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1. SCOPE
1.1 Scope

This specification relates to Synchros, 60 and 400 Hz. It is not complete in itself, but shall be used in conjunction with
MIL-DTL-81963, in which the latter shall be recognized as forming an inherent part of this specification. This standard
requires a Qualified Products List (see 6.4).

1.2 Classification
1.2.1 Nomenclature

The nomenclature shall consist of the item name, followed by a type designation including a modification letter and a
military part number. All synchros having the same design nomenclature shall be physically, mechanically, and electrically
interchangeable for all military applications. The type designation shall be indicated by a combination of digits and letters.
The type designation of 26-V synchros shall be preceded by “26V”". The complete homenclature of a size 15, 115-V,
400-Hz Synchro Transmitter is illustrated in Table 1. Nomenclature for new synchro types will be assigned by the Naval
Air Systems Command, Department of the Navy.

1.21.1 Item Name - (see 6.5.1)
The item name shall be one of the following, as applicable:

Synchro Transmitter

Synchro Receiver

Synchro Differential Transmitter
Synchro Differential Receiver
Synchro Control Transformer
Synchro Receiver Transmitter

However, on small synchros where space is insufficient for the full item name, the words “Differential” and “Control” may
be omitted.
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1.21.2 Size

The first two digits shall designate the maximum diameter in tenths of an inch. If the diameter is not exactly a whole
number of tenths, the next higher tenth shall be used.

1.2.1.3  Function

The succeeding group of letters shall indicate the function in accordance with the following:

First Letter Function
C Control
T Torque
Succeeding Letters Function
D Differential
R Receiver
T Transformer
X Transmitter
B Rotatable Stator

When two synchros are enclosed within the same housing, the nhomenclature shall indicate both units; e.g., 37TR-TR6A.
1.2.1.4  Supply Frequency

The succeeding digit shall indicate the frequency of the power in accordance with the following:

Supply Frequency (Hz) Code
60 6
400 4

1.2.1.5 Design Modification

An upper case letter “A” following the frequency digit shall indicate the original or basic design of a standard synchro type.
The first modification that affects the external mechanical dimensions or the electrical characteristics of the basic type
shall be indicated by the upper case letter “B”. Succeeding design modifications shall be indicated by “C”, “D”, etc., except
“1, “L", “O”, and “Q” shall not be used.

1.2.1.6  Military Part Number
The military part numbershall consist of the letter “M”, the basic number of the specification sheet (not including the

revision letter), an assigned dash number and a suffix letter designating the latest modification letter in the type
designation, as shown in the following example:

M 20708/14 -01 D
Military Specification Dash Latest
Designator Sheet Number Number Modification
Letter

1.3 [lllustration

A synchro classified as 15CX4D - M20708/14-01D (see Table 1) indicates the third modification to the original design of a
115-V, 400-Hz synchro control transmitter whose body diameter is greater than 1.40 inches but not greater than
1.50 inches, and the military part number specifies that this synchro has a splined shaft and terminal connections. A 26-V
synchro classified as 26V-11TX4C - M20708/ 6-01C indicates the second modification to the original design of a 26-V,
400-Hz synchro torque transmitter whose body diameter is greater than 1.00 inch but not greater than 1.10 inches, and
the military part number specifies that this synchro has a splined shaft and terminal connections.
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2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside

USA and Canada) or 724-776-4970 (outside USA), www.Sae.org.

AS7928/12 Terminal, Lug, Crimp Style, Copper, Insulated, Ring Tongue, Bell Mouthed, Tin Whisker, Type II, Class 1,
(for 105°C Total Conductor Temperature)
AS20708/1 Synchro, Control Transformer, Type 11CT4E
AS20708/2 Synchro, Control Transmitter, Type 11CX4E
AS20708/3 Synchro, Torque Receiver, Type 11TR4C
AS20708/4 Synchro, Torque Transmitter, Type 11TX4C
AS20708/5 Synchro, Torque Receiver, Type 26V-11TR4C
AS20708/6 Synchro, Torque Transmitter, Type 26V-11TX4C
AS20708/7 Synchro, Control Transformer, Type 26V-11CT4D
AS20708/8 Synchro, Control Transmitter, Type 26V-11CX4C
AS20708/9 Synchro, Control Differential Transmitter, Type 26V-11CDX4C
AS20708/14  Synchro, Control Transmitter, Type 15CX4D
AS20708/15  Synchro, Control Transformer, Type 15CT4C
AS20708/16  Synchro, Control Differential Transmitter, Type 15CDX4D
AS20708/17  Synchro, Torque Differential Transmitter, Type 15TDX4C
AS20708/19  Synchro, Torque Receiver Transmitter, Type 15TRX4A
AS20708/20  Synchro, Control Transmitter, Type 15CX6C
AS20708/21  Synchro, Control Transformer, Type 15CT6D
AS20708/22  Synchro, Control Differential Transmitter, Type 15CDX6C
AS20708/23  Synchro, Torque Receiver Transmitter, Type 15TRX6A
AS20708/25  Synchro, Control Transformer, Type 16CTB4B
AS20708/28  Synchro, Control Transmitter, Type 18CX4D
AS20708/29  Synchro, Control Transformer, Type 18CT4C

Full document details: SAE AS20708C
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AS20708/30  Synchro, Control Differential Transmitter, Type 18CDX4C
AS20708/31  Synchro, Torque Differential Transmitter, Type 18 TDX4C
AS20708/32  Synchro, Torque Receiver Transmitter, Type 18 TRX4A
AS20708/33  Synchro, Control Transmitter, Type 18CX6C
AS20708/34  Synchro, Control Transformer, Type 18CT6D
AS20708/35  Synchro, Torque Receiver Transmitter, Type 18TRX6B
AS20708/36  Synchro, Control Differential Transmitter, Type 18CDX6D
AS20708/39  Synchro, Control Transformer, Type 19CTB4B
AS20708/45  Synchro, Control Transmitter, Type 23CX4D
AS20708/46  Synchro, Control Transformer, Type 23CT4C
AS20708/47  Synchro, Control Differential Transmitter, Type 23CDX4C
AS20708/48  Synchro, Torque Differential Transmitter, Type 23TDX4C
AS20708/49  Synchro, Torque Differential Receiver, Type 23TDR4B
AS20708/50  Synchro, Torque Receiver Transmitter, Type 23TRX4A
AS20708/52  Synchro, Control Transmitter, Type 23CX6D
AS20708/53  Synchro, Control Transformer, Type 23CT6D
AS20708/54  Synchro, Control Differential Transmitter, Type 23CDX6C
AS20708/55  Synchro, Torque Differential Transmitter, Type 23TDX6C
AS20708/56  Synchro, Torque Receiver Transmitter, Type 23TRX6B
AS20708/62  Synchro, Torque Receiver Transmitter, Type 31TRX4A
AS20708/66  Synchro, Torque Receiver Transmitter, Type 31TRX6A
AS20708/67  Synchro, Torque Differential Receiver, Type 31TDR6B
AS20708/68  Synchro, Torque Differential Transmitter, Type 31TDX6C
AS20708/70  Synchro, Torque Receiver Transmitter, Type 37TRX4A
AS20708/74  Synchro, Torque Receiver Transmitter, Type 37TRX6A
AS20708/76  Synchro, Torque Differential Transmitter, Type 37TDX6A
AS20708/78  Synchro, Control Transmitter, Type 26V-08CX4C
AS20708/79  Synchro, Control Transformer, Type 26V-08CT4C
AS20708/80  Synchro, Control Differential Transmitter, Type 26V-08CDX4C
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AS20708/81  Synchro, Control Differential Transmitter, Type 11CDX4B
AS20708/94  Synchro, 60 and 400 Hz, 23

AS20708/131 Synchro, Control Transmitter, Type 15CX4F
AS20708/139 Synchro, Control Transmitter, Type 31CX6A
AS20708/500 Synchro, Torque Receiver, Type 26V-10TR4

AS25036 Terminal, Lug. Crimp Style, Copper, Insulated, Ring Tongue, Bell-Mounted, Type I, Class 1, (For 105
Degrees C Total Conductor Temperature)

2.2 ANSI Publications

Available from American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036-8002, Tel:
212-642-4900, www.ansi.org.

ANSI/NEMA MW HP-3  Electrical and Electronic PTFE (Polytetrafluoroethylene) Insulated High Temperature Hook-Up
Wire; Types ET (250 Volts), E (600 Volts) and EE (1000 Volts)

2.3 NAS Publications

Available from Aerospace Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington, VA 22209-3928, Tel:
703-358-1000, www.aia-aerospace.org.

NASM35275  Screw, Machine-Drilled Fillister Head, Slotted, Corrosion Resisting Steel, Passivated, UNC-2A
NASM35276  Screw, Machine-Drilled Fillister Head, Slotted, Corrosion Resisting Steel, Passivated, UNF-2A
NASM35338 Washer, Lock-Spring, Helical, Regular (Medium) Series

2.4 U.S. Government Publications

Available from DLA Document Services, Building 4/D, 700 Robbins Avenue, Philadelphia, PA 19111-5094, Tel: 215-697-
6396, http://quicksearch.dla.mil/.

2.4.1 Specifications and Standards

The following specifications, standards, and handbooks form a part of this document to the extent specified herein.
Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION

MIL-DTL-81963 Servocomponents, Precision Instrument, Rotating, Common Requirements and Tests: General
Specification for

DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-202 Test Methods for Electronic and Electrical Component Parts

MS17183 Clamp Assembly (Synchro)
MS17186 Washer, Drive (Synchro)
MS17187 Nut, Plain, Hexagon
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2.5 Order of Precedence

Unless otherwise noted herein or the contract, in the event of a conflict between the text of this document and the
references cited herein (except for associated detail specifications, specification sheets or MS standards), the text of this
specification shall take precedence. Nothing in this document, however, supersedes applicable laws and regulations,
unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification Sheets

The individual item requirements shall be as specified herein, MIL-DTL-81963, and in accordance with the applicable
specification sheets. In the event of any conflict between requirements of MIL-DTL-81963, this specification, and the
specification sheet, the latter shall govern.

3.2 Qualification

Synchros furnished under this specification shall be products that are authorized by the qualifying activity for listing on the
applicable qualified products list before contract award (see 4.5 and 6.4).

3.3 First Article

When a source for a qualified product is not available and first article inspection is required by the contracting activity, a
sample shall be subjected to first article inspection in accordance with the requirement of the applicable specification
sheet (see 3.1, 4.6, and 6.3).

3.4 Design Conventions

3.4.1 Direction of Rotation

The standard (positive) direction of rotation of the shaft is counterclockwise, when the synchro is viewed from the shaft
extension end.

3.4.2 Electrical Angle
3.4.2.1 Transmitters and Receivers

The electrical angle “a” is the angle, displaced in a positive direction from synchro zero, which satisfies the relative
magnitude and polarities of the secondary voltages of an ideal synchro transmitter or receiver in accordance with the
following equations:

E(S1S3) =N E(R2R1) sin a
E(S3S2) =N E(R2R1) sin a (a + 120 degrees)
E(S2S1) =N E(R2R1) sin a (a + 240 degrees)

where:

The terminal sequence, as indicated in the parentheses, designhates the sense of the voltage vector.

N is the transformation ratio.

E(R2R1) is the voltage between terminals R2 and R1.

E(S1S3) is the voltage between terminals S1 and S3.

The in-time-phase secondary voltages are obtained as described in 6.6.8; other voltages are similarly defined.
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3.4.2.2 Differential Transmitters and Differential Receivers

The electrical angle “a” is the angle, displaced in a positive direction from synchro zero, which satisfies the relative
magnitude and polarities of an ideal synchro differential transmitter or differential receiver in accordance with the following
equations:

E(R1R3) = N (E(S1S3) sin (a + 120 degrees) - E(S3S2) sin a)

E(R3R2) = N (E(S1S3) sin a - E(S3S2) sin (a + 240 degrees))

E(R2R1) = N (E(S1S3) sin (a + 240 degrees) - E(S3S2) sin (a + 120 degees))
E(S1S3) + E(S3S2) + E(S2S1) =0

where:

The terminal sequence as indicated in the parentheses designates the sense of the voltage vector.

N is the transformation ratio.

E(R2R1) is the voltage between terminals R2 and R1.

E(S1S3) is the voltage between terminals S1 and S3.

The in-time-phase secondary voltages are obtained as described in 6.6.8; other voltages are similarly defined.

3.4.2.3 Control Transformers

The electrical angle “a” is the angle displaced in a positive direction from synchro zero, which satisfies the relative
magnitude and polarities of the secondary voltages of an ideal synchro control transformer in accordance with the
following equations:

E(R1R2) = N (E(S1S3) sin (a + 120 degrees) - E (E(S3S2) sin a))
E(S1S3) + E(S3S2) + E(S2S1) =0

where:

The terminal sequence as indicated in the parentheses designates the sense of the voltage vector.

N is the transformation ratio.

E(R1RZ2) is the voltage between terminals R1 and R2.

E(S1S3) is the voltage between terminals S1 and S3.

The in-time-phase secondary voltages are obtained as described in 6.6.8; other voltages are similarly defined.

3.4.3 Synchro Zero

Synchro zero is that position of the rotor with respect to the stator at which minimum voltage is induced in the secondary
circuit specified, and at which the secondary voltage(s) specified is in-time-phase (see 6.6.8) with the primary voltage
specified (see 4.3.4). The order in terms of maximum voltages in the stator terminals is in the order S1, S2, S3, when the
rotor is turned in a positive direction (see 3.4.1). The minimum voltage position with the secondary unloaded is defined as
the angular position where the secondary voltage of fundamental frequency that is in-time-phase with the secondary
voltage at maximum coupling is zero. The phase-sensitive voltmeters in Figures 1, 2, and 3 shall be the type as described
in 4.8.12.

3.4.3.1 Transmitters and Receivers

Synchro zero of transmitters and receivers shall be determined with the synchro connected in accordance with Figure 1.
When the synchro shaft is rotated in the positive direction (not to exceed 180 degrees) from synchro zero, the voltage
E(S1S3) shall be in approximate time phase with E(R2R1).

3.4.3.2 Differential Transmitters and Differential Receivers

Synchro zero of differential transmitters and differential receivers shall be determined with the synchro connected in
accordance with Figure 2. When the synchro shaft is rotated in the positive direction (not to exceed 180 degrees) from
synchro zero, the voltage E(R3R1) shall be in approximate time phase with E(S3S2).
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3.4.3.3 Control Transformers

Synchro zero of control transformers shall be determined with the synchro connected in accordance with Figure 3. When
the synchro shaft is rotated in the positive direction (not to exceed 180 degrees) from synchro zero, the voltage E(R2R1)
shall be in approximate time phase with E(S3S2).

3.4.4  Spline Shafts

The end function of the spline on synchros with splined shafts is as a rotational positive fastening. These splines are not
to be used as gears. The tooth form shall be full depth involute on all splines. All splines for the different sizes of Synchros
with spline shafts (11, 15, 18, 23, 31, and 37) shall be inspected using methods which enable the Synchros to meet the
performances requirements of AS20708 and the applicable specification sheet.

3.5 Design and Construction

3.5.1 Termination Identification

Winding terminations shall be as specified in MIL-DTL-81963. Identification of terminal screw, solder pin or wire lead
types shall be as specified in Table 2 herein. Each wire lead terminal shall consist of seven strands of silver-coated
conductor and shall be 18 inches long minimum or as specified in the applicable specification sheet (see 3.1). For
synchro frame sizes 05, wire leads shall conform to NEMA HP 3-ETWBBB* (**” see Table 2 for color codes). For synchro
frame sizes 08, 11, 15, wire leads shall conform to NEMA HP 3-EWBCB*("“*” see Table 2 for color codes).

3.5.2 Synchro Zero Markings

The synchro zero markings shall be checked in accordance with 4.8.2.4 and shall meet the requirements specified in
MIL-DTL-81963.

3.5.3 Dimensions

Outline drawings for the different sizes of synchros are included as Figures 4, 5, 6, 7, 8, and 9. Lettered dimensions
shown on the outline drawings are provided in Table 3.

3.54 PureTin

The use of pure tin, as an under plate or final finish, is prohibited both internally and externally. Tin content of indicator
components and solder shall not exceed 97%, by mass. Tin shall be alloyed with a minimum of 3% lead, by mass
(see 6.10).

3.5.5 Recycled, Recovered, Environmentally Preferable, or Biobased Materials

Recycled, recovered, environmentally preferable, or biobased materials should be used to the maximum extent possible,
provided that the material meets or exceeds the operational and maintenance requirements, and promotes economically
advantageous life cycle costs.

3.6 Performance

3.6.1 Visual and Mechanical Inspection

Visual and mechanical inspection shall be performed in accordance with 4.8.1 and shall meet the requirements of
MIL-DTL-81963.

3.6.2 Variation of Brush Contact Resistance

Brush contact resistance test shall be conducted in accordance with 4.8.2. This test shall be the first test performed and
shall also be the first test performed after environmental tests as indicated in Table 4. The variation in resistance shall be
as specified in MIL-DTL-81963.
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3.6.3 Shaft Radial and End Play (see 6.6.11)

Shaft radial and end play shall be tested in accordance with 4.8.3 and shall meet the requirements specified in
MIL-DTL-81963.

3.6.4 Shaft Runout
When tested in accordance with 4.8.4, shaft runout shall not exceed the value specified in the specification sheet.
3.6.5 Mechanical Breakaway Torque (see 6.6.12)

When tested in accordance with 4.8.5, mechanical breakaway torque shall meet the requirements specified in
MIL-DTL-81963.

3.6.6 Torque Gradient (see 6.6.13)

When tested in accordance with 4.8.6, the torque gradient of torque synchros shall conform to the requirements in the
applicable specification sheet.

3.6.7 Dielectric Withstanding Voltage
When tested in accordance with 4.8.7, the synchro shall meet the requirements of MIL-DTL-81963.
3.6.8 Insulation Resistance

Insulation resistance measurements shall be performed in accordance with 4.8.8 and shall meet the requirements of
MIL-DTL-81963.

3.6.9 Primary Current

When tested in accordance with 4.8.9, the value of the current of each primary winding shall be as specified in
MIL-DTL-81963.

3.6.10 Primary Power

When tested in accordance with 4.8.10, the value of the power of each primary winding shall be as specified in
MIL-DTL-81963.

3.6.11 Transformation Ratio (see 6.6.9)

When tested in accordance with 4.8.11, the value of transformation ratio shall be as specified in the specification sheet.
3.6.12 Phase Shift (see 6.6.10)

When tested in accordance with 4.8.12, the value of the phase shift shall be as specified in the specification sheet.
3.6.13 Electrical Error (see 6.6.2)

When tested in accordance with 4.8.13, the electrical error shall not exceed the value specified in the specification sheet.
3.6.14 Residual (Null) Voltage (see 6.6.14)

When tested in accordance with 4.8.14, the null voltage shall not exceed the value specified in the specification sheet.
3.6.15 Receiver Error (see 6.6.3)

When tested in accordance with 4.8.15, the maximum error shall not exceed the value specified in thoﬁpecification sheet.
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3.6.16 Spinning

When tested in accordance with 4.8.16, the rotor of a receiver or differential receiver shall synchronize or come to rest
from any initial angular position without spinning.

3.6.17 Synchronizing Time (see 6.6.4)

When tested in accordance with 4.8.17, the synchronizing time shall not exceed the value specified in the specification
sheet.

3.6.18 Security of Terminals or Wire Leads

The security of each screw type or solder pin type of terminal or of each wire lead, as applicable to the particular type of
synchro, shall be tested in accordance with 4.8.18 and shall meet the requirements of MIL-DTL-81963.

3.6.19 Impedance (see 6.6.5)

When measured in accordance with 4.8.19, the impedance values shall be as specified in the specification sheet.

3.6.20 Temperature Rise (see 6.6.16)

When measured in accordance with 4.8.20, temperature rise shall be as specified in MIL-DTL-81963.

3.6.21 Variation of Voltage and Frequency

Synchros shall be capable of operating satisfactorily from power sources subject to a +10% voltage regulation in
combination with frequency variation of +5%. When tested in accordance with 4.8.21, the power drawn from the source
shall not exceed that specified by the specification sheet.

3.6.22 Audible Noise, Structureborne

When required by the applicable specification sheet, structureborne noise shall be tested in accordance with 4.8.22 and
shall meet the requirements of MIL-DTL-81963.

3.6.23 Electromagnetic Interference

When required by the applicable specification sheet, electromagnetic interference shall be tested in accordance with
4.8.23 and shall meet the requirements of MIL-DTL-81963.

3.7 Environmental
3.7.1 Vibration

Vibration shall be conducted in accordance with 4.9.1. After vibration the synchros shall meet the requirements of
MIL-DTL-81963 and Table 4 herein.

3.7.2 Shock
3.7.2.1 Shock, Specified Pulse

Shock shall be conducted in accordance with 4.9.2.1. After shock synchros shall meet the requirements of MIL-DTL-
81963 and Table 4 herein.

3.7.2.2  Shock, High Impact

Shock shall be conducted in accordance with 4.9.2.2. After shock, synchros shall meet the requirements of

MIL-DTL-81963 and Table 4 herein.
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3.7.3  Altitude

During altitude testing, synchros shall be capable of operation from the low temperature specified in MIL-DTL-81963 to
+125 °C. Synchros size 23 and smaller shall meet the requirements of Table 4.

3.7.3.1 Altitude, Low Temperature

Altitude, low temperature, shall be conducted in accordance with 4.9.3.1 and shall meet the requirements of Table 4.
3.7.3.2 Altitude, High Temperature

Altitude, high temperature, shall be conducted in accordance with 4.9.3.2 and shall meet the requirements of Table 4.
3.7.4 Endurance

Endurance shall be conducted in accordance with 4.9.4. After testing, the synchros shall meet the requirements of
Table 4.

3.7.5 Ambient Temperature

3.7.5.1 Ambient Low Temperature

The synchro shall be tested in accordance with 4.9.5.1 and shall meet the requirements of Table 4.
3.7.5.2 Ambient High Temperature

The synchro shall be tested in accordance with 4.9.5.2 and shall meet the requirements of Table 4.
3.7.6  Moisture Resistance

Synchros shall be tested in accordance with 4.9.6 and shall meet the requirements of Table 4.
3.7.7 Explosion Resistance

When required by the applicable specification sheet, synchros shall be tested in accordance with 4.9.7 and shall meet the
requirements of MIL-DTL-81963.

3.7.8 Salt Atmosphere

When required by the applicable specification sheet, synchros shall be tested in accordance with 4.9.8 and shall meet the
requirements of MIL-DTL-81963.

3.7.9 Identification Marking

Identification markings shall be as specified in MIL-DTL-81963.

3.7.10 Workmanship

Workmanship of the synchro shall conform to the requirements of MIL-DTL-81963.
4. VERIFICATION

4.1 Responsibility for Compliance

Responsibility for compliance shall be as specified in MIL-DTL-81963.
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4.2 General

Unless otherwise specified herein or in the applicable specification sheet, all testing shall be conducted in accordance
with MIL-DTL-81963.

4.2.1 Test Equipment and Inspection Facilities

The accuracy of test equipment and inspection facilities shall conform to MIL-DTL-81963.

4.2.2 Alternate Test Methods

Alternate test methods shall conform to MIL-DTL-81963.

4.3 Test Conditions

4.3.1 Standard Test Conditions

Unless otherwise specified, the standard test conditions shall be as specified in MIL-DTL-81963. Each test shall be
carried out with the synchro in the applicable mounting fixture in accordance with MIL-DTL-81963. Mounting hardware
shall conform to the requirements of Table 5.

4.3.2 Temperature, Stabilized Operating

The stabilized operating temperature of the synchro shall be as specified in MIL-DTL-81963, using the applicable
secondary windings stipulated in Table 6 herein for the periodic dc resistance measurement.

4.3.3 Temperature, Stabilized Non-operating

The stabilized non-operating temperature of the synchro shall be as specified in MIL-DTL-81963 using the applicable
secondary windings stipulated in Table 6 herein for the periodic dc resistance measurement.

4.3.4 Standard Test Voltage and Frequency

Unless otherwise specified, the test voltage and frequency of a true sine wave shall be as specified in Table 6. The
voltage and frequency shall be maintained within a tolerance of £1%. The total harmonic content shall be less than 1%.

4.4  Classification of Tests

The methods of sampling, inspection, and tests conducted on synchros shall be classified as follows:
a. Qualification (4.5)

b. First Article (4.6)

c. Quality Conformance (4.7)

4.5 Qualification Inspection

Qualification inspection shall be performed at a laboratory approved by the Naval Air Systems Command and shall be
performed in accordance with MIL-DTL-81963 and Table 4 herein.

4.5.1 Qualification Sample

The qualification sample shall be as specified in MIL-DTL-81963.
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4.5.2  Qualification Inspection Routine

The qualification inspection routine shall be performed in accordance with MIL-DTL-81963 and Table 4 herein.

4.5.3 Assessment of Qualification Approval Test Results

45.3.1 Qualification Sample Failure

Qualification sample failure shall be as specified in MIL-DTL-81963.

45.3.2 Degradation of Performance

The following relaxations may be permitted at the discretion of the qualifying activity in accordance with MIL-DTL-81963.
45.3.2.1 Acceptance Tests

All the specified performance characteristics must be attained.

4.5.3.2.2 Environmental Tests

As appropriate during or following each of the environmental tests, the following minor relaxations in specified
requirements may be permitted. It should be noted that the relaxations are not cumulative; e.g., electrical error, if
accepted at up to 1 minute of arc in addition to the specified maximum value following vibration, shall still not be more
than 1 minute of arc in addition to the specified maximum value following low impact shock.

4.5.3.2.2.1 Variation of Brush Contact Resistance

A maximum variation of 1.5 Q or 0.75% of rotor dc resistance specified in the specification sheet may be permitted.
Following high impact shock, a maximum variation of 2.25 Q or 1.125% of rotor dc resistance specified in the specification
sheet is permissible.

45.3.2.2.2 Receiver Error

An increase of 6 minutes for sizes 11 and 15, 5 minutes for sizes 18 and 23, and 4 minutes for sizes 31 and 37, in
addition to the maximum receiver error value specified in the specification sheet, is permissible. Following high impact
shock, an increase to 1-1/2 times the maximum receiver error value specified in the specification sheet is permissible.
45.3.2.2.3 Electrical Error

An increase of 1 minute in addition to the maximum electrical error value specified in the specification sheet may be
permitted. Following high impact shock, an increase to 1-1/2 times the maximum electrical error value specified in the
specification sheet is permissible.

45.3.2.2.4 Mechanical Breakaway Torque

An increase to 2 times the maximum breakaway torque value specified in the specification sheet at standard test
temperature may be permitted. Following high impact shock, an increase to 3 times the maximum breakaway torque
value specified in the specification sheet at standard test temperature is permissible.

45.3.2.2.5 Shaft Radial Play

The maximum permissible radial play is 1-1/2 times the maximum value specified in the specification sheet. Following

high impact shock, radial play not exceeding 2-1/4 times the maximum value specified in the specification sheet is
permissible.
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45.3.2.2.6 Shaft End Play

Irrespective of the limits specified in the specification sheet, a minimum end play value of 0.0001 inch is required. The
maximum permissible end play is 1-2/3 times the maximum value specified in the specification sheet. Following high
impact shock, end play not exceeding 2-1/2 times the maximum value specified in the specification sheet is permissible.

45.3.2.2.7 Residual Voltage

Following high impact shock, an increase of 50% in the maximum fundamental and total residual voltage values specified
in the specification sheet is permissible.

45.3.2.2.8 Dielectric Withstanding Voltage
Following high impact shock, a winding leakage current increase to 1.5 mA peak maximum is permissible.
4.5.3.2.2.9 Insulation Resistance

Following high impact shock and having been immediately preceded by dielectric withstanding voltage, a reduction to
25 MQ insulation resistance is permissible.

4.5.3.2.2.10 Major Failures During or Following Environmental Tests

Allowances having been made for the relaxations quoted in 4.5.3.2.2, failures experienced during or following
environmental tests shall be dealt with as provided for in MIL-DTL-81963.

4.5.3.3 Qualification Sample Isolated Failure

In case of catastrophic failure, the procedures of MIL-DTL-81963 shall apply.

45.3.4 Qualification Approval by Analogy

Qualification approval by analogy shall be as specified in Figure 10 herein and MIL-DTL-81963.

45.3.4.1 Rules for Selection

Test samples shall be selected in accordance with 4.5.3.4.1.1 through 4.5.3.4.1.3 as depicted in Figure 10.

45.3.4.1.1 From a group of units submitted for qualification approval by analogy testing, the test samples shall be
selected by successively dividing the group in the following sequence:

a. Frame Size

b. Voltage: 26 Vor 115V

c. Frequency: 60 Hz or 400 Hz

d. Synchro Function: Control or Torque

Having made the subdivision as above, the units shall then be grouped together with no more than three types comprising
any one group.

45.3.4.1.2 From each group, four units shall be selected for the entire qualification approval test program. When there
are only two types in a group, two of each shall be selected; but in the case of three types in a group, two
shall be selected from the differential type and one each from the other two.

45.3.4.1.3 The sample group of units having been selected shall then be subjected to the qualification tests.
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4.5.4 Disposition of Qualification Sample

Disposition of the qualification sample shall be as specified in MIL-DTL-81963.

45,5 Requalification

The frequency of qualification inspection in order to retain qualification approval shall be as specified in MIL-DTL-81963.
45.6 Changes

After samples have been submitted for qualification, no change shall be made in the materials, design, or manufacturing
processes without prior approval of the qualifying activity.

4.5.7 Extensions of Qualification for Family of Parts

When qualification approval is granted for military part number M20708/X-01 (plus modification letter), such qualification
approval shall be extended to all military part numbers listed for the same synchro type designation.

4.6 First Article Sample Inspection

When required by the contracting activity, first article shall be as specified in MIL-DTL-81963.

4.6.1 First Article Sample Failure

Action following first article sample failure shall be as specified in MIL-DTL-81963.

4.7 Conformance Inspection

Conformance inspection shall be as specified in MIL-DTL-81963 and Table 4 herein.

4.7.1 Conformance Inspection Sampling

Statistical sampling and inspection shall be as specified in MIL-DTL-81963. When the Accept on Zero requirement (as
described in MIL-DTL-81963) specifies an action by the Government, it shall, at the option of the Government, be
performed either by the Government or by the contractor under the supervision of the Government.

4.7.2 Conformance Inspection Routine

The minimum of inspection to be verified by the Government Inspector shall be the requirements of MIL-DTL-81963 and
Table 4 herein. The Government Inspector may substitute 100% inspection for all or part of the sampling procedure.

4.7.3 Conformance Sample Failure

Action following conformance sample failure shall be as specified in MIL-DTL-81963.

4.8 Test Methods and Examinations

4.8.1 Visual and Mechanical Examination

The synchro shall be examined in accordance with MIL-DTL-81963 and shall meet the requirements of 3.6.1.

4.8.2 Variation of Brush Contact Resistance

Brush contact resistance test shall be conducted in accordance with MIL-DTL-81963 and shall be performed between

terminals R1-R2 of transmitters, receivers, and control transmitters; between terminals R1-R2 and R1-R3 of differential
transmitters and differential receivers; and between S1-S2 and S1-S3 of rotatable stator synchros, and shall meet the

requirements of 3.6.2.
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