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CAUTION

High voltage exists at several points in the instrument. Normal
precautions consistent with good practice should be taken to
reduce shock hazard.

A potential shock hazard exists when ungrounded power source or
ungrounded case operation i s employed. Persons operating the
instrument should be made aware of and take precautions against
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SECTION 1

GENERAL DESCRIPTION

TM 5006

1 . GENERAL

Shis manual contains general description,
installation, operating instructions, maxn—
-enance and troubleshootmg procedures ,
:eplacement parts lists, and schematic
diagrams for the Resolver/ Synchro Bridge,
model 540/10 (herein after referred to • as
zhe Model 540/10)

1 .2 PHYSICAL DESCRIPTION

3he Model 540/10 (fig. I—I) is a
inch rack mounted instrument.

.3 FUNCTIONAL DESCRIPTION

3-1/2

the Model 540/10 provides the means for
neasuring directly the angular shaft posi—
czon of both three—wire synchros and four—
wire resolvers to an accuracy of 2 seconds
Sf arc. * in addition to its dual—mode

:apability, the Model 540/10 will accomrno—
date synchros and resolvers operating at
any of the standard voltages up to 115 V ac,
naximum. Its high input impedance and

ability to measure synchros and resolvers
either as components, or as elements of
operat ing systems, permit it to be used
with egual accuracy in the laboratory, on
the production line, or in ground checkout
systems .

Accuracy of two seconds for all angular
positions is achieved through use of a
unique ratio transformer bridge, developed
at North Atlantic Industries for this ap—

plication. Null voltage gradient is con—
stant over the entire range of angle, per—
mitting use of the instrument for rapid
deviation measUrements on the production
Ixne or in systems evaluation.

The Model 540/10 is designed for optimum
accuracy at 400 Hz and is useful over the
ext ended band of 400 Hz to 5 kHz with some—
what reduced accuracy. Both input and out—
put are isolated to provide high common—
mode rej ection and to permit the use of any
North Atlantic -Phase Angle Voltmeter as the
null indicator.

Synchro/ResoIver Bridge, Model 540/10Figure I—I.

*Accuracy of all North Atlantic Resolver/ Synchro Bridges are verified by comparison to
Ratio Standards which have records of calibrations traceable to the National Bureau of
Standards.

1-1
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1.4

Table provides physical and functional specifications for the Model 540/10.

Sl-S2

Sl-S3
S2-S3

TM 5006

SPECIFICATIONS

Itern

Voltage (L—L)

Accuracy

Nominal input impedance
Synchro
Resolver

Resolution

voltage gradient
Standard unit

Option 04

Transformer ratio

Standard unit

Option 04

Output/ input

Size

Weight

*Input impedance tested

(at 400

as follows:

Specif i cations

Specification

Nominal 11.8 to 115 V rms

0.8 f volts, where f = frequency in Herz
150 V rms, maximum
5 V rms, minimum

2s at 400 Hz

4 s at 1 kHz

15 s at 2 kHz

60s at 5 kHz

500 K
750K

O. 0001 e

0.55 x EL_L vv/arc —s
2.0 x uV/.0010
4.95 x EL—L WV/arc —s
18.0 x EL_L WV/.0010

Isolated

3-1/2" x 19" x 15-1/8"

30 lbs., nomina

Resolver mode

Synchro mode

1-2

— tested when excited with 115 V L—L,

angle.
— tested when excited with 115 V L—L,

open.
— 300 shaft angle

900 shaft angle
— 1500 shaft angle

400 Ez

400 Hz

resolver data at 450 shaft

synchro data with odd lead
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SECTION 2

INSTALLATION

The Model 540/10 is designed for either
rack mounting or bench use. The compact
3—1/2" height and standard relay—rack width
allows its installation into a I arge variety
pf test consoles with a minimum sacrifice
of space. The all passive circuits used,

generate no heat and, therefore, there
need be no space allocated for cooling
purposes

An outline drawing of the Model 540/1 C is
i i lustrated in figure 2—1.

1/16

io åoqÖÖ

15

3-15132

7/16

Figure 2—1. Model 540/10 Outline Drawing

2-1/ (2-2 blank)
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instruc—

NAI TM 5006

SECTION 3

OPERATION

3-1.

the Noaex

Table

Control or indicator

,ode Selector

x ine•ægle Select controls and In•
Decimal Readout

SYN and RSVR terminals (front and rear
panel)

. i A fuse

3 .2 CONTROLS AND INDICATORS

The controls and indicators for the Model
déE,cxibzä

lustrated in figure 3—1.

Con and Indicators

Funct ion

selects synchro or resolver mode of oper—
it also selects rear panel inputat ion.

This xeature allows sxmuluan—t enninals.
eous application of resolver anu synchro
data to the appropriate rear panel termin—
als and alternately switching between theJE1.

Selects synchro mode of operat ion.
Selects resolver moda of operation.

The electrical angular setting of the Nodel
540/10 is adjusted by means of the Angle

The angle is read di—Selector controls.
rectly above these controls b
The first switch controls the most signifi—
cant digit and advances the angle in 100

This control is continuous (no stops)steps
enablina the user to go directly from 3500

The second control controls theto 00.
The thirdtmi ts of degrees from 00 to 90

and fourth switches control tenths and hun—
dredths of degrees, respectively.
The fifth control, a potentiometer, provides
thousandths and ten thousandths of a degree
resolution. The readout for this control
has major divisions for each thousandth of
a degree and a minor division for each ten
thousandths of a degree, facilitating inter—
polation to one ten thousandth of a degree.
Three—wire synchro and four—wire resolver
data of 5 to 115V available (front and
rear panel) whenModeSelector switch is in
SYN and RSVRposition, respectively
utilizing the rear panel terminals, the unit
can be alternately switched from resolver
to synchro operation without changing ter—
mina I connections.

The unit is protected by a . IA fuse which
is located on the rear panel.

3-1



NAI TM 5006

3s

SYECNRO

RSVR

OSI

8 SYN

O

Figure 3—1. Controls

3.3 HOOKUP WITH ASSOCIATED EQUIPMENT

The Model 540/10 is designed for use with
an accompanying phase angle voltmeter such
as North Atlantic's Model 213C, 225, or

The PAV detector should have its321.

signal input terminals connected to the
HI and LO null terminals (insulated and
floated) on the front or rear panel of the
Model 540/10. For most applications, the
LO and CASE terminals may be jumpered in
order to tie case ground to voltmeter
ground.

The reference input- to the voltmeter is
usually taken directly from the line volt—
age used for synchro excitation. Figure

shows a typical hookup.

Nonnallyr the isolated output of the Model
340/10 makes unnecessary any additional
isolagion in a measuring system. However
since grounds may be made vxa •circuits

3-2

NULL

o ooo

and Indicators

over which the user has no control (e.g.
the line may have one side grounded and/or
the rack may ground the case of the Model
540/10) , proper operation may require ad—
ditional line, signal, or reference isola—
tion

Proper phasing of the PAV is achieved by
setting the phase shifter in the PAV. For
low accuracy measurements or when follow—
ing test methods of the phase

For higher accuracydial ca.n be set at 00.

or where system usage of component under
test so dictates, the phase dial setting

be made in the manner described in
paragraph 3.4 e1.

3.4 USE AND APPLICATION

With resolver or synchro data applied to
the proper input terminals, and the Mode
switch in the correct position r the Model
540/10 may be used in one of the following
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CT (Typ.
Line

RI

CX Test Item

Resolver—S chro Brid e 540/ {O

30 00000
o

Ref

Figure 3—20

Sig

Typical Hookup

Load)

Null

Output

3-3
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three manners:

3.4 I Reading an Unknown Data Angle

a.

b.

Using the first Decade Angle Selector,
adjust the Model 540/10 to obtain an
approximate in—phase null, as read on
the PAV. The PAV phase shifters should

At this point, increas—be set to o c

ins; the Model 540/10 angle should re—
sult in a more neaative deflection of
the PAV. If a more positive deflection
results, the Model 540/10 angle is in

This is the false nullerror by 1800
described in the Theory of Operation.
In that case, increase the Model 540/10
angle by 1800 and again repeat the
above check. With the first decade
so adjusted, adjust the remaining
decades, in the order of their rela—
tive significance, to obtain a com—
plete null on the PÄV. It will be
necessary to down—scale the PAV while
these adjustments are being made in
order to obtain maxirpam sensitivity.

In step a, above, it was indicated
that the phage shift of the PAV was
set at 00 so as to produce an in—
phase measurment consistant with

procedures.

above check.

Set the PAV to a more sensitive scale
and adjust the transmitter for a per—

Should system requirementsfect null.

reverse directions of rotation, the
above rules should be modified.

3.4. 3 Using the PAV for Reading
Angular Error

This method is frequently used in testing
synchro or resolver components where inputs
are in the form of discreet shaft angle
xn cr emen ts.

a.

b.

c.

3.4 2 Adjusting a Transmitter e or

Mount a component in a device such as
a dividing head.

Set the Model 540/10 and the dividing
head to 0 0 r and adjust the component
for 00 angle in the manner described
in the previous paragraphs or by the
electrical zero method of the appli—
cable military specification.

Advance both the Model 540/10 and the
dividing head in the desired increments.
The amplitude of the null voltage, as
read on the PAV, is related to the
error angle and the line—to—line volt—
age for small deviation at all angle
settings and either mode in accordance
with the following formulas :

vv/s 0.55 x (L-L)
a.

b.

3-4

System, to a Pre—determined
Angle

Using the five decade angle selectors,
adjust the Model 540/10 to the desired
angle. Then adjust the transmitter
to obtain an approximate null on the
PAV.

At this point, increasing the trans—
mitter angle should result in a more
positive deflection of thé null meter
assurnzng the system or components are
hooked up in accordance with the con—
vention of Section 4 , If a more neg—
ative deflection results, the trans—
mitter angle is in error by 1800. In

that case, increase the transmitter
angle by 1800 and again perform the

uv/0.0010 2.0 x (L-L)
Line to Line voltageWhere (L—L)
for either sycnhro
or resolver components

Since the above equations are nominal and
in general lead to an odd number of seconds
or minutes for full scale meter deflection,
a voltmeter incorocrating a range adjust
vernier option should be used for maximum
ease of operation.

3 4 4 Other Applications

See Section 7 for detailed information on
testing synchro and resolver components.



SECTION 4

CONVENTIONS

4 . 1 GENERAL
(S3-2)

(R2-RI)(Sl-S3)

(S3-S2) (R2-RI)

(S2—S1) (k2-R1)

Conventions for polarities, termxnal des—
igr.at-ion, and direct xon of shaft rotation
for synchros and resolvers are most f re—
guently defined in accordance with military
specifications (synchros) and

(resolvers) .

North Atlantic bridges and simulators all
have terminal designations and electrical
'characteristics consistent with these sarne

Thus, a bridge is used asspecifications.
though it were a receiving component such
as a control transformer (CT or RC)
Wise, a simulator is comparable to a trans—
mitting component (CX or RX)

-In applying the conventions, caution must
be exercized that :

The manufacturer of the synchro or
resolver followed the MI L SPEC con—

ven t ions.

System use of the component has not
dictated a change in convention in
order to achieve a difference in
characteristic, such as direction
reversal or mechanical shaft offset.

SYNCHRO TRANSMITTER CONVENTIONS

4.2 Synchro Transmitter (CX)

The equations describing an ideal Synchro

NAI TM 5006

is the voltage between stator
leads SI and S2. Other volt—

ages are similarly defined.

is the ratio of the maximum

rms voltage between the sec—
ondary terminals (stator) and
the primary rotor voltage.

is the shaft angle displace—
ment from electrical zero which

satisfies these equations.

Transmitter (CX) apply as well
Model 530 Simulator. They are:

to the

NE

Where: E

Sin

Sin

is the voltage

1200)

2400)

between

and R2 .

The schematic representation for a Synchro
Transmitter (CX) is shown in figure 4—1.

NOTE

Synchro is shown at e = Ez (elec—
trical zero). This is defined as
that angle„ for which coupled volt—
age between the rotor and E (Sl-S3)
is a minimum,

4.2 2 Synchro Simulator

The input and output terminals of the Model
530 in the synchro mode correspond to
figure and are indicated in figure 4—2.

4 . 3 SYNCHRO RECEIVER CONVENTIONS

4.3 1 Synchro Receiver (CT)

The equations describing an ideal synchro
receiver or control transformer (CT) apply
as well to all Series 540 Bridges. They
are:

Sin (9+120) )Sine-E
(S3-2) (Sl-S3)(R2-RI)

(S2-S1)(Sl-S3) (S3-S2)

Where, syrnbols have meaning defined in
paragraph 4.2. I.

The schematic representation for a synchro—
receives (CT) is shown in figure 4—3.

(R2-RI)
rotor leads RI
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Input
(+9 is ccw as
viewed from
mounted end)

From Exciting

- CT

EZ

CX - Rotor

RI

R2

CX — Stator

Synchro Transmitter (at EZ)Figure 4—1.

xc

115

2

o

as

1

2

Source R2 Osyno0 0 00,

Figure 4—2. Model 530 Simulator — Synchro Mode

— Rotor

Out ut

To Syn—
chro CT

or CDX

ut ut

RI

CT — Stator

Figure 4—3. Synchro Receiver (at EZ)



NOTE

Synchro is shown at e = ez
(electrical zero). This is
def ined as that angle for
which the coupled voltage
to the rotor is a minimum

when the stators are excited

I npu t

rrom Synchro
Stator CX or CDX)

4.

4.

NAI TM 5006

4.3. 2 Synchro Bridge

The input and output terminals of the Model
540/10 in the synchro mode, are analogous
to those of a synchro receiver (CT) The

connections which correspond to figure 4—3
are shown in figure 4—4,

— Dial Setting

Syn
RI

Casc
Ou tpu t

to

Null

Detector

Synchro ModeModel 540/10 Br idge —

4

Figure 4—4.

RESOLVER CONVENTIONS

4 . 1 Resolver Transmitter (RX)
Control Transformer (RC)
and Differential Resolver (RD)

The equation describing an ideal resolver
apply as well to the Model 540/10 Bridge
and Model 530 Simulator. They are:

Foz Rotor Energized Resolvers :

Sin 9Cose-NE (R2-R4)(Sl-S3) (RI-R3)

SineCose+NE
(S2-S4) "(R2-R4) (RI-R3)

For Stator Energized Resolvers:

Sin 9Cos9+NE
(S2-S4)(Sl-S3)(RI-23 )

Sin 8Case-NE
(Sl-S3)(S2-S4)(R2-R4 )

Where, _symbols have meaning defined in
paragraph 4.2.1.

The schematic representation for a Resolver
ansmitter (RX) Resolver Control Trans—

former (RC) , or a Differential Resolver (FD)
with the rotor excited is shown in figure

Input and output can be reversed for
stator excited schematic.

NOTE

Resolver is shown at e = EZ (elec—
This is defined astrical zero)

a minimum •coupling from (RI—R3) to
(S2—S4) fdr rotor excited case.
For stator excited resolver EZ is
defined for minimum coupling from
(Sl—S3) to (R2-R4) .

4.4 2 Resolver Simulator

The input and output terminals of the Model
530 simul ator in the resolver mode is anal—
ogous to that of a rotor excited Resolver
Transmitter (RX) The connections which
correspond to those shown in figure 4—5
are illustrated in figure 4—6 for a Model
530 Simulator in the resolver mode.

4-3
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Input

EZ

(+9 is ccw as
viewed from
mounted end)

Figure 4—5.

xc

15V

26

(10) R4

Input Prom
Exciting Source

RI
o

Rotor Exc i ted Resolver at EZ ,

+ e — Dial Setting

or RD

Output

SIN o
S Resolver

RC or
cos

S

Figure 4—6.

Res

Model 530 Sumu.lator Resolver Mode
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Älternate Resolver Simulator conventions (all assume CCW is positive rotation) are shown
in figure 4—7.

INPUT (Hi)
FROM

EXCITING

SOURCE (LD)

INPUT (Hi)
FROM

EXCITING

SOURCE (Lo)

INPUT (Hi)
FROM

EXCITING

SOURCE

Figure 4—7.

O
o

O
O

o

O

Model 530 Simulator

(Lo)
R2

cos

R2 (Hi )
-SIN

(Lo)R4

(Hi)
cos

R3

-SIN

(Lo)
(Hi)

cos

— Resolver Mode (Alternate Convention)

4—5
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4.5 PESOLVER BRIDGE

ihe input and output terminals of the Model
540/10 Bridge in the resolver mode are
analogous to those of a stator excited
solver Control Transformer (RC) The con—

nections which correspond to those shown

in figure 4—5 are illustrated for a Model
540/10 Bridge in figure 4—8.

Alternate Resolver Bridge conventions (all
as su.me CCWis positive rotation) is illus—
trated in figure 4—9.

+ e — Dial Setting

Input
From Re solver

or FD
(R2-R4 Excite
(R2 Hi, R4 Lo

Res

Mod eI

3

RI

540/10 BY idge Resolver

FROM

R3 (Hi)
-SIN

S2-S4 RI (Lo)
EXCITED R2 (Hi)

RESOLVER COS

FROM

Sl-S3

üCITED

RESOLVER

FROM

RI-R3

EXCITED
RESOLVER

R2 (Hi)
-SIN

R4 (LD)
RI (Hi)
cos
R3 (120)

-SIN

s2 (Leo)

cos
53 (10)

O
Output to

Null Det.

Mod e

O

o

R2

O

Figure 4—9. Model 540/10 Bridge — Resolver Mode (Alternate convention )
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SECTION 5

THEORY OF OPERATION

5.1 GENERAL

' Che Model SAC/' IO makes use of two basac
transformer sections. The first section
Form Converter, is used to convert syn—
chro data (3—wire) to resolver data (4—

It is also used to isolate thewire) .
measuring circuit from the input lines.
Ä second section, Bridge Circuit, is
used to compute the input data angle.

Both sections consist

toroidal transformers
ber of novel circuits
for) which facilitate
of angular data.

Synchro
I nB2t /_e—

Resolver

Inmat / g

of sets of precision
arranged in a num—
(patents applied
the interpolation

Sin

FORM
COMÆRTER

'ISOLATOR

Coe 9

5.2 BLOCK DESCRIPTION
(Fig. 5-1)

Resolver or synchro information on 4— or
3—wire inputs t respectively, are isolated
and presented to the switched bridge sec—
t ion by the Form Converter. A manual
mode selector switch is used to arrange
the precxsion transformer elements for
either resolver or synchro data.

The measuring section of the Model 540/10
consists of two sets of trigonometric

Each divider settransformer dividers.
produces a ratio equivalent to the sine
or cosine of the angle set into the Model
540/10 by the front panel knobs.

Coz

Detector

bb bbb
Bridge Angie Knob Setting

Se lect

Figure 5—1, Model 540/10 Block Diagram
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follows :

1

2

Where K

e

NAI TM 5006

Ey exciting these two dividers with the
complementing function of the input sine
and cosine data coming from the Form Con—
verter, two ÄC voltages are generated as

— KA

K

K

and

Sin

Cos

K
2

Cos

e Sin

= Overall transfer function

of sine and cosine trans—

former channels.

Input data angle of resolver
or synchro

Set in angle of Bridge

For condition of

1 2

Recogn izing that
I or 2 ppme then,

Sin e Cos

Null

K
1

Cos e

to

Sin

an accuracy of

This identity can only exist for the
lowing two conditions :

(true null solution)

e + (false null solution)

Ey following the operating procedure

fol—

for

elimination of the false null indicated

by the second solution. the correct solu—
t ion is readily obtained .

It is important to realize that the angle
measured on the Model 540/10 when properly
nulled, is equivalent to the angle defined
by the ratio of sin 9 and cosine O data
inputs. Thus, the angle is-a measure of

5-2

the true composite angle which takes into
account all imperfections in the input
data. This applies equally to synchro or
resolver data inputs.

When operating the Model 540/10 away from
null, the output null voltage is very
n early linear with the amount of unbalance
of the Model 540/10 for small angles in
accordance with the following expression:

= k sin ( e

Where k is proportionality constant
given in Section 3.

This useful characteristic is referred to

as a constant null voltage gradient.
applies to any Model 540/10 angle which is
close to null r for either the Resolver or
Synchro mode of operation.

5.3 SWITCHING

The Model 540/10 contains inductive trans—
former sets which perform a basic ICO inter—
polation followed by succeeding decades of
interpolation for 10 0.10, and 0.010

The first or 100 switch is a unique design,
original in North Atlantic equipment, which
links the 100 knob to both a 3500 total dis—

play range and a 900 quadrant switch (not
displayed) By using this technique, an
in—line non—ambiguous display of 00 to 3500
in 100 increments with a direct return to

zero is possible with no direction reversal
and no need to mentally add dial readings.

All switches are designed with heavy duty
silver alloy buttons for long life and have
transient suppression resistors mounted
directly on the switch decks.
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SECTION 6

>AINTENANCE

6.1 GENERAL

this section contains per iodic maintenance
and calibration procedures for the Model
540/10. The unit contains highly accurate
'inductive circuits. Under normal opera—
ting conditions, the accuracy of these
devices should remain within specified

It should betolerances indef initely.
noted, however, that application of dc
voltages to the circuits could result in
degradation of the operating characteristics.

6.2 DEGAUSSING

if dc has been applied to any of the ter—
mina Is in the Model 540/10, the instrument
nay be degaussed by connecting the circuit
shov•m in figure to all input terminal

For dual—mode degaus—pairs in sequence.
sing, the three synchro inputs will cover
both modes .

With all knobs set to zero, apply the
60 Hz voltage to the instrument by slowly
raising from zero until the point at which
saturation occurs.

This will be evidenced when further in—
creasing the setting of the Variac results
in a relatively small increase in the
voltage applied across the instrument.
Allow the instrument to remain under the

Variac

saturated conditions for a short period
(typically 5 to 10 minutes). Then, slow—
ly , over about the sa:lle period, reduce the
voltage to theo instrument to zero. Any
residual magnetism which has been stored
in the core by, the dc should now be removed
and the instrument should function properly.
If the instrument still does not function
with the specified tolerance, it should be
returned to the factory.

6.3 SWITCHES

All switches used for switching critical
inductive circuits are designed for long
life using heavy duty alloy button contacts.

For normal maintenance, switch contacts
should be cleaned with a good grade solvent,
such as alcohol, and relubricated with a
very thin film of clean switch lubricant,
such as petroleum jelly, every 4 to 6
months of use.

If an Instrument has not been used for an
extended period of time, it may be desirable
to cycle switches several times so as to
wipe contacts clean prior to making mea—
surements. This routine can be considered
normal for an instrument of this type.

Should a precision switch need to be re—
placed, remove all wire connections by

20K, ±

60 Hz
i ine

Figure 6—1.

MODEL
AC

540/ 10

Degaussing Circuit

6-1
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carefully sliding female Malco type wire
connectors away from switch deck. This is
readily accomplished by using a pair of
long—nose pliers.

CAUTION

Do not Wanecessarily remove Malco
terminals since excessxve disas—
sembly may impair self—clinching
characteristic of the connector.

6 . 4 TRANSFORMERS

If a malfunction occurs which indicates
that a transformer component is faulty,
return the unit to the factory for over—
haul and recalibration.

6 . 5 CALIBRATION

6. 5.1 GENERAL

Routine recalibration of the Model 540/10

is normally not required except insofar as
the customer quality assurance, methods
require these checks so as to be certain
that no random failures have caused the
instrument to mal function.

The philosophy governing the calibration
of a regal ver/ synchro simulator or bridge
and the establishing of meaningful stan—
dards involves considerations similar to
those encountered in the area of ac ratio
boxes .

In both cases, calibration data is a mat—
ter of ratio accuracy. For the ratio box,
it is the ratio of the output to the in—
put. For the resolver bridge or s xmulator,
it is the ratio of two ac voltages, while
for a synchro bridge or simulator, it is
the ratio of any two of the three line—to—
line voltages.

Thus, ratio is the all important:
mentF and herein lies the needc for an ap—
preciation of the difference between ratio
certainty and a standard as defined by the
Bureau of Standards. Ac ratio is not uni—
guely related to, or logically measurable
in terms of, the usual physical concepts
of mass, length, or time since it is a
dimensionless quotient. As such, it is

6-2

not traceable to any absolute electrical
standard such as the ohm, volt, or ampere.
Ac ratio, by its nature, can be known to
an almost unlimited degree of precision
depending upon the ingenuity of the person
making the measurement and the stability
of the equipment used. Typically, in the
area of ac ratio measurements, measurements
have been made at the National Bureau of
Standards, as well as in industry, to preci—
Sion in order of 0.01 ppm and better. Yet,
at this time, no )movm set of circuit ele—
ments could be assembled into a single in—
strument which would provide a certainty of
measurement of this order of magnitude for
a reasonable range of voltages, temperature,
frequency, ratio, or time. This, in effect,
represents the present state of the art in
ac ratio measurements.

Since the technique of ac ratio measurement
is considerably better than any commercial—
ly available ratio reference t it must be
readily apparent that an inductive ratio
box, rated at 1.0 ppm accuracy, can be
evaluated or calibrated so as to provide
confidence in this rating over a reasonable
period of time and under the rated condi—
t ions of voltage, frequency, temperature,
and ratio range. The National Bureau of
Standards provides such a calibration ser—
vice and evidences their calibration in the
form of a record of calibration as of the
time the ratios were measured. It remains
for the user and manufacturer to determine
the period over which confidence in this
rating can be maintained.

It is the experience of North Atlantic,
over a period of many years, that a pro—
per ly maintained inductive ratio device
such as a ratio box, bridge, or simulator,
will sustaxn its ratio accuracy to a con—
fidence level of well under 1.0 ppm for a
per iod of many years.

6.5 &2 Simulator and Bridge
Cal ibr at ion

In the following procedure, a technique for
cal ibrating both resolver/ synchro simulator:
and bridges is presented which follows the
philosophy just described. Through use of
a ratio box, it is merely a matter of tech—



n-igue by which both bridges and simulators
can be calibrated to a level of confidence

comparable to the ratio reference itself.
Noting that an uncerta inty in ratio, equiv—
Jalent to ppm (against unity ratio) is,
in the worst case, equivalent to an angular
uncertainty of only ±0.2 arc second, it is
apoarent that a hiah dearee of confidence

can be expected in the ultimate calibration
data for resolver and synchro bridges and
simulators.

6.5.3 Calibration Period and Method

The frequency of calibration required for
resolver/ synchro bridges and simulators is
necessarily dictated by the application
and the established policies of the user
Since the construction of all North Atlantic

bridges and simulators uses heavy—duty
switches and quality toroidal transfor—
mers, it is recomznended that full cali—
bration (para. 6.5.5) will only infre—
guently be required. However, where qual—
'i ty control procedures require routine
checks to make certain that no random

equipment failures have occurred, the sim—
pler calibration procedure (para. 6.5.4)
may be used.

. 5 4 Calibration Procedure I

6.5.4.1 General

This procedure can be used to calibrate
the Model 540/10, on a go—no—go basis.

S Imulator
Lo MODEL 530

NAI TM 5006

The validity for this type of comparison
can be taken as the sum of the rated bridge
error and the rated simulator .error, or
arc seconds. The procedure is recortmended
as a routine quality control calibration to
verify proper operation of the equipment

5 w4 . 2 Teet Equipment Required

Equipment required for calibration is
listed below:

1

1

1

E ui. ent

North Atlantic Resolver/ Synchro
Simulator, Model 530

North Atlantic Phase Volt—

meter; Model 213C, Model 321, or
Model 225

Adj ustable source of 400 Hz ac
voltage

6. 5.4 3 Procedure

Connect equipment as shown in figure
6-2 .

Adjust all knobs tc read zero on bothb.

the bridge ånd simulator.

Adjust power supply to 26 V or 115 Vc.

400 Hz depending upon simulator input
terminal used.

Adjust the PAV to read an in—phase nulld.
(Section 3)

Ref
PA V

Bridge
MO D E c Lo
s 40/10 CaseCase

Figure 6—2. Hookup for Calibration procedure I
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e.

f.

'g.

Offset either the simulator or bridge
by 0.020 or 72 seconds. Select con—

venient meter range where range vernier
permits adjustment of reading to 72 on
XIO scale. Meter is now appropriately
scaled to measure the deviation be—
tween the bridge and simulator direct—
ly in seconds by ranging to any con—
venient scale.

Track both simulator and bridge through
desired calibration angles, noting that
all readings fall within ±4 arc seconds.

If in step f above, readings fall out—
side the second spread, recheck op—
eration of the PAV and test circuit to

be certain the hookup is correct and
that no ground loops, ungrounded ter—

If the out—of—mina Is, etc., exist.
tolerance reading is reaffirmed, pro—

Model 540/10 is listed below:

2

1

1

2

2

1

Equ i

10 ppm Ratio Box
1.0 Ratio Box
Shielded Bridge — Null Transformer
Phase Angle Voltmeter, North
Atlantic Model 213C, 321, or 225
DPDT switch

Adjustable source of 400 Hz, ac
voltage

ceed to paragraph 6. 5.5.

. 5 . 5 Calibration Procedure II

6. 5.5.1 General

This cal ibration procedure is designed
provide what might be thought of as an
'ideal Calibration. Means are taken to
eliminate any errors due to loading of
the source impedances by the bridge.

to

word of caution should be made regarding
•the use of alternate methods of calibration
such as those using a resistance bridge or
methods utilizing single ratio box techni—
gues. Although good results may be obta in—
able, insidious errors due to impedance
•loading T phase shift, etc. f are easily
overlooked. The procedures described are
recommended principally because the s Im—
Elicity of the setup does not need a parti—
cularly high degree of ingenuity or exper—
-ience to achieve the accuracy sought.

3.5.5.2 Resolver Bridge Calibration

The following procedure can be used to cal—
ibrate the Model 54 0/10.

6. Equipment Required

Equipment required to cal ibrate the Model

6 5.5. 2 . 2 Procedure

Connect equipment as shown in figure
6-3.

NOTE

In this arrangement, ratio
boxes RB—I and RB—2 serve

to generate resolver volt—
ages suitable for driving
the inputs of the bridge
being calibrated.

Since these boxes have finite output
impedance which vary with ratio set—
tings, some loading errors can be ex—
pected due to the input impedance of
the bridge being tested.

To correct for this loading error, the
1.0 ppm ratio box, designated RS—S, is
used as a precision ratio transfer
device. Ratios can be set up on RBI
and RB2 while under load. The bridge
null transformer and PAV I , are used
to make the comparison between the
ratio reference f RB—S, and the driving
ratio boxes, RBI and RB2.

Adjust Variac or variable sourceb.

for desired voltage (90,
etc.) to accuracy of ±

Adjust phase angle voltmeter No. I forc.

an in—phase null (00)

With resolver bridge under test set atd.

the angle being calibrated, set RB—S
to desired sine (RB—2) ratio, using
values from tables 6—1 through 6—6.

Connect null transformer lead A to the



Rez
for

Level

Adjust

REP

RZ-2

(Sin)

PAV

(Table 6 4

Quadrant
(Table 6 4)

NAI TM 5006

Trans former

TIIO

tching

Ref

0 82
MODE
540/10

84
O

o

o

PAV

Case

213C

Figure 6—3, Hookup for Calibration Procedure II

g.

output of ratio box RB—2 and adjust for
null on phase angle voltmeter No. I.
Set to resolution of at least 1/3 ppm.

Repeat steps d and e for setting ratio
box FS—I

Input to bridges is now accurate to
within ±0.2 s. Now adjust bridge to

h.

achieve in—phase null on phase angle
voltmeter No. 2. Read and record
calibration angle from bridge.

Repeat steps d through g for each
angle to be calibrated. Note that
tables 6—1 through 6—6 are given for
the most commonly tested angles.
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40.10

40.5

40.90

5006

Tane 6-

Quad
1

100

300
350
400

500
550

900

Resolver Calibration

Quad.

3600

35
3 50 0
34 5 0

34 0
3350

32 0

3100

29 0

2900

2700

00 to 3600

Wad.
11

17 5 0

50

1400

1300

95
90

Quad
111

1800

1850

1900

2050
2100

2 30

500

2 55 0

2 65

Table 6—2. Resolver Calibration

l. 0000000

*9961946
.9848077
.965925B
.9396926

.9063077
.8660254
.8191520
.7660444
.7071067
.6427876
.5735764
.5000000
.4226182
.3420201
.2588190
.1736480
.0871557
.0000000

Table 6-

(50

3.

Increments)

.0000000

.0871557

.1736480
.25BBi90
.3420201

.4226182

. 5000000

.5735764

.6427876

.7071067

.8191520

.8660254

.9063077

.9396926

.965925B
09848077
.9961946

i. 0000000

Resolver Calibration

410
42 0

430

44 0

470

400 to 490

(10 Increments)

RBI (Cos)

.7660444

.7547096

. 7431448

.7313537

.7193398

. 7071068

.6946384
.6819984

.6691306

.6560590

FE2 (Sin)

.6427876

.6560590

. 6691306

.6819984

.6946584

. 707106B

.7193398

.7313537

.743144B
' , 7547096

40.10 to 40.90
(O. | 0 Increments)

REI (Cos)

.7649214

.7637960

.7626683

.7615383

.7604060

.7592713

.7581343

.7569951

.7558535

(Sin)

.6441236
.6454577
.6467898

.6481199

.6494480

.6507742

-6520984

.6534206

.6547408



Table 6—4. Resolver Calibration
40,010 to 40.090

(0.010 Increments)

40.00

40 07

40.006

Angle FBI (Cos)

.7659322
.7658200

.7655955

.7€54832

.7653709

.7652586

.7651461

.7650338

.6429213

.6430550

. 6431886

. 6433223

.6434559

6435895

.6437230

.6438566

. 6439901

Table 6—5. Resolver Calibration
40.0010 to 40.0090

(O. 0010 Increments)

NAI TM 5006

6, 5, 5.3 . 2 Procedure

Connect equipment as shown in figure 6—4.

NOTE

In this arrangement ratio boxes
and RB—2 serve to generate synchro in—
put voltages suitable for driving the
inputs of the -bridge being calibrated.
Since thesé boxes have finite output
impedances vary with ratio
tings, some loading errors can be ex—
pected due to the input impedance of
the bridge being tested.

To correct for this loading error, the
1.0 ppm ratio box designated RB—S is
used as a precision ratio transfer de—
vice by which the proper voltage
ratios can •be set up on RB—I and RB—2
while under load. The bridge null
transformer and phase angle voltmeter
No. 1, are used to make the comparisonAngle

40.0010

40. 004 g

4 007 0

40.

RBI (Cos)

7660332

.7660220
-7660107

. 7659995

. 7659883

e 7659771

.7659659

.7659546

, 7659434

RE2 (Sin)

. 6428010

. 6423143

. 6428277

. 6428411

. 6428545

. 6428678

. 6428812

. 6428946
. 6429073

Table 6—6. Resolver Calibration
Quadrant Switching

Quadrant

1

11

111

.5.5.3

Angle

0-900

90-1800
180-2700
270-3600

Hi

Synchro Bridge Calibration

c. 5.5 • 3 1 Equipment Required

Vfhe same test equipment is required as in
paragraph 6.5.5.2.1 except that three SPDT
switches are needed.

be

c.

d.

e.

g,

between the ratio reference RB—S and
driving ratio boxes RE—I and RE—2.

Adjust Variac TII or variable source,
for desired voltage (90
11.8, etc.): to accuracy of

Adjust phage angle voltmeter No. I
for an in—phase null (00) .

With synchro bridge under test set at
the angle being calibrated, set RE—S
to desired setting of RB—2 obtained
from tables 6—7 through 6—12.

Connect null transformer lead Ä to
the output of RB—2 and adjust for a
null on phase angle voltmeter No. I
set to a resolution of at least 1/3 ppm.

Repeat steps c and d for setting on RD—I .

Input to bridge is now accurate to
within ±0.2 seconds. Now adjust bridge
to achieve in—phase null on phase
angle voltmeter No. 2. Read and re—
cord calibration angle from bridge.

Repeat steps through f for each angle
to be calibrated, Note that tables
6—7 through 6—12 are given for the most
cornmonly tested angles.

6-7
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RB-1

p AV NO.

REF BR IDG ING

TRANSFORMER

LEVEL
At, JUST

RB-S

RB-2

Figure 6—4.

RBI RB2

RET

SEXTANT
SW i TCHING

RB2

REP

O

O

o

MODEL
540/10

CASE

PAV NC. 2

Synchro Bridge Calibration Hookup

1

50

100

150

3 00

400

600

Table

11

950

90 c

eoc

650

60 0

Synchro Calibration — 00 to 3600 (50 Incranents)

111

1400

1450

1600

170 0

2200

2150

2000

1900

2 60 0

2650

2 7 50

2900

2950

3550

3500

3350

3250

3200

3150

3100

3050

.8660254

.9063077

.9396926

. 9659258

9848077

.9961946
1.0000000

.9961946

.965925B

.9396926

.9063077

.8660254

932

.000000

.0871557

.1736480

.2588190

2420201

.4226182

.5000000

.5735764
.6427876
.7071067

766044

.8191520

.8660254
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Table 6—10. Synchro Calibration—

Angle

400
41 e

430

440

480

490

Table 6—8. Synchro Calibration —

40.01
40.02

40.04

40.06

40. 07

40. 09

40.002

40.003

400 to 490

(10 Increments)

REI (Cos)

.9848077
. 9816272

99743701
.9702957

.965925B

.9612617

. 956304B

.9510565

. 9455186

RE2 (Sin)

.6427876
.6560590

.6691306

.6819984

. 6946584

7071067

.7193398
. 7313537

7431448

. 7547096

Ang I e

40.010 to 40.090

(O. 010 Increments)

(Coe)

.9847774

.9847471

.9846863

. 9846558

.9846254

.9845949
. 9845643

.9845338

RE2 (Sin)

.6429213

.6430350

.64318 C6

.6433223

.6434559

.6435895

.6437230

.643B566

.6439901

Synchro Calibration —Table 6-9.
40.10 to 40.90
(0.10 Increments)

Synchro Calibration —Table 6-11.
40.0010 to 40.0090
(O. 0010 Increments)

Ana I e

40.1

40.5

40.6

(Cos)

.9845032
. 9841956

. 9838850

.9835715

. 9832549

. 9829353

.982612B
.9822873
. 9819587

FE2 (Sin)

.6441236

.6454577
*646789B

.6481199

.6494480

.6507742

.6520984

. 6534206

.654740B

Table 6-12.

40.0010
0

4 C. 004 0

05 0

40.006

40.

40.008

Synchro Calibration
Sextant Switching

RBI (Cos)

.9848047

.9848016

.9847986

.9847956

.9847926

.9847895

.9847865

.9847835

.9847804

RB2
Sextant

1

11

111

Ekgle

0-600

60-1200

120-1800
180-2400

240-3000

300-3600

RBI

Hi

RB2 (Sin)

.6428010

.6428143

.6428277

. 6428411

.6428545
.6428678
. 6428812

.6428946

.6429073

6-9/ (6-10 blank)
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SECTION 7

ROTARY COMPONENT MEASUREMENT

7 . 1 GENERAL

provides a detailed s teo—bv—it his section

step procedure for precxse test of the
host commonly encountered types of syn—
chros and resolvers using North Atlantic
Model 530 Resolver/ Synchro Simulator and

•Model 540/10 Resolver/ Synchro Bridge.

-7.2 SYNCHRO TRANSMITTER (CX) TEST

7.2.1 Phasing, Electrical Zero,

With the Phase dial at this setting ,
return model 540/10 and the Function
selector to 0 0 .

Re—zero CX in dividing head if neces—
sary.

With CX at 00, offset the dividing
head an ænount equal to the maximum
allowable error of the CX.

Down scale„ the Range selector until
the first off—scale meter reading is
reached. Turn the Range select-or to
the next up—scale range. Record the
deflection the PAV- This is the
maximum allowable error voltage.

a.

e.

f.

h.

and Angular Accuracy

Connect equipment as shown in figure
7—1. Rotate CX shaft counterclock—
wise as viewed from shaft end until

phase angle voltmeter (PAV) reads zero.
Note that the meter approaches O from
left to right. For II SV excitation,
use 100 V range of the PAV.

With synchro shaft at the null point,
The PAVswitch Model 540/10 to 50

should deflect to the left. Set Model

540/10 back to O.

If the requirements of steps a and b
are met, the phase is correct, and
the null point is electrical zero.

Mount CX in a divid ing head.

o.

Return the" dividing head

Advance the Model 540/10
ing head in the required
The null error, as noted
should be less than that

step

82

to 00.

and the divid—

increments.

on the PA? ,
obtained in

i age

With the dividing head at
be at electrical

in steps a and b.

Set PAV Function

Set Model 540/10

zero, as

selector

to 900.

00, CX must
de scr ibed

to 900,

Figure 7—1. Angular Accuracy

7.2. 2 Null Test, Total and
Fundamental

Rotate Phase dial on the PAV until a
quadrature null is reached.

The angle read on the Phase Angle dial
is approximately equal to the phase
shift of the CX.

a.

c.

With the CX still mounted in the di—

viding head, set up equipment shown
in figure 7—2.

Rotate dividing head to 1200.

Set the PAV Function selector to C 0,

and adjust the dividing head for a null.
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d.

e.

f.

g.

h.

Read the nulls in both Total and

mental modes.

Attach PAV leads to S2 and S3 of

CX, and rotate the dividing head
2400.

Repeat steps c and d.

Attach PAV leads to SI and S3 of

CX, and rotate the dividing head

Repeat steps c and d.

run da—

the

to

the

to O a.

PAV

Set PAV Function selector to 900 posi—
t ion.

adjust theWith dividing head at 300
Phase Angle dial on the PAV for a quad—

c.

d.

rature null.

The phase shift of the CX may
directly from the Phase *ngle

53

be read

dial.

2S/nsv

26/ii5V

7. 2.3

22

Figure 7—4. Phase Shift Test

7.2 5 Input Current Test

Figure 7—2. Null Test . (CX)

Transformation Ratio Test b.

c

a.

Set up equipment as shown in figure 7—5

Turn PAV Function selector to the Total

posit ion.

The input current of the CX is read
directly in amperes on the PAVr i.e.

a.

c.

Turn Phase Angle dial to 00

With the CX still mounted in a divid—
ing head, set up equipment as shown in
figure 7—3.

Set Function selector to 00 .

C.I volt = 0.1 amperes.

Figure e Transformation Ratio Test (CX)

do Set the dividinc head to 300

just ratio box a null. Record
ratio reading (transformation ratio) .

7.2.4 Phase Shift Test

a. With the CX still mounted in the divid—

ing head, set up equipment: as shown in
figure 7—4.

7-2

Figure 7—5. Input Current Test (CX)

7 . 3 SYNCHRO DIFFERENTIAL TRANSMITTN
(CDX) TEST

7.3 . 1 Phasing, Electrical Zero, and
Angular Accuracy Test

Set up eguxprnent as shown in figure

Set Models 530 and 540/10 to 00.

Rotate CDX shaft counterclockwise, as
viewed from the shaft end, until the
meter reads zero. Note that the needle
approaches zero from left to right.



For 115 V excitation, use 30 V range
of the PAV.

With synchro shaft at null r set the
Model 540/10 to 50. The PÄV should

deflect to the left.

Set Model 530 to 50.

deflect to the left.

530 to 00.

Return to 00

The should

Return the Model

If the requirements of steps c, d,
e are met, the phasing is correct,
the null point is electrical zero.

g.

i.

k.

Mount CDX in the dividing

With the dividing head at
be at electrical zero, as
steps c through e.

Set PAV Function selector

Set Model 540/10 to 900.

head.

00, CDX

defined

to 900.

and

and

must

by

quad—

NAI TM 5006

first off—scale meter reading is
reached. Turn the Range selector to
the next up—scale range, Record the
deflection noted on the PAV. This is

the maximum allowable error voltage.

Return dividing head to 00

Advance the Model 530 and the dividing
head in the required increments. The
null as noted on the PAV should be less

than that obtained in step p.

Set up equipment as shown in figure
, with CDX still mounted in the

dividing head.

Check that CDX is zero and dividing
head is set to zero.

Advance the Model 530 and the dividing
head in the required increments. The
null error as noted on the PAV should

be less than that obtained in step

Rotate the Phase Angle dial until
rature null is reached.

Synchro

Exc.

530
PAV

S .chzc

530

Synch* 0 idge

Figure 7—7. Angular Accuracy (Stator) (CDX)

7.3 2 Null Test, Fundamental and
hgure 7—6. Angular Accuracy (Rotor) (CDX)

m.

The angle read on the Phase Angle dial
is approximately equal to the phase
shift Of the CDX.

With the Phase Angle dial left at this
setting, return the Model 540/10 and
the Function selector to 00 .

Re—zero CDX in the dividing head if
necessary.

With the CDX at zero, offset dividing
head by an æwunt equal to the maximum
allowable error of the CDX.

Down—scale the Range selector until the

c.

d.

Total

Set up equipment as shown in figure 7—8.

Attach PAV leads to RI and R2.

Set Model 530 to 1200 and dividing
head to 00

Set PAV Function selector to 00 and

adjust dividing head vernier for a null.

In the Total and Fundamental positions
of the Function selector, read the re—
spective nulls.

Set Model 530 to 2400 and dividing
head to 1200.
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Repeat steps d and e,

Set Model 530 to 00 and d 1v Iding head

Repeat steps d and e.

Set Model 530 to 2400 dividing

o.

g.

1.

u.

NAI TM 5006

c.

c, Set dividing head to 300 .

Switch PAV Function selector to 00.

Set ratio box for a null on the PAV.

Record ratio reading.

Transformation rat 20 x s
dividing in—phase ratio
(9866).

10.2

obtained by
by cos 300

head to

Repeat steps d and e.

Set Model 530 to 00 and
to 120 c.

Repeat steps d and e.

set yodel 530 to 1200
head to 2400.

Repeat steps d and e.

div iding head

dividing
F i gure

7. 3.4

7—9. Transformation Ratio Test

Phase Shift Test

Attach PAV leads to RI and R3.

Set Model 530 to 1200 and div.iding
head to 00.

Repeat steps d and e.

Set Model 530 and dividing head
1200, and repeat steps d and e.

Set Model 530 and dividing head
and repeat steps d and e.2400 ,

Synchn

(CDX)F icere e

to

Set up equipment as shown in figure
7-10.

Set Function selector to 900.

Set dividing head to 300 and rotate
Phase Angle dial for guadrature nul

The phase shift of the CDX may be r
directly from the Phase Angle dial.

d.

b.

Figure 7—10. Phase Shift Test (CDX)

7.3.3 Transformation Ratio Test

7.3. 3 Input

Set up equipment as shown in figure

Set PAV Function selector to Total.

The input current of the CDX is ree

a.

b.

7-4

Set up equipment as show-nin figure 7—9

Set Phase dial to 00.



O.IV = O. IA.

nsv• xccns,'i0.2

directly in amperes on the

c.

PAV,

ax

input Current TestFigure 7—11.

7.4 SYNCHRO TRANSFOR>ER (CT)

(CDX)

TEST

.1 Phasing, Electrical Zero,
and Angular Accuracy

Set up equipment as showm in figure
7-12 .

Set Model 530 to 00.

Rotate CR shaft counterclockwise, as
viewed from the shaft end, until the
meter reads zero. Note that the needle
approaches zero from left to right.
For 115 V or 90 V excitation, use the
100 V range of the ?AV. For 11.8 V
excitation, use the IOV range of the
PAV.

With synchro shaft at the null point,

m.

o.

p.

a.

b.

NAI TM 5006

With Phase Angle dial left at this
setting, return the Model 530 to 00 ,
and set the Function selector to 00

Re—zero CR in the dividing head if
necessary.

With CT at zero, offset dividing head
by an amount. equal to the maximum al—
Iowable error of the CT.

Down—scale the Range selector until the
off—scale meter reading is reached.
Turn the Range selector to the next
up—scale range. Record the deflection
noted on the PAV. This is the maximum
allowable error voltage.

Return the dividing head to 00

Advance the Model 530 and the dividing
head in required increments. The null
error as noted
less than that

530

on the PAV should be
obtained in step o.

e.

g.

switch Model 530 to 50 . The PAV
deflect to the left.

Return the Model 530 to 00

if requirements of steps c and d
met, the phasing is correct, and
null point is electrical zero.

Mount CR in the divid ing head.

With the dividing head at 00, CQ'

should

are

the

must

Figure 7—12. >a-agular Accuracy (CT)

4 2 Null Test, Fundamental and
Total

Set up equipment as shown in figure 7—13.

Set Model 530 and dividing head to 00 .

set the PAV Function selector to 00
and adjust dividing head vernier for
a null.

Sync h" S
be at electrical zero, as defined in
steps c and d.

Set PAV Function selector to 900.

Set Model 530 to 900.

Rotate the Phase Angle dial until quad—
rature null is reached,

osa@

Figure 7—13.

2

Null Test (CT)
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d. Read the null in the Total and Funda—
mental position of the Function se—
lector.

7.4 3 Transformation Ratio Test

7 14

f.

g.

7.4 5 Input Current Test

a.

b.

c.

Set up equipment as shown in figure

Turn Phase Angle dial to 00

Set dividing head to 2700.

Set PÄV Function selector to 00

Adjust ratio box for a null on the

set up equipment as shown in figure 7—16.

Set PAV Function selector to Total.

The input current of the CT is read
directly in anperes on the voltmeter ,

'10.2M

meter.

Record ratio box reading .

Transformation ratio is obtained
viding in—phase ratio by cos 300

by di—

(.866) ,

.S6CE s:

PA v
0.2

Input Current Test (CT)Figure 7—16.

7 . 5 PESOLVER TRANSMITTER (RX)

7.5.1 Phasing, Electrical Zero,
and Angular Accuracy

Set up equipment as sh0'.•n in figure 7—17

Set Model 540/10 to 00.b.

Rotate RX shaft counterclockwise, asc.

viewed from the shaft end, until meter
reads zero. Note that the needle ap—Figure 7—14. Transfcrrnation Ratio Test

7.4.4 Phase Shift Test

Set up equipment as shown in figure

PAV Function selector to 900

With dividing head at 2700, rotate

(CT)

7-15

Phase Angle dial on the PAV for a null.

The phase shift of the CT may be read
directly from the Phase Angle dial.

e.

f.

Figure 7—15.

2

Phase Shift Test (CT)

proaches zero from right to left.

For 115 V excitation, use 100 V range
of the PAVe For 26 V excitation, use
30 V range of the PAVO

With resolver shaft at the null point
switch Model 540/10 to 50.

Return the Model 540/10 to 00.

If the requirements of steps c and e
are met, the phasing is correct, and
the null point is electrical zero.

Mount RX in a dividing heads

With the dividing head at Q0, must
be at electrical zero as described in
steps c and e.

Set PAV Function selector to 900.
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Read null in' Total and Fundamental po—
sit ions of the Function selector.

Connect PAV .1eads to S2 and S4 and
rotate dividing head to 900

Repeat steps c and d, above.

Figure 7—18. Null Test (RX)

s.

set Model 540/10 to 900.

Rotate Phase aidlgle dial until guadra—
ture null is reached.

The angle read on the Phase Angle dial
is approximately egual to the phase
shift. of the RX.

With the Phase Angle dial left at this
setting, return the Model 540/10 and the
Function selector to 00

Re—zero the CX and the dividing head
if necessary.

With RX at zero, offset the dividing
head by the maximum allowable error.

Dowrj—scale the Range selector until
the first off—scale meter reading is
reached. Turn the Range selector to
the next up—scale range, Record the
deflection noted on the PAV. This x s
the maximum allowable error voltage

Return the dividing head to 00

Advance Model 540/10 and the dividing
head in required increxnentse The null
error as noted on the PAV should be
less than that obtained in step q.

d.

f.

b.

c.

e.

7 •5 • 3 Transformation Ratio Test

Set up equipment as shown in figure 7—19.

Set PAV Phase Angle dial to 00.

Set PAV Function selector to 00

Set dividing head to 00, and adjust
ratio box for a null.

Record ratio reading (transformation
ratio)

Figure 7—17. Angular Accuracy Test (RX)

t 5 . 2 Null Test, Fundamental and
Total

Set up equipment as shown in figure
7-1B .

Set dividing head to 00.

Set Function selector to 00, and ad—
just dividing head vernier for a null.

10 00

Transformation Ratio Test (RXFigure 7—19.

7.5.4 Input Current Test

a. Set up equipment as shown in figure 7—20.

54

Figure 7-20. Input Current Test (RX)
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b.

c.
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s.

Set PAV Function selector to Total.

The input current of the RX is read
directly in amperes on the voltmeter

. IA.

f.

g.

k.

1.

m.

Set Model 530 to 50.
deflect to the left.

The meter should

7.5.5 Phase Shift Test

set up equipment as shown in

Set Function selector to 900 .

With the dividing head at 00 ,

figure 7—21

rotatec.

d.

the Phase PangIe dial on the PAV for
a null,

The phase shift of the RX may be read
directly from the

PhaseFigure 7—21.

Phase Anqle dial.

62

Shift Test (RX)

7 .6 DIFFERENTIAL RESOLVER AND
TRANSFORMER (RD/RC) TESTS

7.6.1 Phasing, Electrical' Zero,

Return Model 530 to 00.

If requirements of steps c through f
are met, phasing is correct, and the
null point is electrical zero.

Mount RD/ RC in a dividing head.

With the dividing head at 00, RD/RC
must be at electrical zero as described
in steps c through f.

Set Model 530 to 900.

Set PAV runction selector to 900

Rotate Phase Angle dial until quadra—
ture null is reached.

The angle read on the Phase Angle dial
is approximately equal to the phase
shift of the RD/RCe

Re—zero RD/ RC in the dividing head if
necessary.

€ geiver

64

63

a.

b.

d.

e.

7-8

and Angular Accuracy

Set up equipment as shovm in figure 7—22

Set Models 530 and 540/10 to 00.

Turn control panel power on, and ro—
tate RD/ RC shaft counterclockwise as
viewed from the shaft end until the

Note that the needlemeter reads 00

approaches zero from left to righte
For 115 V excitation, use 100 V range
of the PAV. For 11.8 V excitation,
use IOV range of the PAV.

With FD/RC shaft at null point, set
Model. 540/10 to 50.

The PAV should deflect to the left e
Retzrn the Model 540/10 to. 00.

Figure 7—22. Angular Accuracy (RD Rotor)

p. With RD/ RC at zero, offset the divid—
ing head by an amount equal to the
maximum allowable error of the RD/RC.

Down—scale the Range selector until
the first off—scale meter reading is
reached. Turn the Range selector to
the next up—scale range. Record the
deflection noted on the PAV. This is
the maximum allowable error voltage.

Return the dividing head tc 00.

Advance Model 540/10 and the dividing
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The nullhead in required increments.
error as noted on the PAV should be

less than that obtained in step q.

Set up equipment as shown in figure 7—23,

20. p Z ver

530

32 2

Figure 7-23. Angular Accuracy

v.

(RD and RC Stator)

Re—zero RD in the dividing head if
necessary.

Advance Model 530 and the dividing
head in the required increments. The
null error as noted on the PAV should
be less than that obtained in step q.

a.

d.

7.6.2

Set

the

Null Test, Fundamental and
Total

up equipment as shown in figure 7—24.

Model 530 and dividing head to 00 .

and adjustFunction selector to 00

dividing head vernier for a null.

530

Figure 7—24. Null Test (RD/RC)

, 3 Transformation Rat. io Test

Set up equipment as shown in figure 7—25

Turn Phase Angle dial to 00.

Turn PAV Function selector to 00

Set dividing head to 00.

Adjust ratio box for a null on the PAV.

Record ratio box reading (transforma—
t ion ratio) .

a4

3

d.

e.

f.

g.

h.

k.

Read the null in both Total and Funda—
mental positions of the Function se—
lector.

Set Model 530 and dividing head to 900.

Figure 7—25. Transformation Ratio Test

(RD/RC)

7.6. 4 Phase Shift Test

Repeat steps c and d.

Connect PAV leads to

Set Model 530 to 900

a.

b.

R2 and R4.

and divid ing

Set up equipment as shown in

Set PAV Function selector to

With the dividing head at QO

to 00.

Repeat steps c and

Set Model 530 to 00
to 900.

Repeat steps c and

dividing

head

headand

d.

c.

7-Figure 26.

t 00

Phase Shift Test

figure 7—26

rotate

(RD/RC)
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the Phase Angle dial on the PAV for a
null.

a. The phase shift of the RD/RC may be
read directly from the Phase Angle dial .

7.6.5 Input Current Test

c. The input current of the RD/ RC is read
directly in amperes on the PAV, i.e.

4

a.

b.

Set up equipment as shown in figure 7—27.

Set PAV Function selector to Total. Figure 7—27. Input Curr ent Test (RD/RC)
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.1

Code

)7342

'1785

12136

Des.

-a

2

3

S18

NAI

SECTION 8

REPLACEMENT PARTS LIST AND SCHEMATIC

This section contains a vendor codes list, parts list, and
a schematic for the Model 540/10 Resolver/ Synchro Bridge.

LIST OF MANUFACTURERS

TM 5006

Name and Address

North Atlantic Industries, Inc.
60 Plant Avenue

Hauppauge, New York II 788

Cinch Manufacturing Co. , Inca
1026 South Homan Avenue

Chicago, Illinois 60624

Code

75915

81073

83330Elmenco

South park &

Willimantic ,
John Streets

Connecticut

Name and Address

Littlefuse, Inc.
800 ENW Highway
Des Plaines, Illinois

Grayhill Inc.
561 Hillgrove Avenue
LaGrange, Illinois 60525

Smith

812 Snediker Avenue

Brooklyn, New York 11207

Bridge, Model 540/10Replac emen t

Description

Rheostat

Switch Assembly
Switch Assembly,
Switch Assembly,
Switch Assembly,

Parts List;

10
o

100

Transformer Assembly
Transformer Assembly
Dial Assembly, 1000
Dial Assembly, 100
Dial Assembly, 10 , .10, 010
Dial Assembly . 00010
Knob, Bar
Knob

Binding Post, Red
Binding Post, Black
Binding Post, Gnd.
Terminal Strip — 3 terminals
Terminal Strip — 4 terminals
Fuse . I amp
Capacitor, Ceramic 750pf

Resolver/ Synchro

NAI P/N

808811

782163

782164

702173

782159

787014

783107

500395-1

201955

500395-2

500395-3

201979
201719-1

800119

800120

800546

800895

801652

800938

802315

Code

81083

81073

83330

71785

71785

75915
72136

be factory

29-1R

29-1B

137

1788

17-A

312.100

DM15-751J

installed.

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Due to calibration requirements , these assembl ies must
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B.

C.

D.

E.

F.

WARRANTY

The Seller warrants Products against defects in material and worlG1anship
for one year from the date of original shiFnent. The Seller's liability
is I inited to the repair or replacement of Products which prove to be
defective during the Warranty period. There is no charge under the
Warranty except for tr ansportation charges. The Purchaser shall be
responsible for Products shipped until received by the Seller,

The Seller specifically excludes from the Warranty I) calibration,
2) fuses, and 3) normal mechanical wear, e.g.; end—of—life on assemblies
such as switches, relays, gear trains, etc. is dependent upon number of
operations or hours of use, and end—of—life may occur within the Warranty
period

The Seller is not liable for consequential damages or for any injury or
damage to persons or property resulting from the operation or application
of Products.

The Warranty is voided if there is evidence that Products have been oper—
ated beyond their design range, improperly installed, improperly main—
tained or physically mistreated.

The Seller reserves the riaht to make changes and improvements to Products
without any liability for incorporating such changes or improvements in
any Products previously sold, or for any notification to the Purchaser
prior to shipment. In the event the Purchaser should require subsequently
manufactured lots to be identical to those covered by this Quotation, the
Seller will, upon written request* provide a quotation upon a change
control program.

No other Warranty expressed or implied is offered by the Seller other
than the forego ing .

CLAIMS FOR DAMAGE IN SHIPMENT

The purchaser should inspect and functionally test the Product (s) in
accordance with the instruction manual as soon as it is received v If
the product is damaged in any way, including concealed damage, a claim
should be filed immediately with the carrier, or if insured separately,
with the purchaser t s insurance company

SHIPPING

On products to be returned under warranty, await receipt of shipping
instructions, then forward the instrument prepaid to the destination
indicated. The original shipping containe= with their appropriate
blocking and isolating material is the preferred method of packaging.
Any other suitably strong container may be used providing the product
is wrapped in a sealed plastic bag and surrounded with at least four
inches of shock absorbing material to cushion firmly, preventing move—
ment inside the container.



Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


