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MILITARY SPECIFICATIDN

CCUPLERS, OIRECTIOMAL

GENERAL SPECIFICATION Fm

lhls specifimtim is LIRWOVCd for use by all Oep9rt -
~tS M Aoencie8 of the Deportment of Defense.

1. SCDPE

1.1 ~. lhis specificatim covers the smeral rc.q.drcmntc for radio ord ❑icrowave fr~ies
directiud caqIlers (see 6.1).

1.2 Miliralv Part or Identlfvlm UWfmr (PIN) Closslflcatloq. The ,ldlitc.ry PIN sfall C~i,t of tho
letter W=, the Lmslc nmber of the qmciflcat{m sheet. ard m 08SI.JIWXIdmh tudaer (see 3.1). u show! in
the followirw exm@e:

2.

2.1

2.1.

T
t3m 4-

Militm-y.ie$Imtor ad
Speciflcatlon sheet -r

Dash rwber desisMted
m specificatim sheet

APPLIL4ELE 00CUMEMTS

.wverment docllmlts.

1 SDecificotlom. at m-da rcfs orwi handbooks. The follwim sfmcifications, stnrr%nrds, cud ImmSmako
form a part of Chic daurent to the extent spccificd herein. Unless otheruise spacif ied, the issues of
these doctmms are those I isted in the Issun of the Dcparment of Defense I*. of Sprcif ications OIXI
Stamfards (~lSS) ad S!.qplst thereto, cited in the mlici totim (s.?o 6.2).

1(~1 = ~.tt

Sentfic ial cammts (reccauerdatiuns. tiitlan, deleticin) c.rrf MY pertlnmt dnto which my be of we
in iu@mvino this docmmt dmuld be otMre8sed to: Defense Electrmics Sqly center, A1lN: DESC-EI.D,
1507 Ullmingtm Pike, Oaytm, OH 65444-5765, by uslns the Stardmdizntim Doctmmt Iwovemnt Proposal
OD Fo 626) a ml he emf of tflfc doc ment or bv letter. I

● N(SCWA Fsc 59E5
PI lRl~ls ON STAIEffE T &n . ~owd for pbllc release; distrilxtim is mliaiwd.
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SPEC,I FI CATIONS

FEDERAL

QCI-A -200
CQ-k- 225

00-A-250
!20-s-365
00-s-763
11-P-645
PPP-B -5&A
PPP-B -636
PPP-B -676

HILITARY

HIL-P-l\6
HIL-H-3\71
MI L-F-3922
MI L-S-4043

MI L-B-5087
HIL-C-55G1
MI L-T-10727

HIL-E -15090
MI L-P-19836
MI L-I-23011
)SIL-P- 21,691/3

MI L-c-26076
MI L-P-27it18
HIL-H- 28719
MI L-F-39000
MI L-c-39012
MI L- G-6520L
HIL-P-45209
HIL-I -46058
MI L-T-55155

MI L-c-55302

A(tanimrn Al toy, Bar, Rod, Shapes, Structural Shapes, Tube and Uire, Extruded.
A\minm ard A\minm A\\oy 0.., Rod, Uire, or special Shapes, Roiled, Drawn,
or Cold Finished, Genere[ Specification for.
A(minm ad A[trninm Alloy Plate and Sheet, General Specification, for.
silver Plating, Elect redeposited, Genera( Requirements for.
Steel Bar, Uire, Shape and Forging, Corrosion Resisting.
Primer, Paim, 2im-Chrumte, hlkyd Type.
Box, F.atdim2, Paperboard.
Box, Shiwing, Fiberboard.
8oxes Setup.

Preservation, )fethods of.
Magnesiun ALloy, Processes for Pretreatment and Prevent ion of Corrosion on.
Flange, Uavegui de, Genera[ Purpose, Genera( Specification for.
Steei, Corrosion-Resisting [Extrm Low Carbon Type 306) P\ate, Sheet, and
Strip.
Ehmding, Electrical, and Lighting Protection, for Aerospace System.
chemical Conversion Coat i“gs . . Almimn AI toys.
Tin Plating, Elect rcdepasited or H.t-Oipped, for Ferrous end Nonferrous
Metals.
Enme(, Equiprmt, Light Gm.y (ForINla NO. 111).
Plate, Idemificati.an, Metal Foil, Adhesive Eecked.
Iron Nicke( At toys for Seat i“g to Glasses and Ceramics.
Pipe ad Tube, Cerbon, At Ioy md Stainless Stee[, Seam(ess and Uelded, Generat
Specification for.
Coating, E(ectro[ess Nicke(, Requirmencs for.
Platim. Soft Nicke( (E[ectrodems ited, Sutfmate Bath). 9.
Header, Hemet ica( [y seated.
Ft.9nges, Uaveg. ide, Ridge, General specification for.

connectors, Coaxial, Radio Frequemy, Gmerai Specification for.
Goid Plating, Elect rodepxited.
Pa[ladiun P(ati”g, (Elect redeposited).
Insulating Ccq.xnd, Electrical (for Coating Printed Circuit Assemblies).
Terminals, Feedthr. ( Insutated) and Terminals, Stud ( Insuiated and
Moninmla ted).
Cmectors, Print.4 circuit Subassembly and Accessories.

(See s~lmmt 1 for ( ist of associated specification sheets. )

STANDARDS

FEDERAL

FED- STD-H28
FED- STD- 595

MILITARY

MI L- STD-129
MI L-sID -130
MI L-s7D -147
MI L- STD-202
MIL- STD-45L
MI L-sTD-13J39
MI L- STD-1276
MI L-STO- 1285

Screw Thread Stamlards for Federal Services.
C.a\or (Requirmmts f.. individual Co\or Chip (3X5 Suppiem.ts).

Harking for Shipmm and Storage.
Identification Marking of U.S. Mititary Property.
Pa((etized Unit Loads.
Test Meth@ds for Electronic ard Eiectr icat Ccqmnent Parts.
Stardard Genem[ Requirements for E(eccronic Equipnent.
Oissiini[ar Metals.
Leads for E\ectmni. CVrmt Parts.
Marking of Electrical and Electronic Parts.
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MIL-C-15370F

lfl L- SID-Z073-l - D@ Material Procdre for Development and Awlicatim of packagirts
rewi rwmts

MI L-STD-L5662 . Cal Ibrat im Systsms RWircmnts.

(Unless other. ise indicated. copies of fsdcrol and uiilitory specificatims, stor=isrds. cd hanr!lmks are
avai table frm the Sttirdi tat im Oocments Order Desk, Wildl W 40, 700 Rc&ins Avers.$e, Philc&d @ia, PA
19111 -5wb. )

2. 1..? Other Goverfvnmt docwnmt 0. drn”i IWI. rlfrl cublf cations. The follouim other Goverfmmt daments,
drawings, od @lie.sliOns form a Prt of thic docuren: to the eaten: spscificd herein. UnIcss etherb’ise
specif isd, the issues are those cited in lhe sot icitatim.

DEPARTMENTOf THE NAW

REA 49330 - UG-45AI Ccfncctor for Use with 718 IMCIxicil Air Dielectric Line.
REA 49331 - tJG-4btli Cnmecmr for Use uith 718 Ccumiol Air Dielectric Line.

(AwI icatim for copies should be a&fresmd to: Ocfsnse Electronics St@y Cmter, A1lU: OESC-ELO, 1507
Uilningt.m Pike. Ooyctn, OH 45444 -5765.)

2.2 Nm-GOvermem CPJb{ico{im. Ihe followins dommnts form a part of this dacment to the ●xtent
specified herein. Unless otherwise specified, the is$ues of Ihe docuncnts uf!ich are 0S0 adapted We those
listed in the issue of che OaIISS cited in the solicit atim. unless otherwise rpecif ied. the issues of
dnctm?ms not listed in the OCSIISS are the issues of lhe docmmts cited in che solicit atim (see 6.21.

SRERICAN SCtl ETr FOR TESTING AND MATERIALS (ASTM)

●
ASTM ALS4

ASTif A52.?

ASTM Blb

ASIM El&l

ASTM 626

ASTM SS6

ASTM S2S

AS1fl B1D2

ASTM S121

ASTM BIZ4

ASTM 8194

ASTM B196

ASTM S197

ASTM D1457

ASTM 01710

Sara, Billets am! Forgings, Stainless ad Hec.t-ReslstiW.

Free-Machining stainless ord Heat -Resisting Steel ears, Hot-Rolled or
Celd. Finished.

Free Cutting 8rass R&, Bar ad Shapes for Use in Scrsu lfochines.

Free Cutting Brass Rod, Sor ad shapes for Use in Scrsn whines (Ketricl.

Alminm Alloy Ssnd Castings.

Plate Erms, sheet, Strip, md Rolled oar.

&luainun allay Die CastiWs.

Almimm Alloy Permmm t Mold CIIstinSs.

leaded Orass Plate, Sheet, Strip, cdni Rolled Bar.

CCIWW WVJ COPPC A(laY forgim Rod, Onr, erd Shnpes.

Cower Be@lim Alloy Plate, Sheet, strip, end R0it4 cm.

Cc+per 8eryllim Alloy Rsd OIVJ oar.

-rr SErYttia AL(oY uire.

PTfE Molding ad E,trusim Mnterials, Spuificatims for.

Rod cod Heaw-Ualled Ttiim. Polytmr.fluarmthy lene(PTfE). Basic
ShV% .

(AFPI icat ion for ccpies should bs tiresscd 10 the Imxican Society for Testing ord nsterials, 1916 Race

●
Street, Philedel@io, PA W103. )
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SOCIETY OF AUTLVlOT1VE ENGINEERS ( SAE)

. .

●

ASM L290 Castings, Alminun Alloy Die 9.5Si - 0.50#g - (360.0) As Cast.

ASM !.377 Sheet and Plare, )lagnesim Alloy 3.OA1 - l.OZn - 0.20Mn (AS31B-H2L) Cold
Rol(ed, Partially Arner,led.

(A!@icatim for copies should be addressed to the Society of Autc+mtive Engineers, 600 Canmnwealth
Drive, !darrend ale, PA 15096. )

(Non- fioverment standards and other @l ieations are normal Iy avai table frm the organizations that
prepare or distribute the documents. These docunents a(so my be avai table in or through 1ibraries or other
informational services. )

2.3 order of !arecedence. In the event of a con f[ict between the text of this docurem and the references
cited herein (except for re[ated associated detail specifications, s~cif ication sheets, or MS standards),
the text of this docment takes precedeme. Nothing in this docment, however, supersedes aFQl icable Iau.s
and regdations untess n specific exenpt ion has be. obtaimd.

3. REQUIREMENTS

3.1 Sc.stificalim sheets. The individual directional coupler requirements shail be es specified herein
EM in accordance with the awl icable specif icat ion sheets. In the event of any conf I ict between
r~ir=nts of this We.if ication and the sp=. ificari.n sheet, the latter shall govern.

3.1.1 Reference to specif icatim sheet. For the purpose of this specifimti. an, uhm the term, ,%ss
specif iedt,, %hm specif ied,S or %hen awl icabl e,, are used without additional r.?fereme to a specific
Location or doctment, the intended reference sha( I be to the specif imtion sheet. uhen the specif icatim
sheet does not contain the information, the requirement is not a~licable to that specific PIN or
specification sheet.

3.2 First artic [e. Oirectioml couplers furnished tier this specification shn(i be prcducts which havo
been tested and have passed the first article inspection specified in 4.6 (see 6.3).

3.3 ~. The material shal( be as specified i. table I herein, and i. the applicable specification
sheets (see 3.1). Uhen a definite mterial is not specified, a material shall be used which Mi(l emble the
directional coupter to meet the p?rfommce requirements of this .Pecifimt ion. Acceptrmc.e or awroval of
any constituent mater ia( sha( ( not be construed as a guaranty of the accept ante of the f ini shed prcdu. t.

3.3.1 &MSS. Brass shail conform to ASTH-B16, ASTM-BltA4, ASIM-B36, ASTM-B121 or ASTM-B124, whichever is
appl icab(e.

3.3.2 coWer al I.Y. C%Wer al [W sheet shal I conform to AsTM-636 or ASIM-B 121, Ihichever is app~icab [e,

3.3.3 Cowe r. bervlliun. Beryl Iim co-r shal [ conform to ASTff-B194, ASTfl-B196, or ASTM-B197, whichever
is aWl icable.

3.3.4 Corrosi on-resistinq steei. Corrosi m-resisting stee[ plates, sheets, and strips shal I cmfom to
MI L-s-6043. Corrosion-resisting forgings shatl conform to 00-S-763, ASTM A4S4, or ASTM A582 and
corrosion-resisting steel pipes shall conform to MIL-P-2469113.

3.3.5 fituninm al Ioy. Aluninm alloy plares and sheets shal ( conform t. cMQosit ion 6061 of 00-A-250,
extm.+d elminm al toy shall conform to ccqms it ion 6063 of 00-A-200, cmpmitim 6061 of 00-A-250 or

c’=m=iti Oin 4QL7. Almirm allor mstinn shal I conform t. alloy A360 of ASIM-8S5 or AsAI-h2Q0, whichever is
awl imbke, class 8 of ASTM-B108, at I.OY 40E of ASTM-B26, or 2011 of w-A-225.

3.3.6 Mamesim al(.ay. Magnesim .I1oY shall be ccops ition AZ31L+, Cnrditim H24, in accordance with
AMS4377. Uniess otherwise specified (see 6.2), mgnesim couplers sha( I mr be s* I ied for Mava(
a~lications.

4

Downloaded from http://www.everyspec.com



. .

●
NIL- C-15370f

3.3.7 Dlssimilor mtols. unless suitably protecmd asc.inst electrolytic corrosion, dissimilar metals as
defined in MIL- STD-8S9 shall not @ in intimate contact.

S.3.8 Ftm714s inert mteria(. ffa:.?rial used i. the cmstructim of directimnl cat@lers shall be f-
inert in acc.adance with requirsmmt 6 of MI L- STD-454.

3.3.9 -. WWJing shall Cmfom to class R of ffIL. B-5087.

3.3.10 Jnsulatim cmoomds. lmulc.ting cmfmds shall cmfom to ffl L-1. @35.S.

3.3.11 ~. Plastics shall conform 10 ASTM 01457 or PTFE of Jfl L- P-19&b8.

3.3.1.3 ~. RtMer shall be suitable for use over the spscif ied tmpmature range.

3.3.13 Jrm-nfckal all OY. Irm. nickel alloys ~hall cmfom to MI L-I-23011.

3.4 Qesim and comtruct{cq. oirectimc.1 cc@ers shall fm of the desisn, cmstructim, md rhysical
dlnmslom spcci fled (see 3.1). Ofrsctimal c.xplers shall be of the Ii@test practicable tteisht cuuistm:
uith the str.mk!th required for sturdiness, safety, mi reliability.

3.4.1 Ooeratim frmuenm rang$. The frRpency range shall be es s~ified (lee 3.1).

3.4.2 ~. Flmses shal I be &i@ ard manufactured as to provide the umtim characteristics of
the flsme spsclficd in occordmce uith ffl L-F-3922 or ffl L-F-39000.

3.4.3 RF cmnectors. The c~tors shall b@ M specified (see 3.1). Ihe mterial and Qswing for
receptacle comcctors shall cmfom to the requlrwcnts of NIL-C.WOIZ or Drawing REA 49330 or Drawing REA
49331, nhichcver fs a~ticab le. Mm! specifisd. precisim c.mmctors -hall be in occordame with
IEEE-SIO-287.

●
3.4.3.1 c-~ or metal mr!s. Unless otherwise specified (see 3.1), the udle center cmtacc pins shall

be cqtivated m--d ti of corrosi m-resisting steel or bcrylliun c-r. Corrmim-resistiw steel pins
shalk bc typs 302 or type 304 1“ accordsnm uith 00-s-763. or tm 303 in accordance .ith ASTM A582.

*wttiw c%mr PiIU shall conform co ASIM-S194. ASTM-8196. or ASTM-BW7. whichever is s@icsble ard shall
Lw silver plated in accordmce with 00-S-345 or gold plated in nccordmce with MIL-G-4520A, typs 11, class
1. The female cmter contact pins shal( te c~tivated and eada of hryllim c-r in accordance with
00-c-530 end silver plated i. accordance uith 00-s.S65, or sold plated in accordance Mith MIL-G-45204, t~
11, class 1. All other comsctor parts and finishes shall Lm in accordance with ffl L-c-39012.

3.4,4 Prtnt cd-circuit comtectc.rs. Printed. circuit ccwnectors *ail cmfc.m to ffll-c-55S02.

3.4.5 ~xtwnal Ieods. Unless otherwise specified. externol Iendcomectims shell bc a chmical

c~itim cm fo=.im to HIL-SrO. $27b or ❑IL-I-23011 md shall be soldcrnble (see 3.1).

3.4.6

3.6.7

1.k.8

3.4.9

a.
b.

::
e.
f.

a.
h.

.Sccket pins. Sosket piru shall cmform to fll L-H-28719.

Jem inal~. Ierrninnls shall cmfom to MI1-l -55155.

&?&z. llc~rs ‘hall cmfom to !!ll-! !-2,9719.

~ The me of epoxy shall be restricted to the follo.ing:

Inpregnstim of cot@ars to seal parcus casting ad braze joints after brazing.
Repair of pin-hole type leaks.

C~C atokim.
cavity erlcspsulatim.
Printsd-circuit lPC) Lword am! cccmmen t attachlllcnt.
PC board nmter ial.
Capture of comutor rmrts.
Sealing for moisture and EMS seoi.

3.&.10 -. The housing shall be sec.led to prevm! tntryof moisture & leakage of radiated
elect rcfmsrmic interference (EMI).

o 5
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HIL-C-15370F

3.6.11 -. Un\ess otheruise specified (see 3.1), the f{nish shaii be as specified in 3.6.11.1
through 3.4.11.3.

3.6.11.1 RF tnatim surfmes. Mating surfaces shall be finished in gold, silver, or tin in accordance
with MI L-G-45201., 00-S-365, MIL-T -10727, or passi vated stainless stee[. The minirmn thickness for gold and
“icket plating shal I be 10 micro imhes arm 30 microimhes, respectively.

3.4. 11.2 u. All metal parts of direct ioml couplers which are not corrmi m-resistant shall h~ve a
plating of si{ver, type 1 or 11, grade A, palladim, gold, nicket, or tin, in accordame with 00-s-365,
MI L-P-45209, MI L- G-6520 f,, MI L-c-26076, or MIL-T -10727 uhichever is aWlicab[e (see 3.1). The minimm
thickness for gold and nicke[ plating shall be 10 micro inches end 30 micro inches, respectively. Aluninm
CA(OY surfaces shaii be chmicatiy treated in accordance uirh MI L-C-S541 or equivalent corrosion prevention
mthcd. Magnesim-a[ toy surfaces shal 1 be give. a chrme-nickel treatment in nccordmce with type I of
MI L-M-3171.

3.4.11.3 External finish. Externat finish shall be applied to comectorized or uaveguide coupters only
regardless of p[ating or chmicai treatment, except that the mating surfaces shat~ not be coated. The
primer coat shal I be zinc chrmate in accordance uith TT-P-6L5. Two finish coats of enamel, in accordance
uith type Ill, ctass 2, of MI L-E-15090, sha(( k applied. Extem. s( coating shall be app( ied M cmtinums
film.

3.4.12 ~. lhe ueight of the directional coupler shall be as specified (see 3.1).

3.4.13 Teme rat me range. The operating and nomperat i ng temperature ranges shal ( be m spec i f i &
(see 3.1).

3.4.14 Pre-seal bake. Hermticnl[y sealed directional couplers shall have a pre-seal bake in an inert
atm+ere or vacw at the maxiuun specified storage or operatim tenpersture, hichever is greater, for a
mininun of 16 hc+ms. There shall be a direct transfer to the seal chaher with an inert atmosphere that has

●

a monitored nwisture content of less than O. 1 percent.

3.4.15 Connection caQ. A([ connectims that are not norually ,sea(ed shall be capfmd with push-m plastic o
caps to prevent both damage and the entrame of nnisture and foreign !nateriak during shiwnt and storaae.

3.4.16 Threaded parts. Al I screw threads used in the construction of directional couplers shal 1 be in
accordance with FEO-STD-H2.S.

3.4.17 RF incut m wer to primry: Oirectioml couplers shall be designed to meet the electrical
rKIUir*ntS mith the Specifi Ed RF lr$ut FXJ$Ier to the primary.

3.5 Performance.

3.5.1 ~. Uhm directional couplers are tested as specified in 4.9.5, the measured value of
coupling shall be within the toterance specified for the nminsl value. This specified t.a(erance inchdes
the .1 lowed variation of COWI ing over the specified frequency ranges.

3.5.2 Couolinq variation (fr muencv sensitivity. U%en directimal couplers are tested as specified in
4.9.6, the variation in coupling (in ds) over the specified frequency range shall not exceed the rnaximm
specified (see 3.1).

3.5.3 Effective direct ivity. When directional couplers are tested as specified in 4.9.7, the effective
direct ivity (in dB) over the specified frequency range sha(( not exceed the value specified.

3.5.4 Insertion loss (see 6.4.21. Mien directional co~lers are tested as specified in 4.9.8, the
insertion loss (excluding coupLing pn.er Loss> sh.a~( not exceed the vahe 6pecif ied.

3.5.5 Vo(taqe stardinq wave ratio (VS!dR~.

3.5.5.1 Primsry Iim (see 6.6.31. Uhm directional couplers are tested as specified in 4.9.9.1, the VSUR
over the specified frequency range shall not exceed the value specified.

3.5.5.2
VSUS over

Secondarv line (see 6.4. L). Uhen direct ioml coLPlers are tested as specified in 4.9.9.2, the
the specified frequency range sha( [ not exceed the value specified. ●

6
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3.5.6 @.wer dissimtim of mc~rv-line tel-lnin.lti O@. uhen directional co@ers are tested as specified
in 4.9.10, the VSW of the secondary lime ot mid-frequency (see 6.4.5) of the specified frequency ,~e
shall be as specified in 3.5.5.2.

3.5.7 @axial mmec ( or weor r“isto ncq. ‘Am dfrectionnl cotplers are tested as specified in 4.9.11,
there shall be m darane to the mrrfectors that will cause an electrical failure. During and after CWIIW,
mither Itiicatlm or removal of excess tcmeriol shall b Remitted. After this test, directional Cntplers
shall mot the r~ire.mnts of 3.5.4 at-d 3.5.5. Thic teat my be cmiteed if ❑il specificatim camectors
(i.e. NIL-C-39012) me used In the mmfacturing of the cd prtit.

3.6 SOI* rabi I i~. ul!en dircctionol ccn@ers with mldernble cc+mections ore tested as specified in
4.9.12, there shall IX m evidence of PI” hates at-d illisterl~.

3.7 Resistance to mlderim hea~. w31m dimctlon.al cc+plers with solderable c~tian are tested as
Specified in 4.9.13, there shall km m dmswe to the directional cmmler or to the teminc.1 Imulator that
will cause electrical failure. CfIf PirIE of the temlnnl insulator shall mt be cause for failure mless the
chlping extcmls to the outer Pri@Iery. After this test, direct iawl c~lers shall mat the r+ire!nents
of 3.5.5.

3.8 Jennlnal strernmh-lmd lnteqr~. blwm directional cwlers with terminals or leads are tested as

S-i fied in ~.9. i4. there hall be m evidence of n broken terminal or lead elmIJatim greater than
me-half of the thread pitch, or breakase, Ioomnlng or refc.ti.e wtim between the terminal LWMIthe
directional coupler fxdy nh.m viewed thrcugh a t%z.mificatim of at least 10x. Any of these shall be
cmsidered 0 fai lure.

3.9 Eesistmce to solven~. uhm directional coqlers are cestcd os specified in 6.9.15, there shall km
m evidence of illmlble re.rking, tnechmical dmmge, or deter lomt{m of material or finishes to the extent
that they cm km readily identified frm o distance of cd least 6 inches with normal r= Ilghtlna cd
withcu the oid of mmificotlm o, with a viewer having o Qamificotim no nreater than 3x.

3.10 Therml she+. khen direct ioml co@ers ore tested as s~ified in 4.9.16, there shell be m
evtdence of ritmical dmage. llpan completion of this test, dircctic.nnl cc@ers shal I met the requirements
of 3.5.1. 5.5.3. 3.5.4, cd 3.5.5.

3.11 Vibratlm. IMm direct lonc.1 cmlcrs ore tested os apecif fed in 4.9.17, there shall be m ●violence
of #Iysical *se.

3.12 ~. khm dircctimnt cn@ers ore tested as specified i. 4.9.18, three sf!al L k m evideme of
mysical danme. (@n cmpletim of this test, direct icml ccuplers hall meet the rquiremmts of 3.14 or
3.15, as c@ icable.

3.13 Acceleration. Wm directimol co@ers ore tested os specified in 4.9. !9, there shall be m
●violence of @vsical danmse. upon cmpletim of this teat, directional cotmlers shall met the rewircuems
of 3.5.1, 3.5.3, 3.5.6, afni 3.5.5.

3.14 ~. k?tm hermetically sealed dircctimal cc@ers ore tested as specified in 4.9.20, the
a@icable enwmt of leokoge rate shal I not be excecdcd nor shall there be evidence of @Iysical dcdrdge.
!.@an cm@etim of this test, directional co@er8 shall met the requirements of 3.5.1, 3.5.3. 3.5.4, ad
3.5.5.

3.15 Pressurizotiq. k?!m .avegxide t~ direct fom.1 cot@ers ore tested m specified i“ 4.9.21, there
shall be no Ieakoge, as detected bf the comiruma forarntfc.n of ●scapir.a oir ka&.le5. Upm cm@etim of
this test. direct ioml cotqlers shall mot the reqdrcmnts of 3.5.1, 3.5.3, 3.5.4, ard 3.5.5.

3. lb parcmx ric mcssurq. then dir.?c!ionnl co@ers are tested as specified in 4.9.22, there shall km no
evidence of *vaicOl damage. Durim this test, directional coqleri shall mat the r~iremnts of 3.5.1,
3.5.3, 3.5.4, al-d 3.5.5.

3.17 Moisture resls tmc~. when direct imal mqlers are tested as specified in 4.9.23. there shall te m
&structiva corrosim. Desl Utive corrasim shall b construed .s any Cm of corrosim +Ich In m .ay
interfer” .ith aechmicat performance or ~armce.

7
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3.18 Salt smay. Uhen directional couplers me tested as specified in 4.9.26, there shall be m evideme ●
of warpim, cracking, peel ing, or corrmim that has passed through the plating and exposed the base metal,
or any [cad breakage when vieued through a nng”if ication of at least 10x. Any of these sh.sl ( be considered
a directional coupler failure.

3.19 E[ectrmqnetic interference (EM1>. mm direct imal couplers (excltii”g flatpacks, TO cm figura-
tims, .rd printed circuit configurations) are tested as specified i“ 4.9.25. the RF (eak~ge frm the
directional coup{er shall k at (east 65 all klow the immi”g sig”ai level.

3.20 ~. When directional couplers are tested m specified in 6.9.26, there $hal( be no evidence of
damage. Upon completion of this test, direct iomt coupters shall met the mquiremms of 3.5.1 through
3.5.6.

3.21 -. Directional ..a.p(ers and their individual shipping containers shall be marked in
accordance uith MI L-sID -1285 with the tni ( i tary PIN, manufacturer, s source cede, or [.90, the co.p[ ing vat.e
(in ds), date code, ad serialization i“ the loc.stim specif id. The fol(oui”g my be mitted frm the body
of the device but nust be specified on the shiwing container:

a. serial nmber
b. coupling value (in dLI)

3.21.1 Simai muer flo.. w unidirectional couplers, an arrou sha(( be placed so as to poim in the
directim in tiich imident pouer flows. On bidirect iona( coqders Aich have two different COW( ings, the

cwtin9 of each .ec.~W line sh.li be indicated separately in a nwmer that uili make c[ear which
coupl ing is associated with each secondary I im. Bidirecti.ma[ co!+(ers shall be marked to it-dicate uhich
of the secondary I ims has a mmim( response to each direct im of imide.t power f lows. Marking shal I be
.ICCUIWI( i shed by reverse etching on Metal identific.gtim p(ntes, by e“gravi”g, by ~OtO etching i“ acco,da”Ce
with MI L-P-19836, ~ith permanent ink st~i.g i“ accordame uith HIL-STD -130, or silk screen. The marking
shal t be placed m the directional coupler, or other mans of ident if icatim sha( I be used i f the package
size (i.e. srna([ to series) does not permit the above marking manner.

3.21.2 Date code. Directional couplers shatl be marked by a unique code to identify the pwicd during
which they Mere mmufact. red. The first two “&rs in the code shall be two digits of the nmber of the
year, and the third and fourth mrbers shall be t.. digits indicating the calendar week of the year. Wm.
the tier of the ueek is a single disit, it sha(l be preceded by a zero reading from left to right or frm
top to bottm, the cede mmber sh,al I desigmre the year and week, in that order. The d.gte code sh.ql I not be
altered or removed frm the direct iomi mup(er. A new date cede follc.w~ by the letter R shal I be marked
o“ al 1 reworked direc timal coup(ers.

3.21.3 Serialization. Each directional coupler shall be marked with a unique serial nurber assigned
consecutively ui thin the inspection lot allowing traceability of the directional coupler,

3.21.4 Laser n!arking. Laser marking is permitted, provided it meets the requirements of this
specific atim.

3.22 uorknkmshi~. Directional couplers shal 1 be manufactured and processed i“ a csr.?f”l and w.arkm.ml ike
mnner in accordance with MI L-s TD-&5L, requirement 9.

L . WAL I TY ASSURANCEPROV1S1ONS

6.1 Responsibi ( ity for im+pecti.m. Uniess otheruise specified in the c.mtract or ~rchase order, the
commct. ar is respmsibte for the per fmnmce of .( I inspect ion requimfnmts (emnimt ims ard tests) as
Spcci f ied herein. Except as otherwise s+-xif id in the contract or purchase order, the contractor may use
his own or my other faci 1it ie.? suitable for the performance of the inspect ion requiremmts specified
herein, unless disapproved by the Covemnmt. The G.avernrent reserves the right to pmfom my of the
inspect ions set forth in this specif i.at ion where such impmt ions me deemed neces.sery to emure SW( ies
and services mnfmn to prescribed requirements.
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4.1.1 Resmns Ibi(itv for Ccaol lance. All item shall met 0(( re.qdrcmcnts of ●ctims 3 srd 5. lhe
impcctim set forth in this spsclflcat{m shall bscam o fx.rt of the cmtractor, s overall inspection system
or CPK.lity proarom. The chseme of my inspectlm rsqulrmsnts in the cpscific.stim shall mt relieve the
cmtrector of the res~ibi Ilty of ensurim that all prcdxts or stqQl Ies s~ilted to the Goverrm?m for
sccsptsnce CC6TMY uith all rcquirezents of the cmtract. 5cs@lreg Impectim, m part of caarwfacturirtg
operations, is m occsptablapractice to ascertain cm formnce to reqiireuents, hwwer, this doss mt
authorize stiissim of tram dsfsctive mteri al, either irdicated or actunl. mr doss it cmnit the
COverrsmm to occspt dsfsct ive mteriol.

4.2 aassif ication of imoectims. The inspections s~iflcd herein ore classified os follous:

o. First article impec!im (me 4.6).

b. Oualify cmfora!arce Impectlm (sea 4.7).

4.3 h.~. rir.ls inspect im. Mc.terials impectim *all cmsist of certlficatim stqpnrtcd by verifying
data that the !noterials listed in table 1, used in fabricntim the dlrectimc.1 c.at.sier, are In accordance
with the as@ icable referenced spscif icatian or r+lrcmnts prior 10 s-h fsbricntim.

4.4 Jrtmec tim carditinm. Unless OtherM ice apecifisd herein, 011 inspctiom shall b performed i“
accords.ma with the test corditims S@aciffsd in the %EMESAL REOUIREMEMISmof ifl L- SID-ZOZ.

lASLE 1. floteriols immct inrf.

Material

Brass

Cq.psr alloy
Cqpcr, Lwyllim
COrrOsim-resisting stool

Aluaimn alloy

ffagnssiun alloy
Dissiuii tar nmtnls
Fts-qus insrt nmterial
not-dim
lnsulc.tfma cmqWW’ds
Plastics
Iron-nickel alloy
FlmLl-
Camsctors

Extemnl Ieods
Socket pilU
Teminala
Henders
Finish

Ilhremdcd parts

R~ir-t
n.srmrfmh

3.3.1

3.3.2
3.3.s
3.3.4

3.3.5

3.3.6
3.3.7
3.3.8
3.3.9
3.3.10
3.3.11
3.3.13
3.4.2

.6.3, 3.6.4

3.4.5
3.4.6
3.4.7
3.6.8
3.4.11

3.4.16

9

A@icmble zpecificatim

ASTM-S16, ASIM-81fJM, ASIM-036,
ASTM.S121, ASTM-B126
ASI14-B36, ASTfl-B 121
ASTM-9194, AS1)I-B1V6, ASTlf-B197
MI L-P-2469113, w-s-763,
ASTM A4M, ASTN A5S2, MI L-S-4043
09-A-2W. 00-A-250. 00-A-225.
AJIS-U90; ASIIM26; AS1M85:
AS1M-S1OS
Nfs4377
MI L- SIO-S09
IsIL. STD-454
❑IL- S-50S7
ifl L-1-4605S
ASTM D1L57, MIL- P-1 P4C4
iflL- 1-23011
M[L-F.3922, M[L-F-3POO0
MIL-c-39012, REA 49330, REA 49331,
00-S-763, ASTM A5S2, IEEE -sID- 287,
)4[1-[ .55302
MIL- SID-1276, MI L-I-23011
MIL-H-28719
NIL-I-55155
MIL- H-2S719
fIIL-G-L520A, MI L-P-27418, 00-s-365,
HIL-I-10~7, MIL-P-45209,
MI L-1-2M174, ifl L-c-5S41, IT-P-645,
lfl L-E-150W, MI L-M-3171
FED-STD-H28
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6.4.1 Test method variation. Vewiat ion frm the specified test methods used to verify the e~ectrica(
parameters are St (owed provided that it is demnstratea to rhe pr.?pari”g activity or their agent that such
variations in no way re(ax the requirements of this specification and that they are awr.aved before testing
is performed. For proposed test variations a test mthod comparative error ana(ysis shel I be made avai Iab(e
for checking by the preparing activity or their agmt.

6.4.2 Test equipne nt and inspection facilities. Test and measuring equipmnt ad inspection facilities
of sufficient accuracy, quality, erd quantity to permit performance of the required inspection shat I &
estab~ i shed and minta ined by rhe s-l ier. The estabtishmnt end mint.mance of a ml i brat ion system to
control the accuracy of the measuring and test equipnent shall be in accordance with MI L-c-45662.

6.4.3 Acc.racY of rest mime nt. The fmq.mcy-masuring device used shal 1 have m accuracy of iO. 1
prcent or better. The .a.era( [ accuracy i“ the detennimt i.m of VWS sha(l be better th,m *2 perccmt. The
coupling-measuring system useo shall have an accuracy of tO.1 ds up to 10 dB and :0.1 ds per 10 ds above
10 ds or better.

4.5 Insc+ct ion condit ions. unless otherwise specified herein, al t masuremnts and resfs shat I be made
at roan arrhient temperature, pressure, and hmidity.

1..6 First erticte inspect i.m. First artic[e impect ion shall comist of the tests specified in rabie II
ard shalt be per form?d by the sq+(ier, after award of contract ard prior to production, at e (ocat ion
acceptable to the Goverrmmt. First artic(e inspect ion shal 1 be performed on .mp(e units .hich have been
produced with equipnent ard procedures normal IY used in production. First article appro.a~ is valid on(y on
the cent ract or p.mhase order v.der nhich i t is granted, uni ess eat ended by the Goverment t. other
contracts or purchase orders.

L.6. I S.gnpte size. Four couplers of the mm type shall be subjected to first artic(e inspection.

4.6.2 lmpctim r.a.tine. The sew(e sha(l be subjected to the inspect i.am specified in table 11 i. the
order shown. At ( senple uni 1s shal ( be subjectd to group 1 inspection. The sample shal I then be divide-d
into 2 groups of 2 units each as specified in table II for groups 11 and Ill.

L.6.3 _. One or mre fai lures shal I be muse for refusal to grant first article approval.

1..6.6 Discas ition of sand.? mits. SaW(e units which have been mbjectea to first article Cestina shalt
not be de(ive red m the cmrra ct.

.

●
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lAOLE !1. first article imm tire.

Excminatico or tent

Grm 1 (4 SWQI* Imitsl

Vimaladmchc.nical Impectlon ------ --------

Effective direct ivity ----- --------------
Cmplin g ------------- -------------
Cotplinovaric.c ire------ . . . . . . . . . . . . . . .
VSmofpritrary line----- - --------------
V3Utofsecc+-dary l{ne- --- - --------------
lmertionlass - - . - - - - - - --- - - - .- - - ---
Posmr dissipati.mof stcordary.line temfnatim - - - . . -

Imow 1[ (2s cede m{tsl

Coaxial comector ..mr resistmm
leminol st,~th - Ieod Integrfty
Therud shock -------- --
Acceleratim ------- ----
Seal . -- . - - - - - - . - - - -
Pressurization - - - - - - - - - -
Barometric pressure - - - - - - -
Life- - - . - - - - - ----- -

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

crow Ill (2 ,679 Ie mitsl

Sol&rebility - - - - - - - - - - - - - -- - - -- - - --
Resistee tosol&ri~heat - ------------- -
Resistant tos.alventn - - - - - - - - - - - - - - - - - -
vibre.ti.n . - - - - - . - - - - . - - - - .- - - . . - - -
Ehock - - . . - - - - - - - - - - ---- - ---- - -- .
Moistumresistmce - - - - - . - - - - - - - - - - - - - -
Salt spray. - - - - . . - - . - - . . - --- --- - - . -
Electrcmawtic in:erfereme (EM1) - . - - - . - - - - . - -

ReqJlrelnmt
D9r aarooh

3.10 3.3 t03.4 .12,
3.4.15. 3.6.16.
3.21, ard 3.22
3.5.3
3.5.1
3.5.2
3.5.s.1
3. S.5.2
3.5.4
3.5.6

5.5.7
3.8
3.10
3.13
3.lL
3.15
3.16
5.20

5.6
s.?
5.9
5.11
3.1,?
5.17
J.18
).19

Test
Iwlrawrm+l

6.9.1

4.9.7
&.9.5
b .9.6
&.9.9.1
4.9. v.2
L.9.8
4.9.10

4.9.11
k.9. t4
4.9.16
4.9.19
4.9.20
4.9.21
4.9.22
6.9.2b

4.9.12
b.v.1$
&.9.15
4.9.)7
4.9.18
6.9.23
4.9.24
4.9.25

4.7 Oualitv cmfommse imoec ;im.

4.7.1 Jmoec[ im of prht for *I [very. Impectim of prtit for delivery shall consist of or- h
am2 n impcctiom.

4.7.1.1 JmPCC{ ion Iq. An inspectim lot shall cunist of all mt@lers of one t~ pr~ed u!der
.sssmtially the scam cmditlms. cd offered for impcctim at am tire.

● 11
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6.7.1.2 crow A inmect ion. GmW A inspection shall consist of the examination and tests specifid in
table 111, ard shall be per formal in the order shown.

TABLE 11[. Grouo A inspection.

Emrnimtion or test I Requimnmt
paragraph

Visuak and mchenica( exmineti.m - - . - . . -

Coding ---------- . . . . . . . . .
Couplin gvariatio n----- ---------
Vsli?lof prirnaryli m---- ---------
VSVROfsecomiary Line--- ---------
Insert ion loss ------ ---------

3.1, 3.3 to 3.6,
3.6.15, 3.4.16,
3.21, and 3.22

3.5.1
3.5.2
3.5.5.1
3.5.5.2
3.5.4

,12,

Test Ism~i.9 pin.
Paragra* categories l/

[., =

6.9.1

4.9.5
L.9.6
4.9.9.1
6.9.9.2
6.9.8

1

1
1

2

. . .

. . .

~/ See 6.4.6 r.rd 6.4.7 for definitions,

&.7.l.2.l Sarmlim D(an. The sroup A sanpl ins plan for categories 1 ard 2 shaLL be as specified in
table IV.

TABLE Iv. 3aKD( im PIan.

~=lJ~/

Lot size

2t0 8
9 to 15

16 to 25
26 to 50
51 to 90
91 to 150

151 to 280
281 to 500
501 to 1,200

i ze

Category 21

1 23

. 31
1332
1332
1353
1363
1373
20 10 6
29 11 6
34 15 5

I
~ C .0 refers to accept on

zero defects.
u ● indicates entire hot must

be inspected.

4.7.1 .2.2 Reiec ted lots. [f an inspection lot is rejected, the supplier my rework it to correct the
defects, or screen cut the defective mits, aml resubmit for reinspeetim. Resubmitted lots shal ( heve al I
devices reinspected. Such lots shal I be separated frm new lots, md shal I be clear Ly identified as
reinspected lots. Resubmitted lots indicating device failures shall constitute e rejected lot.

12

. .

●

●

●

Downloaded from http://www.everyspec.com



. .

0 MI L-C- 15S70i

4.7.1.3 mow B i nstxc tlm. Group B Imputim shall cmsist of the tests soec.ified in table V ami the

s-le ~.11 h SelUtd frm i115PUti 011 101s that have passed the srcup a Imatlm.

IABLE V. firaun B Insoecticq.

Test RWircmmt lest
paragragh paragra#7

Effective direct ivity - . - - - - - - . . . . . 3.5.3 4.9.7
Vim --------- ------------ 3.s.s 4.9.9.1
Themal shock ----- ------------ 3.10 4.9.16

Vsbl --------- ----------- 3.5.5 4.9.9.1
Imertimloss - - - - - - - - - . - - - -- 3.5.4 4.9.0

Shock- - . . - - - - - - - - - - - -- - --- 3.12 4.9.18
VsVn - - - -- - - - - - - - - - ---- - - 3.5.5 4.9.9.1
Imsertionluss - - - - - - - -- .- - - - - 3.5.4 4.9.8

Moisture r.ssistmce - - - - - - . - . - - - - . 3.17 4.9.23
Vmll . - - - - --- - ----- - - - - - - 3.5.5 4.9.9.1
insertion loss -------- ------- 3.5.4 4.9.8

4.7.1 .3.1 Sml mD10i n. The grcup B s~lirtj plan shatl bc m specified in toble IV, catesory 3 (see
6. L.B).

4.7.1 .3.2 Rejected lot s. If m imprct ion lot is rejected, the .qv1i.?r umy rework it to correct the
&fccts, or screen out the defective tmits, end restiit for reinspection. RestAmit ted lots chall have all
devices reinspected. Such lots shall tQ separate frm nmf lots, ami shall h clearly identified as

●
reinspected lots. Restiit ted lots irdicatiw device failures *all constitute a rejected lot.

4.7.1 .3.3 Oislms iCiOll Qf SMDIC mfts. 3MQle mits *ich hove passed all the grcup 8 impectim my be
delivered m the cmtrc.ct or purchase order 1{ the {01 Is accepted ad the ze@e mits are still within

s~if{d electrical Colmmce=.

.$.8 Jnsoec [ion of oackaqirg. Ihe smpling ad inspection of the preservation a- interior Pnckase
mrkim shall be in accordance with the grc+qn A and B qmlity cm fm-mmce inspset ian r~ircmmts of
MI L-P-116. The s@@ing @ irtspcctim of the pricking mdmrkirq for shipmnt and storase shall be in
accordame .ith the quality ossurmce wovisims of the a@icoble mntaincr specification and the marki~
rctpire!nmts of MI L- STD- 129.

4.9 Pet h0cf3 of im~tion md tes{.

4.9.1 Visual ocd mechanical Insmct ion (see 3.1. 3.6. 3,2 1. md 3.221. Direct ianol co@ers shall be
inspected to verify that the mteriols, design, mmtruction, #tysical dimmims, carting, arni workmmship
are in accordance with the a#icoble r~iremnts.

4.9.2 l-t Procedures. Oir.?cti.nc.l c.atptern shall bc tested as specified i“ 4.9.3 through 4.9.26.

4.9.3 visual Ond mc hmlml inspection. Visual @ mchmical Impcctim of dimctimal coqlers shall
be as specified in &.V. l.

6.9.6 Therml shock. with the mmectiom recovered, directional coI@lers shall be tested i“ accordame
.ith msthad 107 of MI L- STD-202. lhe f.alto~ing &tc. ils cd e.mptlm shall IJ#y:

8.

b.

Momti no: u?!m a@imble. directional cc@ers may h -ted m n heat sink.

lest condition: B, except the tmpcrc.ture e.trears sSWII bn these specified (see 3.1). end the
rwber of cycles shall be 10 (either me or tm chcd.er mthcd IMY km used). Oirectimnl caqlers
shall be psitimed so that they are exposed to freely circulating chacdxr air.

13
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6.9.5 Couplinq (see 3.5.11. The c.abp( irig of direct ionat couplers shal 1 be determined by obtaining the

midpoint between the mxium and mi”inun co(plimg over the specified frequency rame. The r.oupting of
unidirect iona[ couplers shal 1 ~.deterrnined as rhe ratio, expressed in ds, of the pa.er input to the primary
1ine to the power avai (able at the, o.t~t of the secmdary 1im, with the outFur end of the primry [ ine

Pr%rl Y terminat~. The COUPIi.9 o! bi~irecti.mt c.q(ers shal I be determined S-rate(y for each
secondary I i ne.

4.9.6 Cmmli.q variation (see 3.5.21. The co.p( ing .ariat ion of directional co.p(ers shn\ ( be detemimd
over the specified frequemy range (see 3.1 ). The c.wp[ing variation of unidirectional coupters shal L be
determined by taking the difference between the mxirnm and the minima coup(ing over the sp6cified
frequency range. Such difference shal I be taken as a positive nmber m zero. The CO@ ing variat ion of
bidirect i.mal c.a@ers sh.al I be detemimd separately for each secondary ( im.

6.9.7 Effective direct ivitv (see 3.5.3). The effective direct ivity of di.ectima( c.nipters sha(( k
determined over the specified frequmcy (see 3.1). The effective direct i.ity of unidirectional couplers
shal [ be c~ted fmn the ratio, taken as greater than unity m-d expressed in dB, of the a.ai Inble power at
the output of the secmdary ( ine for the two direct ions of exci tat im, at equal power levels, of the primary
I ine; the secondary I ine sha~ 1 k terminated in a matched temi”atim. The effective direct i.ity of
bidirecti.ma[ c.a.p[ers sha( [ be detertnind separately for each secondary I i.e. The alternate test (see
6.9.7.1) my be used m a substitute test uith the prior BProval of the preparing activity.

4.9.7.1 Atternate test. lhe effective direct ivity of directional couplers shell be determimd over the
specified frequency range. The effect iv. direct ivity shel ( be ccc+uted frm the differeme between
Measurements of minimm and Maxinm .a.tpns of a secondary ( i“e, when a short circuit is displaced thrmgh
one-half a wave-length i“ the primary (i.e. The generator at the prinwy 1ine sh.sl 1 be retched to the
primary I i.e. The effective direct ivity of bidirectional coup[ers sha( t be determined separately for each
secor!dary 1 ine wi th the rmi”ing secondary 1ines teminated by an inpedmce equal to the characteristic

in#ance of the secondary ( i.e.

4.9.8 Imert ion loss (see 3.5.4). The imert ion loss sha( I be m?asured by a substitution technique “sing
radio, audio, or imertii ate frequency (RF, AF, or IF). An average of three test rum shal I be wed as a
final result. The insertim loss (ds) to be app [ied shall be determined frm the following fornu la: ●.,

(dB) Insertion loss = P(i”) - P(o.t) - cmpLi”g split 10ss

4.9.9 VSWI (see 3.5.5).

4.9.9.1 Primary tine (see 3.5.5.11. The VSUR of direct i.ma( coupters shal ( be measured over the
specified frequency range (see 3.1). The Vsm of unidirec timal couplers shal I be masured at the input end
of the primary I ine, with the output ird of the primary I ine and the secondary [ ine terminated i“ matched
I oads. The VSliR of bidirect ionnl cwpters shst ( be measured at one end of the primary I ine, uith the other
end terminated in a matched load; the secondary I ines shall b terminated in matched loads.

6.9.9.2 $ecordaw tim (see 3.5.5.22. The VSUR of direct i.aml couplers shal [ be mawred over the
specified frequency range (see 3.1). The VSMTlof unidirecti mai coup{ers shall be rmasurd at the output of
the secondary 1ine with both ends of the primary Ii”e termimted in matched toads. The VSUR of each
seco!nary tine of bidirect imat coup(ers sha(( be mas”red at the outwt of the secnrdary 1 ine wi th the
other secondary I ine and bath ends of the prifrmy I im terminated i“ matched Imds.
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4.9.10 Power dissipot im of secordary.lfm t eruinm im (see 3.5,&. The POmr dissf~tim of the
secondary -line teminatim shall be determined over the Spscif ied fr~y rc.nge (see 3.1). The power (P )
to be a@icd nhatt be determined frm the follob’inp formla:

P, -
Po

[1
mtllcg, ~ :

10

*are.:

P, . Pmlsr.
P. = Cmtlmnus-uave pmer rc.tlm of prlmry line (see 6.2).
a . Ccupling i“ dB.

lhe power (Pt) shall b c+@ ied for a Pried of OM hcur to the aqmt of the ssccdary line, Mitt! t.mh ends
of the prinnry I Ina temimtcd in c.mtchcd loads. Uithln 3 ❑lmtes nfter the l-hcur Wriod, the VSW of the
secnfdary line shall fm measured as specified in 4.9.9.2, at rnld-fr~y in the specifisd fr~y rar@.
At the cf. tim of the Govermmt, the oltemnte lest specified in 4.9.10.1 my h used.

4.9.10. I gltemate test. lhe power dissipatim of the semndar~llm temimtlm shall be rhtemlned
over the spscificd fr~y rmwe. Rated cmtimom. wove FOWr (see 6.2) shall be a@ied for o pericd of
me hour to the irqwt cd of the pri,wy I in, tiith the nulWt cd of the priumy Iim ad the outWt of the
sccamky line teminoted in mtchcd Ioods. After the l-hew perfcd, the VWS of the =eccdarv lint shall
be uoasured as specified in 4.9.9.2, ot rnid-frocpmtcy In the spccificd fr~y range (see 3.1).

4.9.11 $om. iol comecttv neor resistmce (see 3.5.71. Ihe C~tO,S shall be subjected to 500 cycles of
camectim ad discawiutim. A cycle shall consist of o firm c-tfm uade to the c-tors of the
directioml cotpler with the cc@inE mans tightened to mrml tightness - the ccrmectors thm ccapletely
discomsctcd and removed frm the test circuit.

4.9.12 solder@biiltv (mm s. 6). lhe temimls of the dircctlmnl cm@er shall be tested i. accordance
with ,wthwJ 2W of ❑IL-s1O-2O2.

4.9.13 Resimance to noldcri. hmt (see 3.71. Oirectimnl Cot$lers shall be testsd in accordance with
orthod 210 of MI L- SIO.202. The foIlouicq details ofwf exceptions shall amly:

a. Special prsparatim: The temimls shall mt have been aoldcred previously.

b. Oepth of im@rsim in the !mIten solder: 10 a paint )/16 inch . 1132 inch, -O inch frm the bodv.

c. Test carditim: A.

d. cooling tire: Stabilize to .25-C.

4.9.14 Terminal atrcmt h-lend integrity (see 3.8). Oirectioml couplers shell be tested os s~ified in
4.9. 14.1 or 6.9.14.2.

&.9.14.l rerlninnl strem tf!. Direct lcrml cotqiers uith teminc.ls hall bo testsd in accordance with
mthod 211 of MI L-s1o-2O2, test ccditim A, ewlled force 1.5 pads.

4.9.16.2 Lead imeqrity. Oirect imat cot@ers uith tends shall @ tested in accordance uith mthod 211
of MI L- S1O-2O2, test cmdirim C. The s~lied force shc.11 bo 8 ant” tO.5 .amce. for leads with a sectim
.?cduIus equal to or Itsc than that of a led with a cross-mctim of 0.006 x 0.20, the force shall be 3
IA9CeS 10.3 mmce.

4.9.15 Resistmte to solvmts (s00 3.V~. Directional cot@crs shall L!@t&srsd in accordance uith method
215 of ❑IL- STO-202. All porticots of the directional cot@er shall be brushed.
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1..9.16 Themak shock [see 3.10>. Directional couplers shell b? tested as specified in 6.9.4. After this
test, the requirements of 3.5.1, 3.5.3, 3.5.4, ad 3.5.5 shall be masured ot the inspection conditions
specified in 4.5.

6.9.17 Vibration [see 3.11). Directional coupters sha(k be tested as specified in 6.9.17.1 cm &.9.17.2.
!Jhm no mthod is specified, directional couplers shall be tested as specified i. 4.9.17.1.

L.9. 17.1 Hiqh fma.en.y (nc.n.ac.ere,ti.q) (see 3.11). Direct ional cmp(ers shal 1 be tested i“ accordance
with mthod 204 of MI L- SID-202. The f.allouing details sha{l awty:

a. M.untim of specimens: Cmpiers shalt be’mta,ched to the vi bratim table by meam of, CIT. A
clam shal ( be placed arourd the center. of each coupler, ard no part of the coupler, hat I touch afv
object other than the clmp.

b. lest condition: D.

c. Resommce: There shai I be .0 resonances at o,r be,lou 40 hertz (Hz).

4.9.17.2 Randm vibrat ion, Direct im.s( coup(ers shal 1 be tested i“ .xcardame with mthod, 214 of
MI L-sTD -202, test cmditim F for 15 minutes duration, rmmred by mmal m.ms.

4.9.18 Shock (see 3.12). Direc timal couplers shal( be testes as specified in 6.9.18.1, 4.9.18.2,
4.9.18.3, or 6.9. 18. L.

6.9.18.1 Coaxial and dual-in-line tme s. Direct ic!ml coup(ers shall be tested i“ accordance uith method
213 ,of MI L- STD-202, test condition H, nwmted by norrml mama. .-

4.9,18.2 Header and To t wS. Direct ionet .Oupters shal i be tested i“ ac..ardmce with method 213 of
MI L- STO-202, test cm-alition C, numted by nornw( means.’

6.9.18.3 Flat pack type. LIirectiona( Cot.p[ers shall be tested i“ mcordame with method 213 of
MI L- SID-202, rest condition F, rmunted by normal ream.

4.9.18.6 Uaveg”ide Wm. Directional couplers sha( \ be tested in accordance ui th mthcd 213 of
MI L-sTD-202, test condition 1, mounted by normal means.

6.9.19 Accei eratim (see 3.131. Un(ess other. ise specified (see 3.1), direct i.mai couplers shalt be
tested in eccordame with method 212 of MI L- SID-202. The following details shall .q@y:

o. Mounting: Ibmted by norml mans.

b. Test cmditian: A, .ith 100g Ieve[. . .

L.9.20 Seal (see 3.14z. . . ..

4.9.20.1 Hernwic sea(. Her~tica(ly sealed item shalt be tested in accordance with methcd 112 of
MI L-sTD.202, test cmditim D.

4.9.20.2 O-rinq seat, solder seal. or encmsu(e ted seol. O-ring sealed, solder sealed, or mcapsulated
sea(ed item shall be tested i“ acc.ir&nm uith mthd..1l2 of MI L- STD-202, test cm-ditim B.

4.9.20.3 Caver seai. Cover sealed’ item shail be tested in accordance wi th m!thod 103 of MI L- STD.202.

4.9.21 Presswizati.an [see 3.15>. uavegui de-type direct imal cmp(ers shal I be subjected to m internal
gas pressure of 30 pounds p+r SFM inch for at Iemt 20 seconds whi [e imersed i“ water at appr.axitmtely
20”C. The ends of the pri~ry I ine sha[ ( be appropriately seated.

4.9.22 Barmetric messure (see 3.161. Direct ima[ couplers sh.s([ be tested in accordance with method
105 of MI L- STD-202, test condition O.

4.9,23 Moisture resis. tame (see 3.17>. Direct i.aml couplers shalt be tested in .scc.ardance with method
106 of MI L- STD.202, step 7S shalt be performed.

●

. . .
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a 4.9.26 salt *PI-W (s- 3. 181. D{r.sctlmc.l c.aqater$ shc.11 be te8ted {n accordance .ith uathnd 101 of
141L-STO.202. test cmditim B. The Rf prts of the dlrectlme.1 coupler shall km sealed for thin test.
After this test. the d{rectimal c.aqlers are allowed to km washed cd dried before beina inspected.

4.9.23 glectrmmmet ic interfsrmce (8M 3.191. Test to be per forvcd m m{ts that ore capable of 1 GHz
or greater. The swpt fre@mcy tmosur-t shol 1 be mda coveri~ the total fre—qoemy romae i. steps mt
excdiw m octave bond (the amrwi ate sttb an:ema should be timed to o qmrter b’ave at midcctave).

a.

b.

c.

d.

e.

Place n fixed mr.mt of @f pawr in 0 trmnmissim Iirm in series with o.all able attemator ad
spectrm malvzer.

Ploce qmcif ied vnlua of attemmtim (SM S.19 m 3.1) in the line ard mte the differeme i.
readina m the spectrun molyzer.

Reset the @tcemmtor to zero end place a ild std (at ❑l-) at am end of the flexible coaxial
cabie ad cc+wwct to the sprct run analyzer.

Place the test attenuator in a trans.nfssim I im pr~rly terminated ad ‘SNIFF. the cc@er uith
the ilb st~. The 1/6 stb shculd cam as close to the cmqAer as pmaible without t-him.
Particular attmtlm shall be given to RF ccfnectlms.

m attemmcim in excess of !he value specified in 4.9.25b shell be cause for rejectina the
ca@er.

4.9.26 Life (see 3.201. Oirectimnl cntmlers shrill km placed within n t~roture chtir. The cheder

t~rat.re shall be raised so that the G+msurruent t~roture is WI to the hishest specified cperatirm
temperature (see 3.1). Oirectl.nal cot.piers shall remin at this t~rature for o pericd of 1,000 hours.
At the end of this Kim, direct imal cot@ler8 *all be rmc+cd from the t~rature chmber and allowed to
Cml dwn. Oircctiaml co!.piers dm.11 be considered cooled uhm their bcdy t~rature is -l to the mm

●
5. PACLAGING

5.! Preservntim.

5.1.1 ~.

5.1.1.1

5.1.1.2

5.1.1.3

Preaervatim shall be level A, B, or C, as specified (see 6.2).

Oirectioml couplers shall bd cleaned In accordance with MIL-P-116, process C-1.

UYi!19.Oirectiannl cat@ers shall & dried in accordance with MIL-P-116.

Preservat I we 81xN I cat Ion . Preservat Ives shalt m: km used.

5.1.1.4 Unit 00cks. EacfI direct imal coupler shnl I be Irdivhb. mlly mit pocked in accordance with
subnethcd IA-15 of ffl L-P-116 insurirta cmpliarce .ith the c$plictile r~ire!m?nts of that Spetfficatim.
The cmtainer uithin the wit pock shall cmfom to variety 2 of PPP-O-5ti, PPP-s .676. or PPP-B -636, class
weather resistant.

5.1.1.5 lntenmdiote m cks. Intermediate packs are not r~ired.

5.1.2 I&@_@. The r~iremms for level B shall km as specified for level A except that any variety or
class of the containers specified my km umd (see 5.1.1.4).

5.1.3 ~. The level C preservat im of direct imol cc@ers shal I cmf.am to the ❑IL- STD-7V4
r~irctmmts for this level.

5.2 *. Packing shall be level A, B, or C, os spccificd (see 6.2).

5.2.1 ~. Oirectionnl cnt.%ders, preserved as specified In 5.1, shall be packed in fibcrbaard
containers cm forudf?a to PPP-8-6S6, class weather resistant, style opticfMl, special re!?direuems. The
requirements for box closure, .aterpmaf ima, and rei.f0rcin9 shall be in accordmce with methcd v of the
xix to PPP-B-636.

●
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5.2.2 _. Directional couplers, preserved m specified in 5.1, shalt b? packed in fiberboard
containers conforming to PPP-Ei-636, .[.ss dcuestic, sty(e .aptima(, specia{ requirmnts. c(osures shai( be
in .mcordmce with the .Wcndix thereto.

5.2.3 Unitized loads. Unitized loads, cmmmsurate uith the (evel of packing specified in the contract
or order, shal ( k used whenever total quantities for shipnmt to one destinst ion equai co 40 cubic feet or
mm. Q.ant i ties less thm 40 cubic feet need not be knit imd. unitized loads sha(l be uniform i“ size and

Want i tieS to the greatest extent print icable.

5.2.3.1 Leve( A. Directional couplers, ~cked as specified in 5.2.1, shai( be mitized . . pallets i“
accordance ~L-STD-li.7, load typ? 1, wi th a umd cap (storage aid 5) positioned over each load.

5..2.3.2 ~. Oirectiorwd coup(ers, packed as specified in 5.2.2, shat( be unitized as sp.scif ied in
5.2.3.1, except that ueather. resistant fiberboard caps (storage aid 4) shalt be used in tie. of wood caps.

5.2.3.3 _. Oirectiom( couplers, packed .ss specified in 5.2.3, sha(l be mitized as specified i“
MI L. STD-7W, except that c.mformnce to MI L- STD-11.7 is mt required.

5.3 5.@j.Ds. [n addition to any special or other identification rrarking required by the contract (see
6.2), each unit and exterior container EZrd unitize-d toad sha(( b.s fnmked in accordance with MI L-sTD -129.
The con@et. military or cmtrmtm, s type or PIN, as applicable (i”c(udi”g the Cmnercia( and G.avermem
Entity (CAGE)), shall be marked m a{l unit ad st$plnn?ntary packs in mcordame with the identifimtim
marking provisims of MI L- STO- 129.

5.6 _.

5.4.1 Exterior Containers. Exterior co.tai”ers (see 5.2.1, 5.2.2, and 5.2.3) shall be of a mi”inun tare
and cut+ Consistent wi th the protection required and sha( I co”rai” equa( quantities of idenricol stock
tiered items to the greatest extent pr.xticab(e.

5.6.2 PackaQim inmect ion. The inspection of these packaging req. imr.mcs shal ( be in accordance
uirh 4.8.

6. NOTES

(This sect ion contains in forrrat ion of a 9eneral or explanatory nature that my be he(ptul, tax is not
nbmciatory. )

6.1 Intended use.

6.1.1 Direct i.a.a L cmmlers. Dir.?ctimal couplers WY be used in cmjmctim with a radio. frequency
source for injecting a radio-frequency wave into a transmissi.m line so that it flows i“ one directicm .mly.
Directional c.aup(.?rs may also be used to sar@e a radio-frequency wave fiouing i“ a particular directicm in
a transmissi.m line while accepting relatively i“sig”if icant portions of a radio .freq.ency wave flowing i“
the opposite direct icm.

6.1.2 Packa~ima requiremats. The preservat ion, packing, ad marking herein are i mended for direct
shipnents to the Government. HmIever, at the optic.” of the contractor, or when so specified, the packagimg

pr.. is ions herei. are 81$. aw~ icable for the prewat ion of direcrionai c.upter, f.r shim.t fr.=.n the part
contractor to the original equiprient mmufacturer.
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6.2 Ac.auisftim r~ircrrcmg. 4cq.#isitim docmems mat spezify the fol(oufna:

a.

b.

c.

6.

e.

f.

9.

h.

i.

i.

litle, nmb$r, cd date of this spuificc.tim.

Issw of OmlSS to bc cited in the sol fcitotim, t@4 if r~ired, the specific issue of indivickml
docuucnts referenced (see 2.1.1 and 2.21.

Title, mrrbcr, 4 &te of o~licoble specificatim sheet d Ccmplete PIN [see 3.1 ord 1.21.

For naval aF@lcatimn, ~ether mgnesim my be umd In fabricating directional co@ers {ses
3.3.6).

Uhether weatherproof cap ore r~ired [see 3.4.15).

Spuial m!l?kim r~ired (see 3.21).

Specify when al!ermte test for effective dlrecti.lty Is r+lrcd (see 4.9.7.1).

C.mtinuc+ts wave pmer rating of primry Iina (see &. V.10).

levels of preservatim cd pckins reqii red (see 5.1 ad 5.2).

If special or Mitionc.1 idmtiflcatim mrkins fs reqdi red (see 5.3).

6.3 First articl$ Invitation for bid should provide the.t the Govermmt reserves the risht to waive
the r~ircmm for iirst article souples as to those bitirs of feriw a prcdmt s.+ich tms been previously
acWimd or tested by the Gov.?rnnmt ard that bitirs of fe,lng such prcdcts who .ish to rely m s~h
prcdct ion or test mfst furnish evidence with the bid thaz Plor Goverrmmt c.wrovc.l is presmtly
ac+uwiate for the pedim OcWisitim.

6.3.1 Cwies of ‘Provisions Governing Oualificatim- 30-6 my be obtained P awlicatim to Camcvdim

●
Officer, naval Pthlicati.am md Forms Center, 3341 labor hvcmm, Philadel#tia, PA 19120.

6.4 Pe finitinm. for the fs.mpme of this spuifiea; ion, the foltowiW de finit imu shculd cKIly.

6.k. \ pircct icnal C.alule r. A direct imol mtqler II a transaimim-lim mapmen t characterized

@Wi..llV’ @ tW (or three. for ce,tBi. bidirectimr.1 ca@ers) }uatapmed transmissim lines md an
associated cn@ iw structure thro@ *ich a lronsfer of w energs frm am to the other is effected; its
electrical behavior is characterized Ideolly bV such imeractim between the tm lines that excitation in a
single direction in either line prties a respaue in the cmpmim line in me direction only.

6.4.1.1 Linidirectima( COUPIec. A midircc timal coqler is a direct i-1 cO@er so desismed as to
provide a rwxz.inal respanse in the secondor~ line to Pmpc@!im in the primry tine, in me direction onlv.

6.4.1.2 Bidirectimnl CCUDIm. A bidir~tlcml cc+er is a dimctimal c.atpler ● designed as to
p$ovi~ s-rate ad sicuitc.neaa nminal respmses in the secmdary I inm to each of the two direct icu.s of
W%WTOtim in the primry line.

6.4.2 Jmertim Ios$. The loss prhed by edding (inserting) a dwice into a signal tmns!nissim path
(exctusitw caiplinu pow 10ss1.

6.6.3 Primary lirFs.The primary line of a directional cc@er is the (in designed to receive the
Mincipsl flow of Rf energy in the trartmimim Iim to ~ich ihe directional cc@er is adjmct. The ir@t
cd of the p+inmry line of n midimctinml a+pler Is the erd imo which power mrst flow i. order to
prtie the uanimm f..swer at the WtFU1 of the secmdary I im. !he other d in ml led the wtpJt (mtema)
d.

6.4.4 Secmdarv Iin.?. lhe secbrv line of a direc!imc.1 c~ler is the Iim that is c@.@led to the
primary I ine bV tnmm of the caqI( ing structure. In o midirec timal cot@er there is one secmdary line.
1“ o bidirectional ccqder the secnmfary lines have o roninal respnse to a different direction of
Prwaaoatim in the primary line. In scuc bidirectional cc@ers the mmndary lines are @IwicallY
separate: i. others Ihq rm FJvsfcally t~mher.

19

Downloaded from http://www.everyspec.com



MfL. C- 15370F

6.4.5 Mid- freuumcy. The n!id- frequency of a direct ima( coupler
(inics cd its frequency range.

.._>

●
is defined as the arithmetic man of the

6.6.6 Category 1. lhe category 1 sanpling plan pertaim to major defects as defined i“ MIL-sTD- 105.

6..4.7 Catemry 2. rhe category 2 sanpi ing p[m pertains to minor defects as defined in MI L-STD- 105.

6.6.8 W.temrv 3. The category 3 Sanpiing ptan is similar to Ievei S-b, AQL 6.5 of MIL-STD -105.

6.5 Cmditiom for use of Ieve( s rmeservatim, I/he” (eve~ B preservation is specified (see 5.1,2), this
level of protection should be reserved for the acquisition of directima[ couplers for res.F@y wor(dwide
under knom favorable hard ing, trmspmtat ion, ad storage cordit iom.

6.6 Subiect term tkev word) Iistinq.

Couplers, bidirectional
Couplers, unidirectional
Line, primary
Li ne, secondary

6.7 Chanqes frm c.revious iswe. Asterisks are mt used in this revisim to identify changes with
respect to the previous issue, due to the extensiveness of the chmges.

CONCLUDINGNArERIAL

Custdi mm:
Amy - ER
NaW - EC
Air Force - 85

Preparing activity:
DLA - Es ●

(Project 59.95-1063)

Review activities:
AV - Ml
Navy - AS, CG, MC, 0S, SH
Air Force - 17, 99
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STANDARDIZATION KKUMENT IWROVEKENT PROPOSAL

l~lm

1. Th. pmqml~ activity !mst cfmplote blccks 1, 2, 3, awl 8. In block 1. bath the dommm: -r d rWiSiCM
I.ttcr shmld 60 9{Vm.

2. The utnitter of this form mst c~lete blccks b, 5, 6, cd 7.

3. lfI* precarlra ectlvfty mist wovide 0 reoly ulthln 30 don frm rec.lpt of the form.

kUTE: lhls form my rat ta used co rsqsst CCQIM of docmmts, mr to roqmst .alvers, or cloriffcotlm of
r-lrmts m CUrmm cm:rc.cts. Cmmnte tiittaf m this tom do ml cmstituse or ft!@v eutharlza:fon co
.aive amf FOrt{m of the mf.renmd dmmmtfs) or to b cmtroctual re+lrcmms.

I ~ A CRM2GE: 1. -:5~ I2. DoOAcsf DATE (-)
94109107

3. ~ TITLE
CWPSERS, 01 KC71WAL, G. ENEIML SPECIFICSIIW rOS

b. SASEEE of GWfGE (1-lfy Purc#I ~ ~ ird~ ~ rewlte, if PIble. AttadI extra sheets as
~.)

5. SEAsm m SE-mllm

6. ESESIIITSS

n. W tLa*t, Flrat, IIitit* tnitlai) b. OSCSNIZAIIW

c. AmsE$$ (1=(- ZIP s-do) d. lZLEPM (Inclufm Arm CMO) 7. D41E SLM51111EU
(7 WEsm)

(1 I C-X1*1

(2) AulUvfm
(It w Iiuble)

B. REPMISS A2f1v11Y

n. m ?Ca G,w.r b. lELEPWAIE (Iml!da Area Sod+)
(1) cOnmre!al 513. E06-60A8 (2) SumVm 9S6-6W8

c. SCOtESS (Incltda ZIP Cd) IF ?ssJm ml Cmlw A Swkv ulrslm 45 OATS. -s27:
Oefan* Electrmlcs +Iy Center D*fmse CuOllty md Smndanlizatlm Off Ice
AITN: DESC.ELDT 5203 Leesb.me Pike, Suite 1t02, /0119 dlll~fl. VA 2~1-3A6d
Oeytm, Z4fo 43LU-5765 l~lqtw+m (703) 736-2340 6u10vml ESV-E340

-- .
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