MIL—S—20708/31E
30 July 1987

SUPERSEDING
MIL~-S—20708 /31D
19 December 1968

MILITARY SPECIFICATION SHEET
SYNCHRO, TORQUE DIFFERENTIAL TRANSMITTER, TYPE 18TDX4C

This specification is approved for use by all Departments and Agencies of the
Department of Defense. The requirements for acquiring the Synchros described
herein shall consist of this specification and the latest issue of MIL—S5-20708.

TABLE |. Requirements.

Requirement Value Unit Tolerance
Frequency 400 Hz +17%
Primary Voltage 90 volts *+17%
Primary Current 450 miiliamps maximum
Primary Power 4.5 watts maximum
impedance:

Zso 1782686 ohms min.—max.

Zrs 26.0--38.0 ohms min.—max.
Impedance Angle:

Zso 83.0—-87.0 degrees min.—max.

Zrs 47.0-56.0 degrees min.~max.
Transformation Ratio 1154 | e ——— +2%
Phase Shift (Lead) 3.0 degrees +1.0
Electrical Error 8.0 minutes maximum
Torque Gradient 0.086 ounce—inches minimum

per degree
Friction Torque 0.1 ounce—inches maximum
Radial Play 0.0006 inches maximum
End Play 0.0015 inches +0.0010
Temperature Rise 20 degrees (C) maximum
Variation of Voltage
(+10%) and Freq. (—5%) 7.0 watts maximum
AMSC — N/A 1 of 2 FSC 5990

"DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.”




MIL—-S—20708/31E

TABLE I, - Military part number variant characteristics.
Military A B G Shaft Terminal U
Part No. 1/ +.010 +.010 Maximum Style End +.0000
~.0005
M20708/31-01C .555 .500 2.538 Splined Terminal Board! .1872

1/Military part number M20708/31—01C shall be the NATO standard.

1/The suffix letter following the numerical dash number corresponds to the latest
modification letter in the type designation. -

TABLE il

Military part number cross—references.

SUPERSEDED MILITARY PART NUMBERS

MIL—S~—20708/ 31D

MIL—-S~—20708/31C

NEW MILITARY PART NUMBERS

M20708 /31D~001

M20708 /31001

M20708/31-01C

NOTE:

synchros of the same type designation modification.
do not affect form, fit, or function of the synchros listed therein.

Custodians:
Army—AR
Navy—AS
Air Force—85

Review Activities:
Army—MLAV
Navy—0S
Air Force—11,17,99
DLA-ES

User Activities:
Navy—MC,CG

All line items shown in Table lli refer to equivalent and interchangeable
Part number changes

Preparing Activity:
Navy=AS

(Project 5990—0334—30)



MILITARY SPECIFICATION SHEET
SYNCHRO TORQUE DIFFERENTIAL TRANSMITTER, TYPE

MiL-S-207
19 Decemlg)esr/ %@68
SUPERSEDING
MIL-5-20708/3IC(WP)
{ APRIL 1965

I8TDX4c

This Specification I's Mandatary for Use by all Departments and Agencies of the Department of Defanss.
THE COMPLETE REQUIREMENTS FOR :PROCURING THE SYNCHRO DESCRIBED HEREIN SHALL CONSIST OF THIS DOCUMENT “AND. THE:: [ SSUE. {N EFFECT OF MIL-S-20708.

SPLINE DATA
TEETH 21
PITCH 120
PATCH DIAMETER 175 2000
“OUTSiDE DIAMETER .7z *-0000

3 20°
AR PAX 155

TOOTH FORM FULL DEPTH .INVOLUTE
NOTE; -THE END FUNCTION OF THIS SPLINE IS FOR
POSITIVE ROTATIONAL FASTERINGS. 1T IS NOT TO BE
USED AS A GEAR. THIS SPLINE SHALL BE INSPECTED
BY (SPLINEY GO COMPOSITE RING*GAGE MS-90u06-1.
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MS 35275-213
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TOLERANCES ON FRACTIONS
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ED

* 1/64
2°

. MARK. ON HOUSING {5 TO MATCH
SHAFT MARK WITHIN 10° WHEN
ROTOR IS SET AT APPROX. SYNCHRO
ZERO, AND WILL BEAR NO RELATION
TO THE CENTER LINES SHOWN ON

040 THIS. DRAWING
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{093~ -L'”L""" SEE' TABLE IT
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UNDERCUT;
.010 WiD
STOP-ON"SHAFT" <] DEES EX..005
355 FULL “THREAD OEPTH
HY s
=1}y 308 [+
rnlnl-
+.0000
! 21872 11 s DIAL
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NO. 10 (.190)32 NF-28 MOD.

MAJOR Dif. 185 *-000
85 o2
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X.

FULL DEPTH DF SPLINE

— KEYWAY FOR STANDARD HARDWARE

|

§ —
060 MAX.

WOODRUFF KEY CUTTER 1/8 X 3,4
{STRAIGHT KEYWAY GPTIONAL)

PARTIAL SECTION
A-A

1010 Xu5°
MAX. e | CHAMFER
L
RAYSRIY —-1 e

STOP ON SHAFT —*

| NOTES:

OA 001 _TIR

NO. 4(.112)40-UNC-2B TAP &4 HOLES
EQUALLY SPACED ON 1.250 +.003
TOLERANCE ON EACH +.003, TOLERANCE
NOT CUMULATIVE. DEPTH OF TAPPED
HOLES 125 MIN.

(NOTE:. BOTTOM OF HOLES .SHALL

BE CLOSED.)

PERPEND[CULARITY AND CONCENTRICITY SHALL BE MEASURED WITH
THE UNIT™ IN“A"VERTICAL POSITION SUPPORTED BY' THE SHAFT,
THEN THE HOUSING ROTATED

RUNOUT OF FEATURE “A* (SMOOTH .PORT.ION) OF SHAFT SHALL NOT
EXCEED .0008 TIR.

END PLAY AND RADIAL PLAY SHALL BE-MEASURED DURING THE
REVERSAL OF THE FOLLOWING LDADS:

END-PLAY RAD AL PLAY 1/2 POUND

THE TERMINAL BLOCK SHALL BE SECURED ‘BY 'SCREWS OTHER THAN
THE TERMINAL . SCREWS. RECESSES -SHALL "ALLOW. TERMINAL LUGS
MS=1.7182-1 :T0:BE INSTALLED WITH THE :BARRELS (NBOARD OR

QUTBOARD, AND PREVENT.THE LUGS FROM TURNING.

MINOR VARIATIONS OF UNIT CONFIGURATION ARE PERMITTED FOR
UNDIMENS [ONED! DESIGN DETAIL.

THE FOLLOWING L]ST OF HARDWARE, MS-35275- 213 MACHINE SCREW
{6 REQUIRED), MS-35338-135 LOCK WASHER (6 REQUIRED),
M5-17186-6 DRIVE WASHER (1 REQUIRED), MS~17187-2 NUT

(1 REQUIRED), A VENT{LATED ENVELOPE
MADE OF MATERIAL HAVING R PH VALUE OF 6-8 THAT IS COMPATIBLE
WITH THE WEIGHT OF THE CONTENTS, THEN THE PACKAGED HARDWARE
SHALL BE PLACED IN THE UNIT SYNCHRO PACKAGE. FOR |INFORMATION
ONLY, SEE SYNCHRC CLAMP MS-17183,

PENDING ISSUANCE OF A QUALIFIED PRODUCTS LIST (QPL) A SAMPLE
OF THE SYNCHROS TO BE FURNISHED UNDER THiS SPECIF(CAT{ON
SHALL BE SUBJECTED TO THE PREPRODUCTION TESTS AS SPECIFIED
IN MiL-5-20708,

1 POUND

forFeT 4 AE 2




MIL-S-20708/31D

Requirement
requency ,
Primary Voltage
Primary Current
Primary Power
Impedance:

Zso

Irs
Impedance Angle:

Iso

Zrs

Transformation Ratio

Phase Shift

Electrical Error
Friction Torque
Torque Gradient

Radial Play
End Play
Temperature Rise

Variation

of Voltage

(+10%) and Freq. (-5%)

Part number:

TABLE I

Value
400
90
450
4.50

178-266
26-38

83-87
47-56
.154
3.0{1ead)
3.0

0.1

0.06

—

0.0008
0.0015
20

7.0

Unit

Hz

volts
milliamns
watts

ohms
ohms

degrees
degrees
degrees
degrees
ounce-inches
ounce-inches
per degrec
inches
inches
degrees(C)

watts

Tolerance
+1%
nominal
maximum
maximum

min.-max.
min.-max.

minimum
min.-max.
+2%

+1.0
maximum
maximum
minimum

maximum
+0.0010
maximum

maximum

M20703/31D plus applicable dash number from Table II.

TABLE I1
)
DASH SHAFT SHAFT TERMINAL TO STOP FREE SHAFT
NO. DIAMETER STYLE END ON SHAFT LENGTH
*.001 .1872 Splined Terminal Board .555 + .010 .500 + .010

*Dash number -001 shall be the NATO Standard.

Custodians:
Army-MU
Navy-AS
Air Force-85

DSA-ES

Review Activities:
Aymy-EL ,MI ,MO,AV MU
Navy-SH,0S,AS
Air Force-11,17.85

User Activities:
Navy—S$H,0S,AS,MC,CG

Preparing Activity:

- Navy-AS

Project No. 5900-0194
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