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INTRODUCTION

Specifications written around precision motor tachometer generators have specified certain necessary
characteristics, such as stall torque, power input and oufput voltages under production test conditions and
techniques that are mainly and properly concerned with accuracy and the shortest possible test time.
The controlling factors in these characteristics are copper and aluminum, which are inherently
temperature sensitive, and therefore these characteristics are degraded when the motor is operating for a
period of time, In large power devices this degradation is relatively inconsequential, but in precision motor
tachometer generators the reduced size of the unit and the high resistance to reactance ratio of the rotor
combine to make this degradation a factor of importance. The amount of change for a given temperature
variation, though, will vary with size and internal design, so that it is not practicable to assign a definite
limiting percentage value of degradation to either motor tachometer generators as a class, or to sizes.

In order to ease the equipment design engineer's problem and at the same time provide a basis for
more accurate comparable measurements between manufacturer and user, this recommended practice sets
up "Standard Conditions'" for design assurance testing and tabulated values which differ from previous
publications by requiring the unit to be in a warmed-up condition which approximates its average use tem-
perature. These conditions and the basic tests to which the tabulated characteristics refer are grouped in
section 2. 2 (Design Assurance) and compose a complete list of defining characteristics.

Since this standard (warmed-up) condition is impractical for 100% production testing or incoming
inspection testing, an additional section 2, 3 (Performance Testing) has been provided. Most section
headings in 2, 3 are identical to section headings in 2, 2, but it will be noted that no warm-up period is
required, However, all paragraphs dealing with a parameter that could change with warm-up have a
statement that, "the values obtained should (exceed, be less than) those shown in appropriate tables when
corrected for nonstandard (cold, no-mounting plate) conditions, ** This means that the manufacturers
must determine and use the proper degradation factor for their units so that they can properly guarantee
rated (warmed-up) performance even though they may use a simpler test for production acceptance.

The repetitious use of the phrase "unit should be as specified in 2. 2, 1. 3" in section 2, 2 paragraphs,
and the equally repetitious use of the phrase "when corrected for nonstandard conditions" in sections 2, 3
is intentional. This recommended practice is not in itself a purchasing document, but will serve as the
basis for such documents. It is conceivable that certain purchasing documents may not require control
of all parameters listed: If these phrases did not appear in every paragraph to which they apply, the
specification writer who does not need control of all parameters might very easily miss the important
first paragraphs defining conditions and in so doing would wind up with a specification that would not
give him satisfactory reduction of this degradation that comes with normal operating ftemperature.
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1. SCOPE

1.1 General: This recommended practice establishes objectives for high performance control motor
tachometer generators to be used with aeronautical and associated equipment in protective en-
closures or completely within the shell of the aireraft so that they are subjected only to the
internal climatic conditions of heat, cold, shock, vibration, and humidity. Control motor
tachometer generators larger than size 23 are not covered in this document,

1.2 Type Designation of Control Motor Tachometer Generators: Control motor tachometer generators
are classified nccording to frame size, control winding voltage, power supply, variable, and
environmental capability. The prefix M. G. in the frame size designates a motor generator., This
information is contained in the type designation which should consist of five blocks of alternate
numerals and letters as follows:

Number Letter Number Letter Number Letter

1.2.1 1.2.2 1.2.8 1.2,4 1,2,5 1,26

MG Control Fixed & Variable Environmental Tachometer ‘
Frame Winding Energizing Capability Generator

Size Voltage Winding Class

Power Supply

1.2.1 Frame Size: The two numerals in the first block of the type designation number, multiplied by
0.1 indicate approximately the maximum diameter of the unit in inches, If the diameter is not
exactly a whole number of tenths, the next higher tenth is used. Frame sizes and exact dimen-
sion should be limited to thoge shown in Figure 7.

1.2,2 Control Winding Voltage: The second block of the type designation number should be the letter
L or T, indicating a winding for line voltage, or transistor amplifiers. The table below indi-
cates the voltage value associated with L, and T for each frame size.

Frame Size Control Winding Voltage

L T

23 115 36

18 115 36

15 115 36

11 116 36

10 26 36

8 26 36

1. 2.3 TFixed and Energizing Winding Power Supply: The third block of the type designation number
should indicate the nominal power supply in accordance with the following table:

Code - Volts Frequency
1 115 400
2 26 400

1.2,4 Variable:; The fourth block of the type designation number should indicate a variable applicable
to the particular unit such as terminals, leads, and shaft in accordance with the following table:

Code Variable
A Terminal connection, smooth shaft
B Flexible leads, smooth shaft
C Terminal connection, pinion
D Flexible leads, pinion

|
DocumentsL
ub !

Document Sharina

Elldocument doroiic <ok appecy : I


http://www.avadocuments.com/doc/sae-arp667
http://www.avadocuments.com/doc/sae-arp667

SAE ARP*bLkL? 70 EM 4357340 0028774 5 WE

1.2.5

1.2.6

1, 2.7
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Ambient Temperature Capabilities: The fﬁth block of the type designation number should indi-

cate the service conditions which the unit is designed to withstand according to the following
table:

Code Service Ambient Temperature
Condition Range
1 Normal Temp. -55 C to 4850
2 Extended Temp. -55 C to +125C
3 High Temp. -55 C to +175C

Tachometer Generator Class: Tﬁe sixth block of the type designation number should indicate
the function of the tachometer generator in accordance with the following table:
Code Function

A Damping

B Integrating, Uncompensated

C Integrating, Compensated

Marking: Each unit should have the following minimum information:

1. Name (motor tachometer generator)

2, Rated voltage and frequency of each phase. Symbols #1and #2can be used instead of "fixed
winding" and “control winding, ' for the motor winding and gen input for generator winding,
respectively.

3. a) Manufacturer's name, symbol or trademark
b) Address (city and state only)
¢) Manufacturer's part number
d) Manufacturer's serial number
"e) Date code (e.g., 11/70, eleventh week and year)

1.3 Definitions:

1,31

1.3.2

1.3.2.

1.3.2,

1.3.2.

The control motor is a reversible motor which is designed to be operated from two independent
voltage sources of the same frequency in such a way that variations in the voltage source will
determine the direction, speed, and torque of the motor. A high torque to inertia ratio and a
straight line speed torque curve are inherent characteristics of this type motor.

The tachometer generator is a generator which is designed to be energized from a single phase
voltage source and to deliver a generated output voltage essentially proportional to speed and
energizing voltage. In practice residual voltages at zero speed exist. The frequency of this
output voltage is the same as the fundamental energizing voltage frequency.

1 Damping Tachometer Generators: Tachometer generators in this group are characterized by
relatively low output-to-null ratios and are therefore employed in low—gam loop servo-
mechanism applications for damping purposes.

2 Uncompensated Integrating Tachometer Generators: An uncompensated integrating tachometer
generator is a generator characterized by a relatively high output-to-null ratio and, as such,
is employed in high-gain rate and computing servomechanism applications. Such applications
require a high degree of linearity over the range of speeds of the generator.

3 Integrating Temperature Compensated Tachometer Generators: An integrating temperature
compensated tachometer generator is a generator used in computing applications requiring
integration of a variable with respect to time, This type of tachometer generator is charac-
terized by very small deviations of the oufput voltage as a function of temperature and a
minimum warm-up time. Temperature control and compensation networks are usually
integral parts of integrating generators.
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1.3.3 List of Symbols:

Symbol for
Any Speed

<

gsi

<

88q

=<.'
o

p<: ::<: E-<

a<1

=S
s

o=

2 S S S
ftal Pda

<
E

an

1.3.4 Electrical:

1.3.4.1 Tixed Voltage Winding: The motor winding which is energized by a fixed voltage.

Symbol at
Calibration Speed

Voc

o

(¢

<

qe
88C

gsic

< o< <

ssqe

Ne

1.3.4.2 Control Voltage Winding: The motor winding which is energized by a varying voltage at a time

phase difference from the voltage applied to the fixed voltage winding.

1.8.4.2.1 Center Tapped Winding: A winding having an internal tap at the center (3 external leads).

1.3.4.2.2 Split Winding: A winding divided into two equal parts which will allow series or parallel
external connection of the divided winding (4 external leads).

1.3.4.8 Energizing Voltage Winding: The tachometer generator winding which is energized by a fixed

voltage,

1.8.4.4 Quiput Voltage Winding: The tachometer generator winding whose output voltage is proportional

to the speed of the rofor when the energizing voltage winding is energized.

1.8.4.5 No-Load Speed: The speed of the shaft rotation with no external load applied to the shaft and
rated voltage and frequency of proper phase relationship applied to both motor winding and
energizing voltage winding, The oufput voltage winding is loaded with rated load,

Explanation

~ Fundamental Position Voltage

RMS Fundamental Output Voltage

Inphase Fundamental Output Voltage
Quadrature Fundamental Output Voltage
RMS Fundamental Speed Sensitive Output Voltage
Inphase Speed Sensitive Output Voltage
Quadrature Speed Sensitive Ouiput Voltage
RMS Null Voltage

RMS Harmonic Voltage

Fundamental Null Voltage

Fundamental Axis Voltage

Inphase Axis Voltage

Quadrature Axis Voltage

Energizing Voltage

Inphase Position Voltage
Quadrature Position Voltage
Speed

Inphase Null Voltage
Quadrature Null Voltage
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