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TfIls spccif Icetlon Is approved for use by al I Oepart-
uents and Agencies of the 0epartm2nt of Osfense.

1. SCOPE

This spec I f lcat Ion covers lhe gerwa I requlIwh?ntS for radio ant mlCMIIaW fr+quenc h?s
di~~tl%%&plers (see 6.1).

1.2 nllita ry Part or Identlfylna Nunber (PI III class lflcatlon. The ❑llitary PIN shsll consist of the
letter %“. the basic Inder of the soeclflcation sheet. and an assiancd dash mmber (see 3.1). as shwn in
the fO]hdiq exesvli:

?- “
ml I Itary deslgmtor ard
speciflcetlon sheet rmmber_

Ossh rsx!ttcr des Ignated
on speclffcatfon shest

2. APpkIC4EM 00Ct9fElfTS

2.1 Cmerment tfoments.

2.1.1 Soeclflcatlorn. StAllhKf5. amf handbmks. The folloulw Sfx?cificatfons, StmMJSdS. aml hamfbooks
fotm a fmt of chls dmcrent to the extent spscfflsd Iweln. Onless othemdse specified. the Issues of
ckse *nts are those Itsted In the Issue of the Oepartrmt of Oefense Index of SpeclflcstlOns and
Standsrtfs (oUOISS) and supplscent thereto. cited In the sollcltstlon (see 6.2).

Beneficial cmxcnts (twmwulstions, additions, deletians) and any pertinent data filch GUY be of use
in @rovlrQ Chfs tint should be sddrewxf to: Oe.fense E Iectronics SUPPI y Center, ATTN: OESGECT,
1507 Hilnltqton Pike. Oayton. ON 45444-5270. by USIW the Standardlzatlon Oocwm?nt InTIrcwsm nt Prop3sal
(CCI Form 1426) apw arlnu at the end of this doctmcnt or by letter.

Nfsc lull FSC 598S
OISTRIENTIOII STATENENT A. APPrwsd for public release; distribution Is unl Imited.

Downloaded from http://www.everyspec.com



MI L-C-15370E

SPECIFICATIONS

FEOERAl

QQ-M-44
QQ-A-200
QQ-A-225

QQ-A-250
QQ-S-365
QQ-C-530
QQ-C-533
QQ-A-591
W-A-596
QQ-A-601
QQ-EI-613
QQ-8-626

w-S-763
TT-P-645
PPP-B-566
PPP-B-636
PPP-B-676

HILITAXY

HIL-P-116
HIL-H-3171
HIL-F-3922
MIL-S-4043

MIL-B-5087
MIL-C-5541
I4IL-T-10727

MIL-E-15090
MIL-P-19834
HIL-l -23011
MIL-P-24691/3

HIL-C-26074
HIL-P-27418
HIL-H-2B719
HIL-F-39000
141L-C-39012
MIL-G-45204
HIL-P-45209
HIL-I-4605B
141 L-T-55155

HIL-C-55302

magnesium Al Ioy Plate and Sheet (AZ31 B).
Aluminum Al Ioy, Bar, Rcd, Shapes, Structural Shapes, Tube and Wire, Extruded.
Aluminum ami Aluminum Alloy Bar, Rod. Hire, or Special Shapes. Rolled. Orawn,
or Cold Finished, General Specification for.
Aluminum ad Almfnum A11oY Plate and Sheet, General Specification for.
Si Iver Plating, Electrwlernwited, General Requirmrents for.
Copper-Beryl lim Al Ioy Bar, Rod, and Hire (Copper Alloy Nuubers 172 ad 173).
Copper-Beryl I im Al IOY Strip (Copper Al 10Y Nurbers 170 and 172).
Almdnm Alloy Die Castings.
Alminu!n Alloy Permnent and Smi-Pemanent 1401d CastiAgs.
Alminu&Alloy 3.md Castitqs.
Brass, Leaded and Nonleaded, Flat Products (Plate, Emr, Sheet and Strip).
Brass, Leaded and Nonleaded Rod, Shapes, Forgings and Flat Products TN
Finished Edges (Bar and Strip).
Steel Bar, Wire, Shape and Foq{ng, Corrosion Resisting.
Primr, Paint, Zinc-Chmmte, Alkyd Type.
Box, Folding, Paperboard.
Oox, Shipping, Fiberboard.
Boxes Setup.

Preservation, Methods of.
Nagnesim Al loY, Processes for PretreaGTc?nt ad Prevent {on of Corms ion on.
F la fige, Havquide, General Purpose, Genera I Specif i cat ion for.
Steel. Corms ion-Resist ing (Extra Low Carbon TYW 304) Plate. Sheet, and
strip.
Boding, Electrical, and Lightlrq protection, for Aerospace Systems.
Chemical Conversion Coatings on Alu!n!ntm AIIw.
Tin Plating, Electrudepm i ted or Hot-O ipped, for Ferrous and Nonferrous
Metals.
Enaml, Eq.iprn?nt, Light Gray (Formla No. 111).
Plate, [dentif ication, Netal Foil, Adhesive Backed.
Iron Nickel A11OYS for Sealing to Glasses and Ceramics.
Pipe and Tube, Carbon, Alloy and Stainless Steel, Seamless and Welded, General
Specification for.
Coating, Electmless Nickel. Requirements for.
Plating. Saft Nickel (Electmdeposited. Sulfamte Bath).
Header, Hermt ical 1y Sealed.
Flanges, Haveguide, Ridge. General Specification for.
Connectors. Coaxial, Radio Frequency, General Specification for.
Gold Plati!g. Electmdepasited.
Pailadim Plating. (Electmdeposited).
Insulating Co!qmmd, Electrical (for Coating Printed Circuit Assemblies).
Tennimls, Feedthru (Insulated) and Terminals, Stud (Insulated and
Noninsulated).
Connectors, Printed Circuit Subassembly and Accessories.

(See supplemnt 1 for list of associated specification sheets. )

STANOJWOS

FEoERAL .,

FEO-STO-H28 - Screw Thread Standards for Federal Services.
FEO-STO-595 - Color (Requirements for Indfwidual Color Chip (3X5 Supplements).
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HILITAAY

MIL-STO-129
MIL-sm-130
BIL-sm-147
IIIL-STO-202
MIL-sm-454
HIL-STO-249
HIL-Sm-1276
I! IL-STO-1285
HIL-SlW2073

IIIL-STO-45662

Mark ing for Shifmmt and Storage.
ldentlflcatlon Harking of u.S. MIlftsry property.
Palletlzed Unit Loads.
Test ffethods for Electmnlc and Electrical Cowment Parts.
Scm?lard 6emral Rmulmn?nts for Elscwonlc Eauitm?nt.
Dissimilar Ib2tals.
Leads for E Iectmnlc Cmpment Parts.
lbrki~ of Electrlcnl ad Electmnlc Parts.
OoO Faterlel Procedure for Oevalofrmnt and Applfc.atlon of packaging
mquircmnts
Calibration Systms Requlrcmnts.

(unless otheruise indicdted, copies of federal mt military specifications. standards, ad hamibcaks are
available from the Stafdm’dlzatlon Oocurents Omfer Wk. L&l Idlng 40, 700 Robbins Aww. Phlladel@fa, PA
19111 -w94. )

2.1.2 Other l%vermnnt docments. drawlnas. and cublicdtlons. The follcsdng other Gwermt?nt ~t&
drsMIwJs, and publkatiom form a part of th!s dmnent to the extent specffkd herein. Unless othe!vise
specified, the issues am those cited in the solicitation.

oRANIfKs

0EPANHH17 Of TNE NAVY

REA 49330 - U6-45/U Corm?ctor for Use with 7/8 Coaxfal Air Olelectrfc Llm.
WA 49331 - U6-461U Comector for Use with 718 Coexic.1 Alr Olelectrlc Line..

(@plicatlon for mples should b addressed to: Lbfeme E Iectmnlcs Supply Center, AT7N: 0ES2-EC7, 1527
!4ilniqton Pike, Lt@on, OH 45444-5270. )

2.2 ffon-@vsrnm?nt m!bl !cat Ions. The fol lcwlng doctemnts form a part of this docwmmt to C& extent
Specified herein. Unless otherwise specified, the Issues of the docmnnts which am oCO adoptd am those
l!stcd in tfts issue of che 0001SS cltcd In the solicitation. Unless otherwise specified, the Issues of
dacmmts mt listed in the 0001SS are the issues of the documnts cited in C.fts sol fcitstton (see 6.2).

PJKAICAN SOCIE7Y F@ TESTING MO MATERIALS (ASTM)

ASfn A4@4 Oars, 8111ets and FOIWings, Stainless and Heat-Resfstlng, Gweral
Speclflcdtlon for.

Aslfl A5E2 Free-Mchining Stainless and Nt?at-Aeslstirg Steel Bars, IiCIt-itolkd or
Cold-Finished.

A57fl 01457 PTFE Bblding and Extrusion Hsterlals, Spcclfksths for.

AS’fM OI71O w end Ncdwy-!falled Tubirg, Wlfletraflwwtiy lu(P~E). Basic
%pcs.

(Appliu.t{on for copies shmld be addressed to the Amrlcdn Society for Test!ng ad fkaterials, 1916 Race
Street. Phi ladel@la, PA 19103. )

(Non+wernuzmt stamfards and other publications am mtudlly available from the CJrganfzOtiOIU that
prewre or distribute the docuucnts. 7hese dcacmnts also my k available {n or thrwgh libraries or other
Informtioml services. )

2.3 Order of precedence. [n the event of a conflict ketmen tfm text of this docment and the refcremes
cited hsreln (except for related associated detail speclficdtions, Spcclflcatlon sheets, or MS standards),
t& text of this docurent takes prccedmce. Nothing in this dowmnt, howevsr, supersedes applitile lam
ad regulations unless a specific exenption has been obtaimd.
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3. REQUIREMENTS

3.1 Sc=2cification sheets. The individual directional coupler requirements shall be as spectfied herein
and in accordance with the applicable specification sheets. 1n the event of any conf 1 ict between
requirements of this specification and the specification sheet, the latter shall govern.

3.1.1 Reference to specification sheet. For the purpose of this speci f i cat ton. when the term, “as
specified”, “when specified” or “hen applicable” are used without additional reference to a specific
Iocat ion or documnt. the intended reference shal I be to the speci f !cat ion sheet. When the specif {cation
sheet does not contain the information, the require!n?nt is not applicable to that specific PIN or
specification sheet.

3.2 First article. Directional couplers furnished under this specification shall be prcducts which have
been tested and have passed the first article inspection specified in 4.6 (see 6.3).

3.3 Naterial. The mterial shall be as specified in table 1 herein. and in the applicable specification
sheets ~). Hhen a definite rraterial is not specified. a uaterial shall be used which will enable the
direct ional coupler to met the performance requ ire!rents of this specif i+ ion. Acceptance or approval of
any constituent mteria I sha I I n-at be construed as a guaranty of the acceptance of the finished product.

3.3.1 ~. Brass shal 1 conform to QI)-B-626 or QQ-B-613.

3.3.2 Copper alloy. Copper al 10Y sheet sha I I conform to Qij-B-613.

3.3.3 Copper, beryl 1im. Beryl 1iuM copper shal 1 conform to QQ-C-530 or QQ-C-533.

3.3.4 Corrosion-resisti m steel. Corrosion-resisting steel plates, sheets, and strips shall conform to
HIL-S-4043. Corrm ion-resisting forgirigs shal I conform to W-S-763, ASTN A404, or A3TN A582 and
corrosion-resisting steel pipes shall conform to HIL-P-1144.

3.3.5 Almlnum alloy. Aluminum alloy plates and sheets shall conform to composition 6061 of Q+A-250,
extruded alurni num a 1Ioy sha 11 conform to co~si t ion 6063 of QQ-A-200 or cows It ion 6061 of fj+A.250.
Almlnm alloy casting shall conform to alloy A360 of W-A-591, class 8 of WI-A-596. alloY 40E Of QQ-A-601.
or 2011 of QQ-A-225.

3.3.6 f!amesium alloy. Magnesium alloy shal I be composition AZ31B, condition H24, in accordance with
WI-44. Unless othewise specified (see 6.2), magnesium couplers shal 1 not be supplied for Naval
applications.

3.3.7 Dissimilar ns?tals. Unless suitably pmtectti against electrolytic corrosion, dissimilar metals as
defined in III L-STD-BB9 shall not be in intimte contact.

3.3.B Funqus inert mterial. Naterial used in the construction of directional couplers shall be fungus
inert In accordance with requ iremnt 4 of HIL-STD.454.

3.3.9 -. Bonding shal I confom to class R of f41L-El-5087.

3.3.10 Insulating como mds. Imulat ing cwQoun@ sha 11 conform to HIL-I-46050.

3.3.11 Plastics Plastics shal i conform to ASTH D1457 or PTFE of tlIL-P-1946B.— .

3.3.12 =. Rubber shal 1 be suitab ie for use over the specified temperature range.

3.3.13 lmn-nickel alloy. lmn.n{ckel ailom shall confom to tllL- 1-23011.

3.4 Desiqn and construction. Directional couplers shal I be of the design, construction, and physical
dimensions specif@d (see 3.lj. Directkmal couplers shall be of the lightest practicable weight consistent
with the strength required for sturdiness, safety. and ml iabi Iity.

3.4.1 Operat{nq frequency r.me. The frequency range sha 1I be as specified (see 3.1).

3.4.2 -. Flanges shall be desigmd and manufactured as to provide the mting characteristics of
the fla~e specified in accordance with HIL-F-3922 or RIL-F-39000.
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3.4.3 RF connectors. The canncctors shall be as spaclfled (sea 3.1). The mterlal and gaugi~ for
receptacle CO-@rS sha 11 mnfom to the requ Ireucnts of MI L-C-39012 or Ihawlng REA 49330 or Orawlng AEA
4933I, whichever is applicable. When speclfld. preclslon conmctors shall be In accordance with
IEEE-STD-287.

3.4.3.1 COnncctor uetal oarts. Unless otherwise speclf!cd (see 3.1). the mle center contact pins shall
be Sapt Ivated a rd mde of corrosion-reslstln steel or bsrylllm capper. COrmsion-reslstlng steel pim
shall be w 302 or type 304 In acmrdmce with fP1-S-763. or type 303 fn accordance w!th AS’fi! A582.
Beryllhm copper pins shal 1 conform to QQ.C-53J3 and shall be silver plated In acmrdancc .Ith QQ-S-365 or
gold plated in accordance with MIL-C-4S204, type II, class 1. The fscm le center mntact pins sba I I be
captivated and mde of beryll Itm copper In accordance wfth fTI)-C-530 and $Ilvcr plated In acmrdmce with
QQ-S-365. or gold plated in aCCOrd.SIICe .Ith 141L-G-45204. typo II. class 1.

3.4.4 Pr{ntecf-cfmuit mnmctam. Prlntcd-clrmlt cmnccmrs shall conform to HIL-C-55392.

3.4.5 Extcrml lmds. Unless othmwlse spxlfled. external lead sannectlons shall h a cftmkal
=P=ltiOn mnfOmtW to MIL-S70-1276 or HIL-I-23011 and shall ba soldcrable (see 3.1).

3.4.6

3.4.7

3.4.8

3.4.9

a.

b.

c.

d.

e.

f.

9.

h.

Socket pim. %cket PIIIS shall confom to HIL-H-28719.

Terninals Tesninels shall confom to MIL.T-55155.—,

-. Headers shall confom to IIIL-H-28719.

E@W m ~e of CPmY shall ke restrtcmd to tha follcldng:

tcpregnatlon of couplers to sc41 porous casting and braze joints after brazing. .

Repair of pin-bole type leaks.

-rent stak Irg.

Cavity emapsulc.tlon.

Pr!nted-c b-cult (PC) board and csapment attachmnt.

Pc bmrd mterlal.

Capture of comcctor parts.

Saallfq fOrmlstureand ElkI seal.

3.4.10 w. W Imusfng shall be scaled to prevent entry of mist.m and ledkageof radfati
electrcangnetfc Interfercme (Ei!l).

3.4.11 ~. Unless othcrwlsaspcclflcd (see 3.1). the flnlsh shell bcos speclfled ln3.4.11.l
Chrcclgh 3.4.11.3.

3.4.11.1 RF mtl m surfaces. mating surfaces shall be finfsfwd In gold, sflver, or tln In accordance
WICA MIL.6-45204. QQ-S-365, MI L. T.10727. or passivat&J stainless stctjl. ?bomfnlmathfckness for gold ad
ni4kel platlng shall be 10 mlcmlncha ad SOmlcrofmhes, rcspactlmly.

3.4.11.2 w. All metal parts of dlrectloml ccuplcrsfifch am not mrmsfon-rcsfstant shall hmaa
platl~of sllvcr. type 1 or II. grafle A, palladium gold, nickel. or tin, {naccordance uith W-S-S65.
trIL-P-4S209, IcIL-6-45204. IcIL-C.26074. cIrlkIL.T.10727 hlchavcr is epplkdble (see 3.1). Theminlcm
thlckmss forgoldc.nd nickel plating shell L@ 10rAcmlnches mdSOnfcminches. r’cspcctlvely. Alm!ntm
alloy surfaces shall ba chemically treated In accordance with MIL.C.5541. Ragnesim-al loy surfaces sAal 1 Lm
givsn a chrcm-nickel traatcsmt In accordance with type I of lkIL-li.3171.

3.4.11.3 External f!nish. Exterml finish shail ke applied to the dircctforbsl CWPlcra regardless of
plating or chenical trcatmnte except that the nsctlrg surfaces shkll not be coated. ?ha prim- met shall
be zfnc chrmate in accordance wfth TT-P-645. TW ffnlsh coats of ens!ml. in acmrdancc with type 111.
class 2. of m. f-mgo, shall bc applied. optionally, epmy paint system 711L. C.22751 my bc used.

5
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External coating shall be applied as continuous film.

3.4.12. w. The weight of the directioml coupler shall be as specified (see 3.1).

3.4.13 Temperature ranqe. The operating and normperat inq temperature ranges sha 11 be as specified
(see 3.1).

3.4.14 Pre-seal bake. Heretically sealed directional couplers shall have a pre-seal bake in an inert
atmsphere at the mximm specified storage or operat i ~ temperature, whichever is greater, for a min{num of
16 hours. There shal 1 be n direct transfer to the sea I chatir with an inert atmsphere that has a
mnitored misture content of less than 0.1 percent.

3.4.15 Connection cap. All connections that are not nmmlly sealed shall be capped with push-on plastic
caps to prevent both darmge and the entrance of misture and foreign mterial duri w shipmnt and storage.

3.4.16 Threaded pa rts. Ai I screw threads used in the construction of directiom 1 couplers shal 1 be in
accordance with FEo-STD-H28.

3.4.17 RF input power to urirmry. Directiornl couplers shall be designed to meet the electrical
requirements with the specified RF input pa’a?r to the primary.

3.5 Perf ormnce.

3.5.1 ~. Uhen directional couplers are tested as specified in 4.9.6, the measured value of
cwpllng shall be within the tolerance specified for the rmninal value. This specified tolerance includes
the al lowed var i at ion of coupling over the speci f ix frequency ranges.

3.5.2 tiUD]im variation (frequency sensi t ivity~. Uhen directional couplers are tested as specified in
4.9.7. the plus ad ❑inus variatkm in coupling (in decibels (dEl)) over the specified frequency rmge shall
not exceed the value spec i f {&J. Pius and MI nus values are detemt ned from the masun?d COUP1ing level.

3.5.3 Effective direct ivity. men directional couplers are tested as specified in 4.9.8, the effectfve
direct iv{ty (in dB) over the specified frequency range sha 11 mt exceed the va Iue specified.

3.5.4 Insertion loss (see 6.4.21. Iihen directional couplers are tested as specified in 4.9.9, the
insertion loss (excluding coupling pcner loss) shal I not exceed the value specif ted.

3.5.5 Voltaqe statiir,q wave ratio (VSkR)-.

3. S.5.1 Primry line (see 6.4.3~. men directional muplers are tested as specified in 4.9.10.1, the
VW over the specified frequency ramje shal 1 not exceed the value specif {cd.

3.5.5.2 Secondary line (see 6.4.41. Uhen directional couplers are tested as speciffed in 4.9.10.2, the
VWll over the specified frequency range shal I not exceed the value specified.

3.5.6 Power dissipation of secondarv-l{re termination. When directfoml couplers are tested as specif!ed
in 4.9.11, the vW! of the secondary 1ire at rnid-frquency (see 6.4.5) of the SpeCif id frequency range
shall be as specified in 3.5.5.2.

3.5.7 Coaxial connector wear resistance. Mhen directional couplers are tested as specified in 4.9.12,
there shal 1 be m damge to the connectors that wi 11 cause an electrical fat lure. Duri Y and after cycl {ng,
neither lubrication or rermval of excess rmterial shall h permitted. After this test, d lrect Ions 1 couplers
shall met the requirements of 3.5.4 and 3.5.5.

3.6 Solderabi 1i ty. When directional couplers with solderable connections are tested as specified in
4.9.13, there shall be no evidence of p{n holes and blistering.

3.7 Resistance “to solderina heat. When direct f ma 1 couplers with solderable conmct ions are tested as
specified in 4.9.14, there shall be m dam.ge to the directional coupler or to the terminal {nsulator that
will cause electrical failure. Chipping of the temiml insulator shall not be cause for failure unless the
chipping extends to the outer periphery. After this test, d {rect ion-a I couplers shal 1 met the requiremmts
of 3.5.5.

6
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3.8 Terudml strenath-lead fntem’tty. men dlrectlonnl cmplers with temlmls or leads are tested as
Speclfled In 4.9.15. there shall be no evfdence of a broken termifml or lead elongation greater than
one-hslf of the thread pitch, or breakage. lmsenlng or relativa mtfon between the temfnsl ml ths
direc.tfonsl coupler bndy men viewed thrmgh a mgnificstion of at lasst 10X. Amy of these shall be
considered a failure.

3.9 Resistance to solvents. ifhen directional couplers are tested as spacified in 4.9.16, them shell be
no evidence of Illegible mrktng, mchsnical dacnge, or detarloratlon of mtertel or ffnlshaa to the axtant
thst they cm be resdfly idantlf{ed frm a distame of at Iaast 6 inches with m-l man Ilghtlng and
withcut the aid of cmgnification or with a viewer havifg a mgnific.stion no greater than 3X.

3.10 7herml shntk. klten directlmal cmplera am tested as specified in 4.9.17, them shsll be m
evidence of phy3i cdl damga. Vpon ~letion of this test, direc.tionel couplers shall mat t.ha requimmmts
of 3.5.1, 3.5.3. 3.5.4. and 3.5.5.

3.11 Vibration. li7ten directional CO@lm am tested as specffkd in 4.9.18, there shsll ta m evfdema
of phys l~e.

3.12 ~. tin directional couplers are tasted m spccffkd in 4.9.19. them shall bs no afidame of
~fcal damge. Vpon ccqletion of tt!ls test. directional couplers shall met UB3 requlmmmta of 3.14 or
3.15. as applicable.

3.13 Acceleration. klen directional mupiers cm tested es spacif iad !n 4.9.20, thera shsll ba no
evidence of physicdl damgs. Won .mnpIetlon of this test, directional asvplers shall met the requirements
of 3.5.1. 3.5.3, 3.5.4. and 3.5.5.

3.14 ~. !&n hemetkally saslad directional cwplcrs are testsd as specified in 4.9:21, the
applimble accsmt of leakage rate shell mt be exceeded nor s2Mll thera be evldema of phy$ical damge.
~5coupletion of this test, directional CMJPlCrS shsll mat the requirements of 3.5.1, 3.5.3, 3.5.4, md

. . .

3.15 Pressurlm.tion. When t@aguld9 type directional couplers am tested as specified in 4.9.22, them
shall beml Awe, as detactsd by the contirnmus fomrition of escspfng air bubbles. lfpon cmpletion of
tiis tast, diractionsl coupiers shall mat the mquiremnts of 3.5.1, 3.5.3, 3.5.4. ati 3.5.5.

3.16 klsromtric mm sine. When dlrectioml couplers am tasted as specified fn 4.9.23. theru shall be m
evidence of ptlys
3.5.3. 3.5.4. al&5.5.

dacakfe. EIWitSJ this test, directbmcil auPlers shall =: tha requirements of 3.5.1.

3.17 Mnfsture resfstmce. When directional couplers am tested as spcclf led In 4.9.24. them shall tm m
destrvctiva corrosion. Destmctlve corros!on shell Isa mnatrued as any type of corrosion which in my my
interferes with mch.anicdl performance or appearance.

3.18 3alt stray. klen direct lonsi cwplers are tested as specified in 4.9.25, there shall be m evfde!sca
of warping. cracking, peeling, or corrosion that has passed through the platfq md _ ~ ~se ml.
or my lead breakage ~n vieted through a mgniffcatlon of at lasst 10X. w of thess shall te considered
a dlrectlon?.1 cmpier failma.

3.19 Electrcmnqnetic interference [ZMIL. k7!en coaxial or wavaguida directional couplers am tasted as
sp=ifled in 4.9.26. the RF ieake.ge from the directional coupler shsli be at least 65 da tmlcn the fntcdng
signal ievel.

3.20 ~. Wte.n directional coupiers arc tested as spaciffed In 4.9.27, tham shall be m evldems of
~~. l@I ~letion of this test, directional cwpiers shsll mat the raqulremmts of 3.5.1 through

. . .
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3.21 w. Directional couplers shall be mrked in accordance with MIL-STO-1285 with the rni litary
PIN, unnufacturer’s source code, or IWO, the coupling value (in dB), date code. ad serialization in the
location. s~cif ied. On unidirectional couplers, an arrua shall be placed so as to point in the direction in
which incident power f Iuiis. On bidirectional couplers which have two different couplings, the COUP1ing of
each secondary 1 ine shall be itiicated separately in a manner that will rake clear which coupling is
associated with each secondary I i ne. Bidirectional couplers shall be mrked to indicate which of the
secomdary lines has a nmi m I response to each direction of incident -r f lam. Marking shal 1 be
acml i shad by reverse etching on metal i dent i f i cat Ion plates. by engraving, by photo etching In accordance
with HIL-P-19834, with pem.ment ink stamping in accordance with HIL-STO-130, or silk screen. The mrking
shall be placed on the directfoml coupler.

3.21.1 Oate code. Directional couplers shall be rmrked by a unique code to identffy the pariod ~urirg
tiich they were rnmufactured. The first two nunbers in the code shall be twu digfts of the n-r of the
year, and the third and fourth n-rs shall h two digits indicatiiig the calendar week of the year. Hlen
the nmber of the week is a single digit, It shall ba precedti by a zem reading from left to right or frm
top to bottom the code ntier sha 11 designate the year and week, in that order. The date code shal 1 mt be
alterad or remvad from the directioml coupler. A new date code followed by the letter R shall be mrked
on al 1 raworked directional couplers.

3.21.2 Serialization. Each dtrect! onal coupler shall be mrked w!th a unique serial nmber assigmd
consecutively within the inspection lot allowing traceability of the directional coupler.

3.22 UorkmnshiD. Directions 1 couplers sha 11 ba manufactured and processed in a careful and mwrkmnl ike
manner in accordance with tllL-STO -454, requirement 9.

4. QUALIN ASSURANCE PROVISIONS

4.1 Rescansibi 1ity for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is res.pens ible for the performance of a 11 inspect ion requirements (exa!ninat ions and tests) as
specified herein. Except as othemise specified ~n the contract or purchase order, the contractor my use
his M or any other faci 1it ies su i table for the Frformmce of the inspection raquiremnts spaci f {Ed
herein, unless disapproved by the Goverment. The Governmnt reserves the right to perfom any of the
inspect ions set forth in this specif i cat ion tiere such t nspact ions are deemd necessary to ensure supPl ies
and services conform to prescribed requirements.

4.1.1 Resmnsibility for cam liance. All item shall met all raquiremnts of sections 3 and 5. The
inspection set forth in this specification shal I tmcom a part of the contractor’s overal 1 {nspect ion sfltein
or quality program. The absence of any i ns~ct Ion requ iremnts in the specif i cat ion shal 1 not ml i eve the
contractor of the responsibi I i ty of ensurf ng that a i 1 products or SUPPI ies submitted to the Govemmnt for
acceptance comply with a 11 requirements of the contract. Sanpl fng inspect ion, as part of mmufacturing
operations, Is an acceptable practice to ascertain conformance to n?quiraments. hcwever, this does not
authorize submission of known defective imterial, either indicated or actual, nor does it emit the
Goverrmnt to accept defecttve material.

4.2 Classification of insvecttons. The inspections specifi@ herain ara classified as follom:

a. First article inspection (see 4.6).

b. Qualify conformance inspection (see 4.7).

4.3 Haterials {nsuection. Nater ia Is inspect ion shal I cons ist of certification supported by verifying
data that the uaterials I isted in table 1, used in fabricating the directional coupler. are in accordance
with the applicable referenced spec{ f lcations or raquiraments prior to such fabrication.

4.4 Inspection conditions. Unless otherwise spacif ied here{n, all inspections shall be per form?d in
accordance with ~he test conditions specif i ad in the ‘GENERAL REQUIREMENTS” of HIL-STO-202.

8
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TALILE 1. materials Inspect Ion.

m
IAlmitnm al 10y

I
3.3.5

M8gmshnn alloy
Oiss!milar uetals
Fungus inert uaterial
BOndim
Insulaiilw cOIFuIIDis
Plastfca
Iron-nickel alloy
FbmPss
cOnr@ctm-s

3.3.6
3.3.7
3.3.8
3.3.9
3.3.10
3.3.11
3.3.13
3.4.2

3.4.3, 3.4.4

Exterml laads 3.4.5
socket pins 3.4.6
lemimls 3.4.7
Hsaders 3.4.8
Finfsh 3.4.11

phmdedparts I 3.4.16

@plicabla spec{ffcatlon

QW-613, W-B-626
00-0-613
00-C-5W. 00-C-533
fffL-P-1144, 00-S-763.
ASTti A4E4, ASTF!IW2, HIL-S-4043
IN-A-2D0, QQ-A-25D. Q)-A-225,
IN-A-596. 00+601. QOJI-591
W!-44
HiL-m-&m
I! IL-SFD-454
MI L-B-5027
HIL.I-46058
AST1401457, HIL-P-19468
HIL-I- 23011
tllL. F-3922. HIL-F-390C4
MIL-C-39012, WA 49330. W 49331,
711)-S-763, AST74A5E2, IEEE-3TD-287.
i41L.C-55SD2
IIIL4TLI.1276. HIL-I-23011
141L-H-28719
MIL-T.55155
MIL.H-28719
141L-6-45204, HIL-P-27418. 09-S-365,
i41L-T.10727, HIL.P-45209,
HIL.T-26JJ74. HIL-C-5541, TF-P-645,
MIL-E.15090. 141L-if-3171. lflL-C-22751
FED-3To.i128

4.4.1 Tsst m?ttmd varlat!on. Variation from the spscified test m?thods used tovsrlfy tha CleCtrlCC.1
paramters areallmed provided thet it is demsnstratsd to the prsparing activity or their agant that such
variations In no way relax tfm mquirem?nts of this speclfketfon ad that theY are apprwsd before testing
is perfm-aa?d. For proposed test variations a test ccthcd Canparatfve ermranelmls shall bemdes.vailable
for cfuxklrq by Lhepreparlng actlvltyor tlmlr agent.

4.4.2 Test smlcm? nt ard im osctlon facllltles. Test and ccasur!ngequipmt and inspeCtfOn facilitlSS
of sufficient accuracy, quality, and quantity to pamit pcrfomnnce of the t-equlmd inspection shall Lm
established and .mIntaimd by b auppller. The establlshmnt and !mintenmce of a C.sllbratlan sy3tea to
control the accuracy of the masuring cd test equlpmnt shell be in accordance with IUL-C-45662.

4.4.3 Accuracv of test em! rmmt. The freluency-masur!ng dswfce used shall IW?.anaccumyof 4.1
percent or ketter. The overall accuracy In tha determination of vSkTI sbail be better than f2 psment. lhe
mupling-mas.ring systm used shall haveanaccuritcyof :0.1 dLlup to 10dB and 4.1 dB per 10dOaLmva
10 do or better.

4.5 Impec tlon cmditlom. Unless otharwise specffled herein, all masursuents and tests shall be mde
at man acblent W.r@erature, pressure, .mal hmldity.

4.6 First article Impec tion. First article Inspection shall consist of the tests spec!fied In table 11
ami sA81 1 be prformd by t he supplier. after award of contract and prior to production, at a Iocdtion
acceptable to the IbWrn?cnt. First article Inspection sbdil be perforued on sample units whlti have been
pmducsd Mlth S4@M2nt and Pmmdures rmmlly ussd In production. First article approval fs valid only on
the contract or purchase order under DIIIIch it is pranted. unless extendsd by the &?verrmmt to othsr
contracts or purchase orders.

4.6.1 Sawle size. Four cafplers of the sam type shall be subjscted to first article insfasction.

9
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4.6.2 Inspection routine. The sauple shall be subjected to the inspections specified in table 11 in the
order shown. Al I sarple units sha 11 be subjected to group I {nspect ton. The s.am Ie sha 11 then be dtvided
into 2 groups of 2 units each as specified in table 11 for groups 11 and 111.

4.6.3 _. One or mre fa i lures shal 1 be cause for refusal to grant first article approval.

4.6.4 Disposition of samle units: Sanple units which have been sub jetted to first article testing sha I I
not be del ivered on the contract.

TABLE 11. First article inspection.

I Exandmt ion or test

Gr0u9 I (4 samle units~

Visual andmchanical inspection - - - - - - - - - - - - - -

Effective d{rectivity -------------------
coupling ------------ --------------
Coupling variation -------- -------------
W.Hlfofprimr yline ------ --------------
VSiiROf secomiaryline---- ---------------
Insertion loss --------------- -------
Pcnmrdissipationof secondary-line temimtion - - - - - -

GrouPII [2s eomle units~

Coaxial connector wear resistance - - - - - - - - - - - - -
Terminal strength - lead integrity- - - - - - - - - - - - -
Themal Shock --------- --------------
Acceleration ---------- --- -----------
Seal -------------- --------------
Pressurization --------- --------------
Eimmetric pressure ------ - -------------
Life -------------- --------------

GWUP 111 (2 satmle units~

Solderability --------- --------------
Resistance tosolderirqheat - - - - - -- - - - - - - - -
Resistance to solvents --------------- ---
Vibration ----------- --------------
shock ------------- --------------
HOisture resistance ------ --------------
Salt spray ----------- --------------
Electrmmgnetic interference (EHI),- - - - - - - - - - - - -
Radiographic inspection - - - - - - - - - - - - - - - - - -

paraqraph

3.1, 3.3 to 3.4.12,
3.4.15, 3.4.16,
3.21, and 3.22
3.5.3
3.5.1
3.5.2
3.5.5.1
3.5.5.2
3.5.4
3.5.6

3.5.7
3.8
3.10
3.13
3.14
3.15
3.16
3.20

3.6
3.7
3.9
3.11
3.12
3.17
3.18
3.19
---

Test
uaraaraph

4.9.1

4.9.8
4.9.6
4.9.7
4.9.10.1
4.9.10.2
4.9.9
4.9.11

4.9.12
4.9.15
4.9.17
4.9.20
4.9.21
4.9.22
4.9.23
4.9.27

4.9.13
4.9.14
4.9.16
4.9.18
4.9.19
4.9.24
4.9.25
4.9.26
4.9.5

4.7 Qwality con fon-mnce inspection.

4.7.1 Inspection of product for delivery. Inspection of product for delivery shall Consfst of groups A
and B inspections,

4.7.1.1 Inspection lot. An inspection lot shall consist of all couplers of one tme Prcduced under
essentially the satin conditions, arid offered for inspection at one tire?.

4.7.1.2 Group A inspecttm. Group A inspection shall consist of the examination and teStS specified in
table 111, and shall be performd in the order shown.

10
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TA8LE Iv. San’elllm plan.

E

3s 10 512!!

C-og Cat@gory g

Lot 5fze 1 23

2to 8
9 to 15

16 to 25
26to 30
51t0 90
91 to 150

151 to 280
281 to W
501 to 1,200

’32
1332
1332
1358
1368
1378
20 10 13
29 11 13
34 15 20

~ ;~O&::: to accept on

u . Indicates entire lot rust
be Inspected.

4.7.1 .2.2 Rejected lots. If m Impectlon lot Is rejected, tho supplier w m {t @ -t ~
defscts, or screen out the defectiva units. and m.subalt for relnspectton. Resuknitted lots. shsll hs%’a all
devices mlnspected. such lots shsll be separated from w lots. amt shsll be clearly Identified as
I-elnspected lots. Resubaltted lots Indicating device failures sh411 constitute a rejected lot.

4“7”’”3~ Croup B inspection shsll mm!st of tlta tests spacifkd In tile V ml ths
SSUTJle shal be se ected ITSI In$pectlon lots that hsve psssed tlm group A inspection.

TMILE V. Gmap B inmect Ion.

~

4.7.1 .3.1 Ssmlim D Ian. The grcup 8 sanpltng plan shsll be as specified in table IV, cstegmy 3 (see
6.4.8).

dafscts. or s+dafect{ve units, and resubdt for roimpectbn. Ilesutmftted lots shsll have at}
4.7.1 .3.2 RR ectetl lots. If an Inspection lot Is rejected. the supplier my rewrk it to —t the

devices mlnspectcd. Such lots shsll bs scparato fmn ncw lots, amt shsll bs clearly Identlfled as
reimpected lots. Resubmitted lots Indicstlng device failures shall mmtltute a rejected lot.

4.7.1 .3.3 01s90s Ition of single .nlts. Smple units filch hsve passed all the group 8 Inspectloo my h
dellvsred on the contract or purchase order if ths lot Is accepted and the ssmle units are still within
sWlfled electr.fcal tolerames.

4.8 Immc tion of m ckaaing. The -l i w and impcct ion of the pressmat ion ad Interior psckage
mwklq shall be in accordmee with the WWPS A and 8 quality mnforcants inspection requlremmts of
HIL-P-116. me ssnpling ard impestlon of the packing and mrkfng for shfpmmt and storage shall be In
cicccmlmc.e with the quality assurance previsions of the applicable snntainer specffkstlon end the m-king
requircffents of HIL-sm-129.
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4.9 Hethods of inspection and test.

4.9.1 Visual and mechanical inspection (see 3.1, 3.4, 3.21, and 3.221. Directional couplers shall be
inspected to verify that the materials, design, construction, physical dimensions, mrkirq. and hurknmnship
are i n accordance with the appl i cable requ irerrents.

4.9.2 Test procedures. Directional couplers shall be tested as specified in 4.9.3 through 4.9.27.

4.9.3 Visual and mechanical inspection. Visual and mechanical inspection of directional couplers shall
be as specified in 4.9.1.

4.9.4 Therm I shock. Hith the connections uncovered, direct lona I couplers sha I I be tested in accordance
with uethod 107 of HIL-STO-202. The following details ad exception shall apply:

a.

b.

Mounting: !4hen applicable, directioml cDuplers my be mounted on a heat sink.

Test cod it ion: B. except the teqwature extrems sha 1I be those specified (see 3.1), and the
nurber of cycles shall be 10. Place directional couDlers in the cold timber for one-half hour.
Oirectioml couplers shal I be so positioned that they are exposed to freely circulating ch~er
air. Remve direct {onal couplers f rm the cold ch~r and place in the hnt chah?r for one-ha If
hour. Transfer shal I take place within f lve minutes of remval from the cold chanber. One cycle
cons ists of man temperature to cold. to mm temperature, to hot, and back to mm temperature.

4.9.5 Radioqr avh ic inspect ion. Oirect ioml couplers shal 1 be t nspected in accordance with m?thcd 209 of
HIL-STO-2O2, the following dr+tails shall apply:

a.

b.

c.

d.

e.

A three-d iuenstom 1 Imge qua 1lty fndf cater, constructed of, and containing mterla Is ti{ch are
comatible with the directional coupler being x-rayed, shall be available for s{mltaneous exposure
with the directional coupler. The imge indicator shall ut!l!ze slots, wires, and particles of
sizes down to and including mjor dimensions equal to or less than 0.001 inch for rmmltth{c
rnicrmlectron!c tw devices, 0.005 inch for mn-microelectmnt c type devices, provided spac{ng
between nonconr-ected cmductors is equal to or greater than 0.010 fnch.

Two views shall be required, at 90” to each other, and bath perpendicular to the mjor (long) axis
of the direct tom 1 coupler.

The radicqraphs shall be inspected utier variable I Ighttr!g conditions and mgnif ication of IX to 7X
for the defects specified in the ‘EVALUATIONS” paragraph of III L-STO-202, uethmt 209.

The direct iomal couplers that have been x-rayed ard found acceptable shal 1 be i dent i f fed with a
blue dot. The blue dot shall be appmximtely 1/16 inch in diamter. The color selected from
F50-Sm-595 sha 11 be any shade between 15102-15123 and 25102-25109. The dot shall be placed so
that it is readily visible but shall mt obliterate other directional coupler markings.

Serialization of directional couplers is required and rust be correlatable to the film vfews. One
fil!n copy is required to be shipped with the directional couplers. The mmufacturer is not
required to retain film copies. One COPY of a report is required for each lot shipped indicating
the mmber of directions i couplers rad icqraphicai I y inspected, the nunber found acceptable. and the
nmber rejected.

4.9.6 COUD!{W ( see 3.5.1~. The coupling of directional couplers shall be determined by obtaining the
❑idpoint between the mxfmnn and mlnimm COUPI ir?g over the specified frequency ra~e. The couplirq of
unidirectional couplers sha 11 be detemi @ as the ratio, expressed I n dB, of the power fnwt to the PrimrY
line to the pmer avai Iable at the mtput of the secondary 1 ine, with the output end of the primry line
properly terminated. The coupling of bidirectional couplers shall be determined separately for each
secondary 1inc. “’

4.9.7 CnUplinq variation (see 3.5.2~. The coupling variation of directional couplers shall be determined
over the specified frequency range (see 3.1). The coupling variation of midirectkmal couplers shall be
determined by tak iq the di f femme between the !mx inm ad the rnini!mn! c.wpl ing over the specified
frequency raye. Such difference shal I be taken as a pm i t ive nunber or zero. The COUPI ing variation of
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bidlrestionnl couplers shall be determined separately for cash secondary line.

4.9.8 Effective direct lvltv (see 3.5.3~. 7he effactlve directivity of directlo!ml couplers shall be
determined over the speclfled frequency (see 3.1]. The effectfvo dire.ctlvlty of unldirestloml couplers
shall be cmputed frm the ratfo. taken as grsater than unity and expressed fn do, of the available pm?r at
the output of the secomtsry Ifne for the two d!rectlons of escltat!on. at equsl -r levels, of the primry
lime: tfte secotiry 1 ine shall be temdtmted in a mtcbcd detector. The effective dlr-actlvlty of
bidirectioml souplers shall be determined separately for edch sccod.sry I!ne. At the optbm of the
6mermem (sse 6.2). the alternate test splflcd in 4.9.8.1 my be ussd.

4.9.8.1 Alternste test. lhe effectlm dimctlvlty of dlrectlorksl couplers shell be detarsaimd over the
specified frequency range. The effectlvc direct fvfty shall w coqwted frm the dffferame bstueen
reasurensmts of riinlmm and mxlmn c@uts of a samnd.sry Ifnc, hen a ahart cfrsutt !s displaced tfuwgh
one-hslf a wave-length In the prln$my line. The generator at the prlmry Iim shall b retched 20 tfm
primly line. 7M effective dlrestlvlty of bldlmctioml Crmplers shsll be dstemlmd separately far esch
secorsldry line with the rsuc. inlrq sezrmdary Iltses temirmted by an Invedence equal to tba Ch.sracterlsttc
tnpedsnce of tha secondsry litss.

4.9.9 Insertion 10ss (see 3.5.41. 7he Insertion loss shall be measured by a substitution tecfmlque usha
radfo. udto, or !ntermdhte frequency (w, W. or IF). ~ average of th~ t~t - still ~ @ ~ a
fflssl result.

4.9.10 VW [ss.2 3.5.5~.

4.9.10.1 Prlmw Ilne (see 3.5.5.1~. The VWl of dlrectlonsl ccaplers shall be unawed over the
spesified frequency re.rga (see 3.1). The VS!4A of unid!rection.sl tmpler$ shell be neesurad at the inpart end
of the prim-y Ilm. with the output end of the prhmry lime ad the aemndary line tamineted in matched
Ids. The VSkM of bid!ractiomsl swplers shell b masured at arts end of the pr(umy Ifne, with the other
erd tsmltsated In a matched load: the sesordsry Ilttas shsll be tsdnsted in retched Iosds.

4.9.10.2 3ecmdsw llne (S139 3.5.5.21. Tfts V2kM of dlrectlmsl cmplers sfbsll be m?asumd w the
s-iff~ f+v range (ss0 3.1). The VShll of unldlracthmal couplers shall be masured at tha outputof
the sccmdary Iim with both etis of the prlmry Iim tenalm.ted in matched loads. The VSkOl of each
sscotsky Iins of bfdirestloml ssuplers shsll be mesurad at the out~t of t.fm secondary llne wtth ttm
othsr sessdary Iina and both ends of the prhsry IIne terdnsted in ratchsd loads.

4.9.11 Parer dlsslMt!On of semmlaw-ll!t! teminstlon [sse 3.5.61. The pwsr dissipation of the
secmstery-llne tem!nstlon shall bs dete.mlmd over tfm specified frequency ram (Sea 3.1). lW Pmer (P )
to be SppIled shall be daterlnlmd frm the follmllng formlis:

P.
P, .

[1anti Ioglo ~
10

Vfb2m:

P, . hr.
P. - Cantimws-wava pmer ratl~ of primry Ilm (sse 6.2).
a- Coupling Indll.

The pmw (Pl) shsll Lm applled for a Perld of ore hour to the output Of the s-*fY li~o wl~ ~th ~s
of the primry llne teminsted In retched lcdds. Within 3 rnfmtes after tha l-hour period, the VWA of tha
secotdary i{rn shall ba umsured as spacif ied In 4.9.10.2, at ❑id-freqmncy in tha specified frequency
range. At the option of the Govmvmmt, ths altemste test speciflsd in 4.9.11.1 my be used.

4.9.11.1 Altemste test. The x dissipation of tfm secmdary-l{ns teminstfon shall be detemlmd
ovsr tfm specified frequency range. Aatsd contlttucws-uava pmm?r (SW 6.2) shall be applled for a perlcd of
one hour to ths Infmt end of tha primary IIm, with the eutput end of the primry Ilne ati tbe catput of the
secendsry llns temtnsted in retched losds. After the l-hour perfod, the V%% of the secofddry lim shall
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be ue.ssured as specified in 4.9.10.2, at mid-frequency in the specified frequency range (see 3.1).

4.9.12 Coaxial connector wsar rest stance (see 3.5.71. The connectors shal 1 be subjectsd to 500 cycles of
connect ion and disconnect ion. A cycle shall consist of a f im connect ion n’ade to the connectors of the
direct ioml coupler with the coupling mans t ightensd to normal tightness and the connectors then completely
disconnected and remved from the test circuit.

4.9.13 Solderabilitv ( see 3.61. The temi na Is of the directional coupler shal 1 be tested in accordance
with mthod 200 of I! IL-STO -202

4.9.14 Resistance to solderina heat (see 3.7)-. Directional couplers shal I be tested in accordance with
method 210 of HIL-STD-202. The foi lowing deta i Is ati except f ons sha 11 apply:

a.

b.

c.

d.

Specia I preparation: The temi na Is shal 1 not have been so Idered previous Iy.

Oepth of inmms ion in the mlten solder: TO a point 1/16 Inch + 1/32 inch, -O inch from the body.

Test condition: A.

Cmlitiq tire: Stabilize to +25°C.

4.9.15 Tenntnal strermth-lead fnt eqrity (see 3.81. Oirect iom 1 COUPlers sha I I be tested as specif fed fn
4.9.15.1 or 4.9.15.2.

4.9.15.1 Terminal strenqth. Directional couplers with terminals shall be tested in accordance with
imthti 211 of HIL-STD-202, test conditfon A, applied force 1.5 pounds.

4.9.15.2 Lead tnteqrity. Oirectioml couplers with leads shall be teste4 In accordance with nethmt 211
of HIL-STD-202, test condition C. The applied force shal I be 8 ounces *0.5 ounce. For leads with a section
mdul.s equal to or less than that of a lead with a cress-section of 0.006 x 0.20, the force shall be 3
ounces ,0.3 ounce.

4.9.16 Resistance to solvents (see 3.9~. Oirect ioml couplers shal 1 be tested in accordance with UEthod
215 of MIL-STD-202. Al 1 port ions of the directional coupler shal 1 be brushsd.

4.9.17 Themal shock (see 3.10). Directional couplers shall be tested as specifisd in 4.9.4. After this
test, the requirements of 3.5.1, 3.5.3, 3.5.4, and 3.5.5 shall be m?asmwt at the Inspection conditions
specified in 4.5.

4.9.18 Vibration (see 3.11)-. Oirectioml couplers shall be tested as specified in 4.9.18.1 or 4.9.18.2.
When no mthod is specified, directional couplers shall bs tested as specified in 4.9.18.1.

4.9.18.1 Hiqh frequency ( rmnoperat Im) (see 3.111. Oirectioml couplers shall be testsd in accordance
with mthod 204 of IIIL-STO-202. The folluwi~ detai Is shal I apply:

a. Haunting of specimens: Couplers shall be attached to the vibration table by mans of CIWS. A
clap sha I I be placsd around the center of each coupler, and no part of the coupler sha 11 touch any
object other than the claop.

b. Test condition: O.

c. Resonance: There sha 11 be m resonances at or belon 40 hertz (Hz).

4.9.18.2 Random vibration. Oirect ioml couplers sha 11 be tested in accordance with m?thod 214 of
MI L-STO- 202, test condi t ion F for 15 minutes duration, munted by rm’rral mans.

4.9.19 3hock [see 3.121. Directional couplers shall be tested as Specified in 4.9.19.1, 4.9.19.2,
4.9.19.3. or 4.9.19.4.

4.9.19.1 Coaxial aral dual-in-line tm s. Directional couplers sha 1I be testsd in accordance with mthcd
233 of HIL-STD-202, test condf t ion H, munted by norml mans.

4.9.19.2 Header ad TO types. Directional couplers shall be tested in accordance with mthod 213 of
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HIL-3T0-202. test mndltion C, rmuntad by rtorml uedns.

4.9.19.3 flat Pack tme . Dlrectlonal couplers shall be tested in accordance with mthod 213 of
HIL-3T0-202, test comfltlon F, muntad by mrml OWNIS. ,

4“’”””4 ~
Dlrectlonnl couplers shall be tested In accordme with mtkmd 213 of

ttIL-310-Z02, test co It{on 1. mnmted by norm] mans.

4.9.20 Acceleration (see 3.13\. Unless otherwise specified (see 3.1). directional couplers shall be
tested In acmrdame w!th untlwd 212 of MIL-STO-202. The fol Imsitq 4etails shall apply:

e. IfOunttng: Kc4mted by narml mans.

b. Test C@itlon: A, with 100 gram (0) Iavel.

4.9.21 Zeal (see 3.141.

4.9.21.1 Herm?tle seal. Hermtlsally sealad item shall LM tested in accordance wfth nathod 112 of
tlIL-S274-202, test condltlon O.

4.9.21.2 O.rlm sea 1. solder sea 1. or encac.su latad sea 1. O-ring sealed, solder sealed. or encapsulated
seaiad ltea6 shall be tested In accordance with mthod 104 of MIL-S7D-202, test comllt ion 8.

4.9.21.3 Zover seal. Zover sealed Item shall be tested in accomlmce with mfhod 103 of HIL-STO-2W.
me follmliq~ply:

a.

b.

c.

d.

e.

f.

9.

fbgnftude of test voltage: As speclfled (see 3.1).

Nature of potential: As specl fled (see 3.1).

Points of application: As speclfled (see 3.1).

Il!nium kilowltacperc ratirg of high volt.sgc snurce: As specifld (see 3.1).

Llnitlng value of surge current: AS specified (sea 3.1).

ltaxictm leakage cmrent: As speclf led (see 3.1).

Test condition letter: As sp5clfied (see 3.1).

4.9.22 Fressurlzatlon [see 3.151. Waveguide..type dlrectloml couplers shali ta subjectasl to an internal
gas pressure of 30 FOUti per square inch fdr at last 20 seccmds hlle lrmm-sed In water at appmxbstely
20”C. The ends of the prhwy line shall te appropriately sealed.

4.9.23 Zaromtric pressure (see 3.161. Oiractional c4uplers shall bo tested In accordance with mumd
105 of I! IL-S7J-202, test condition O.

4.9.24 moisture resistance (see 3.17)-. Oirectioml couplers shall be tested in accordance with new
)06 of MIL-SfO-202, $tv lB S~]! be performd.

4.9.25 3slt surav ( see 3.181. Oirectioml couplers shall be tested in acmmtance with mthod 101 of
HIL.SIO.202, test condition 8. FfM RF ports of the direct loml coupler shall ke sealed for this test.
After thfs test. the dlmstiorbsl couplers are allmed to be washed and dried before ba{tq inspected.

4.9.26 Electmmanetic Interference (see 3.191. The swept frequency masuremnt shall k uada cwerlng
the total frequency r,t~ in steps mt exccedl~ an octave bamt (theappropriate stub antenna sfmld be
tumd to a quarter wave at mldoctave).
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a.

b.

c.

d.

e.
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Place a fixed amunt of RF pcwer in a transmission line in series with available attenuator and
spectrum anal yzer.

Place specified value of attenuation (see 3.19 or 3.1) in the I{ns and !mte the difference In
read{ng on the spectrum and I yzer.

Reset the attenuator to zero and place a L14 stub (at m{dbamf) at one erd of the flexible coaxial
cable and connect to the spectrum analyzer.

Place the test attenuator in a transmission I ine proper IY terminated and “SNIFF” the coupler with
the i14 stub. The 1/4 stub should come as close to the coup)er as possible without touching.
Part icu Iar attention sha 11 be given to RF connections.

Any attenuation in excess of the value specified in 4.9. 26b sha 11 be cause for rejecting the
coupler.

4.9.27 Life (see 3.20~. Direct ions I couplers sha I I be placed within a tqerature chamber. The chamber
t-rature shal I ~ rafs~ so that the masur-nt t~erature is equal to the highest specified operating
t~ratum (See 3.1). DireCtiOMl C0Upler5 shal I r-in at this temperature for a p.?ricd of 1,000 hours.
At the erd of this t im. direct iom I coup lers sha I I be ramved fmm the temperature chanber and al Imed to
cool dam. Direct iom 1 couplers shal 1 be considered ccaled when their body temperature is equa 1 to the mm
temperature .

5. PACKAGING

5.1 Preservation. Preservation shall be level A, B, or C, as specifkl (see 6.2).

5.1.1 w.

5.1.1.1

5.1.1.2

5.1.1.3

u!!!!m. Directional couplers shall be cleaned in accordance with tflL-P-116, process C-1.

m. OireCtiO~l couplers shall be dried in accordance with MIL-P-116.

PreServat ive aDPl i Cat {On. PreServat iveS sha I I not be used.

5.1.1.4 Unit packs. Each directional coupler shall be individually unit packed in accordance with
sul.method IA-15 of HIL-P- 116 insurirq cmpliance with the applicable reiquiremnts of that specification.
The container with in the unit pack sha I I conform to variety 2 of PPP-E!-566, PPP-B-676, or PPP-8 -636, class
heather resistant.

5.1.1.5 Intermediate pa cks. Intermediate packs are not required.

5.1.2 w. The requirements for level B shal I be as specified for level A except that any varfety or
class of the containers specified my be used (see 5.1.1 .4).

5.1.3 _. The level C preservation of directional couplerz shall conform to the NIL-SKI-794
requirammts for this level.

5.2 m. Packirq shall be level A, B. or C, as specified (see 6.2).

5.2.1 w. Directioml couplers, preserved as specified in 5.1, shall be packed In fiberboard
Contal ners confomi ng to PPP-B-636, class weather resistant, style optional. special requirements. The
requiri?umts for box closure, waterprmf irg, and rein forciq sha 11 be in accordance with mthcd V of the
appendix to PPP-B-636.

5.2.2 Level C Directioml couplers, preserved as specified in 5.1, shall be packed in fibertmmd
container-~irq to PPP-B-636, class dmestic. style opt{omal, special requirements. Closures shall be
in accordance with the appeti ix thereto.

5.2.3 Vnitized loads. Unitized loads, conm?nsurate with the level of packing specified in the contract
o? order, sha I I be used whenever total quantities for shipmnt to one dest inat ion equa I to 40 cubic feet or
rmre. Quantities less than 40 cubic feet need not be unitized. Unitized loads shall be uniform in size and
quant t t ies to the greatest extent practicable.
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5.2.3.1 ~. Directional couDlers, pecked as specified in 5.2.1. shall be unftized on pallets In
accordance with HIL-SID-147, Imd t~ 1, with a mod cap (storage aid 5) posltlomd over each load.

5.2.3.2 ~. Dlrectlom.1 cmplers, packed as specfflcd in 5.2.2, shall be unftized as speclflak In
5.2.3.1, except that weather-resistant flbertsmrd caps (storage aid 4) shall Lm used in lieu of awl caps.

5.2.3.3 ~. Ofrectioral cmplers. packed as specified in 5.2.3. shall be unit!zcd as specified In
HIL-S7EI-794, except that conformance to MIL-STLI-147 is not required.

In add!tlon to any spec!al or other Identlflcatlon uarklng requtred by the contract (see
6.;i e%%%% ati exteriW cO”W\mr and U“,t!Zd hid ShCI,, b mrked i“u-IIC13 with “lL-3TD-129.
The cmplete ❑ilitary or Cnntractor”s tnm or PIN. as appltcdblo (includinE the Catm?rctal MS3 6mmcmmt
EntltY (WE)). shell be msrked on all unit and suppkmmtery packs in amordmm wft.fI b idmtfffmtim
mrkirq provisions of MIL-S72C-129.

5.4 s.

S.4.1 Exterior contaimrs. Exterior contaimrs (see 5.2.1, 5.2.2, and 5.2.3) shsll h of a ❑inh?cm CM%
amt cube consistent with the pmtectlon required cd shall cmtaln equal quantities of ktentfcal stock
mubared item to the greatest extent practicable.

5.4.2 Packaai!m ins pectlon. The Inspect Ion of these psckaglng requlmnsmts she 11 be in accordance
with 4.8.

6. fc07ES

(mis ssctlon contains information of a gemral or explanatory mtura that my be helpful ,. but is rot
I!m?datory.)

6.1 I ntendsd use.

6.1.1 Directional CcW Iers. Olrectlonal cmplers my ba used in Cc@mctlon with a radio-frequemy
came for inJect ing a rudlo-frequmcy uctwe into a transudsslon 1 ina so that It f lcM In one dlrectfc.n only.
Directlonc.1 Ccaplers my also be used to sduple a radio.frequency wava flouf~ in a pmtlcular direction fn
a Cranaaisslon line while acceptlrq relatively Inslgnlficmt pertlons of a radio-frequency wave fluafng fn
tha opposite direction.

6.1.2 Packeatm reaufremnts. The preservation, packing, and rarklng herein are Intefated for direct
shiprents to the Wcrment. Hcuever, at the opt!on of the contractor, or him so specified. tfm packaging
provisions he.rein are also applicable for the preparation of directioml ccuplec% for shipmnt f- h pmt
COntractnr to the cwlgina I equl~nt manufacturer.

6.2 Acuuisltlon mctuiremnts. Acquisition dmtcrents mst specify the foiiocdng:

a.

b.

c.

d.

e.

f.

9.

h.

i.

Title, @r, ati date of this speclflcatkm.

Issus of DODISS to be cited in the solicitation, and if required. the specffic issue of Indivlduel
dmments referenced (see 2.1.1 and 2.2).

Title. ~, and date of applicable sfa?cfffcatim shc?st and Ccaplete Plfl (see 3.1 and 1.2).

For m.val application. bf!etlmr mgnesim my be used in fabr{cdti~ directiomi cmplers (see
3.3.6).

Wh?tftm llmthcrplwf cam are required (see 3.4.15).

Special -mrkl~ mqulmd (see 3.21).

Specify wilen alternate test for effective dircctivlty is required (sea 4.9.8.1).

COntfrumus wave -r ratit-q of prlrmy llne (see 4.9.11).

Levels of preservation and packing required (see 5.1 and 5.2).
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j. If special or additional identification mrking is required (see 5.3).

6.3 First article. tnwltations for bid should provide that the Governnmt reserves the right to waive
the requirement for first art ic Ie sa~les as to those bidders offering a product which has been previously
acquired or tested by the Goverment and that bidders offering such products who wish to rely on such
product ion or test nut furnish evidence with the bid that prior Goverrm?nt approval {s present Iy
appmPr We for the pending acquisi tlon.

6.3,1 Copies of “Provisions Coverning Qualification” SO-6 my be obtained upon application to Cmmmding
Officer, Naval Publications and Form Center, 5001 Tabor Avenue, Philadelphia, PA 19120.

6.4 Definitions. For the purpose of this specification, the following definitions should apply.

6.4.1 Directional coupler. A directioml coupler is a transmission-lim copanent characterized
phys Jca 1IY by tm (or three, for certain bidirectional couplers) juxtaposed transmiss Ion 1ines and an
associated COUPI ing structure through which a transfer of RF energy from one to the other is effected: its
electrical behavior is character zed ideal IY by such interaction between the two I i nes that excitation In a
single direction in either line produces a response in the c.mpanion line in one direction only.

6.4.1.1 Unidirectional coupler. A unidirectional coupler is a directioml coupler so designed as to
provide a nominal response in the secondary I i ne to propagation in the primry 1ine, in one direction only.

6.4.1.2 Bidirectional couoler. A bidirectional coupler is a directional coupler so dm. igmd as to
provide separate and simultaneous mmi na I responses in the secondary 1ines to each of the two direct Ions of
pmpagat Ion in the pr imry I Ine.

6.4.2 Insertion loss. The loss prcnluced by adding ( inserting) a device into a Sigmal transmission path.

6.4.3 Primry line. The primry line of a directional coupler 1s the line designed to receive the
principal flow of RF energy in the transmission I i ne to which the directional coupler is adjunct. The input
end of the primry line of a unidirectional coupler is the end into which T!-W2r must flcn {n order to
produce the !mx imm power at the output of the secordary I ine. The other end is called the output (antenna)
end.

6.4.4 Secmdarv line. The secondary line of a directional coupler is the line that is coupled to the
pri!rary 1 tne by mans of the COUP1ing structure. In a unidirectional coupler there is m? secondary 1inc.
In a bidlrect ional coupler the secondary I i nes have a nominal response to a different d{ met ion of
propagation in the prim-y I inc. In san? bidirect iom 1 couplers the secondary 1 ines are phmical 1y
separate: in others they run phys ica 1Iy tcgether.

6.4.5 Hid-frequency. The mid-frequency of a dtrect ional coupler is def i md as the artthmtic man of the
1iudts of its frequency range.

6.4.6 Cateqory 1. The category 1 saml ing plan pertains to major defects as def imd in HIL-STO-1O5.

6.4.7 Cateqory 2. The category 2 saupling plan pertains to mlmr defects as defined In HIL-STO-1O5.

6.4.8 Catemrv 3. The category 3 sanplitiq plan is similar to level S-4. AQL 6.5 of H1L-STO-1O5.

6.5 Conditions for use of level B preservation. When level B preset% ation is specified (see 5.1.2), this
level of protection should be reserved for the acquisition of ‘d irect ional couplers for resupply hurlduide
under kwun favorable handl i q, transportation, and storage conditions.

6.6 Subject tiim (key hunt) 1 istinq.

Couplers, bidirectional
Couplers, unidirectional
Lime, primry
Line, secondary
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6.7 t!Wl@S f- OW\WS fSSU13. Asterisks are not used In this rdsfon to identffy changes wft.h
respect to the prev low issue. due to the extens Ivemss of tha changes.

CONCLWING l$lTERIAl

Reviem actfvftles:
Arqf -HI
navy - As. 0s
Air Farce - 17. W
DIA-fs

Pwa;f IIU:t ivlty:

Agent:
w-ES

(Project 5985-1047)

User activities:
Ifdvy - CG. K. SN

1 STANDARDIZATION E30CU3WNT REPRWRMRNT PROPOSAL I
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1. The preparing activity rust cmplete blocks 1, 2, 3, ard 8. In block 1. kath the doc.umnt rmber and revision
letter shmld be given.

2. The sutmltter of this form mst ccaplete blocks 4, 5. 6. ad 7.

3. The prepar!ng activity oust provide a reply within 30 dam from receipt of the form

KOTE: mis form my tmt be used to request mples of documnts, nor to request waivers. or clarification of
requlremmts on current contracts. Cmmmts submitted on this form do fmt Cmstltute or inply authorization to
mive any ~{on of the referenced docuacn t(s) or to mend contractual requ!remmts.

I RECOMMEND A CHANGE: 1. ooclmxTnnfDl 2. 00CfAwf Mm (?wuk)
MI L-C-15370

3. 00CfXHf TITLS
CO17PlEAS. OIRSCTIONM, GENERAL SP[CIFICATION FOR

4. f147f5tS W OUE (I&ntify W- mdmr ard Imlti ~ -Ite. If ~tble. Attach _ sheets as
melkf.)

5. = FM AE~Tl~

6. Sll!ff~

n. NW (Last, FWst. Middle inltiai) b. WW1L4TIOM
... ..

.&

C. KJW33 (Incl@ ZIP We) d. TILEPHWE (Include m Code) 7. OATS StJLWT7E0 &.:

(1) C0cm2rcial
(Ynvmo)

(2) AUTOVOii
(If OIWllcablo)

B. FllEPMIlf6 AcfIvI1-?

a. flPW b. TELfPlfOftf (Include Area Cod@)
(1) Cxmmrcle.1 (2) AUTOVON

c. M071S3S (Include zip Cc&) IF YOU 00 ROT AEWVE A AEPLY kflTffIN 45 DAYS. CCiffACf:
Defense 0u911ty and Stmddrdlzathn Off Ice
5203 Leesburg Pike. Suite 1403. Falls Church, VA 22041-3466
Telcphme (703) 756-2340 ?+lfTOWfl 289-2340

In .-— * “.. mew “. . . . . . . . . . . . ,.-
‘U runu A* Lo, U1.1 OY rrevmus 1201t10mare onsolete Iw/zY(
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