvanometer for desired null position .
e . Connect thermal converter to GR874-TL tee .
f . Null galvanometer as follows :
(1) Depress SEARCH SENSITIVITY pushbutton and adjust SEARCH

SENSITIVITY control for a null. If 1%/mm to 6%a/mm resolution is desired,
proceed to step g .

(2) Depress LOW SENSITIVITY pushbutton and adjust LOW SENSITIVITY
control for a null . If 0 . 1%/mm to 0 . 6%/mm resolution is desired, proceed
to step g .

(3) Depress MEDIUM SENSITIVITY pushbutton and adjust MEDIUM
SENSITIVITY control for a null . If 0. 01%/mrn to 0 .06%/mrn resolution is
desired, proceed to step g .
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(4) Depress HIGH SENSITIVITY pushbutton and adjust HIGH SENSITI-
VITY control for a null. Resolution is approximately 0 . 001%/mm to
0.006%/mm.

CAUTION
Do not perform any switching of either voltage level
or frequency range with the thermal converter in the
circuit unless the switching transient is known to be
less than the rated value of the converter .

g . While depressing desired SENSITIVITY pushbutton, change frequency
of AC source and hold galvanometer on null with AC amplitude control .
h. Record changes in voltage level, as indicated by device under test,

at frequencies desired .
i . If greater accuracy is desired, follow procedure for calibrating and

AC voltage (Paragraph 2-4) at each frequency desired .
j . Set BATTERY switch to OFF.

2-7 . MEASURING FREQUENCY RESPONSE OF AN AC AMPLIFIER

a. Connect equipment as shown in figure 2-8 . Make sure DC source is
floating. Also make sure the proper range A55 thermal converters are used .
The thermal converters used must have a rated voltage that is equal to or
greater than the RMS value of AC voltage they are to handle .
b . Adjust AC source to approximate desired level .
c . Adjust DC source voltage to a value less than rated voltage of con-

verter 2 .
d. Adjust mechanical zero on each galvanometer for desired null position,
e . Connect converter 1 to GR874-TL tee and converter 2 to AC amplifier

output .
f . Null both galvanometers as follows :
(1) Depress SEARCH SENSITIVITY pushbutton and adjust SEARCH

SENSITIVITY control for a null . If 1%/mm to 6%/mm resolution is de-
sired, proceed to step g .

(2) Depress LOW SENSITIVITY pushbutton and adjust LOW SENSITIVITY
control for a null. If 0. 1%/mm to 0 . 6%/momm resolution is desired, proceed
to step g .

(3) Depress MEDIUM SENSITIVITY pushbutton and adjust MEDIUM
SENSITIVITY control for a null . If 0. 01%/mm to 0, 06%/mm resolution is
desired, proceed to step g.

(4) Depress HIGH SENSITIVITY pushbutton and adjust HIGH SENSITIVITY
control for a null . Resolution is approximately 0 . 001%/mm to 0 . 006%/mm.
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CAUTION
Do not perform any switching of either voltage
level or frequency range with the thermal conver-
ter in the circuit unless the switching transient is
known to be less than the rated value of the con-
verter .

g. While depressing desired SENSITIVITY pushbutton on transfer device
1, change frequency of AC source and hold galvanometer 1 on null with AC
amplitude control .
h. Note variation of output of converter 2 as indicated by the galvanometer

as frequency is changed .
i . The deflection of the galvanometer may be calibrated in per cent as

follows :
(1) Remove thermal converter 2 from amplifier output .
(2) Connect thermal converter 2 to THERMAL CONVERTER INPUT

coaxial connector .
(3) Null galvanometer as in step j . of paragraph 2-4 .
(4) Change DC source by an appropriate amount and note galvanometer

deflection .
j . For greater accuracy at each frequency desired, follow the procedure

described in paragraph 2-4 for adjusting the AC amplifier input voltage
and the procedure described in paragraph 2-6 for measuring the AC amplifier
output voltage .
k. Set BATTERY switch to OFF .

2.13
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