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Available from the Document Automation and Production Service (DAPS), Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-9495, https://assist.daps.dla.mil/quicksearch/.

COMMERCIAL ITEM DESCRIPTION

A-A-208 Ink, Marking, Stencil, Opaque (Porous and Non-porous Surfaces)
DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-710 Synchros, 60 and 400 Hz, Selection and Application of

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

MS17186 Washer, Drive (Synchro)
MS17187 Nut,[Plain, Hexagon
MS51972 Nut,|Plain, Hexagon-steel, Corrosion Resisting, 300 Series, Passivated,"UNF-2B

3. REQUIREMENTIS
3.1 First Article

Synchros furnished pnder this specification shall be a product, which. has been tested and has passed the first article
inspection specified n accordance with 4.2.

3.2 Design and Cqnstruction

Synchros furnished ynder this specification shall conform with the design, construction, and physical dimensions specified
in Figure 1.

3.2.1  Housings
Not applicable.
3.2.2 Slip Rings
Not applicable.
3.3  General Requirements

All requirements shall .be”in accordance with SAE AS20708, except as otherwise specified hereinl In case of conflict
between the requirernents of SAE AS20708 and this specification, the requirements of this specificatibn shall govern.

3.3.1 Altitude

Not applicable.

3.3.2 Vibration

Synchros shall withstand mechanical vibrations of 0.10 + 0.02 inch amplitude up to 60 Hz perpendicular and parallel to

the shaft axis for a period of 8 hours + 15 minutes without mechanical damage or loosening of parts, and without
degradation in performance to the extent specified in SAE AS20708, following conformance to the vibration requirement.
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3.3.3 Shock

Synchros shall be capable of withstanding shock blows of 100 G, in accordance with the low impact shock requirement of
SAE AS20708 where applicable. After testing, there shall be no damage or loosening of parts and synchros shall meet
the performance requirements specified in SAE AS20708, following low impact shock testing.

3.3.4 Ambient Temperature

Synchros shall be capable of storage in ambients ranging from - 62 °C to +100 °C. Synchros shall be capable of
operation in ambient temperatures ranging from -55 °C to +85 °C. Synchros shall meet the applicable requirements in
Tables 1 and 2 herein at the specified ambient temperatures of SAE AS20708, except the high ambient temperature shall

be + 85 °C in lie

of+125 °C.

temperature, shall bg

3.3.5 Endurance
All synchros shall be
synchros shall meet
of +125 °C.

made at +85 °C.

TABLE 1 - SYNCHROS, TORQUE SYSTEM TYPES

Horainafter i‘hrr\llghr\llf this epnr\ifir\ol‘inn all rnqllir’nmnni‘e Iy
—HefeHiadHe—fodgrhoui—HH HEaHEeH—a+H—f HH-eReh:

capable of continuous operation for 1000 £ 10 hours without failure, or undue w
the applicable requirements of SAE AS20708. The high ambient temperature s

ecified at the high

ear. After testing, all
hall be +85 °C in lieu

Types
Requirement Unit Tolerance [TX6 TDX6 TR6 TX4 TDX4 |TR4
TX6A TDXBA TR6A TX4A TDX4A |TR4A

1/ Frequency Hz Nominal 60 60 60 400 400 400
1/ Primary voltage Volts Nominal 115 90 115 115 90 115
Primary currept Milliamps  |Maximum 231 420 231 1040 1210 1040
Primary powef Watts Maximum 6 13.5 6 9.36 10.p 9.36
Transformatign ratio +1% 0.783 1.154 0.783 0.783 1.1%4 0.783
Electrical error Minutes Maximum 8 8 8 8 8 8
Torque gradignt 0z-in/deg |Minimum 0.12 0.03 0.12 0.12 0.1p 0.12
Receiver errof Minutes Maxinmum 60 60
Null voltage Millivolts  [Maximum

Total 160 160 100 100

Fundamentd| 60 60 75 75
Friction torqu¢ oz./in. Maximum 0.2 0.2 0.2 0.2
@-55 °C 0.5 0.5 0.5 0.4
Temperature [ise °C Maximum 65 65 65 65 65
Impedance Ohms R+15%+

Zro x£10%

Zso 100+j210 11+jP4

Zrs 170+j52 9+j10

Zss Nominat 424283 1244283363 7.3+j6.3

1/ See SAE-AS20708, Standard test voltage and frequency.


https://saenorm.com/api/?name=10b64e990d362dde40b5a4255fa4f84b

SAE AS20708/94B Page 4 of 9

TABLE 2 - SYNCHROS, CONTROL SYSTEM TYPES

Types
Requirement Unit | Tolerance |CX6 CDX6 CT6 CX4 CDX4 CT4
CX6A CDX6A |CT6A CX4A CDX4A |CT4A

1/ Frequency Hz Nominal 60 60 60 400 400 400
1/ Primary voltage  |Volts Nominal 115 90 90 115 90 90
Primary current Milliamps |Maximum 83 112 22 264 297 7.7
Primary power Watts Nominal 1.6 2.2 0.5 2.5 2.8 0.08
Transformation ratio +1% 0.783 1.154 0.735 0.783 1.154 0.735
Electrical error Minutes |Maximum 8 8 6 8 8 6
Null voltage Millivolts |Maximum

Total 00 00 75 00 100 60

Fundamentd| 75 75 60 75 50 30
Friction torqu¢ oz./in. Maximum 0.2 0.2 0.2 0.2 0.2 0.2
@-55°C 0.5 0.5 0.5 0.5 0.5 0.5
Temperature fise °C Maximum 45 45 45 45 45 45
Impedance Ohms R+20%+

Zro x£15% | 256+j1510 50.1+544

Zso 211+j757(1200+j3920 41.4+j311(|1495+j11870

Zrs 471+j127| 1412+j389 36+j32.7 || 675+j741

Zss 285+j55.5 19.3+j16.4
1/ See SAE-AS20708, Standard test voltage and frequency.

Synchro Typd Dim “A” Shaft Nut Shaft Washer Shaf{ Extension

TR4, TX4, CX4, CT4, TR6, TX6, CX6, CT6 4.294 MAX>, [MS51972-1  |NASM35333-74  |KEYWAY

TR4A, TX4A,|CX4A, CT4A, TR6A, TX6A, CX6A, CT6A MS17187-3 |[MS17186-8 SPLINE

TDX4, CDX4) TDX6, CDX6 4544 MAX |MS51972-1 |[NASM35333-74 |KEYWAY

TDX4A, CDX#iA, TDX6A, CDX6A MS17187-3 |MS17186-8 SPLINE

FIGURE 1 - SYNCHROS, 60 AND 400 HZ SIZE 23



https://saenorm.com/api/?name=10b64e990d362dde40b5a4255fa4f84b

SAE AS20708/94B Page 5 of 9
NUT (SEE TABLE) —
WASHER (SEE TABLE) —|
- A -
[id
,“é ,“é - 3.445 MAX ——= -
o
SEE DETAILED AUXILIARY = 046-.010—=— 2
DRAWING <[« ®
oll®
A A - - W 6\?/
e ® b4 1 fé
‘o o a S ] © =4
/> ’\‘e 288 [p + 83
~ R g 8
é@ AR \7') 250\ @3
A | v I IS
M / 719-.026
IDENTIFICATION TO ~ -203 —™= B
BE READ FROM SHAFT
EXTENSION END
250-Q02 = = 4220112
P
L
~={— 420-.00F

BCF.

BEC.
TERMINAL SQ
WASHERS, 5
EXCEPT CDX
6 REQUIRED

—- F—.135 +.005

.01 R MAX

..31+.03
FULL LENGTH OF THR

EZ

— .437 DIA+.010

.RING ON SHAFT NOT TO
EXTEND BEYOND FACE OF
WASHER %’

sy

d
J

0312 Eoezo«ooo
> x 45° 031,001

FASTENER NOTFO

FAD

19-.01
ENTER OPTIONAL

[ENSION

| SHOWING TERMINAL BOARD

22 TOOTH-INVOLUTE SRLINE

G INK,
B
RNISH

ITH
YWAY
r

2405-0003 — L—25 28UNF-2A
gﬁ@gﬁﬁ:ﬁ;ﬂ%ﬁ MAJOR DIA = .2405-.0010
PARTIAL SECTION
g SHOWING KEYWAY SHAFT EX]
< L 347 +.005
[s2] —
3-225834 8 8 | = .005+.005 X45° MARK WITH METAL MARKI
2 & | ——— 468 R MAX COLOR WHITE IAW A-A-20
2431754 8 o 257 + 016 COAT MARKINGS WITH VA
REWS AND S 4 FULL LENGTH IAW ASTM D3955
REQUIRED 2 OF THREAD MARK ARROW TO INDICATE
DX, 63§ - < % SYNCHRO ZERO W,
SR REFERENCE TO KH
X 1031 DRILL OR INDEX ON SHAH
AR DA ,015 +.015 DEEP
2405-.0010
PARTIAL SECTIONA-A o e paTa

125

BASED ON NOMINAL .150 SHAFT
WITH REDUCED ADENDUM

96 DIAMETRAL PITCH .2406-.0002
OD,. .2291-.0020 PD .205 MAX
BASE DIA, 20° PRESSURE ANGLE

PARTIAL SECTION

SHOWING SPLINE SHAFT EXTENSION

1875 '. )\

.064+.01/§£
|

45° £1°

EXTEND BEYOND 1.990 DIA

FIGURE 1 - SYNCHROS, 60 AND 400 HZ SIZE 23 — CONTINUED
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FIGURE 1 - SYNCHROS, 60 AND 400 HZ SIZE 23 — CONTINUED

3.4 Performance Requirements

The performance requirements shall be as specified in Tables 1 and 2 as applicable.
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3.5 Part Number Identification

Synchros listed in Tables 1 and 2 shall be identified by the following part numbers (see 6.2).

Part No. Type Item Name

7674818 23TX4 Synchro, Transmitter

7674819 23TR4 Synchro, Receiver

7674820 23CDX4 Synchro, Differential Transmitter
7674821 23CT4 Synchro, Control Transformer
7676354 23TX6 Synchro, Transmitter

7676355 23TR6 Q\Jmt‘hrq Receiver

7676356 23CDX6 Synchro, Differential Transmitter
7676357 23CT6 Synchro, Control Transformer
7676359 23CX6 Synchro, Transmitter

7676360 23TDX6 Synchro, Differential Transmitter
7676906 23CX4 Synchro, Transmitter

7676963 23TDX4 Synchro, Differential Transmitter
8212762 23TX4A Synchro, Transmitter

8212766 23TR4A Synchro, Receiver

8212772 23CDX4A  Synchro, Differential Transmitter
8212775 23CT4A Synchro, Control T«ansformer
8212778 23TX6A Synchro, Transniitter

8212781 23TR6A Synchro, Receiver

8212786 23CDX6A  Synchro, Differential Transmitter
8212789 23CT6A Synchro, £ontrol Transformer
8212794  23CX6A Synchro,“Transmitter

8212797 23TDX6A  Synehro, Differential Transmitter
8212801 23CX4A Synchro, Transmitter

8212807 23TDX4A . (Synchro, Differential Transmitter

4. VERIFICATION

4.1 Responsibility for Inspection

Unless otherwise specified in the conhfract or purchase order, the supplier is responsible for th

performance of all

inspection requiremgnts as specified\hérein. Except as otherwise specified in the contract or purchage order, the supplier
may use his own of any other/fagcilities suitable for the performance of the inspection requirements specified herein,
unless disapproved by the Government. The Government reserves the right to perform any of the inspections set forth in
the specification, where such-inspections are deemed necessary to assure supplies and services cpnform to prescribed

requirements.

4.2 First Article

When specified in the contract or purchase order, the first article sample shall be subjected to first article inspection
provisions of SAE AS20708, as applicable.

4.3 Test Methods and Procedures

4.3.1 Vibration

Synchros shall be mounted rigidly to a vibration stand, shaft axis vertical and shaft extension downward, and shall be
vibrated simultaneously in the vertical and horizontal directions for 8 hours + 15 minutes, at 0.10 + 0.02 inch amplitude and at
a frequency varying linearly from 10 Hz to 60 Hz over a period of one minute. An acceptable test method is as follows:
Mount the Synchro with the shaft extension downward and shaft axis at 45 degrees to the horizontal and vibrate in the
vertical direction with resultant amplitudes yielding 0.10 + 0.02 inch components parallel and perpendicular to the shaft axis.


https://saenorm.com/api/?name=10b64e990d362dde40b5a4255fa4f84b


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


