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ey s~Co SELF SYNCHRONOUS MOTORS (SYNCHROS)

SYNCHROS, which are electromagnetic devices
resembling electric motors, are used primarily for
transfer of angular position data. They are essen-
tially transformers whose primary to secondary
coupling may be varied by changing the angular
position of the rotor with respect to the stator.

SYNCHRO SYSTEMS consist of two or more in-
terconnecting synchros, plus auxiliary units such
as indicators and capacitors where required. Sys-
tems which provide low power mechanical output
capable of positioning indicating devices, activat-
ing sensitive switches, or moving light loads are
known as TORQUE SYSTEMS. Systems which pro-
vide an electrical output and are primarily used as
follow-up links and error detectors in servo auto-
matic control systems are known as CONTROL
SYSTEMS. One system may often perform both
torque and control functions. Some torque units
can be used as control units, but control units can-
not be used as torque units. Units are generally
grouped according to their intended use. The func-
tional classifications are as follows:

Torque Transmitter — Transmits angular data ac-
cording to the position of its rotor with respect to
its stator. The rotor is positioned mechanically in
accordance with the information to be transmitted.
The output is electrical data corresponding to the
position of the rotor. Torque transmitters are usually
used to drive receivers, or combinations of differen-
tials and control transformers.

Control Transmitter — Performs the same function
as torque transmitters except they use less exciting
current. They are more frequently connected to
control transformers and less often to a differential
or control transformer series.

Torque Differential Transmitter — Electrically trans-
mits angular data (obtained from a torque trans-
mitter and the position of its rotor with respect to its
stator) equal to the algebraic sum or difference of

the electrical input on its stator. The electrical out-
put is used by a torque receiver, another torque dif-
ferential transmitter or torque differential receiver.

Control Differential Transmitter — Performs the
same function as torque differential transmitter, ex-
cept that it is used in control rather than torque
systems.

Torque Receiver — A unit whose rotor assumes an
angular position determined by the electrical data
supplied to its stator from a torque transmitter. Its
rotor must be connected in parallel with the rotor of
its associated torque transmitter, and both units
energized from the same power source.

Torque Differential Receiver — A unit whose rotor
assumes a position determined by the algebraic
sum or difference of the electrical input supplied to
it by two torque transmitters, or two torque differen-
tial transmitters, or one of each.

Control Transformer — A unit which accepts elec-
trical data from a transmitter or differential trans-
mitter to produce an electrical output proportional
to the sine of the difference between the control
transformer rotor angle and the electrical angle fed
to its input.

Rotary Transformers have a single phase salient
pole rotor primary and a single phase non-sinusoid-
ally wound stator secondary. The windings are elec-
trically isolated and the resolution is essentially
unlimited.

Resolver — Used for vector addition and to resolve
avector voltage into its quadrature components.

Phase Shifter — Basically a resolver specially made
and calibrated as a phase shifter. The error is the
plus or minus difference, in degrees, between the
time phase of the output and the physical input
angle of the rotor.

GUARANTEES: The general guarantees recommended by N.E.M.A., by which this Company has always abided, are as follows:

“The manufacturer agrees to correct, and shall have the right to correct, by repair or replacement, at his own expense, at his option,
F.O.B., his works, any defects in said apparatus which may develop under normal and proper use within twelve months after date
of shipment, when inspection proves the claim; providing the purchaser gives the manufacturer immediate written notice of such
defects, and provided further that during said period apparatus is properly cared for, operated under normal conditions and with com-
petent supervision. The correction of such defects by repair or replacement by the manufacturer shall constitute a fulfillment of all his

obligations to the purchaser.

“The manufacturer shall not be responsible for any damage resulting from improper storage or handling prior to placing the
apparatus in service, and the manufacturer shall not assume any expense or liability for repairs made outside his works, without his

written consent.

“The manufacturer shall not be liable for consequential damage in case of any failure to meet the conditions of any guarantee.”
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TRANSMITTERS OR RECEIVERS

Type
No.

19
2901
408
409
857

691
1127
1130

179

331

373
1120
2535
2188
1778

410
1247
626
1389
823

1099
2399
1751

881

689
958
1447
847
1113

753
861
1223
1792

*|Input with secondary circuit open.

Frequency

Hz.

60
60
60
60
60

60
60
60
25
40

50
400
60
400
60

60
60
60
60
25

50
60
60

60

60
60
60
60
60

60
50
400
60

Volts Amps.
24 .19
24 1.15

115 .15

115 A5

L5l . 5lib

115 15
115 =45

115 .16

115 A5

115 .15
115 .15
115 .35
115 15
115 35
115 .14
115 .23
115 .23
115 .80
115 .43
115 .16
115 23
115 .23
115 .10

220 .20
115 .30
115 .48
115 .94
115 .35
115 1.40
115 .30
115 40
115 1.40
115 1.00
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15
10
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20
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No.
Watts Phases

1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
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D.C.
Resistance,
Ohms

60
5
195
195
195

210

78
170
300
430

295
12
130
13
174

84
84
32
53
67

125
83
84

176

28
15
10
28

23
24
0.8

SECONDARY

D.C.
No. Resistance

Volts Phases Ohms

15
24
34
34
34

34
34
90
34
34

34
34
55
34
34

34
34
34
90
34

34

57
57,

90

34
34
34
90
90

107
90
90
34

16
56
62
62
62

62
25
382
914
220

94

179
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31

21
21

107
185

32
80
21

5
5

www Wwwwww

B, F or R FRAME, PAGE 6

Torque Max. Connection
Gradient Torgue Static Diagram
0z-In./° 0z-In. Accuracy Service Page 5
.02 1.5 +3° Indicate 1
.04 2.5 +2° |Indicate 1
.04 2.5 +2°  Indicate 1
.04 2.5 +3°  Rotating 1
.04 215 +1° Indicate 1
.04 2.5 +2° Indicate 1
.07 5.0 +1° Rotating 4
.04 2.3 +2° Indicate 4
.04 2.5 +3° Indicate 1
.04 2.5 +2° Indicate 1
.04 25 +2° Indicate 1
.04 3.2 +2° Rotating 1
.04 2.2 22 Indicate 1
.04 3.2 +2° Indicate 1
.04 2.5 +3° Indicate 1
BL, FL or RL FRAME, PAGE 6
.07 4.2 +2° Indicate 1
.07 4.2 +1° Rotating 1
25 12.0 +1° Indicate gt
.14 9.2 +1° Rotating 1
.05 2.7 +2° Rotating 1
.08 4.5 +1° Indicate 1
.07 4.2 +1° Indicate 1
.07 4.2 g Indicate 1
AIFE FRAME, PAGE 7
.20 14 =€ 1

AILFE or AILFEX FRAME, PAGE 7

38
10

71

44
1.4
1.8

W www Wwwwww

.30
37
.64
.35
.95

.30
45
.30
95

17 =18 1
30 +=1° 1
54 +1° 1
25 =G 1
64 =] 1
17 =2 1
35 =+=1° 1
40 S2IR 1
55 +1° 1

HOW TO ORDER Frame designation, followed by

dash, should precede Type No.
Examples: B-19, FL-410,
AIFE-881, AILFEX-1223




DIFFERENTIALS

B, F or R FRAMES, PAGE 6

PRIMARY SECONDARY
D. C. D.C. Connection
Frequency * ot No. Resistance No. Resistance Diagram
Type No. Hz. Volits Amps Watts Phases Ohms Volis Phases Ohms Service Page 5
407 60 34 26 7.5 3 138 34 3 48 Indicate 2
411 60 34 .26 7.5 3 138 34 3 48 Rotating 2
539 60 55 175 105 3 360 55 3 152 Rotating 2
1132 60 90 .37 235 3 800 90 3 225 Indicate 2
AILFE or AILFEX FRAME, PAGE 7
1115 60 90 1.65 90 3 16 90 3 16 | Indicate 3
CONTROL TRANSFORMERS B, F or R FRAMES, PAGE 6
PRIMARY SECONDARY
D.C. D.C. Voltage Connection
Freguency No. Resistance No. Resistance Gradient Diagram
Type No. Hz. Volts Phases Ohms Voits Phases Ohms V/Deg. Page 5
819 60 34 3 250 49 il 525 .86 i
1131 60 90 3 170 115 1 382 1.80 4
1692 50 34 3 250 49 1 525 .86 i
ROTARY TRANSFORMERS AILFE or AILFEX FRAMES, PAGE 7
PRIMARY SECONDARY
D.C. D. C. Connection
Frequency * * No. Resistance No. Resistance Diagram
Type No. Hz. Volts Amps Watts Phases Ohms Volts Phases Ohms Page 5
1492 60 115 1.2 18 1 10 34.5 1 1.20 6
611 60 115 -3 6 1 28 128 il 29 6
1213 60 115 152 18 1 10 150 1 19 6
704 60 220 14 4 1 86 270 i} 125 6
RESOLVERS B, F or R FRAMES, PAGE 6
PRIMARY SECONDARY
D. C. D.C. Voltage Connection
Frequency * * No. Resistance No. Resistance Gradient Static Diagram
Type No. Hz. Volts Amps Watts Phases Ohms Volts Phases Ohms V/Deg. Accuracy Page 5
777 60 115 .054 5 1 1300 13 2 354 .225 =12 5
AILFE or AILFEX FRAME, PAGE 7
1220 60 | 115 1.20 20 1 10 150 2 24 | 3.0 +1° 5
PHASE SHIFTERS B, F or R FRAMES, PAGE 6
PRIMARY SECONDARY
D. C. D.C. Connection
Frequency No. Resistance No. Resistance Diagram
Type No. Hz. Volts Phases Ohms Volts Phases Ohms Page 5
595 60 220 3 1590 120 3 976 3
AILFE or AILFEX FRAME, PAGE 7
1168 240 120 3 7 120 3 6 | 3

*Input with secondary circuit open.
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CONNECTION DIAGRAMS

ORANGE WHITE YELLOW RED
YELLOW BLUE

YELLOW BLUE ORANGE WHITE

5 6 BLUE YELLOW
RED ® @
BLACK 3

BLUE E ) 0 0 (
G RED
WHITE ORANGE

YELLOW ORANGE
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B or BL FRAME
BASE MOUNTING

e}
o
Wl

at=— LEADS OPTIONAL

e %
| | |
i3 ol ry
o, T
\“"":‘3‘
: T
7)) D
= e
8 ™ - - 8 2
o Jects,

ALTERNATE FRAME | "L" "X"  |WEIGHT L——x——— _/ 375k
TERMINAL BOARD B 3-1/8 | 1-1/16 |19 0OZ. #8-32NC-2 TAP 2 HOLES 750
. - 1/4 MAX. SCREW DEPTH :
BL 4 1-15/16 | 28 0Z. %0 BAINT
LI §_ e = 2l_ _—
or 8 3
FACE MOUNTING — ‘”le_ 125 —o o 1250 —»f
ab— LEADS OPTIONAL (\e\:. 1A.005 T.ILR. OA.005T.I.R.
\\}\\:\\‘ \ \:‘&‘: ;
e Ly ( T
% %, I
2 VAR !
Il!!f\ (0 - i | 3 |
E:‘«.. ac O _ | .875 5y
l:i'} K 873
+Ulow IR
) A
5 ‘ =
! ,005R,
_A-.
L. 15621557
ALTERNATE FRAME | "L" WEIGHT # 8-32NC-2 TAP, 2HOLES
TERMINAL BOARD " 3178 | 1o oz 3/16 MAX. SCREW DEPTH
FL 4" |esoz. v NO PAINT

R or RL FRAME

RING MOUNTING

(.f‘l"— LEADS OPTIONAL
(\\“\

. 5 2.500
p——— "L —_—.r-é T 2.495
| 2.312

B
}
®|—

i ® A.005 T.I.R.
ol
o
q—:f-ﬁjﬁ\_
I %\n——\ ) ez r
B = i
~ @0’ [ l
Ll

F-\ 1562-,1557

8 —.005 R.

FRAME | "L" |WEIGHT 5

ALTERNATE R |3-is8 | 190z 250, =—lgg—
ERMINAL BOARD
i ) RL 4" 280Z. L A.005 T.L.R.]
/ NO PAINT
TOLERANCES NOTE
FRACTIONS : t 1764 .- ALUMINUM FRAME 2,-STAINLESS STEEL SHAFT
DECIMALS : +.005 3-BALL BEARING CONSTRUCTION  4.-MOTOR LEADS 12" LONG OPTIONAL
5.~FINISH -BLACK 6.-SHAFT RUNOUT.00I T.L.R.

7.- BASE (B), FACE (F),OR RING (R) MOUNTING CAN BE ORDERED
INANY COMBINATION WHEN SPECIFIED (EX. FB=FACE & BASE MTG.)



1 n
AIFE I ok
FRAME e
1 NAMEPLATE
WEIGHT 3'/s LBS. /
==
L005R.—
° 3
b |
1.250 £'_
1248 -
[PRE|
o E
.3125
31207 Y J
#10-32NF-2 TAP 4 HOLES
EQUALLY SPACED ON 2.250 DIA. B.C.
5/16 MAX. SCREW DEPTH
E , .
FRAME o
! - 25
1
WEIGHT 4'/4 LBS. W ramerLare
(=]
G .OOSR.—\
#_
1.250
& 1248 .
’ { .,
1.750 - 3
g I'To 3125
3120
. i ;L J
-’.ea'r L I s
‘ 2.3 812
1.375— \ 32
#10-32NF-2 TAP 4 HOLES il # 10-32NF-2 TAP 4 HOLES
! %*., EQUALLY SPACED ON 2.250 DIA. B.C. 2 3/8 MAX. SCREW DEPTH
5/16 MAX. SCREW DEPTH
1/4-20 SOCKET HEAD
AILFEX
1 3
FRAME ois
-+~ =125
WEIGHT 5 LBS.
NAMEPLATE
,005R.—~
T B

I 312
875 22

o
ok
[~
V.
[
= |
1)
=4
o1
oo

17/64 DIA. 4 HOLES \-—Iﬁ—‘-—-%&‘l?ﬂ——h

#10-32NF -2 TAP 4 HOLES
EQUALLY SPACED ON 2.250 DIA. B.C.
5/16 MAX. SCREW DEPTH

TOLERANCES NOTE
FRACTIONS ; & 1/64 .- ALUMINUM FRAME 4.- MOTOR LEADS 12" LONG OPTIONAL
DECIMALS : +.005 2-STAINLESS STEEL SHAFT 5.—FINISH - BLACK

3.-BALL BEARING CONSTRUCTION 6.- SHAFT RUNOUT ,00IT.I.R.




AVAILABLE ELINCO ENGINEERING

ELINCO’s Engineering Staff maintains a constant development program which, during the
past year alone, developed in excess of a hundred new units to meet difficult commercial

and military specifications.

The ELINCO catalogues referred to below contain complete electrical characteristics and
physical specifications on hundreds of representative motors and generators:

A.C. AND D.C. GENERATORS CATALOGUE EI-1

More than 150 representative A.C. and D.C. Generators of
the following types:

A.C. Permanent Magnet Generators

A.C. Sine Wave Generators

D.C. Dual Field Generators

D.C. Permanent Magnet Generators (Tachometers)

D.C. Speed-Squared Generators

D.C. Wound Field Generators

A.C. AND D.C. COMMUTATOR MOTORS
CATALOGUE EI-2

More than 200 representative Commutator Motors of the
following types:
A.C. and D.C. Universal Motors
A.C. and D.C. Split Field Universal Motors
D.C. Governor Motors
D.C. Permanent Magnet Motors
D.C. Series Motors
D.C. Split Field Series Motors
D.C. Separately Excited Shunt Motors
D.C. Shunt Motors
D.C. Split Field Shunt Motors

A.C. INDUCTION AND A.C. TORQUE MOTORS

CATALOGUE EI-3

Approximately 100 representative Induction Motors from 15
to 400 cycles, available in one, two or three phase, single or
dual speeds, single or dual voltages. Data is included on
single phase A.C. Induction Brake Motors.

Also included is complete data on approximately 50 Torque
Motors for continuous or intermittent duty, single or multi-
phase, 60 cycle or odd frequency, and 115 or odd voltage.

A.C. SYNCHRONOUS MOTORS CATALOGUE EI-4

More than 300 representative Motors of the following types:
A.C. Hysteresis Synchronous Single Speeds
A.C. Hysteresis Synchronous Multiple Speeds
A.C. Polarized Synchronous Motors
A.C. Stabilized Hysteresis Motors
A.C. Salient Pole Induction Motors

A.C. AND D.C. SERVO COMPONENTS CATALOGUE EI-6

Nearly 100 representative Motors and Generators of the fol-
lowing types:

A.C. Low Inertia Induction Servo Motors

A.C. Induction Generators

A.C. Motor-Driven Induction Generators

A.C. Motor-Generator Sets

D.C. Motor-Generator Sets

ELINCO’s Engineering Staff, with over 50 years experience in the specialized field of sub-
fractional electrical rotary equipment, is available to tackle the toughest problems of heat,
humidity, shock, vibration, torque, acceleration, weight, mounting and special design. Fast
delivery on prototype units — send your complete electrical and mechanical requirements
to:

Electric Indicator Company, Inc., 272 Main Ave., Norwalk, Conn. 06851, Phone (203) 847-5861
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