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1. SCOPE:

1.1 This document is limited to units meeting the definitions of para. 1.3
and covers the following general class of synchros:

26 volt, L0O cycle synchros
115 volt, LOO cycle synchros
115 volt, 60 cycle synchros

1.1.1 Under dach of the above general classes oI sSynchros the folloping specific
type off synchro is covered by this document:

Syndhro Transmitter - Torque

Synghro Transmitter - Control

Synghro Control Transformer

Synghro Differential Transmitter - Torque
Synghro Differential Transmitter - Control
Synghro Differential Receiver

Synghro Receiver

Syng¢hro Resolver Transmitter

Synghro Resolver Control Transformer
Syn¢hro Resolver Differential

142 Code for|Type Designation of Synchros: Synchros are classified according to
frame size, function, power supply rating, environmental capabillities and the
type of ghaft and method of eléctrical comnection. This information is con-
tained in the type designation which consists of five blocks off alternate
numerals|and letters as follows:

15 CT 3 B. 3
Frame Sijze Function Power Supply Variable Envirenmental
F Rating 26 Possible Capabllities

10 Possible

1.2.1 Frame Size: The first two numerals of the type designation number indicate
The maximum diameter of the unit in tenths of an inch. If the diameter
is not exactly a whole number of tenths, the next higher tenth is used.

1959

Copyright by Soclety of Automotive Engineers. Inc. Printed in U. §. A.
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Frame Size (2 Numerals)
" Nominal Diameter

08 0.750 ineh diameter .
10 0.937 inch diameter
11 1.062 inch diameter
15 1.437 inch diameter
16  #1.537 inch diameter

18 1.750 inch diameter
19

1.2.2 Functionf

follows:

23 2.250 inch diameter
31 3.100 inech diameter,

* Bize 15 characteristics with rotatable stator
¥ Bize 18 characteristics with rotatable stator

The second block of the type designation number consists of two

1.2.3 Power Sug%x Rating:
of one n

letters vhich indicates the functional applications as follows:

Function (Two Letters)

TX Transmitter.--Torque

CX Transmitter - Control

CT Control. Transformer

TD Differential Transmitter - Torgue
CD Differential Transmitter - Control
DR Differential Receiver

TR '‘Receiver

RX -Resolver - Transmitter

~RC Resolver - Control Transformer

RD Resolver - Differential

The third block of the type designation number consists
ral vhich indicates the nominal power supply system utilized as

Power Sgpp];r Rating (1 Numeral)

Nominal System
Voltage Freequency

1 115 60
2 115 4oo
3 26 koo

™

-

p
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l.2.4 Vari#ble: The fourth bleck of the type designation number consiats of a
letter which indicates a wvariable applicable to the particular unit such
as terminals, leads, shaft, etc., in accordance with the following table:

Variable (One Letter)

Terminal connection, smooth shaft
- Flexible leads, smooth shaft
Terminal connection, splined shaft

1.2.5 Envirgnmental Capabilities:

HE QW >

P4
Rotatable - outline figure 3

is de
l. Unexposed
(-55°0 te +71°C)

2. Expeosed o
(-55°¢ to +71°C)

3. HiprTemp.
(-55°C| to +150°C)

1.2.6 ‘vIlZALustration: 15CT3B3 indicates a size 15 Synchro Contrel Tra
use in/a 26 volt, 400 cps system, has a smooth shaft and flexi
and wag designed.for eperatien in ambients over 7l°C and under

Environmental Capabilities
(1 Mumeral)

Units which are normally installed within I

The fifth block of the type designatien number
consijts of one numeral to indicate the service cenditions whi
igned to withstand accerding to the following table:

ch the unit

rotected areas

that do not require more than a 24 hour humidity cheek,

such as sealed instruments.

Units which are'normally installed in unprd
that do require more than 24 heur humidity
as unpreteeted units in computer racks.

Units which are normally installed in areas|

ambients between 71°C and 150°C for periods

tected areas

check, such

subjected to
of 24 hours.

nsformer for
ble leads,
150°¢.

A synchro is an electro-magnetic device which is primarily used
3 » reception or cenversion of angular data.

. |
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l.3.lll

1.3.1.2

1.3.1.3

1.3.1.4

1.3.1.5

1.3.1.6

1.3.1.7

Begolver - Dif;ereg;igg.

K

Synchro Transmitter: A unit wherein the rotor is mechanically positioned
for transmitting electrical infermation correspending to angular position
of the rotor with respect to the stator.

(a) A torque transmitter is constructed primarily for operation
with receivers, torque differential transmitters, and
differential receivers.

(b) A control transmitter is constructed primarily for operation
 with control transformers or control differential transmitters.

Synchro Control Transformer: A unit wherein the stator is supplied with
electirical angular information and the rotor cutput is al\veltgge propor-
tional to the sine of the difference between the electriecal input angle and
the cpntrel transformer reter angle. This unit is constructedq primarily for
operation with control transmitters and control differential {ransmitters.

Synchiro Differential Transmitters: A unit vwherein the rotor is mechanical-
ly potitioned for modifying electrical angular infermation reg¢eived by the
stato

ponding to the sum or difference of the electrical input angle and its
rotor| position angle depending on the ‘system wiring.

(a) A torque differential transmitter is constructed pyimarily

for operation with torque receivers.

(b) A control differential transmitter is constructed
for operation with control transformers.

primarily

Synchrc Differential Receiver: A unit vwherein the rotor is

Rceeiver* A unit wherein the rotor 1s free to turn,

formtion received vhen the rotor is proper]y energized. ‘Ihis unit is
primarily constructed for operation with torque transmitters and torque
differential transmitters.

Resolver - Transmitter: A unit which has two perpendicular windings on the
stator, that has its rotor mechanically positioned for transmitting elec-
trical information corresponding to angular position of the rotor with
respect to the stator. This unit is intended primarily for use with
Resolver - Control Transformers and Resolver - Differentials.

Resolver - Control Transformer: A unit which has two perpendicular wind-
ings on the stator that transforms electrical angular information from
the stator to a voltage proportional to the sine of the difference between
the electrical input angle and the resolver control rotor angle. This
unit is intended primarily for use with Resolver - Transmitters and
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1.3.1.8 Resolver - Bifferential: A unit vhiech has two perpendieular windings on
both the rotor &mnd stator that has its rotor mechanieally positioned for
modifying electrical angular information received from a transmitter and
re-transmitting the electrical information correspending to the sum or
difference of the electrical input angle and its rotor position angle,
depending on the system wiring. Tis unit is intended primarily for use
vith Resolver - Transmitters and Resolver - Control Transformers.

1.3.2 Definitions of Terms:

1.3.2.1 Direction of Rotatien: Clockwise or counter-clockwise is,determined when
facing the shaft extension end of the synchro. When two sha extensions
exisy, the one opposite the lead or terminal end shall be th ene considered
for this definition.

The rotor angle of the synchro is the angular displacement
rotor from the synchro zero position (see 1.3.2.6) medsured as an
incremsing positive angle in a counter-clockwise direction.

1.3.2.2

¥Windings: The primary winding is the dne which re-
energizing power from either the Supply line (as in
or repeivers) or from another synchro (as in eontrel transfo
the case of differential transmitters' and differential receivers, the
primary winding is the outer winding.

1.3.2.3

1.3.2.4 Electrical Angle:

1.3.2.4.1 smitter and Receiver:' The electrical angle is the "a" displaced
in itive direction from chro zero whieh satisfies the relative
magnitudes and polarities ef the secondary voltages of a synehro transg-
mitter or receiver in accordance with the following equatiehs:

E(Sl3)=nE(R2_1) sin a

E(S35) = n E (Ry ) sin (a + 120°)

E (857) = n E (Ry;) sin (a + 240°)

Where: n°is the ratio between the maximm =8 voltage between any two
secondary terminals, with the third terminal open, and the

primary voltage:
E (Ry;) 1s the voltage between terminals R, and R,.

E (3)3) 16 the voltage between terminals S, and 83.

Other voltages are similarly defined. These secondary voltages
are in time phase with one another and usually displaced a
nominal emount in time phage from the primary voltage.
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1.3.2.k.2 Control Transformer: The electrical angle "a" is the angle displaced in
a positive direction from synchro zero which satisfles the relative
magnitude and polarities of the secondary voltage of a synchro centrol
transformer in accordance with the following equations:
E (Ryp) = n [E (S;3) sin (a + 120) - E (S33) sin g
E (533) + E (s32) + E (sp1) =0
Where: N g he ra 0 bet ween he m8 ) Ime voltag hetween the
gecondary terminals and the primary voltage which applied
between any one primary terminal and the other two primary
terminals which are connected together.
E (R)5) is the voltage between terminals Rj.and R,
E (813) is the voltage between terminals<S; and Sj.
Other voltages are similarly defined.
1.3.2.4.3 Differential Transmitter and Receiver: (The electrical angle ['a" is the

angle |displaced in & positive directien from synchro zero whieh satisfies
the re¢lative magnitudes and pelaritiés of the secondary voltages of a

synchro differential transmitter or‘a differential receiver in aecordance
with the following egquations:

E(m3) :n [E (313) sin (a + 120) - E (332) sin g]
E(gz2) = n [E (513) sin a - E (S55) sin (a + aue)
E(re1) = n-E(S3) sin (a + 240) - E (532) sin (a + [120)

E (8130 %'E (S3p) + E(Sp) = O

Where{ n is the ratio between the maximum rms voltage between any two
sécondary terminals, with the third terminal open, and the
primary voltage vhich is applied between any one p :

X : 4 (111

pected together.
E (Rla) is the voltage between terminals R; and Ry
E (S33) 1s the voltage between terminals S; and S3

Other voltages are similarly defined.

N
S

N

-
7
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Resolver Trangmitter: The electrical angle "a" is the angle displaced in
a positive direction from synchro zero which satisfies the relative
magnitudes and polarities of the secondary veltages of a resolver trans-
mitter in accordance with the following equations:

B (313) =n E (R13) cos a
E(8y) =n E (Rj3) sin a
¥Where: n i3 the ratic between the maximum rms voltage betwyeen two
secondary terminals (Sl and S3 or S2 and Shk), with|the other
two terminals epen, and the primary voltage:
E (Rl3) is the voltage between terminals R, and Ry
E (513) 1s the voltage between terminals’S) and S3

Other voltages are similarly defined.

Resolver Control Transformer: ‘The electrical angle "a" i the angle

dilsplaced in a positive direction frem synchre zero which |satisfies

:j: relative magnitudes and polarities of the seecondary vgltage of a
elver control transfermer in accordance with the fell g equation:

E(Ry) =n [E (Soy) cos a - E (833) sin a]
Where: n is the ratio between the maximum rms voltage between the
secondary terminals and the primary veltage applied between
two primary terminals (Sl and S3 or S2 and Sk).

E (R,, ) is the voltage between terminals R, and R,
E (5;3) 1s the voltage between terminals S; and Sy

Other voltages are similarly defined.

Repolver Differential: The electrical angle "a" is the &

e g - el RO _Z&

magnitudes and polarities of the gecondary volges of a resolver
differential in accordance with the following equations:

E (R13) =n [E (S13) cos a + E (Sp),) sin g

E(Ry) = n [E(Sp) cos & - E (8)3) sin a]

Where: n is the ratio between the maximum rms voltage between two
secondary terminals (Rl and R3 or K2 and R:), with the other two
terminals open, and the primary voltage which is applied between
two primary terminals (Sl and S3 or S2 and Sh).

E (R13) is the voltage between terminals R; and Ry
E (53) 1s the voltage between terminals S and S3

Other voltages are sinilary defined.
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1.3.2.5

1.3.2.6

T™me Phage: 'The time phase at a point in a synchro system is the phase of
the voltage at that point with respeect to the energizing voltage of the
synchro system. The time phase is measured in degrees. Time phase as
defined here shall not be confused with electrical angle which is also
measured in degrees.

Synchro Zero:

1.3.2.6.1 Transmitters and Receiver: The synchro zero position of transmitters

and recelver is tha.t position of the rotor vith respect to the stator
y " . W, : : n Sl - S

) m E (S32) arels
in time phase with the primary voltage El%Rel . Te minim.un voltage
position is defined as the point where the secondary veltage|of funda-
entall frequency, that is in time phase with the sedendary vgltage at
n coupling, is zero.

1.3.2.6.2 Contrpl Transformer: The synchro zero position)of a control|transformer

is t position of the rotor with respect to(the stator at

energjized by applying 0.866 times the rated voltage between
S, anf the terminal S) which is connected to S3. It is so
that for small deflections of the rotor counter-cleckwise
zero the induced voltage E (R,,) is approximately in time phase with
the wpltage E (321) or E (S, 1}2

as the point where the secondary voltage of fundamental frequency, that

is in| time phase with the secondary voltage at maximum ¢oupling, 1s zero.

1.3.2.6.3 Differential Transmitters &nd Differential Receiver: 'The synchro zero

positiion of differential transmitters and differential receiyers is
that position of the rotor with respect to the stator at which minimum
voltage is induced in the secondary circuit Ry - Ry and at
voltages E (R3p)'and E (Ryp) are approximtely in %me phase |with the
corre ponding voltages E %2 ) and E (8;,) vhen the synchro 1s energized
by applying.0.866 times the rated voltage between terminal
S} vhich is connected to S3 The minimum voltage position ig defined as
the ppint vhere the secondary voltage of fundamental frequency, that

is time phase with the secondary voltage at maximum coupling, is zero.

and terminal

N
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1.3.2.6.4 Resolver Transmitter: The synchro gzere position of a resclver trans-

mitter is that pesitien ef the rotor with respect to the stater at which
minimum veltage is induced in the secondary circuit - 9 vhen the
unit is energized with rated voltage between terminalsg Ry and Ry. It is
so determined that for small deflections of the rotor counter-clockwise
frem synchro zero the induced woltage E (Spj ) is approximately in time
phase with E (Ry3). "The minimum voltage position is defined as the point
vhere the secondary veltage of fundamental frequency, that is in time
phase with the secendary voltage at maximm coupling, is zero.

1.3.2.6.5 Redolver Control Transformer: The synchro gero position of a resolver

trol transformer is that position of the rotor with-respect to the

tor at which minimum voltage is induced in the seconde eireuit
R, (- Ry when the unit is energized with rated voltage between terminals
S j[and S3. It 18 80 determined that for small deflections|of the rotor
coynter-clockwise from synchro zero the induced voltage E (R,p) 1s
approximately in time phase with E (S33). The minimum voltage
is |defined as the point wvhere the secmdary voltage of fundame
frequency, that is in time phase with the secondary voltage
ecupling, is zero.

1.3.2.6.6 Resolver Differential: ‘the synchro-zero position of a resé¢lver differen-

1.3.2.7

1.3.2.8

1.3.2.9

tigl is that pesition of the rotor with respect to the stn or at vhieh
minimm voltage 1s indueed in the secendary circuit R, -
vhileh the voltage E (R ) is approximately in time phase
voltage E (3133 vhen"the synchro is emergized by app
e between terminal.S; and The minimm wltage pgsition is

queney, that is in time phase with the secondary voltage a'l. maximm
ling, is zero.

ormation Ratic: The transformation ratio of a synchro |[is the ratio
of no-load maximum fundeamental secondary voltage te the fundamental
supply voltage applied to the primary.

Electrical Error: e error at a given roter position 1s deflined as the
nechlrical rotoer positien minus the electrical positimn.

Units: Unless otherwige specified the units for Angles are degrees, minutes,
and seconds. Potential is volts rms. Impedance is ohms. Current is
amperes rms.
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2. SYNCHRO CHARACTERISTICS: Whenever the atmospheric and pover conditiens for
a particular test are not definitely specified, it is understeod that the test -
is to be made at the following standard conditiens:

Temperature: 25°C * 5°C

Pressure: 30" Hg * 2" Hg

Humidity: 75% Max.

Source Voltage: Neminal +2%

Source Frequency: Nominal 2%

Source Waveform: TFesentially sinngnidal

2.1 Physical:

2.1.1 Envelope| Dimensions: Figures 1, 2, 3, and Lk, together with thelr accompany-
ing dimehsienal charts, gives the synchro envelope dimensions, shaft con-
figuratipns, and electrical cennections.

2.1.2 Iead Wire Identification: For units using lead<{wires instead of terminals,
: the follpwing coler designation is to be considered standard: .

TRANSMITTERS, OONTROL TRANSORMERS AND RECEIVERS

Rotor Stator

R; - Red S, - Blue
Rp - Blaeck 5o - Black
S3 - Yellow

DIFFERENTIAL - (TRANSMITTER, RECEIVER)

Reter Stater
Ry - Yellew Sy - Blue
R2 - Black 82 - Black
R3 - Blue 83 - Yellow

RESOLVER - (TRANSMITTER, CONTROL TRANSFORMER AND BIFFERENTIAL)
I

Rotor Stator
R; - Red S1 - Red
R3 - Black S3 - Black
R, - Yellow 5o - Yellow
R - Blue¥ Sy - Blue

#In the case of 3 wire rotors the color of R3 and R, common will
be black.

/\
4
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PIMENSTONAL CHART
Tor
FIGURE §0. 1
SYNCHRO SIZES

DIMENSIONS o8 10 11 15

AND -

LIMITS

A $1/32 Yk 3/8 5/36 1/
B +.,003 0.750 04937 1.062 1.437

-.010

C +,0000 - 0.8123 1,000 153120

- 0005 '

D+ .0000 045000 045000 0.6250 0.5000

-.0005

E +,0000 0.1200 0.0900 0.1200 0.1200

“00005 )
F Max. #1,658 1,246 1.687 1.627
#¢1,812 - - 1,978

G %.005 0.0L0 0.038 0,062 0.0L40
H +.005 - 0,062 0.062 0.132
I +.005 0.062 0,062 0,093 0.093
J +,005 0,062 0.062 0.050 0.078
K *.005 04625 0.835 0.975 1.312
L X~ - 3-(2-6L) b=(4-b0)  L=(L-LO)
H 10003 - 0.678 0.812 0.875
N - 00001 00001 00001
P - 0.001 0.001 0.001

#% For unit with terminals (exclusive of screws)



https://saenorm.com/api/?name=3c4311989eb2941ab5a775dbb775b4de

— M
lssued 7.3.00
ARP 4'61A Revised 11-15-59 SYNCHROS
-]l2e
DIMENSIONAL CHART
or
FIGURES NOS. 2 and 3
SYNCHRO SIZES
DIMENSIONS 1 1 16(a) 18
% | ——r ,
LIMITS
A +.010 0+555. 0.5L0O 0.5Lo 0.5L0
B +.003 1.062 1437 1.L37 1.750
-0005 '
C +.000 1,000 1,3120 1,3120 1.5620
--0005
D +.0000 0.6250 0.8750 0.8750 0.9375
'00005
E +,000 0.185 0.185 0,185 0.185
-0002
F Max, 1.789 1093 20593 2‘67
G t.003 0.062 0.0L0 0,040 0.040
H %,003 0,062 0,132 0.132 0.132
T +,003 0,093 0.093 0,093 0.093
J £,005 0.050 0.078 0.078 0.078
K %,005 04975 1.312 1,312 1.625
L L= =00) b= (}=10) L-(L-L0) Ly-(4-40)
M $,003 0.812 1.100 1,100 1,250
N 1.318 - 1,646 1,646 1.999
P 0,001 0.001 0.001 0.001
R +0.0005 0.0005 0.0005 0.0005
+0.0015 0.0015 0.0015 0.0015
+.003 » *Receivers
S Max. 0.302 0.263 0.263 0.263
T Max. 0.365 0.200 0.200 0.200
U 21 21 21 21

- -
P

./
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DIMENSIONAL CHART
for
FIGURES NOS. 2 and 3
(Con't)
SYNCHRO SIZES
DIMENSIONS
&
_LDeTTS u 15 16(a) 18 19
v 120 120 120 120 120
W $.005 0175 B+175 01750 U.1750 0.1750
Y +.0000 %0,12l4+7
-.0005 0.1872 0.1872 0.1872 0.1872 o.1872ﬁ
Z Max. 0.155 0.155 0.155 0.155 0.155
AA 20° 20° 200 20° 20°
AB 10-32NF-2 10-32NF-2 10-32NF=2 10-32Ng-2 10-32NF-2
*5_LONF-2A
AC £.003 0.125 0.125 0.1p5
AD Ref. 0.062 0.062 0.062
AE +.000
-.006 0.506 0.665 0.8lL0
AF £5° 45° 45° 145°
AG +.008 0.170 0.281 0.281
-.000
AH Min. 0.125 0.100 0.100
AJ 0.281 0.281
AK Max. 0.325 0.325
AL 0.565 0.565
AM +.000
-.002 1.451 1.825
AN 96 120
AP T2 72
AR +.0000
-.0005 1.3333 1.6666
AW +,0000 %*0.1247
-.0002 0.1872
AX Min. 0.146
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DIMENSIONAL CHART
or
FIGURES NOS. 2 and 3
{Con't)
SYNCHRO SIZES
DIMENSIONS E _]é l._é(a) }_5; _];9_
&
LIMITS
AS +,0000
_.OOOS 1.3611
AT MAX. 1.2959
AU 20
AV *.,005 1.537
AY +.000
-.010 1.062
DIMENSTONAL CHART FOR FIGURE NO. L
SYNCHRO SIZES
DIMENSION _2_3_ }l
A 0.719 +.000 0.676 +.000
- 0026 - 0015
B 1.990 +5000 2.700 Max,.
h o 0005
Cc 2250 +,000 3.100 +,000
-.001 -.002
D 1.9995 +,.0000 2.750 +,001
- 00005
E L.Y50 +,00U 20700 Maxs
- 0005
F 0.2405 +.000 0.2L05 +,000
- 0001 . - 0001
#3.830
H 0.422 +,000 0.990 +.001
- 0012 - 0006
*Differential

(a) Dimensions for Control Transformer Only.

0
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DIMENSIONAL CHART

FOR FIGURE NO, L

S
DIMENSION 23 31
I 0.420 +,000 04625 +,000
—-005 "‘-003
J 0+256—+5000 B+256—+001
‘0002
0.203 %,005 0.250 +,005
L 1.9995 +,0000 2.750 #5001
"00010
M 0.005 04002
N 0,003 0,002
P 0,001 0,001
R 0.001 0,001
S 0,267 +.015 0.267 +,015
. -‘000
T 0.387 +.,005 0.L68 Max,
-.000
U 22 22
v 96 96
W 0.2291 +,0000 0.2291 +,0000
-,0020 -.0020
AA 0.2405 +.0000 0.2L05 +.0000
-.0002 "'00002
AB 0.205 Max. 0.205 MaxXe.
AC 20° 20°
AD 1/L-28UNF-2A 1/L~28UNF-2A
AE 0,125 *,001 -
AF 00062 10003 -
AG 0,06l +,010 -
-,000
J.Ii L5 #1o0 -
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2.1.3 Coarse Synchro Zero Marking: When required by the detail specificatien,
synchro zero shall be approximately located to within 10° by previding an
arrov stamped on the frame and an index mark on the shaft extension.

//

P

(
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2.2 Electrical:

2.2.1 High Potential Tests:

-01-

The synchro should withstand satisfactorily a specified

sinusoidal potential at a frequency of 60 cycles per second applied for 15
seconds between windings and case and between windings insulated from each
other, but on the same iron structure. The applied potential should be
raised from zero to the specified value in not less than 5 seconds and re-
duced to zero at the same rate. Windings having nominal ratings of 115,
90 and 57.5 volts should be tested at 900 volts R.M.S. and those rated at

26 and II.5 volts should be tested at 500 volts R.M.S. The High Potential
test ghould be performed only once on the completed synchro.”|Repeated High
Potential tests, made by any agency after shipment from point|of manufacture,
are tg be made at values not to exceed 80% of those specified|for the com-

pleted unit.

2.2.2 Insulation Resistance:

The insulation resistance’of the synchro should be

measured after the high potential test. With, 500 volts d-c applied between
the windings and the frame for a duration of one ninute, the insulation

resistiance should not be less than 50 megohms .

2.2.3 Open (ircuit Current and Power: The input current should be measured with

the synchro energized as described under paragraph 2.2.8 and with the

secondary leads open.

The measureménts should be made with tHe synchro

at normal operating temperature. “The open circuit current and power should
not vary by more than 2 percent*ass the rotor is turned througll a complete

revoelution.

2.2.3.1 Accuracy of Measurement:'In order to assure correlation of measurement

with| the manufacturer) meters having the following accuracy |are recommended:

Current: Dynamometer type milliammeter with an accuracy of .25%

Power: Low power factor wattmeter with an accuracy of .50%.
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2.2.4 Synchro Zero: Measurements of all angular displacements of the rotors of
synchros shall be referred to a standard position which will be designated
as "Synchro Zero", as defined in paragraph 1.3.2.6. Caution should be
taken in testing units without dampers to prevent their spinning.
External friction may be applied or the voltage made very low at first
and then increased to normal after the rotor has come to rest. The
values of applied voltages for types are tabulated below:

-P2-

Nominal System Applied Volts
Volts Figures
526 | 7-8 | 9-10 [ 11-12 [13-1 T15t16
115 115 78 78 115 90 b0
26 26 10.21 10.2 26 11.8 11,8

2.2.1.1 Synchro Zero of Transmitters and Receiver:

of a [fransmiiter or receiver shalllbe determined by connectipg the

primdry and secondary as shown in figure 5.

The synchro zero|position

BLU

YELIéED

&1
| <1
L7

BLK/R\

~

APPLIED VOLTS %/
RATED FREQ

R|
RED

Figure S

V4R


https://saenorm.com/api/?name=3c4311989eb2941ab5a775dbb775b4de

' SSUS -] -
S NCHROS I - ;1{1%59 ARP4.61A

-23-

The synchro shaft will rotate to either of two positions which are 180°
apart. The correct approximate position is that one which produces the
smaller voltage reading in V. The synchro zero position should be accurately
determined as follows: Without rotating the synchro shaft, reconnect
synchro as shown in figure 6.

BLK/R\

APPLIED voLTs 2
RATIED FREQ Iﬁ\

REDV

X

p- 4

ULL
ETER

Figure 6

Rotatle the synchro shaft through the smaller angle that will|produce a
minimum reading on the nullmeter. That position is the syn¢hro zero position|

2.2.4h.2 Sznchfo Zero of Control - -Transformers: The synchro zero position of a
control transformer shall be determined by connecting the symchro as
shownl in figure 7.

APPLIED_ VOLTS |
RATED.(FRE
!E Q ’_@BLU YEL Sa

BLK RED BLK iog_

Figure 7
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The synchro zero position is approximately at the minimum voltage position
This position should be accurately located by connecting the synchro as
shown in figure 8, without rotating the synchro shaft.

APPLIED VOLTS
RATED FREQ

RED au< NULL—'

'METER
4

BLK

Figure 8

Rotatle the synchro shaft through thei'smallest angle that wil] produce a

minimum reading on the null meter, < That position is the synthro zero

positiion,

2.2.h.3 Synchro Zero of Differential Transmitters and Differential Receiver:
The synchro zero position of a differential transmitter or receiver
shall] be determined by comnecting the synchro as shown in figure 9.

APPLIED VOLTS
RATED FREQ

Figure 9

e
A"

w
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The synchro shaft will rotate to either of two positions which are 1800

apart. The correct approximate pos
small voltage reading in V.
accurately determined as follows:

the synchro as shown in figure 10.

Lo

APPLIED
RATED

VOLTS
FREQ

Figure 10

Rotatle the synchro shaft through the smallest angle that will produce a

minimum reading of the null meter:

2.2.h.L

Synchro Zero of Resolver Transmitte

The synchro zero position should then be

ition is the one which produces the

Without rotating the shaft, reconnect

‘r_.._.
NUL;-]
METER

g —

BLK

That position is the syn¢hro zero position

r: The synchro zero of a|resolver

trangmitter shall be determined by
as sHown in figure 11.

connecting the primary and secondary

YEL.e!,

€!,BLU

\RED ,R_E’é'\__l_o v 031_1
APPLIED VoLTS -/ ~ —
RATED FREQ
R3)—
\/BLK

(T3
|

YELBLK

) BLK
|

Figure 11
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The resolver shaft shall be rotated to the position that produces the

smallest reading in V.
accurately determined as follows:
reconnect the resolver as shown in figure 12,

The synchro zero position should then be
Without rotating the resolver shaft,

1

NULL
YEL 5 BLU IMETER
= L
PR LY
APPLIED voLTs =
RATED FREQ =
O &)
K BLK

1t7]

YELBLK

Figure 12

Rotate the resolver shaft throughcthe smaller angle that will provide a

minipum reading on the null meter.

posiftion.

Synchro Zero of Resolver-Lontrol Transformer:

That position is the symchro zero

The synchro zero of a

Tesolver control transformer shall be determined by commecting the
primhry and secondary‘as shown in figure 13.

APPLIED VOLTS
RATED FREQ.

YEL 5 ) BLY
3/
QY LREORY
o
xo
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The resolver shaft shall be roteted to the smaller peak wvoltage position
as read in Vo The synchro zero position should then be accurately
determined as follows: Without rotatlng the resclver shaft, reconnect
the resolver as shown in figure ke

YELBLU
RED E:
APPLIED VOLTS

RATED FREQ

33 “BLK
YEL; E]J r_—"'"l
NULL I
'METER
.
Figure 14

Rotate the resolver shaft through the smaller angle that will provide a
minimum reading on the null meter. That position is the gynchro zero
position.

2.2.4.6 Synchro Zero of Resolvér Differential: The synchro zero ¢f a resolver
diffferential shall be determined by connecting the primary and secondary

as| shown in
filgure 15, |
ﬂ'/ _

APPLIED VOLTS
RAT Q

]

Figure 15

The resolver shaft shall be rotated to the position that produces the
smallest reading in V. The synchro zero position shall then be
accurately determined as follows:
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figure

16.

-2

Without rotating the resolver shaft, reconnect the resolver as shown in

YEL @ 8Ly

oJey

a mini
positl

gl\REo
APPLIED VOLTS A Sd g
RATED| FREQ
G2
ZsLK o
YEL BLK r—_
R
@ 4 NULlj
IMETER
|

Figure'16

Rotate the resolver shaft'through the smaller angle that will provide

mum reading on the null meter. That position is the synchro zero

ONe

O
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2.2.5 : In erder ts assure serrelatisn in impedance msasurement the
procedares are spesified. Specific impedanse walues are not
part of this reccmmended prectiee and should be negotiated with the
synshre maaufacturer.

2.2.5.1 General: The synchre should be mounted in s fixture as shown in Pigure
. during impedance measurement. The synchro should be held in place
by stendard mounting clamps. The mounting plate sheuld de fimighed with
black amodize. The mounting plate should be supperted by a base made of
nvuihhhhutimhﬁu-m hh.umsllwmm-

Bl air cwrrents and ambient temperature rise, and should mintained
in an atmosphere of 22°C. trcmtilth-mm

2.2.5.1.1

MSEBI%ARDW
riG.

SYNCERO MOUNTI. 3 FIXTURES
FIGURE ). 17
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BASE

!

&
6 ib
/

i

6 —

3 1885
x—é- DEER. 'O—a

Pjw
T

Material: Linen laminated Bakelite or other
sulitable Insulating Material.
MOUNTING PLATE
. _——DIA. A
/,[/’ )
c g\\ﬁ‘/ &—
~~——3-56 NF-2B
f 3 HOLES EQUALLY
SPACED ON DIA. B
—-——— C ——————
Frame Size Dimensions - Inches Material: Al\émimm 24 sT
.187 max. Thick
DIA. A DIA. B ¢ Finish:  Black Anodize
+.001 +,002
-.000 NOTE 1: Unless specified,
8 0.501 1,000 2 1/4 tolerance on decimals +.005,
10 0.812 1.187 2 13/16 fractions *1/64
11 1.001 1.312 3 13/64
15 1.313 1,687 b 5/16
18 1.563 1.956 51/4

SYNCHRO MOUNTING FIXTURE,
FOR SIZE 19 AND SMALLER

FIGURE 18

-~
( N
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BASE |
l 3
] ?
$3DIA. | % 1

MATERTAL - LINER
LAMINATED BAKELITE OR
OTHER SUITABLE INSULATING

NOTE: Make 1 Right
and 1 Left

ON PLATE

MATERIAL
| ————— 3 . [
y: | R
R N | —3-
f \x | T_"}
"A" DIA. MOUNTING PLATE Epig

CENTERED ™\

6-32 | THREAD
1/4 DEEP 2 HOLES

CENTERED
_|. | MATERIAL: ALUMINUM 24 ST
FINISH; BLACK ANODIZE
SN
6-32 THREAD | B | | +.000
3 HOLES c - o o312
EQUALLY SPACED
ON "B" DIA.
Frame Size Dimengions - Inches NOTE 1: Unless
Dia. A Dia. B c otherwise specifiedh
+.001 tolerance on deci-
-.000 +.002 mals +.005,
23 2.001 3.00 6 3/h fractions + 1/64
31 2.751 3.50 9 5/16

SYNCHRO MOUNTING FIXTURE
FOR SIZE 23 AND LARGER
FIGURE 19
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2.2.5.1.2 Circuit: Impedance readings should be taken after the synchro

1-1-55 SYNCHROS

has been

excited for one hour or has reached a stable temperature econdition. The
unit should be set at synchro zero except vhere otherwise noted. The
power source should be sinusoidal with a harmonic content not to exceed

2%. Both voltage and frequency regulation should be better than 1% at
the points of measurement.

The impedance values in ohms should be determined with a gseries resonance

FIGURE 20

bridge as shown in Figure 20. The elements of this bridge must have an
accuracy of at least 0.1%. The null detector should be of the oseillo-
scepe type, if possibler—If vacuum tube voltmeters are uged, jthey should
have ay accuracy of at least 1%.
2.2.5.1.3 Procedyre:
1. Adjust excitation voltage until the voltage at the VIVM is| at specified
voltage.
2. Energize synchro fer 1 hour or untilthermally) stabilized while mounted
in [recommended test fixture.
3. Adjust C and R for null reading. R, = Rgx=R
b, 78 Ry —1__
J 21£C
© i
| EXCITATIDN
UNIT UNDER TEST
—1—(-

s
NS
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2.2.5.2 Measurements:

2.2.5.2.1 Transmitters, Control Transformers, Recelver:

shall be made at synchro zero except as neted below.

Impedance measurements
The readings shall

be recorded after the synchrc has been excited for one hour or haes reached

a8

table temperature coendition.

The followling impedance measurements are to be made:

(a) TImpedance Zro

stator open circuited.

(v

2.3

terminals and 32'

(e]

vel

(a]

Rot

Excite rotor at nominal rated excitation, see Sectiocn| 2.2.8, with

Impedance 250

Excite stator single phase at nominal rated excitatioh, see Section
.8, with the rotor open circuited. For,.this test, connpct terminals
and S3 together and apply excitation between the strapped Sy - S3

Impedance ZRS

Exeite the rotor, with the etator short circuited, at|the current

ue obtained in measurement Zpo -

Impedance Zgy - 90 (For Salient Pole Synchros)

Apply nomins]l reted excitation, see Seetion 2.2.8, to|terminal
Sp [and 5y. Connect 'S3'to Sy. Rotor terminals shall be open circuited.

or to be positioned 90° from synchro zero.
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(a)

()

(e)

shall be made at synchro zero except as noted below. The readings shall
be recorded after the synchro has been excited for one hour or has reach-
ed a stable temperature cenditien.

The following impedance measurements are to0 be made:

Tmpedance Zgq

Apply nominal rated excitation, see Section 2.2.8, to terminals
BrRd—RT— Conn R o—RT% Stato niInats 0D opemr circulted.

fxcite the stator single phase at nominal rated excitation, see
section 2.2.8, with the roter open circuited. * For this|test, connect
rminals S; and S, together and apply excitation between the strap-
ped Sy - S3 terminals and Sp.

edance Zgrg

onnect Ry to Ry and excite the rotor terminals and Ro, with the
stator short circuited, at the current value obtalned inm measurement

‘RO *
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2.2.5.2.3 Resolvers - Transmitter, Oontrol Transformer and Differential: Impedance
measurements shall be made at synchro zero except as neted below. 'The
readings shall be recerded after the synehro has been excited fer one
heur or has reached a stable temperature condition.

The following impedance measurements are to be made:

(a) Impedance Zpg

Excite retor terminals R} and R3 at nominal excitation, see Section
-2+0; : est connect rotor
terminals R, to Ry.

(v) Tmpedance Zgp
Excite stator terminal S5y - S3 at nominal rated excitation, see

Sectien 2.2.8, with the rotor oOpen circuited. Staftor terminals
S, - Sy should be shorted together,

(¢) Impedance Zgg

Excite the reter terminals Ry‘and R3, with the staftor short circuit-
ed, at the ourrent value obtained in measurement ZRg. For this test
connect roter terminals Ry to Rj.

(d) Repeat steps (a), (b)y and (¢), but exciting the other phase wind-
ings Rp - Ry (etc.).
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2.2.6.1 Electrical Frror - Proportional Voltage Method:
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Before testing the synchro

for electrical error by the proportional voltage method, the synchro zero

position. O0f the synchro under test should be accurately determined as

in 1.3.2.6 as applicable. The synchro zero should be determined
under open circuit conditions and shall not be adjusted before performing

electrical error test.

described

2.2.6.1.1 This method consists in comparing the rotor angle of the synchro with

the ele¢trical angle. The electrical angle, a, of the synchro

to the ¢quivalent position @, by the following expression:
a = Electrical angle = @ + (N + 3M) 60°
R=1/2 - 1/2J3 cot (¢ + 60°)
R = one|[of the smaller secondary voltages = A <ohms
largest secondary voltage 10000
M.= O when Voltage E (S;3) is in time phase with voltage E (Rpj
M = 1 when Voltage E (S33) is 180° out of time phase with volts
and N ig determined from the following tables:
Terminals Giving Terminals -Giving Value
Largest|Secondary ' Smallest Secondary of
Voltage Voltage ' N
52-51 51-53 0
S1(- 53 83 - Sp 1
S3|- Sz Sp - 5y 2
The basic circuit’employed for electrical error testing of sync
mitters|is shown)in figure 21. The unit should be energized w
voltage|and frequency across R; - Ro.

is related

).

ge E (Ro1).

hro trans-
th rated

NS
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Eleetrical Error - Transmitters and Receivers (See pages | NULL
36 and 38, para. 2.2.6.1.1) | METER
co VOLTAGE
J¢&—A—P 5 yipeR

RATED VOLTS
AND FREQ

NOTE:

LZg, delta connected
may be replaced by an
ivalent wye'connected load.

36

Figure 21

Basic Circuit Employed for Electrical Error Test of
Synchro Transmitters and Receivers
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Three 10,000 ohm resistors should be connected in delta across the output

circuits Sy, Sz and S3.
of being tapped.
voltage divider should not produce a phase shift of more

Taps should

Impedances shown as 4 Zg

At least one of these resistors should be capable
e three resistors should be equal to within 0.01%. The
than 10 minutes.
.01% at any point.
+ 15% of the

be such that the ratio R should be accurate to
should be four times the value of Zgo

type of unit under test ?ref. paragraph 2.2.5.2). This load shall be resis-

tive. This

load should be such that when three error curves are made, each at

one of the three possible connections of the load, the maximum difference in
 the error curves should not exceed 10% of the allowable transmitter error.

With ma
impedances,
not exceed
connected a
resistors s]
T™e variabl
the two fix
an impedanc
capaclty of
ment of the
voltmeter s

ol OGP U vO Ca > v e vawiw a5 ad—-aoYos

e O d—aeross—ons—qf the
the maximum pickup across either of the other 2 impedances should
D.005% of the applied voltage. The voltage divider(shoyld be

hross the secondary terminals giving the largest yvoltags, and the
hould be connected across the terminals giving the< smaller voltage.
> tap on the divider should be connected to the ‘common terminal of
hd resistors through a phase sensitive electrenie voltmeter having
L not less than that of a 500,000 chm resistance shunted by a

30 mmfd, and should be capable of indieating 0.2 minute displace-
unit under test from a null position. . The reference phase of this
hould be adjustable to ceincide with“the output voltage |of the

synchro un
of quadrat
to produce
ment from

should be spt at the proper ratio (R.4n the formula) for the desir
cal positioh and the synchro shaft.should be turned until a zero

the null me

r test. It should also be able to“discriminate agalnst a value
of 1% of maximum output voltage of the unit under tesgt so as
meter reading less than that produced by & 0.2 minute displace-

e null position of the unitl\under test. The voltage divider

d electri-
ding of
The position of the rotor is then recorded.

er is obtained.

The error at a given rotor position is defined as the mechanical roter posi-

tion minus
divider, a

the electrical positien.
table of values~of R corresponding to various value of
in the folllowing table:

To facilitate the settings of|the voltage
p is given

Values of R for Various Values of Angle|#

g R

The maximum

0 .00000

5 09617
10 I8 T9
15 .26795
20 34730
25 L2ke3
30 . 50000
35 ST5TT
40 65270
45 . 73205
20 .81521
55 .90383
60 1.00000

error, in absolute value, of transmitters should not exceed those

glven for its classification in tabulation under section 2.2.6.5.

M
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2.2.6.1.3
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Control Transformers: The basic circuit for electrical error testing of
control transformers is shown in Figure 22, The stator terminals of

the control transformer should be connected to the corresponding stator
terminals of a matching control transmitter operated at rated voltage

and frequency. The output terminals R] - R, of the control transformer
should be connected to the null meter, The energizing transmitter should
be turned until its electrical position, measured as described in
2.2.6.1.1, is at the desired value. The mechanical rotor position of the
unit under test that produces a zero reading of the null meter should be
determineds The error at a given rotor position is the mechanical rotor

pes:%i0n—m:nus—%he—eieetrIcai—pos:%:onr-%he—max:mum—erigrs, in absolute
value, of control transformers should not exceed the,Yimits given in

2.2.6.5. (When required, coding may be added to define| the angular
position of the second harmenic error).,

Differential Transmitters:

2.2.6.1.3.1

Differential Transmitter Rotors: The basic circuit fer electrical error
testing of the rotor windings of differential synchrog$ is shown in
Figure 23. The unit should be energized at rated frefuency with 0.866
times the rated voltage across terminal So and terminal Sj which is
connected to Sq. The electricalposition of the rotor is obtained
from the following equation:

Electrical position'= @ + (N + 3M) 60°
where § is determined as described in Section P.2.6.1.1.

M = 0 when voltage E (R13) is in time phase with voltage E (S 3).
M = 1 when voltagé E (R73) is 180° out of time phase yith vol%age E
(823) and N is obtained %rom the following table:

Terminals Giving Terminals Giving Value

Largest Secocndary Smallest Secondary of
Voltage Voltage N
Ry - B3 | Ry - Ry 1
Ro - Ry R3 - Ry 2

The error at a given rotor position is equal to the mechanical position
of the rotor minus the electrical position. The maximum errors, in
absolute value, of differential transmitters should not exceed the
limits given in section 2.2.6.5.
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Electrical Error - Control Transformers (See page 39, NULL
para. 2.2.6.1.2) METER

- O O

BLU YEL@
Q
K

RATED VOLTS N %
& FREQUENCY 6\

| VOLTAGE
DIVIDER

ENERGIZING
SYNCHRO
TRANSMITTER

SYNCHRO
Cco oL
TRANSFQRMER
UNDER TEST.

| NULL I
METER
1 _ |

BASIC CIRCUIT EMPLOYED FOR ELECTRICAL ERROR TEST OF CONTROL
TRANSFORMERS

Figure 22
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Electrical Error - Differential Transmitter Rotors (See page 39, para. 2.2.6.1.3.1)

RATED FREQ AND
.866 RATED VOLTS

NOTE: The 4Zgq delta connected
loads mdy be replaced by an
equivalent wye connected

BLK BLK —
SYNCHRO o O
DIFFERENTIAL 0 9 —
TRANSMITTER
UNDER TEST VOLTAGE

R

DIVIDE
X

load.
Figyre 23 \
ve
BASIC CIRQUIT-EMPLOYED FOR ELECTRICAL ERROR TEST OF THE ROTOR WINDINGS

2.2.6.1.3.2

OF THE DIFFERENTIAL TRANSMITTERS

Differéntial Transmitter Stators: The basic circuit for electrical
error testing of the stator windings of differential synchros is shown
in Figure 24. The stator terminals of the synchro under test shall be
connected to the corresponding stator terminals of a synchro trans-
mitter of egqual or larger size, operated at rated voltage and frequency.
Rotor terminals R] - R3 of the differential transmitter shall be
connected to a null meter. The energizing transmitter shall be turned
until its electrical position, measured as described in 2.2.6.1.1, is

at the desired value. The angular position of the unit under test

that produces a zero reading of the null meter shall be determined.

The error at a given rotor pesitien is defined as the mechanical rotor
position minus the electrical poesition. The maximum errors, in absolute
value, of differential transmitters shall not exceed the limits given in
section 2.2.6.5.

7N

3

AN
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Electrical Error - Differential Transmitter Stators
(See page 42, para. 2.2.6.1.3.2)

[ |

BLU

Q

R‘
Lreo

SYNCHRO

ENEQ@IZI NG
TRAN

MITTER

\BLK
RATED VOLTS
8 FREQUENCY —~
BLK/

( BLU

YEL

BLK

NULL I
METER
L._ﬂ
- O O-
—e—0 O—I
VOLTAGE
DIVIDER
TO- O
| NULL—}
METER_I
BILU -
SYNCHRO
DIFFERENTIA

BASIC CIRCUIT EMPLOYED FOR ELECTRICAL ERROR TEST OF THE STATOR

WINDINGS OF THE DIFFERENTIAL TRANSMITTERS

Figure 2k
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2.2.6.1.4 FElectridal Error - Resolver Transmitter: This method consists of comparing
the actual position of the synchro rotor with the electrical position of

the synchro. The electrical position of the synchro is obtained from'the
following equation:

Electrical Position = P g+ (N+1/2 - P/2 + LM) L5°

# = tan -1 R
R = smaller secondary voltage/larger secondary voltage = A1
A1 + Ap = 10,000 ohms Ag

M = 0 when E (S 3) is in time phase with voltage E (RIS)
= 1 when E (813) is 180° out of time phase with voltage E (Ry3)
isdetermimed—as—follows?
3 when V3 is larger or equal to V; and V; is larger erdgqual to V3.
P when V2 is larger or equal to V3 and V9 is largerior gqual to Vo.
1l when V3 is Targer or equal to V3 and V3 is smaller or|equal to V2.
D when V3 is larger or equal to V, and V; is smaller or|equal to V3.
+ 1 when R increases with increasing positiverangle.
- 1 when R decreases with increasing positiye-angle.

ann 8 w0

Uto 2 e R

YEL BLU
€ €,

RED
<§I>RED ,’N\ A|: : Eé
RATED VOLTS

& FREQ
@
8LK
RESOLVER

TRANSMITTER YEL BLK
UNDER TEST L {2zs0}

NULL

E;T_] METER

(R)RED
RATED VOLTS N
& FREQ 6\
‘\-/BLK

/"’\
‘\
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Electrical Error - Resolver Transmitter - (Cont. from pg. 44, para. 2.2.6.1.4)

Four nen-inductive voltage dividers of 10,000 ohms each should be connected
across the output circults S1-84, S5p-3Y4 as shown in Figure 25. TImpedances

shown as 2Zgo should be two times the value of Zgo * 15% of the type of unit
under test (ref. paragraph 2.2.5). This load shall be resistive. This load
should be such that four error curves are made, each at one of the four possible

- connections of the load, the maximm difference in the error curves shall not

exceed 10% of the allowable transmitter error. With maximm eutput voltage of
unit - : d ne he—lmpeds s—the—maximum plckup across
the other impedance should not exceed O 005% of the applied oltage. The

e a phase shift

meter | having an impedance not less than that of 500,000<ohm resistor shunted

' .2 minutes dis-
placement of the unit under test from a null position. ould also be able
to digeriminate against a value of quadrature of‘l% of maximm output voltage
of the unit under test so as to produce a meter reading less fthan that produced
by a 0.2 minute displacement from the null pesition of the unjit under test.
The voltage divider should be set at the proper ratio (R in the formula) for
the d¢sired electrical position and the 8ynchro shaft should e turned until
a zer9 reading of the null meter is obtalned. The position of the rotor i1s then
recorged. The error at a given rotor 'position is defined as [the mechanical
rotor|position minus the electrical position.

Values of R for Various Values of Angle ¢

g R

0 . 00000

5 . .08749
10 .17633
15 .26795
20 36397
25 L6631
30 «57735
ko .83910

Lheg e B o VaVaVa¥al
o 4 o NSUNU

The maximm errors, in absolute value, of resolver transmitter should not
exceed those given in section 2.2.6.5.
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2.2.6.1.5 Resolver Control Transformerst: The basic circuit for electrical error

Testing of resolver control transformers is shown in Figure 26.

YEL BLU
o7
RATED voLTs &
& FREQ
QE;DBLN
155\ BLK
| |
ENERGIZING |
RESOLVER ‘EL B""
TRANSMITTER ¢
YELéD é)BLU
NULL
METER
RESOLVER § )RED 024 RED
CONTROL l ~2R,)
TRANSFORMER -
UNDER TEST xo @
Ny -
LK BLK .
NULL
YEL “ BLK METER
Figure 26

The stator terminals of the resolver transformer shall be connected to
corresponding stator terminals of a resolver transmitter operated at
rated voltage and frequency. The output terminals Ry R}, of the resolver

control transformer shall be connected to the mull meter. The energiting

transmitter shall be turned until its electrical position, measured as
described in 2.2.6.1.L, is at the desired value. The angular position of
the unit under test that produces a zero reading of the null meter shall

be determined.

The error at a given rotor position is the mechanical

rotor position minus the electrical position. The maximum errors, in
absolute value, of resolver control transformers shall not exceed the
limits given in section 2.2.6.5.

5

N

(o
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Resolver Differential:

2.2.6.1.6.1 Resolver Differential-Rotor: The basic circuit for electrical error

testing of the rotor windings of resolver differentials is shown in
Figure 27. Rated voltage and frequency should be applied to terminals
51-53. The exrror at a given rotor position is the mechanical rotor
position minus the electrical position. The maximm errors, in absolute
value, of a resolver differential rotor should not exceed the limits
given in section 2.2.6.5.

2.2.6.1.6.2 Resolver Differential-Stator: The basic circuit.for electrical

error testing of the stator windings of resolver-differentials is
shovn in Figure 28. The stator terminals of the regolver differ-
ential should be connected to the stator terminals ¢f a resolver
transmitter of equal magnetic, electrical, and mechgnical size.
Rated voltage and frequency should be applied to the resolver
transmitter. The output terminals RoR)‘of the resolver differ-
ential should be connected to the null meter. The ¢nergizing
transmitter should be turned until.its electrical pgsition, measured
as described in 2.2.6.1.4 is at the desired value. |The angular
position of the unit under test“that preduces a zerg reading of

the null meter should be determined. The error at g given rotor
position is the mechanical rotor position minus the |electrical
poeition. The maximm errors, in absolute values, gf a resolver
d.iffgrential stator should not exceed the limits given in section
2.2.6.5.

2.2.6.2 [lectrical Frror - Alternate Methods: Production testing may be

pbtained by the-proportional voltage method.

ccamplished by comparison methods providing that the exror curve
o obtailned will ‘not vary more than 2 minutes from the drror curve
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Electrical Error - Resolver Differential - Rotor (See page 47, para.

2.2.6.1.6.1)

Y

RATED VOLTS\*’li 1

8 FREQ.

(G \RED
|

(S
3/BLK

L

2Z 5o

NULL
METER

Figure 27

BASIC|CIRCUIT FOR ELECTRICAL ERROR TESTING OF

RESOLVER RIFFERENTTIAL ROTOR WINDINGS

b
S
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Klectrical Error - Resolver Differential - Stator (See page 47,
para. 2.2.6.1,6.2)

YEL
;/E\RED
RATED VLTS =
a8 FREQ I
\3/BLK
| |
6 @
ENER(

5IZING RESOLVER
TRANSMITTER
YEL BLU
NULL
: METER
RED

NULL
METER
R-

RESOLVER DIFFERENTIAL
UNDER TEST

Figure 28
BASIC CIRCUIT FOR ELECTRICAL ERROR TESTING OF

RESOLVER DIFFERENTTAL STATOR WINDINGS
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mrror:

tions.

allowed to reach thermal equilibrium.

2.2.6.3.1 Dynamic:

magneti

should be mounted with the shaft horizontal.
be determined for 1 complete revolution of the transmitter at 1 RPM in
The receiver
errors, corrected for the calibration errors of the transmitter, should

not exdesd the values givenm inm sectionm 2.2.6.5.

both th

2.2.6.4 Different

¢ and electrical characteristics. During this test the

e clockwise and counter-clockwise directions.

ial Receiver Error:

ambient d
frequency

2.2.6.4.1 Dynamid

onditions.
and allowed to reach thermal equilibrium.

: Differential receivers should be tested/against two

transmi
differg
stator

during
for 1 g
clockwd
errors,
not exd
2.2.6.4.1.2 Procd
conng
Lock

trandmitter continuocusly as described above.

Reped

syncH
befon

ntial receivers under test.

this test.
cmplete revolution of each transmitter at 1 RPM in both
se and oounter-clockwise directions. The differential

corrected for the calibration errors of the transmitters, should

eed the values given in séction 2.2.6.5.

dure: Energize both-transmitters. One transmitter is
cted to the differentlal receiver stator, the other to
one transmitter on synchro zero and vary the setting of]

t the above\test, but with the other transmitter clampe
ro zero and vary the setting of the transmitter continu
e.

Tests should be conducted under standard ambient condi-
The synchros should be excited at rated voltage and frequency and

Receivers should be tested against torque transmitters of equal

The receilver error should

Tests should be conducted under) sthndard
The synchros should be excited at rated voltage and

tters having magnetic and electrical charapteristics egual to the
One torquetransmitter excfites the
and the other the rotor of the differential receiver under test.
The diffferential recelver should be mounted with the shaft hor
The differential recedver error should be determined

plectrically

receiver

torque

izontal

the
receliver

the rotor.
the other

d on
ously as

O
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2.2.6.5 Tabulation of Allowable Frror:

2.2.6.5.1 115 Volt, 60 CPS Synchres:

Maximum in Minutes

Flectrical Frror Unit Size
Type 18 1 23 31
Transmitte 10 10 8 8
Transmitter - Control 8 8
Control nsformer 8 8 6
Diff. Trang. - Torque - Stator 8 8
Diff. Trans. - Torque - Rotor 8 8
Diff. Trans. - Control - Stater 8
Diff. Trans. - Control - Reter 8
Receiver Error Unit dize
Type 8 1 23 31
Recelver 66 60 |0 48
Differentifhl Receiver - Stator 60

Differential Receiver - Rotor 60
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2.2.6.5.,2 115 Volt, LOO CPS Synchros:
Maximum in Minutes
Electrical Error Unit Size
Type 810 11 15 16 18 19 23 31
Transmitter - Torque 10 10 10 12 12 8 8 8 8
Transmitter - Control 10 10 10 12 12 8 8 8
Control Transformer : 1010 10 10 10 8 8 6
Diff. Trans. - Torjue - Stator 10 10 10 10 @8] 8
Diff. Trans. - Torpue - Roteor 10 10 10 10..°8| 8
Diff, Trans. - Control - Stator 10 10 10 8 8 8
Diffe. Trans. - Control - Rotor 10 10 10 8.8 8
Resolver - Transmiftter
Resolver - Cont. Transformer
Resolver - Differential - Rotor
Resolver - Differential - Stator
Receiver Error Unit Size
Type § 108 15 16 18 19 23 31
; . : -
Receiver 150 150 120 120 120 60 60 60| L8 ( A
Differential Receiger - Stator 60| L8 -~
Differential Receifer - Rotor 60| L8
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2.2.6.5.3 26 Volt, 40O CPS Synchros:

Maximum in Minutes

Electrical Error Unit Size
Type 8§ 10 1 15

Transmitter - Torque 10 10 10 15

Transmitter - Control 10 10 10 15

Control Trapsformer FO—30—14 15

Diff. Trans{. - Torque - Stator

Diff. Trans|. « Torque - Rotor

Diff. Trans| - Contrel - Stator 8¢ 19 20

Diff. Trans|. - Control - Rotor 8 10 20

Resolver - [ransmitter 18 20

Resolver - Cont. Transformer 18 20

Resolver - [Differentisl - Rotor

Resolver - [Differential - Stator

Receiver Erpor Unit Size

Lype 8 10 1 15

Receiver 150 150 120 120

Differentia|l Receiver -~ Stator

Differentiall Receiver - Rotor

2.2.7 Minimum Voltage: The minimum voltage and the fundamental cdmponent of the
minimum voltage shallibe determined by employing the circuill of Figure 29.
Thespe voltages shall Ve read on a vacuum tube voltmeter indilcating the average
value of the voltage wave in terms of the rms value of an equivalent sine
wave, The synchro shall be connected as indicated in the tdble of Figure
29. | The minimum voltage readings shall be made with the synchro approximately
at the electrical angles shown in the table. With the switdh in position (1)
the rotorshall be turned to determine the minimum value of [the fundamental
voltage. <Without further turning of the rotor, the switch shall be changed
to ppsifion (2) and the total minimum voltage shall be read. The maximum
valuts—of—te 1o ge ang of the rundamental camponent of the

minimum shall not exceed the values specified in 2.2.7.1. The value of

the fundamental voltage shall have been corrected for the attenuation of
the filter used. The filter shall have a minimum input impedance of 10
times the maximum Open circuit impedance of the secondary of the unit under
test.
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Minimum Voltage - (See page 53, para. 2.2.7)

PRIMARY

O—

SECONDARY _l _'3_

LOW PASS
FILTER

5w
74w

Figure 29

Circuit for Determining Minimum Voltage

Table of Connections for Minimum Voltage Test

°° 9 T

SYNTHRO —
UNDER ELECTRONIC
TEST VOLTMETER

Test Unit Primary Supply Required Null Voltage
Across Volts Across At Eleptrical
Terminals Angles
cxX Rl - Ro  115.0%% 51 S3 o® | 180°
(26)* S3 S2 60° | 240°
S2 Sy 120° |- 300°
cD -(8187) T8.0%* Ry R 0® |- 180°
T (10.2)* Ro R?_ 60° | 2k0°
R3 Rp 120° |- 300°
- . e |. o
cD 546515 (7_1?0"3;‘ gg_lpz 2 ;380
R] Ry 120° - 300°
CD S1-(SpS3)  T78.0%% R o® - 180°
3 (10.2)* 3;31 gg 60° - 2ho°
R Ry 120° - 300°
CT Sp-(8183) T78.0%* R R 0° - 180°
(10.2)*
81-(8p83) 78.0%x Ry Ry 60° - 2ko°
(10.2)*
83-(518;)  78.0%* Ry Rp 120° - 300°
(10.2)*

#* Uge these values for "26 Volt Units".
*%* Use these values for "115 Volt Units”.
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Table of Connections for Minimum Voltape Test (Cont'd)

Test Unit Primary Supply Required Null Voltage

Across Volts Across At Electrical

Terminals Angles
RX R, - E s 0% - 180°
1° % gﬁ slg 90° - 270°
RC 51 - S5 E R, Ry 0° - 180°
Sp - 8 E Rp Ry 90° - 270°
(8182)-(s33Y) .TOTE R, Ry 450 - 2250
(sy8y)-(s382) - TOTE Rp 'R, 135° - 315°
RD S1 - S3 E Ro R, 0% - 180°
Ry Ry 90° - 270°
Sp - Sy E Ro Ry 90° - 270°
Ry Rg o° - 180°
(5180)-(s38,)  .TOTE Ry R, 45° . 2250
R1 Rj 135° - 315°
(518)-(S335) . TOTE R, R, 135° - 315°
Ry Rg 45° - 225°

Where: E is

the nominal (rated) rms primary voltage.
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2.2.7.1 Tabulation of Allowable Minimum Voltages:

2.2.7.1.1 115 Volts, 60 CPS Synchros:

Minimum Voltage (Millivolts - Max.)

2.2.7.1.2 115 Volt, 400 CPS Synchros:

Unit Size

Iype 8 1 23 3
Transmitter - Confrol TSV 25 125 Q0 100
FsV 75 75 15 75

Control Transformer SV 90 90 15 60
FSV 60 60 4o 40

Differential Trand. - Control TSV 125 125 100 100
F3V 75 75 15 75

olts - Max.)

15 16 18 10 23

75 75 63 65 75
80 8 7§ 75 75

50 50 4§ 45 60

75 75 6% 65 T5

75 75 6% 65 60

Where: "TSV" indicates total signal volts
"FSV" indicates fundamental signal volts

80 80 75 75 65
50 50 45 45 k4o

75 75 65 65 60

31

100
60

65
4o

100
60

100
60

65
ko

Minimum Voltage (Milliv
‘Unit Size
Type 8 o 1
Transmitter - Control TSV. 125 125 125 125 125 115 115 100
FSV 7 75 175
Control Transformer TSV 9c 90 90
FSV 60 60 60
Diff. Trans. - Control sV 125 125 125 125 125 115 115 100
FSV 7 75 75
Resolver - Transmitter TSV -- == 125 125 125 11% 115 100
FSV 75
Res. - Cont. Transformer TSV - -= 90
FSV 60
Resolver - Differential TSV -- == 125 125 125 115 115 100 106
FSV 75

60
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2.2.7.1.3 26 Volt, 40O CPS Synchros: (Allowable minimum voltages)

Minimum Voltage (Millivelts - Max.)

Unit Size

Type &8 1 n

Transmitter - Control SV 30 30 25
PSSV 20 20 NN

Contrel Transformer TSV 60 60 50
Fsv Lo L 30

Differenclal Trans. - Contrel sV 30 30 25
FSv 20 20 15

Resolver ~ Transmitter TSV 30 30 25
FSV 20 20 1p

Resolver - (ontrol Transformer TSV 60 60 50
FSV Lo ko 30

Resolver - Iifferentisl TSV 30 30 25
ESVY 20 20 1%

Where:

"TSV" indicates total signal volts
"FSV" indieates fundamental signal volts

15

25
15

50
30

25
15

25
15

50
30

25
15
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2.2.8 Transformation Ratio: The ratio measuring device shall not alter the open
eircuit secondary voltage by more than .1%, and shall have an inherent
accuracy of .2%. The frequency of the supply voltage shall be within 1% of
the rated frequency of the synchro. 'The transformation ratio shall be within
2% for 115 volt synchros, or 4% for 26 volt synchros, of the value given in
section 2.2.8.7.

SUGGESTED TEST CIRCUIT

A for transformation ratios greater than one (1).

PR

/ Primary of Secoﬁdary of _+
Applied volts /_C gynchro synchro Tiot
Pr .ed Frequency 7 under test under test

/ 1 1 t_faT

1 I
Rgot |2 Full
Rtap Retector rgot > 20 times the [open
i —_ ] —_ - eirecuit output
impedance of [the
synchro undexn test
Pigure 30

Connect the synchro as shown in the preceding diagram and position its
roter at the maximum output veltage position. Set rtap &t any arbitrary
position, grovided however that the ratio riot shall be greater then the

Tta
transformation ratio of the unit under test. PVary Rbap and C for a minlmum
null meter reading. ‘The transformation ratio of the unit under test is
determined from the following equatien:

®

N
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Transformation Ratio - (Con't. from page 58, para. 2.2.8)

I.R. =(£.t2_*:> (;RE‘;E) cos ©
rtap,/ \Rtot

Where: 0 = tan-l Xe
Rtot

27r fc

B fox transformation raties less than one (1).

g i i
! Primary of Secondary of
Applied volts /- C synchro synchro
Rated freq. / under test under test
. L )
L na
Rtot Detecter

i

Figure 31

1.

Connect the synchro as shewn in the preceding diagram and pogition its roter
at the maximm output voltage positien. Vary Rtap and C fer|a minimum null
meten reading. The transformatien ratio of the unit under test is determined

fromt the fellowing equatien.

T.R. = E’E_B cos ©
Rtot

Where: © = tan~T ¢ X°=-2—1%—i-,-é-
Rtot

NOTE: 1. In both A and B above, the phase shift of the unit under test is
equal to the angle O.
2. The preceding circuits will not function if the time phase of the
output voltage of the unit under test lags the applied voltage.
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2.2.8.1 Transmitters and Receiver: (Transformation ratio)

2.2.8.2

115 Volt Synchros: 'The transformation ratio of 115 volt transmitters and
receivers shall be obtained by applying 115 volts *1 percent across synchro
terminals R)-R, and turning the rotor until voltage E(Sl3) is a maximum.

26 Volt Synchros: The transformation ratio of 26 volt transmitters and
Teceivers shall be obtained by applying 26 volts *1 percent across terminals
R)-Rp and turning the rotor until veltage E(Sl3) 1s a maximum.

Control ‘ﬁmnsformer:

115 Volt [Synchros: The transformation ratio of 115 volt control| trans-
former shall be obtained by applying 78 volts :1 percent across terminal
Sp and terminal S} which is oonnected to S3. 'The rotor shall be| turned
until veltage E(R;o) is & maximum.

26 Volt Synchros: The transformation retio of 26) volt control transformer
shall be [obtained by applying 10.2 velts *l1 percent acress terminal Sp

and terminal S) which is connected to S3. Theé- rotor shall be turned until
voltage E(Rjp) is a maximum.

s
t

»

®
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2.2.8.5

- 2.2.8.6
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Differential Transmitters and Differentisl Recelver: (Transformation ratio)

115 Velt Synchros: Te transformation ratio of 115 volt differential
transmitters and differential receivers shall be ebtained by applying

78 volts %l percent across terminal S, and terminal S) which is connected
to S3. ‘e rotor shall be turned until voltage E(R;3) is & maximum.

26 Velt Synchros: The transformation ratio of 26 volt differential
transmitters and differential receivers shall be cbtained by applying
10.2 volts 1 percent across terminal S and terminal S5; which is

o . E(Rj3) 1s a

- L) L AU A F LA

Résolver-Transmitter:

115 Volt Besolvers: The transformation ratio of 115 volt |resolver trans-
mitters shall be obtained Ly applying 115 volts-*l percent between terminals
Ry and R3 and turning the rotor until E(S33))is & maximum.

26 Volt Resolvers: 'The transformatien ratio of 26 velt reselver trans-
mitters shall be obtained by applying 26 volts tl percent [between terminals
Rj| and R3 and turning the rotor until E(Sl3) is a maximum.

Repolver-Control Transformer:

115 Volt Resolvers: The traasformation ratio of 115 volt [resolver-control
t formers shall be obtained by applying 90 volts +1 pencent between
te 1s 81 and 53 and.turning the rotor until E(Rpy) is |8 maximmm.

26| Volt Resolvers: The transformation ratio of 26 volt resolver-control
transformers shall 'be obtained by applying 11.8 volts *1 percent between
tefminals S; and §3 and turning the rotor until E(Ry,) is |a maximum.

Regolver-Differential:

115 Volt ‘Resolvers: The transformation ratio of 115 volt [resolver-
differentials shall be obtalned by applying 90 volts *1 pelrcent between
terminals S) and 53 and turning the rotor until E(Rj3) is p maximum.

26 Volt Resolvers: The transformation ratio of 26 volt resolver-differ-
entials shall be obtained by applying 11.8 volts tl1 percent between
terminals S; and S3 and turning the rotor until E(R;3) is a maximum.

Mabulation of Allowable Values:

Nominal
Voltage

System ___Ratio of Transformation
Frequency ™ 0| CD DR TR

19
3

15
15

26

E
13
1IC

60 783 | .783| .735(21.154 | 1.154 | 1.254].783 | -= | --
koo <783 | .783| .735)1.154 { 1.154 | 1.154|.783 ] . 783! .639/1.000

koo A5k | 45k 12,203 | 1.154 { 1154 ] 1.254] L5k | 45k 1.906]1.000
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2.2.9 Receiver Spin and Synchronizing Time:
determine whether the rotor of a receiver or differential receiver will come
to rest at the position of synchronism from any initial angular position
without spinning.
which is locked in the synchro zero position.

2+.249.2 Receiver:
Terminals of a torque transmitter of the same size.

2.2.9.2

62~

The purpose of this test is to

The receiver shall be connected to a torque transmitter

The receiver under test shall be connected to the corresponding
A test dial as shown

in Figure R0 shall be mounted on the rotor of the unit.

The rotor|

the units| energized with 110% nominal volts of rated frequencys
procedure| shall be performed 3 times for a clockwise displacemen

times for| a counter-clockwise displacement.,

This
and 3

The synchro shall bge considered

to have fpiled the spinning test if it fails to synchronize in apy of the

trials.

The synchironizing time is the length of time required for the regeiver

rotor to synchronize and remain in synchronism within 0.1° after

the system at the rated voltage and frequency.

of an osdillograph.

Differentffial Receiver:

=

by means

The differential receiver under test shalll be

connected to the corresponding terminals of a torque transmitter|of the

same sizde
rotor of [the units

A test dial as shown im Figure LO shall be mounted oh the

The differential receiver shall be energized by applying the volftage for
the partilcular type as tabulated under section 2.2.L, between terminals

52 and S4 which is connected to S3.

The torque transmitter shall be locked in its synchro zero position. The
rotor of |the diffenential receiver shall be displaced 1780 +2° from its

synchro zero position.

This procedure shall be performed 3 times for a

clockwisq displacement and 3 times for a counter-clockwise displhcement.
The syncHlro shall be considered to have failed the spinning test) if it

fails to [sgnChronize in any of the trails,

The synchronizing time shall be measured for initial displacements of 30°

and 178° +2° by means of an oscillograph.

ro zero and

energizing
The synchronizing time
shall b e measured for initial displacements of-30° and 178° 120

N
S

("\
Y
N
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Size

Unit

Maximum Synchrénizing Time - Seconds

309 Displacement

179° Displacement

115V
60C

115V
L00C

26V
' Looc

115V
60C

ISV 26V
uooc | Looc
1

:
1

e
olo

i
i
i
i
{

10

PP TR
=|&
olo

DR | |
: ; j 5
11 TR ' 2,00M2.0 4.0 | 40
: : ; ]
; ! i !
15 ; TR z 2.0 . 2.0 | 4,0 | 4.0
; DR ; 2.0 | 2.0 L0 T K0
; | L :
: : H ; !
16 TR \ 2,0 ? 4.0 |
: DR i 2,0 Y ¥ 4,0 °
18 ! TR ! 1.0 ! 1.0 . 2.0 | 2.0 ]
[ : ; : ; .
r : ‘ : ; ;
! DR o= = P -
i | f
23 TR i 1.0 1.0 ;2,0 | 2.0
31 TR 1 1.0 | 1.0 | . 2.0 ; 2.0
DR ? 100 lcO 3 200 2.0
e: ;

ARPA61 A
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NOTES:

Unless otherwi

specified toleparnees—on

fractions +1/§
decimals *.005
angles +1°
Material:
Disc-Aluminum
Hub-Aluminum p

Issued 7-1-55
Revised 11-15-59

se

067 DIA, 4HOLES IN DISC
0—80ONF-2, 4 HOLES IN HUB
EQUALLY SPACED ON DIM. N B.C.
FOR 0-80 FILLISTER HEAD

SCREWS 3/64 LONG

1716 DIA, 2 HOLES

),

per AMS 4037
er AMS 4120

7/64 DIA, 4 HOLES [EQUALLY
SPACED ONDIM. M [B.C.

BALANCEHD CLAMP
4 SLOTS IN HUB .031 WIDE

oes 00 r | EQUALLY SPAGED
l l ‘— A N3
6 r:tOOl /16
048 T
DISC 016 RADIUS PERMISSIBLE
HUB ‘ - BREAK EDGE
S3IZE OF
SYNCHRO DIMENSTIONS AND TOLERANCES
Al B C D E F G M N
ceee [£.002 [+.00Ck |+.0000 |-mnmmnen +.001| ===~ £.005| —mmmn | mmm
-.0000 |-.0004 -.000
8 To fit -
Synchro
10 Shaft
) .0001

11-15-16 |1.500|1.200{ ,5625 | .5625 o .2ks !t .8121 .300] .375 | .687

18-19 2.000|1.200| .5625| .5625 {000k |  oys5| .812| .300] .375]| .687

23 2.67112.000| .6250 | .6250 Free .307| .8751) .350 | .437| .750

3L 3.500(2.000} .6250 | .6250 ".3071] .875] .350 | 437 ] .750

Figure 32

SYNCHRO DIAL FOR SYNCHRONIZING & SPINNING TESTS

A,

R

-

@
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2.2.10 Temperature Rise:

2.2.10.1

2.2.10.2

2.2.10.3

General: The synchro should be mounted centrally in a square aluminum
plate, as shown in Figure No. 17. The synchro shall be held in place
by recommended mounting clamps. All surfaces of the plate shall be
finished with black anodize. The plate shall be mounted on supports
which allow approx. 1/4" clearance from other surfaces at the base

and held in an upright position by 2 supporting arms. The base and
upright supports are to be made of any suitable heat insulating
material. The unit shall be maintained at 22°C #3°C. until unit

aches a state of equilibrium. The unit and its mount shall be
ocated to assure minimum effect from air currents and ‘ambient tempera-
rise.

ting Plates: The mounting plates, bases and)supportls are shown in
gures 17, 186 and 19.

reuit: The temperature rise of both rotor and the sm the unit
hall be measured by the resistance change method. Mea ts should
be recorded until equilibrium, (1 degree rise in 30 minutes), is attained.
The following formula should. be used-for calculating the temperature:
Temperature Rigse ©C. = Ry - "R¢ (2311_5 +17¢)
R
C
Ry = resistance of winding at the final equilibrium temperature

Rg = resistance of winding at the starting temperature T
Tc = ambient temperature °C. at start of test

A schematic diagram of the circuit to be used for each type of synchro
1s shown in Figures 33 thru 38. Switch SW; connects the|bridge to the
rotor or stator as desired. Switch SWo connects the synthro to its
txcitation in the bridge circuit. It is imperative that| there be no
ignificant cooling of the synchro while the measurements are being
de;

0
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RATED VOLTS
FREQ

&

—o0

—0

66—~

Temperature Rise - Transmitters and Receivers. (5ee page 55, para. 2.2.10.3)

<

B{A LANCED LOAD
|

SWp

ING — L_(R)E-Y
l 2/

o

SWT N\
TO BRIDGE

Figure 33

Circuit for Temperature Rise Test for Torque Transmitters,
Control Transmitters and Receilvers

6Zs0

N
AN
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RATED VOLTY
& FREQ

Temperature Rise - Control Transformer (See page 65, para. 2.2.10.3)

BLU

BLK

S

ENERGIZING
SYNCHRO
TRANSMITTER

SYNCHRO CONTROL
TRANSFORMER
UNDER TEST

BRIDGE

YEL

RED

ELK
R

l R

Figure 3L

Circuit for Temperature Rise Test for Control Transformers
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Temperature Rise - Differentials (See page 65, para. 2.2.10.3)
ENERGIZING

SYNCHRO
TRANSMITTER

N\
RATED VOLTS \-F
& FREQ
Y
U

@

[

SYNCHRO
DIFFERENTIAL
UNDER TEST

=

o

no o

T‘L

BALANCED LOAD AS REQUIRED SEE 2.2.10.4

6Z gp

Res ist;L

Temperature Rise Test for Difreiential Pransmitters and Differential Receivers

(check both rotor and stator) Figure 3%

~

-~
o J
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