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MILITARY SPECIFICATION

COUPLERS, DIRECTIONAL
GENERAL SPECIFICATION FOR
This specification is approved for use by oll Depart-
ments and Agencies of the Deportment of Defense.

¥. SCOPE

1.1 Scope. This specification covers the general requirements for radio and microusve frequencies
directionol couplers (see 6.1),

1.2 Mititary Part or ldentjfying Nunber (PIN) clasaification. The military PIN shall consist of the
letter “W*, the basic number of the specification sheet, and an assigned dosh number (see 3.1), os shown in

the following example:
MI5370/14- 001

wr Military designator and
specification sheet nutber

Cosh number designated
on specification sheet

2. APPLICABLE DOCUMENTS

2.3 Government documents.
2.1.1 Specifications, standards, end handbhooks. The following specifications, stondards, and handbooks

form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense Index of Specificstions and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

Beneficial coments (recommendations, additions, deletions) and any pertinent doto which moy be of use

in izproving this document should be oddressed to: Defense Electronics Supply Center, ATIN: DESC-ELD,

1507 wilmington Pike, Dayton, OH 45444-5785, by using the Standardization Document Improvement Propossl
426) sppeari { the end of this document or by letter,

ANSC N/A FSC 5985
s oN NI A. Approved for public release; distribution is unlimited.
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SPECIFICATIONS
FEDERAL

QQ-A-200 - Aluninum Altoy, Bar, Rod, Shapes, Structural Shapes, Tube and Wire, Extruded.

QQ-A-225 - Aluminum and Atuminum Alloy Bar, Rod, Wire, or Special Shapes, Rolled, Drawn,
or Cold Finished, General Specification for.

Qo-A-250 - Aluninum and Aluminum Alloy Plate and Sheet, General Specification for.

QQ-5-3565 - Silver Plating, Electrodeposited, General Requirements for. ‘

Qo-S-7463 - Steel Bar, Wire, Shape and Forging, Corrosion Resisting.

T1-P-645 - Primer, Paint, Zinc-Chromate, Alkyd Type.

PPP-B-566 - Box, Folding, Paperboard.

PPP-B-636 - Box, Shipping, Fiberboard.

PPP-B-4&76 - Boxes Setup.

MILITARY

MIL-P-116 - Preservation, Methods of.

MIL-M-3171 - Magnesium Alloy, Processes for Pretreatment and Prevention of Corrosion on.

MEL-F-3%22 - Flange, Waveguide, General Purpose, General Specification for.

MIL-5-4043 - Steel, Corrosion-Resisting (Extra Low Carbon Type 304) Plate, Sheet, and
strip.

MIL-B-5087 - 8anding, Electrical, and Lighting Protection, for Aerospace Systems.

MIL-C-5541 - Chemical Conversion Coatings on Aluminum Alloys.

MIL-T-10727 - Tin Plating, Electrodeposited or Hot-Dipped, for Ferrous and Nonferrous
Metals.

MIL-E-15090 - Enamel, Equipment, Light Gray (Formula No. 111).

MIL-P-19834 - Plate, Identification, Metal Foil, Adhesive Backed.

MIL-1-2301% - Iron Nickel Alloys for Sealing to Glasses and Ceramics.

MIL-P-24691/3 - Pipe and Tube, Carbon, Altoy and Stainless Steel, Seamless and Welded, General
Specification for.

MIL-C-26074 - Coating, Electroless Mickel, Requirements for.

MIL-P-27418B - Plating, Soft Nickel (Electrodeposited, Sulfamate Bath).

MIL-H-28719 - Header, Hermetically Sealed.

MIL-F-39000 - Ftanges, Waveguide, Ridge, General Specification for. *

MiL-C-39012 - Connectors, Coaxial, Radio Frequency, General Specification for.

MIL-G-45204 - Gold Plating, Electrodeposited.

MIL-P-45209 - Paltadium Plating, (Electrodeposited).

MIL-1-46058 - Insulating Compound, Electrical (for Coating Printed Circuit Assemblies).

MIL-T-55155 - Terminals, Feedthru (insulated} and Terminals, Stud (Insulated and
Noninsulated)., '

MIL-C-55302 - Connectors, Printed Circuit Subassembly and Accessories.

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

STANDARDS
FEDERAL
FED-STD-H2B - Screw Thread Standards for Federal Services.
FED-STD-595 - Color (Requirements for Individual Color Chip {3X5S Supplements}.
MILITARY
MIL-STD-129 - Marking for Shipment and Storage.
MiL-5TD-130 - Identification Marking of U.S. Military Property.
MIL-STD-147 - Palletized Unit Loads.
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-454 - Standard General Requirements for Electronic Equipment.
MIL-STD-B889 - Dissimilar Metals.
MIL-STD-1276 - Leads for Electronic Component Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.
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HIL-STD-2073-1 - DoD Materiol Procedure for Development and Application of packaging
requiremenis
MIL-STD-45662 - Colibration Systems Requirements,
(Untess otherwise indicated, copies of federal and militory specifications, standards, and handbooks are

available from the Standardizstion Docunents Order Desk, Buitding 40, 700 fobbins Avenue, Philadeiphia, PA
19111-5094.)

2.1.2 Other Gover t_doc 8, drowings, and ¢cations. The following other Goverrment documents,
drawings, ond publications form o port of this document to the extent specified herein. Unless otherwise
specified, the fssues are those cited in the solicitation,

DRAWINGS
DEPARTMENT OF THE NAVY

REA 49330 - UG-45/U Comnector for Use with 7/8 Coaxfal Afr Dielectric Line.
REA 49331 - UG-46/U Comnector for Use with 7/8 Coaxiol Air Dielectric Line,

(Application for copies should be addressed to: Defense Electronics Supply Center, ATIN: DESC-ELD, 1507
Vilmington Pike, Dayton, OH &45444-5765.)

2.2 Non-Goverrmen fcations. The following documents form a part of this document to the extent
specified herein, Unless otherwise specified, the issues of the documents which are DOD adopted sre those
listed in the itsue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

] E——

AMERICAN SOCIETY FOR TESTIKG AKD MATERIALS (ASTK)

ASTM ALBS - Bors, Billets gnd Forgings, Stainless snd Heot-Resisting.
. ASTH ASB2 - Free-Machining Stoinless and Heat-Resisting Steel Bors, Hot-Rolled or
Cold-Finished.
ASTM B1S - Free Cutting Bross Rod, Bar and Shapes for Use in Screw Mochines.
ASTN B14M - Free Cutting Arass Rod, Bar and Shapes for Use in Screw Machines (Metric),

ASTH B26 - Aluninum Alloy Sand Castings.

ASTM 836 - flote Brpss, Sheet, Strip, ond Rolled Bar.

ASTM B8S - Aluminum Alloy Die Castings.

ASTM B108 - Alunimm Alloy Permanent Mold Castings.

ASTM B12) - Lended Bross Plate, Sheet, Strip, and Rolled Bar.
2% - Copper and Copper Allay forg
Copper Beryllium Alloy Plate, Sheet, Strip, ond Rolled 8ar.
ASTM B196 - Copper Beryllium Alloy Rod and Bar.

ASTM 8197 - Copperc Becyllium Alloy Wire.

ASTR D457 - PTFE Molding and Extrusion Materials, Specifications for.

ASTH D710 - Rod and Heavy-Wolled Tubing, Polytetrafluoroethylene(PTFE), Basic
Shapes.

» -
W %]
-
x x
-] -]
3
™~
.

(Application for copies should be oddressed to the American Society for Testing and Materials, 19156 Race

. Street, Philadelphia, PA 19103.)
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SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)
ASM 4290 - Castings, Aluminum Alloy Die 9.551 - 0.50Mg - (360.0) As Cast.

ASM 4377 - Sheet and Plate, Magnesium Alloy 3.0A1 - 1.0Zn - 0.20Mn (AS318-H24) Cold
Rolled, Partially Annealed.

(Application for copies should be addressed to the Society of Automotive Engineers, 400 Commonwealth
Drive, Warrendale, PA 15096.)

(Non-Government standards and other publications are normally available from the organizations that
prepare or distribute the documents. These documents also may be available in or through libraries or other
informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein (except for related associated detail specifications, specification sheets, or MS standards),
the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been abtained.

3. REQUIREMENTS

3.1 Specifjcation sheets. The individual directional coupler requirements shall be as specified herein
end in accordance with the applicable specification sheets, In the event of any conflict between
requirements of this specification and the specificarion sheet, the iatter shall govern.

3.1.1 Reference to specification sheet. For the purpose of this specification, when the terms, "as
specified", “when specified" or “when applicable” are used without additional reference to a specific
location or document, the intended reference shall be to the specification sheet. When the specification
sheet does not contain the information, the requirement is not applicable to that specific PIN or
specification sheet.

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

3.3 Material. The material shall be as specified in table 1 herein, and in the applicable specification
sheets (see 3.1). When a definite material is not specified, & materiai shali be used which wili enabie the
directional coupler to meet the performance requirements of this specification. Acceptance or approval of
any constituent material shall not be construed as a guaranty of the acceptance of the finished product.

31.3.1 PBrass. Brass shall conform to ASTM-B16, ASTM-BISM, ASTM-B3&, ASTM-B121 or ASTM-B124, whichever is
applicable.

3.3.2 Copper alloy. Copper alloy sheet shall conform to ASTM-B36 or ASTM-B121, whichever is applicable,

3.3.3 Copper, beryllium. Beryllium copper shall conform to ASTM-B194, ASTM-B194, or ASTM-B197, whichever
is applicable.

3.3.4 Corrosion-resisting steel. Corrosion-resisting steel plates, sheets, and strips shall conform to
MIL-5-4043. Corrosion-resisting forgings shall conform to QQ-5-7563, ASTM A4B4, or ASTM AS82 and
corrosion-resisting steel pipes shall conform to MIL-P-24691/3.

3.3.5 Aluminum alloy. Aluminum alloy pletes and sheets shall conform to composition 4061 of Q@-A-250,
extruded aluminum alloy shall conform to composition 6053 of QQ-A-200, composition 6061 of QQ-A-250 or
compositioin 4047. Alumimm alloy casting shall conform to alloy A360 of ASTM-BAS or ASM-4290, whichever is
appliceble, class B of ASTM-8108, alloy 40E of ASTM-B26, or 2011 of 0Q-A-225,

3.3.6 Magnesium alloy. Magnesium alloy shall be composition AZ31B, condition H24, in accordance with
AMS4377. Unless otherwise specified (see 6.2), magnesium couplers shall not be sipplied for Naval

sonlications
apnlications,
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3.3.7 pDissimilar metals. Unless suitobly protected against electrolytic corrosion, dissimilar metals as
defined in MIL-STD-889 shall not be in intimate contact.

3.3.8 Fungqus inert material. Material used in the construction of directional couplers shall be fungus
inert in accordance with requirement & of MIL-STD-454.

3.3.9 Bonding. Bonding shall conform to class R of MIL-B-5087,

3.3.i0 jnsuiating compounds. insuisating compounds shaii conform to Wii-i-48038.

3.3.11 plastics. Plastics shall conform to ASTN D457 or PTFE of NIL-P-194568.

3.3.12 Rubber. Rubber shall be suitable for use over the specified temperature range.

3.3.13 Jron-nick ay. Ilron-nickel alloys shall conform to MIL-1-23011%,

3.4 pesign pnd construction. Directional couplers shall be of the design, construction, and physical
dimensions specified (see 3.1). Directional couplers shail be of the Lightest procticable weight consistent
with the strength required for sturdiness, safety, snd reliability,

3.4.% rati fr r . The frequency range shatl be &3 specified (see 3.1).

3.4.2 Flanges, Flanges shall be designed and manufactured as to provide the mating characteristics of
the fiange specified in nccordance with WIL-¥-3922 or MIL-F-39000.

3.4.3 Rf connectors. The comnectors shall be as specified (see 3.1). the materiol ond gouging for
receptacle connectors shall conform to the requirements of MIL-C-39012 or Drawing REA 49330 or Drawing REA
49331, whichever is applicable. when specified, precision connectors shalt be in occordance with
1EEE-STD-287.

3.4.3.1 or a ryg. Uniess otherwise spcctfied (see 3.1), the mle center contact pins shall
‘ captivated and mods of rrosion-resistt [ atmal onfme
wWe W 1vYULEW e b L] >0 LA 2 |l" -\CEI U' 1% 1] ,“lull Bwl- hUllU'l“l ICB'O‘ llw ll::\ prra
. shall be type 302 or type 304 in accordance with OQ-5-743, or type 303 in accordance with ASTM ASB2.

Berylliun copper pins shall conform to ASTM-BI%4, ASTM-B196, or ASTM-BI97, whichever is applicable and shall
be silver ploted in occordance with 0Q-5-355 or 9old plated in accordance with MIL-G-45204, type II, closs
1. The female center contact pins sholl be coptivaied and made of beryllium copper in accordance with
QQ-C-530 end sitver plated in accordance with 0Q-5-365, or gold plated in accordance with MIL-G-45204, type
IT, elass 1. ALl other connector parts and finishes shall be in sccordance with MIL-C-39012.

3.4.4 Printed-circuit connectors. Printed-circuit connectors shaii conform to MiL-C-55302.

3.4.5 External lepds. Unless otherwise specified, external lead cormections shall be a chemical
composition conforming to MIL-5TD-1276 or MIL-1-23011 ond shall be solderoble (see 3.1).

3.4.6 Sock ins. Socket pins shall conform to MIL-H-28719,

3.4.7 Jerminals. Terminals shall conform to MIL-T-55155.

3.4.8 Headers. Heoders shall conform to MIL-H-28719.

3.4.9 Epoxy, The use of epoxy shall be restricted to the following:

a. lopregnation of couplers to scal porous casting and braze joints after brazing.
&, Repair of pin-hole type lLebsks.
Component staking.
d. Cavity encapsulation.
e. Printed-circuit (PC) board and component ottachment.
f. PC board material.
9. Capture of connector parts.
h. Sealing for moisture and EMI sesl.

3.4.10 Housing. The housing sholl be sesled to prevent entry of moisture and leskage of radioted
electromagnetic interference (EMI),

® :
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3.4,11 Finish. unless otheruwise specified (see 3.1}, the finish shall be as specified in 3.4.91.1
£,11.3,

throunh 3
through 2.

3.4.11.1 RF mating surfaces. Mating surfaces shall be finished in gold, silver, or tin in sccordance
with MIL-G-45204, 00-S-365, MIL-T-10727, or passivated stainless steel, The minimum thickness for gold and
nickel pleting shall be 10 microinches and 30 microinches, respectively.

3.4.11.2 Plating. All metal parts of directional couplers which are not corrosion-resistant shall have a
plating of silver, type I or 11, grade A, palladium, gold, nickel, or tin, in accordance with QQ-5-365,
MIL-P-45209, MIL-G-45204, MIL-C-26074, or MIL-T-10727 whichever is applicable (see 3.1). The minimum
thickness for gold and nickel plating shall be 10 microinches and 30 microinches, respectively. Aluminum
alloy surfaces shall be chemically treated in accordance with MIL-C-5541 or equivalent corrosion prevention
method. Magnesium-alloy surfaces shall be piven a chrome-nickel treatment in accordance with type 1 of
MIL"A~2171.,

3.4.11.3 External finish. External finish shall be applied to connectorized or waveguide couplers only
regardless of plating or chemical treatment, except that the mating surfaces shall not be costed. The
primer coat shall be zinc chromate in accordance with TT-P-545. Two finish coats of enamel, in accordance
with type [11, class 2, of MIL-E-15090, shall be applied. External coating shall be applied as continuous
film.

3.4.12 Meight. The weight of the directional coupler shall be as specified (see 3.1).

3.4.,13 JTemperature range. The operating and nonoperating temperature ranges shall be as specified
(see 3.1).

3.4.14 Pre-seal bake. Hermetically sealed directional couplers shall have a pre-seal bake in an inert
atmosphere or vacuum at the maximum specified storage or operating temperature, whichever is greater, for a
minimam of 16 hours. There shall be a direct transfer to the seal chamber with an inert atmosphere that has
a monitored moisture content of less than 0.1 percent.

3.4.15 Connection cap. All connections that are not normally sealed shall be capped with push-on plastic
caps to prevent both damage and the entrance of moisture and foreign material during shipment and storage.

3.4.16 Ihreaded parts. All screw threads used in the construction of directional couplers shall be in
accordance with FED-STD-H2B.

3.4.17 RF_input power to primary. Directional couplers shall be designed to meet the electrical
requirements with the specified RF input power to the primary.

3.5 Pperformance.
3.5.1 Coupling. When directional couplers are tested as specified in 4.9.5, the measured value of

coupling shall be within the tolerance specified for the nominal value. This specified tolerance includes
the allowed variation of coupling over the specified frequency ranges.

3.5.2 cCoupling variation (frequency sensitivity). Wwhen directional couplers are tested as specified in
4.9.6, the variation in coupling (in dB) over the specified frequency range shall not exceed the maximum
specified (see 3.1},

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

3.5.4 Insertion loss (see 6.4.2). When directional couplers are tested as specified in 4.9.8, the
insertion loss (excluding coupling power Loss) shall not exceed the value specified.

3.5.5 Voltage standing wave ratio (VSWR).

3.5.5.1 Primary line (see 6.4.3). When directional couplers ere tested as specified in 4.9.9.1, the VSWR
over the specified frequency range shall not exceed the value specified.

3.5.5.2 Secondary line {see 6.4.4). When directional couplers are tested as specified in 4.9.9.2, the
VSWR over the specified frequency range shall not exceed the value specified.

v
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3.5.6 Power dissipation of secondary-line termination. When directional couplers are tested a3 specified
in 4.9.10, the VSWR of the secondary tine at mid-frequency (see 6.4.5) of the specified frequency range
shatll be as specified in 3.5.5.2.

3.5.7 (Coaxial comnector wear resjstance. uhen directional couplers are tested as specified in 4.9.11,

there sholl be no damage to the connectors that will couse an electrical faiture. During and sfter cycling,
neither (ubrication or removal of excess material shall be permitted. After this test, directional couplers
shalt meet the requirements of 3.5.4 and 3.5.5. This test moy be omiteed if mil specification connectors
{i.e. MIL-C-39012) are used in the manufacturing of the end product.

3.6 Solderability. when directional couplers with soldernble connections ore tested ns specified in
4.9.12, there shall be no evidence of pin hales and blistering,

3.7 Resistance to soidering heat. When directional couplers with solderable connections are tested as
specified in 4.9.13, there shall be no domage to the directional coupler or to the terminol insulator that
will cause electrical faiture. Chipping of the terminal insulator shall not be cause for failure unless the
chipping extends to the outer periphery. After this test, directionsl couplers shall meet the requirements
of 3.5.5,

3.8 Jermi r h- . When directional couplers with terminals or leads are tested as
specified in 4.9,14, there shall be no evidence of o broken terminal or lend elongation greater than
one-halt of the thread nitech, or brenkage, loosening or relative motion hetusen tha terminal and the
directionsl coupler body when viewed t
considered & faflure.

]
hrough o magnification of at least 10X, Any of these shall be

3.9 Resistonce to solvenia. When directional couplers ore tested os specified in 4.9.15, there shall be
no evidence of illegible marking, mechenicat damage, or deterioration of materiol or finishes to the extent
that they can be renditly identified from o distance of at least & inches with normol room lighting and
without the oid of mognificotion or with a viewer having o mognification no grenter than 3X.

3.10 3hermal shock. When directional couplers are tested os specified in 4.9.16, there chall be no
evidence of physicol domage. Upon comptetion of this test, directional couplers shall meet the requirements
of 3.5.1, 3.5.3, 3.5.4, ond 3.5.5.

3.1 yjbration. when directional couplers are tested os specified in 4.9.17, there shalt be no evidernce
of physical damage.

3.12 Shock. when directional couplers are tested os specified in 4.9.18, there shall be no evidence of
physical domoge. Upon completion of this test, directional couplers shall meet the requirements of 3.14 or
3.15, as applicable.

3.13 Acceleration. Vhen directionsl couplers nre tested os cpecified in 4,9,19, there shall be no
evidence of physical damage. Upon completion of this test, directionst couplers shall meet the requirements
of 3.5.1, 3.5.3, 3.5.4, and 3.5.5.

3.4 Seal. when hermeticolly sealed directional couplers ore tested as specified in 4.9.20, the
epplicable amount of {eokoge rate sholl not be exceeded nor shali there be evidence of physical damage.
Upon corpletion of this test, directionol couplers shall meet the requirements of 3.5.1, 3,5.3, 3.5.4, and
3.5.5.

3.15 Pressurization. When waveguide type directional coupters ore tested as specified in 4.9.21, there
shatl be no leakage, as detected by the continuous formation of escaping sir bubbles. Upon completion of
this test, directional couplers shall meet the requirements of 3.5.1, 3.5.3, 3.5.4, and 3.5.5.

3.16 Bar ric pressure. When directional couplers are tested as specified in £.9.22, there shall be no
evidence of physicol domage. During this test, directional couplers shall meet the requirements of 3.5.1,
3.5.3, 3.5.4, and 3.5.5.

3.17 Moisture resistance. When directional couplers are tested as specified in 4.9.23, there shall be no
destructive corrosion. Destructive corrosion sholl be construed as ony type of corrosion which in any way
interferes uith mechanicat performance or appearonce.
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3.18 Ssalt spray. when directional couplers are tested as specified in 4.9.24, there shall be no evidence .

of warping, cracking, peeling, or corrosion that has passed through the plating and exposed the base metal,
or any lead breakage when viewed through a magnification of at least 10X. Any of these shall be considered
a directional coupier faiiure.

3.19 Electromagnetic interference (EMI). When directional couplers (excluding flatpacks, TO configura-
tions, and printed circuit configurations) are tested as specified in 4.9.25, the RF l(eakage from the
directional coupler shall be at least 65 dB below the incoming signal level.

3.20 Life. when directional couplers are tested as specified in 4.9.26, there shall be no evidence of
damage. Upon completion of this test, directional couplers shall meet the reguirements of 3.5.1 through
3.5.6.

3.21 Marking. Directional couplers and their individual shipping containers shall be marked in
accordance with MIL-STD-12B5 with the military PIN, manufacturer’s source code, or logo, the coupling value
{in dB}, date code, and serialization in the tocation specified. The following may be omitted from the body
of the device but must be specified on the shipping container:

a. serial number
b. coupling value (in dB)

3.21.1 Signal power flow. On unidirectional couplers, an arrow shall be placed so as to point in the
direction in which incident power flows. On bidirectional couplers which have two different couplings, the
coupling of each secondary line shall be indicated separately in a manner that will make clear which
coupling is associated with each secondary line. Bidirectional couplers shall be marked to indicate which
of the secondary lines has a nominal response to each direction of incident power flows. Marking shall be
accompl ished by reverse etching on metal identification plates, by engraving, by photo etching in accordance
with MIL-P-19834, with permanent ink stamping in accordance with MIL-STD-130, or silk screen. The marking
shalt be placed on the directional coupler, or other means of identification shall be used if the package
size (i.e. small to series) does not permit the above marking manner.

3.21.2 pate code. Directional couplers shall be marked by a unique code to identify the period during
which they were manufactured. The first two numbers in the code shall be two digits of the number of the
year, and the third and fourth numbers shall be two digits indicating the calendar week of the year. When
the number of the week is a single digit, it shall be preceded by a zero reading from left to right or from
top to bottom, the code number shall designate the year and week, in that order. The date code shall not be
altered or removed from the directional coupler. A new date code followed by the Letter R shall be marked
on all reworked directional couplers.

3.21.3 Serialization. Each directional coupler shall be marked with a unique serial number assigned ’
consecutively within the inspection lot allowing traceabitity of the directional coupler.

3.21.4 Laser marking. Laser marking is permitted, provided it meets the requirements of this
specification.

3.22 uWorkmanship. Directional couplers shall be manufactured and processed in a careful and workmanlike
manner in accordance with MIL-STD-454, requirement 9.

4. QUALITY ASSURANCE PROVISIONS

£5D0 ect less otheruise gpecified in the ¢

4.1 Responsibility for i.n.Sn;‘""'i.Q!'\.; Unlegs otheruige coacifi , v
contractor is responsible for the performance of all inspection requirements (examinations and tests) as
specified herein. Except as otherwise specified in the contract or purchase order, the contractor may use
his own or any other facilities suitebte for the performance of the inspection requirements specified
herein, unless disapproved by the Goverrment. The Government reserves the right to perform any of the
inspections set forth in this specification where such inspections are deemed necessary to ensure supplies
and services conform to prescribed requirements,
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4.1.1 Responsibility for compliance. ALl items shoil meet oll requirements of sections 3 and 5. The
inspection set forth in this specification shatl become o part of the contractor’s overall inspection system
or quality program. The sbsence of any inspection requirements in the specification shati not relieve the
contractor of the responsibility of ensuring thot sl! prodxts or suppliss submizted te the Government for
scceptance comply with sl requirements of the controct. Sampling (napection, ss port of marufacturing
cperations, is an acceptable practice to ascertain conformance to requirements, however, this does not
authorize submission of known defective materisl, either indicated or octunl, nor does it comnit the

Government to occept defective materiat,

a2 = tamm P mantan ad lmaman | gy fhoa locmensliome cocalfliod honele cne salopaldfod ana fal ] oo
®.LC ;!B!sl!lgg’lz! !I I!EEE;IE!!- mna Imw‘;tl“ BECLITIEY ACIENT Ul CLUBSTIICU U3 TViLluw

a, First srticle inspection (see 4,6),

b. GCualify conformance inspection (see 4.7).

- cs 4

4.3 Heierials ipspection. Woterials inspeciion shall consist of certification supported by verifying
doto that the moterials listed in teble I, used in fobricating the directional coupler, are in sccordance
with the applicable referenced specifications or requirements prior to such fabrication.

4.4 |[nspection conditions. Unless otherwise specified herein, all inspections shall be performed in
accordance with the test conditions specified in the "GENERAL REQUIREKENTS® of MIL-$TD-202.

TABLE I. Moteri i
Material Requirement Applicoble specification
pacaareph

Brass 3.3.% ASTM-B16, ASTH-B14M, ASTM-B36,
ASTM-B121, ASTM-B124

Copper alloy 3.3.2 ASTM-B36, ASTM-B121

Copper, beryllium 3.3.3 ASTM-819%, ASTM-B19&, ASTM-BI97

Corrosion-resisting steel 3.3.4 HIL-P-244691/3, CO-5-763,
ASTH ALBL. ASTM ASB2, NIL-S-4043

Aluminum alloy 3135 00-A-200, 00-A-250, GO-A-225,
ANS-4290, ASTM-B26, ASTM-B85,
ASTM-B10B

Magnesiuz alloy 3.3.6 AMS437T

Dissimitar metols 3.3.7 MIL-S$TD-B3%

Fungus inert material 3.3.8 MIL-STO-454

Bonding 1.3.¢9 MIL-8-5087

[nsulsting compounds 3.3.10 MIL-1-46058

Plastics 3.3 ASTM DI14S7, MIL-P-19468

Iron-nickel alloy 3.3.13 MIL-1-23011

flanges 3.4.2 MIt-F-3922, MIL-F-39000

Connectors 3.4.3, 3.4 MIL-C-39012, REA 49330, REA 49331,
03-5-743, ASTM ASBZ, IEEE-STD-287,
MIL-C-55302

External leads 3.4.5 MIL-S1D-1274, MIL-1-23011

Socket pins 3.46 MIL-H-28719

Terminals 347 MNIL-T-55155

Headers 3...8 MIL-H-28719

Finish 34N RIL=G-45204, HIL-P-27418, 00-5-345,
MIL-1-10727, MIL-P-45209,
MIL-7-26074, MIL-C-5541, TT-P-645,
MIL-E- 15090, MIL-M-3171

Threaded parts 3.4.16 FED-$TD-H2B
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4.4.1 Test method variation. Varistion from the specified test methods used to verify the electrical
parameters are pllowed provided that it is demonstrated to the preparing activity or their agent that such
variations in no way relax the requirements of this specification and that they are approved before testing
is performed. For proposed test variations a test method comparative error analysis shall be made available
for checking by the preparing activity or their agent.

4.4.2 Test equipment and inspection facilities. Test and measuring equipment and inspection facilities
of sufficient accuracy, quality, and quantity to permit performance of the required inspection shall be
estoblished and maintained by the supplier. The establishment and maintenance of & calibration system to
contral the accuracy of the measuring and test equipment shall be in accordance with MIL-C-45862.

4.4.3 Accuracy of test equipment. The frequency-measuring device used shall have an accuracy of 0.1
percent or better, The overall accuracy in the determination of VSWR shall be better than t2 percent. The
coupling-measuring system used shall have an accuracy of 0.1 dB up to 10 dB and t0.1 dB per 10 dB above

4.5 Inspection conditions. Unless otherwise specified herein, all measurements and tests shall be made
at room ambient temperature, pressure, and humidity.

4.6 First article inspection. First article inspection shall consist of the tests specified in table [}
and chall be performed by the supplier, after sward of contract and prior to production, ar a location
acceptabte to the Goverrment. First article inspection shall be performed on sample units which have been
produced with equipment and procedures normally used in production. First article approval is valid only on
the contract or purchase order under which it 3s granted, uniess eatended by the Goverrment to other
contracts or purchase orders.

L & 1 Cammla nisn
LT SO E SIZC.

4.6.2 inspecticn routine. The sample shall be subjected to the inspections specified in table Il in the

order shown. All sample units shall be subjected to group I inspection. The sample shall then be divided
inta 2 groups of 2 units each as specified in table 11 for groups Il and 111.

4.6.4 Disposition of sample units. Sample units which have been subjected to first article testing shalt
not be delivered on the contract.

10
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TABLE 1. First article inspection.

Exomination or test Requirement Test
paregrach paregraph
Gr 4 units
Visunl and mechanical inspection - - - = « « - = = = = . . . 1, 32302 L. e.1
3.4.15, 3.4.16,
3.21, and 3.22
Effective directivity - - - « « = - ¢« &+ =+ o 000 oo . - 3.5.3 £.9.7
Coupling - = = = = ~ + = = - v + & L IR R R 3.5 £.9.5
Coupling varistion - = -~ -~ = = « - = = + =« + o = 0 o o o o 3.5.2 £.9.6
VSUR of primary line - - - - - - - - - =« L L B R R 3.5.5.1 £.9.9.1
VSWR of secondary line - = = = = « = = © + & o 2 2 00 ... 3.5.5.2 £.9.9.2
Insertion loas - - -« ~ = = =+« o o e o a ... .- 3.5.4 4£.9.8
Power dissipotion of secondary-line termination - - - - -« - 3.5.6 4.9.10
Gr I sample units
Coaxial connector wear resistence « -~ - = = = = = = + « o« = 3.5.7 4.9.11
Terminal strength - lead integrity ~ - - »~ « -« = = + - - - = 3.8 £.9.16
Thermal Shock - = = = =« = = = = « = 2 ¢ o o o o s o 0 = o 3.10 £.9.16
Acceleration - - = - = = = = + & =« . - .. N 3.13 4.9.19
Seal + ~ = ~ =« « - - . - R R T 3. % £.9.20
Pressurization - - - - = = = = ¢ & & 4 00 it o el L . 3.15 &.9.21
Barometric pressure - - + - = = - -+ 2 . . s 2. ... 3. 16 £.9.22
Life - = = = « - = « 2 & - s 2 a0 s e e o e ... 3.20 £.9.26
r s e uni
‘ Solderability - - - - - = - = = « = s 2 s a0t ... 3.6 £.9.12
\ 4 Resistance to soldering heat - - = + - - =« - + - - - o . . 3.7 £.9.13
3 Resistance fo solvents - - - - - = = = = = « = =+« o . - 3.9 4£.9.15
Vibration - - = - = = & « 2 2 4 s s e b s a s e, in 4.9.37
Shock - - » « = « = o r v o a s o e e et e e e e e e e 3. 4£.9.18
Moisture resistonce - - - - - L R L b £.0.23
Salt spray » = = = « = # @ « « ¢ s 4 4 2 n e e v e, 3.18 £.9.2¢
Electromagnetic interference (EMI) - - - - - L R 3.9 4.9.2%
4.7 ouality conformance inspection,
£.7.1 nspection of prodhet for dolivery. Inspection of product for delivery shall consist of groups

and B inspections.

4.7.1.1 [Inspection tot. An inspection lot shall consist of all couplers of one type produced under
essentially the same conditions, and offered for inspection at one time.
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4.7.1.2 Group A inspection. Group A inspection shall consist of the examination and tests specified in
table 1], and shall be performed in the order shown.

TABLE II1I. Group A inspection.

Examination or test Requi rement Test Sampling plan
paragraph paragraph | categories 1/

1 2

Visual and mechanical examination - - - - - - - 3.1, 3.3 to 3.4,12, 4.9.1 1 2
3.4.15, 3.4.16,
3.21, and 3.22
Coupling - - - - - = - = = = = = = - - - - -~ 3.541 4.9.5 1 ---
Coupling variation =- - - - = = = - = = = = = ~ 3.5.2 4.9.6 1 ---
VSWR of primary line - - - - = = - = « = = -« - 3.5.5.1 4.9.9.1
VSWR of secondary line - - - - - - - - - - - - 3.5.5.2 4.9.9.2
Insertion loss - = - = = = = = = = = = - - - 3.5.4 4.9.8

1/ See 6.4.6 and 6.4.7 for definitions.

4.7.1.2.1 Sampling plan. The group A sampling plan for categories 1 and 2 shall be as specified in
table V.

TABLE IV. Sampling plan.

Sample size

c=0 1/ Category 2/
Lot size 1 2 3
2 to 8 « 3 1
9 to 15113 3 2
16 to 25 |13 3 2
26 to 5013 5 3
51 to 90 (13 & 3
9t to 150 | 13 7 3
151 to 280 | 20 10 4
281 to 500 | 29 11 &
501 to 1,200 | 34 15 S

1/ C = 0 refers to accept on
zero defects.

2/ * indicates entire lot must
be inspected.

4.7.1.2.2 Rejected lots. If an inspection lot is rejected, the supplier may rework it to correct the
defects, or screen out the defective units, and resubmit for reinspection. Resubmitted lots shall have all
devices reinspected. Such lots shall be separated from new lots, and shall be clearly identified as
reinspected lots. Resubmitted lots indicating device failures shall constitute a rejected lot,

12
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4.7.1.3 Group B inspection. Group B inspection shall consist of the tests specified in table V and the
sample shall be selected from inspection lots that have passed the group A inspection.

TABLE V. I nspec
Test Requirement Test
paragraph paragraph
Effective directivity - + - - = « = « < o . o . 3.5.3 4.9.7
VEWR = = = = = = & & - s s s e e e e ... 3.5.5 4.9.9.4
Thermal shock - - = = - = « « - - o « « = o o & 3.10 4.9.1
VSWR - - - - - - SR A I R R N B 1585 £.9.9.1
Insertion loss - - - - -« - - . . e e . 3.5.4 £4.9.8
Shock - - = + = =+ ¢ ¢ 0 vt s e e s e e 3.2 4£.9.18
VSWR = = = = = = & s e o e e e e e . . 3.5.5 £.9.9.1
Insertion toss - - » = » = - - &+ o - . - .. 3.5.4 4.9.8
Moisture resistence - - - - - - L LR 3.7 L£.90.23
VEWR + = = v v o o o 0 s oo e e e e e 3.5.5 4.9.9.1
Insertion loss - - - = + + « « <« < 0 4 2., 3.5.4 4.9.8
4.7.1.3.1 Spmpling plon. The group B sampling plan shall be os specified in table IV, cotegory 3 (see
6.4.8).
£.7.1.3.2 Rejected lota., [f an inspection lot is rejected, the supplier moy rework it to correct the

defects, or screen out the defective units, ond resubmit for reinspection. Resubmitted lots shall have all
devices reinspected., Such lots shall be separate from new lots, and shatl be clearly identified as
reinspected lots. Resubmitted lots indicating device foilures shall constitute a rejected lot.

4.7.1.3.3 pisposition of semple units. Somple units which have passed all the group 8 inspection may be
delivered on the controct or purchase order if the tot is accepted and the sampte units are still within

specified electrical tolerances.

4.8 Inspection of packaging. the sompling end inspection of the preservation and interior pockage
marking shall be in accordance with the groups A and B auality conformance inspection requirements of

MIL-P-116. The samplting and inspection of the packing ond marking for shipment and storage shall be in
accordance with the quality assuronce provisions of the spplicable container specificotion and the marking
requirements of MIL-STD-129,

£.9 pethods of inspection pnd test.
4.9.1 Yisual ond mechanical inspection (see 3,3, 3,4, 3,21, and 3,22). Directional couplers shall be

fnspected to verify that the materiols, design, construction, physicel dimensions, morking, and workmanship
ere in sccordance with the appliceble requirements,

4.9.2 Jest procedures. ODirectional couplers shall be tested os specified in 4.9.3 through 4.9.26.

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

&.9.4 Thermal shock. With the connections uncovered, directional couplers shall be tested in occordance
with method 107 of MIL-STD-202. The following details ond exception shalt apply:

e. Mounting: when applicoble, directionnl couplers moy be mounted on & hest sink.
b. Test condition: B, except the temperature extremes shotl be those specified (see 3.1), and the

nutber of cycles shall be 10 (either one or tuwo chomber method may be used). Pirectional couplers
shall be positioned so that they are exposed to freely circuloting chomber air.

13
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4.9.5 Coupling (see 3.5.1). The couplirg of directional couplers shall be determined by cbtaining the
midpoint between the maximum and minimum coupling over the specified frequency range. The coupling of
unidirectional couplers shall be determined as the ratio, expressed in dB, of the power input to the primary
. line to the power available at the output of the secondary line, with the output end of the primary line

properly terminated. The coupling of bidirectional couplers shall be determined separately for each
secondary line. . T -

4.9.6 Coupling 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 unidirectional couplers shall be
determined by taking the difference between the maximum and the minimun coupling over the specified
frequency range. Such difference shall be taken as a positive number or zero. The coupling variation of
bidirectional couplers shall be determined separately for each secondary line.

4.9.7 Effective directivity (see 3.5.3). The effective directivity of directional couplers shall be
determined over the specified frequency (see 3.1). The effective directivity of unidirectional couplers
shall be computed from the ratic, taken as greater than unity and expressed in dB, of the available power at
the output of the secondary line for the two directions of excitation, at equal power levels, of the primary
line; the secondary line shall be terminated in a matched termination. The effective directivity of
bidirectional couplers shall be determined separately for each secondary line. The alternate test (see
4.9.7.1) may be used as a substitute test with the prior approval of the preparing activity.

4.9.7.1 Alternate test. The effective directivity of directional couplers shall be determined over the
specified frequency range. The effective directivity shall be computed from the difference between
measurements of minimum and maximum outputs of a secondary line, when a short circuit is displaced through
one-half a wave-length in the primary line, The generator at the primary line shall be matched to the
primary tine. The effective directivity of bidirectional couplers shall be determined separately for each
secondary line with the remaining secondary lines terminated by an impedance equal to the characteristic
impedance of the secondary line.

4.9.8 Insertion loss (see 3.5.4). The insertion loss shall be measured by a substitution technique using
radio, audio, or intermediate frequency (RF, AF, or IF). An average of three test runs shall be used as a
final result. The insertion loss (dB) to be applied shall be determined from the following formula: i

(dB) Insertion loss = P(in) - P(out) - coupling split loss

4.9.9 VSWR (see 3.5.5).

4.9.9.1 Primary line (see 3.5.5.1). 7The VSWR of directional couplers shall be measured over the
specified frequency range (see 3.1). The VSWR of unidirectional couplers shall be measured at the input end
of the primary line, with the output end of the primary line and the secondary line terminated in matched
loads, The VSWR of bidirectional couplers shall be measured at one end of the primary Line, with the other
end terminated in a matched load; the secondary lines shall be terminated in matched loads.

4.9.9.2 gSecondary line (see 3.5.5.2). The VSWR of directional couplers shall be measured over the
specified frequency range (see 3.1), The VSWR of unidirectional couplers shall be measured at the output of
the secondary line with both ends of the primary line terminated in matched loads. The VSWR of each
secondary line of bidirectional couplers shall be measured at the output of the secondary line with the
other secondary (ine and both ends of the primary Line terminated in matched loads.

14
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4£.9.10 power dissipoation of secondary-iine terminntion {aee 3.5,6). The power dissipation of the
secondary-line termination shall be determined over the specified frequency range (see 3.1), The power (P )
to be applied shall be determined from the following formula:

p
P, = °

o T3

\ihere:

Py = Power.
Py = Continuous-wave power rating of orimary Line (see 6.2).
a = Coupling in dB.

The power (P,} shall be applied for o period of one hour to the output of the secondary line, with both ends
of the primary line terminated in motched loads. Within 3 minutes after the 1-hour period, the VSWR of the
secordary Line shall be measured as specified in 4.9.9.2, at mid-frequency in the specified frequency range.
At the option of the Goverrment, the alternate test specified in 4.9.10.1 moy be used.

4.9.10.1 r est. The power dissipation of the secondary-line termination shall be determined
cver the specified frequency range. Rated continuous-wave power (see 6.2) shall be applied for o period of
one hour to the input end of the primory line, with the output end of the primary line ond the output of the
secondary line terminoted in matched (oods. After the 1-hour period, the VSWR of the secondary line shall
be measured as specified in 4.9.9.2, ot mid-irequency in the speciiied frequency ronge {see 3.1).

4.9.11 Conxial connector wenr resistance {see 3.5 7). The connectors shall be subjected to 500 cycles of
connection and disconnection., A cycle sholl consist of o firm comnection made to the connectors of the
directional coupler with the coupling meons tightened to normal tightness and the cornectors then comptetely
discomnected gnd removed from the rest circuit.

4.9.12 Solderpbijity {gee 3,6). The terminols of the directional coupler shall be tested in accordance
with method 208 of MIL-STD-202.
4.9.13 Resistonce to goldering heay {see 3,7). UDirectional couplers shall be tested in accordance with

method 210 of MIL-STD-202. The following details and exceptions shall apply:
a. Special preparation: The terminals shall not have been soldered previously.
b. Depth of iomersion in the molten solder: To a point 1716 inch « 1/32 inch, -0 inch from the body.
c. Test condition: A.
d. Cooling time: Stabilize to +25°C.

4.9.14 Jermina h-lend r . Directional couplers shall be tested as specified in
4£.9.14.1 or 4.9.14.2,

4£.9.14.1 Jerminai strength. Directional couplers with terminnis sholl be tested in accordance with
method 231 of MiL-STD-202, test condition A, applied force 1.5 pounds.

4.9.14.2 Leod integrity. Oirectional couplers with lends sholl be tested in occordance with method 211
of MIL-STD-202, test condition C, The opplied force shoil be 8 ounces 10.5 ounce. For leads with » section
modulus equatl to or teas than that of o lend with 8 crosa-section of 0.006 x 0.20, the force shatl be 3
ounces :0.3 ounce.

£,9.15 Resistance to solvents (see 3.9). Directional couplers shatl be tested in accordance with method
215 of MIL-5TD-202. Atl portions of the directional coupler shall be brushed.

15
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4.9.16 Thermal shock (see 3.10). Directional couplers shall be tested as specified 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 measured at the inspection conditions
specified in 4.5,

4.9.17 Vvibration (see 3.11). Directional coupters shall be tested as specified in 4.9.17.1 or 4.9.17.2.
When no method is specified, directional couplers shall be tested as specified in 4.9.17.1.

4.9.17.1 High frequency (nonoperating) {see 3.11). Directional couplers shall be tested in accordance
with method 204 of MIL-5TD-202. The following details shall apply:

a. Mounting of specimens: Couplers shall be attached to the vibration table by means of clamps. A
clamp shall be placed around the center of each coupler, and no part of the coupler shall touch any
object other than the clamp.

b. TYest condition: D.

c. Resonance: There ghall be no resonances at or below 40 hertz (Hz).

4.9.17.2 Random vibration. Directional couplers shall be tested in accordance with method 214 of
MIL-STD-202, test condition F for 15 minutes duration, mounted by normal means.

4.9.18 Shock (see 3.12). Directional couplers shall be tested as specified in 4.9.18.1, 4.9.18.2,
4.9.18.3, or 4.9.1B.4. T ’

4.9.18.1 Goaxial and dual-in-line types. Directional couplers shall be tested in accardance with method -

213 of MIL-STD-202, test condition H, mounted by normal means. L.

4.9.18.2 Header and TO types. Oirectional coupters shall be tested in accordance with method 213 of
MIL-STD-202, test condition €, mounted by normal means.'

4.9.18.3 Flat pack type. Oirectional couplers shall be tested in accordance with method 213 of
MIL-$TD-202, test condition F, mounted by normal means,

4.9.18.4 Wavequide type. Directional couplers shall be tested in accordance with method 213 of
MIL-STD-202, test condition 1, mounted by normal means. :

4.9.19 Acceleration (see 3.13). Unless otherwise specified (see 3.1), directional couplers shall be
tested in accordance with method 212 of MIL-SID-202. The following details shall apply:

a. Mounting: Mounted by normal means.

b. Test condition: A, with 100g level,

£.9.20 Seal (see 3.14). . -

4.9.20.1 Hermetic seal. Hermetically sealed items shall be tested in accordance with method 112 of
MIL-STD-202, test condition D.

4.9.20.2 Q-ring seal, solder seal, or encapsulated seal. O-ring sealed, solder sealed, or encapsulated
sealed items shall be tested in accdrdance with method 112 of MIL-STD-202, test condition B.

4.9.20.3 Cover seal. Cover sesled items shall be tested in accordance with method 103 of MIL-STD-202.

4.9.21 Pressurizatign (see 3.15). Waveguide-type directional couplers shall be subjected to an internal
gas pressure of 30 pounds per square inch for at least 20 seconds while immersed in water at approximately
20°C. The ends af the primary line shall be appropriateiy sealed.

4.9.22 Barometric pregsure (see 3.16). Directional couplers shall be tested in accordance with method
105 of MIL-STD-202, test condition D.

4.9.23 Moisture resistance {see 3.17). Directional coupters shall be tested in accordance with method
106 of MIL-5TD-202, step 78 shall be performed.
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4.9.24 Salt sproy (see 3,18). Directionsl coupters sholl be tested in accordance with method 101 of
MIL-STD-202, test condition B. The RF ports of the directional coupler shall be sealed for this test.
After this test, the directional couplers are allowed to be washed and dried before being inspected.

4.9.25 Electromagnetic interference (see 3.19). Test to be performed on units that ore ¢apoble of 1 GH2
or greater. The swept frequency measurement shall be ende covering the totsl frequency range in steps not
exceeding an octave band (the appropriste stub antenna should be tuned to o quarter wove ot midoctave).

a. Pisce o fixed amount of RF power in o tronsmission Line in series with ovaitlaeble attenuator and
spectrun snaiyzer,

b, Place specified value of atterwation (see 3.19 or 3.1) in the Line and note the difference in
reading on the spectrum asnalyter.

c. Reset the attenuator to zero and ploce o 1/4 stub (ot midbond) at one end of the flexible coaxiat
cabie and connect to the spectrum analyzer.

d. Place the test attenuator in a tronsmission Line properly terminated and *SNIFF* the coupler with
the 174 stub. The 174 stub should come as close to the coupler as possible without touching.
Particular attention shall be given to RF connections.

e. Any atteruntion in excess of the volue specified in 4.9.25b shall be couse for rejecting the
coupler,

4.9.26 Life (see 3,20). Directional couplers shall be ploced within a temperature chasber. The chazber
tenperature shall be roised so that the mensurement temperoture is equol to the highest specified operating
temperature (see 3.1), Directional couplers shall remain at this temperature for o period of 1,000 hours.
At the end of this time, directional couplers shall be removed from the temperature chamber and allowed to
cool down. Oirectional couplers shall be considered cooled when their body temperaturs is equal to the room
temperature.

5. PACKAGING

$.1 Preservation. Preservation shall be level A, B, or C, a3 specified (zee 4.2).

5.1.% Level A
5.1.%.1 eoning. Directional couplers shall be cleaned in accordance with MIL-P-116, process C-1,

$.1.%.2 pPrying. Directionsl couplers shall be dried in sccordance with MIL-P-116.
$.1.1.3 Preservative n c . Preservatives shail not be used.

S.1.%.4 Unit packs. Each directional coupler sholl be individuolly unit patked in accordance with
submethod [A-15 of MIL-P-114 insuring compliance with the epplicoble requirements of that specification.
The container within the unit pock shall conform to variety 2 of PPP-B-566, PPP-B-676, or PPP-B-636, class
weather resistent.

$.1.1.5 |Intermedipte packs, Intermediate packs are not required.

ified for level A except that any variety or

£.1.2 Levet 8. The requirements for level B chall be epecified for level A except that any

as
class of the containers specified may be used (see 5.1.1.4),

$.1.3 Level €. The tevel C preservation of directional couptlers shall conform to the MIL-STD-794
requirements for this level.
holl be level & B or €, as specified (2ee 4.2),
$.2.1 Level A, Directional couplers, preserved os specified in 5.1, shall be packed in fiberboard

containers conforming to PPP-B8-836, class weather resistont, style optional, special requirements. The
requirements for box closure, waterproofing, and reinforcing shail be in accordance with method v of the

apperdix to PPP-B-435.
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5.2.2 Level C. Directional couplers, preserved as specified in 5.1, shall be packed in fiberboard
containers conforming to PPP-B-636, class domestic, style aptional, special requirements. Closures shall be
in accordance with the appendix thereto.

5.2.3 Unitized loads. Unitized loads, commensurate with the level of packing specified in the contract
or order, shall be used whenever total quantities for shipment to one destination egual to 40 cubic feet or
more. Quantities less than 40 cubic feet need not be unitized. Unitized loads shall be uniform in size and
quantities to the greatest extent practicable.

5.2.3.1 Level A. Directional couplers, packed as specified in 5.2.1, shall be unitized on pallets in
accordance with MIL-STD-147, load type I, with a wood cap (storage aid 5) positioned over each load.

5.2.3.2 tLevel B. Directiocnal couplers, packed as specified in 5.2.2, sholl be unitized as specified in
5.2.3.1, except that weather-resistant fiberboard caps (storage aid 4} shall be used in lieu of wood caps.

5.2.3.3 Level C. Oirectional couplers, packed as specified in 5.2.3, shall be unitized as specified in
MIL-STD-794, except that conformance to MJL-STD-147 is not required.

5.3 Marking. In addition to any special or other identification marking required by the contract (see
6.2), each unit and exterior container and unitized load shall be marked in accordance with MIL-STD-129.
The complete military or contractor’s type or PIN, as applicable {including the Commercia! and Government

Entity {CAGE)), shall be marked on all unit and supplementary packs in accordance with the identification
marking provisions of MIL-STD-129.

5.4 Generaf.
S.4.1 Exterior containers. Exterior containers (sce 5.2.1, 5.2.2, and 5.2.3) shall be of a minimum tare

and cube consistent with the protection required and shall contain equal quantities of identical stock
nunbered items to the greatest extent practicable.

5.4.2 Packaging inspection. The inspection of these packaging requirements shall be in accordance
with 4.8.

6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is not
mandatory.)

6.1 Intended use.

6.1.1 Directignal couplers. Directional couplers may be used in conjunction with a radio-frequency
source for injecting a radio-frequency wave into a transmission line so that it flows in one direction only.
Directional couplers may also be used to sample a radio-frequency wave flowing in a particular direction in
a transmission line while accepting relatively insignificant portions of a radio-frequency wave flowing in
the opposite direction.

6.1.2 Packaging requirements. The preservation, packing, and marking herein are intended for direct
shipments to the Government. However, at the option of the contractor, or when so specified, the packaging
provisions herein are also applicable for the preparation of directional couplers for shipment from the part
contractor to the original equipment manufacturer.
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6.2 Acgquisition requir . Acquisition documents must specify the following:
a. Title, number, and date of this specification.

b. lssue of DODISS to be cited in the solicitation, and if required, the specific issue of individuat
documents referenced (see 2.1.1 and 2.2).

c. Title, muber, and date of applicable specification gheet ond complete PIN (see 3.1 ond 1.2).

d. For naval opplications, whether mognesium may be used in febricating directionat couplers (see
3.3.86).

e. Whether weatherproof caps are required (see 3.4.15).
f. Special marking required (see 3.21).
9. Specify when alternnte test for effective directivity is required (see 4.,9.7.1).

h, Continuous wave power roting of primory Line (see 4.9.10),

F

32.4).

_ T R N

i. ieveis of preservation ond packing required {see 5.7 and
j. 1f special or additional identification marking is required (see 5.3).

6.3 First articte. Invitations for bid should provide thet the Goverrment reserves the right to waive
the requirement for first article somples ps to those bidders offering a product which has been previously
acquired or tested by the Goverrment and that bidders offering such products who wish to rely on such
procuction or test smust furnish evidence with the bid that prior Goverrment approval is presently
appropriate for the pending scquisition.

6.3.1 Copies of "Provisions Governing Qualification® SD-46 moy be obtained upon application to Commanding
Officer, Noval Publications and Forms Center, 5801 Tebor Avenue, Philadeliphia, PA 19120,

6.4 pefinitions. For the purpose of this specification, the foliowing definitions should epply.

6.4.1 Directional coupler., A directional coupler is a transmission-tine component characterized
physically by tuo (or three, for certoin bidirectionsl couplers) juntaposed transmission Lines ond an
associated coupling structure through which o tronsfer of RF energy from one to the other is effected; its
electrical behavior is characterized ideolly by such interaction between the two tines that excitation in &
single direction in either line produces a response in the companion Line in one direction only.

6.4.1.1 Unidirectional coupler. A unidirectionol coupler is 8 directional coupler so designed as to
provide a nominal response in the secondary line to propegation in the primary tine, in one direction only.

6.4.1.2 Bidirectional coupler. A bidirectional coupler is o directional coupler so designed as to
provide separate and simultaneous nominal responses in the secondary lines to each of the two directions of
propagation in the primary line.

6.4.2 |nsertion {os3. The loss produced by adding (inserting) o device into 2 signal transmission path
(ercluding coupling power loss).

6.4.3 Primary ling. The primory line of a directionat coupler is the Line designed to receive the
principal flow of RF energy in the transmission Line 1o which the directional coupler is adjunct. The input
end of the primary line of » unidirectional coupler is the end into which power must flow in order to
produce the maximun power 8t the output of the secondary line. The other end is colled the output (antenna)
ond

6.4.4 Secondary Line. The secondary line of o directional coupler is the line that is coupled to the
primary {ine by meons of the coupling structure. In a unidirectional coupler there is one secondary line.
In a bidirectional coupler the secondary lines have o nominal response to a different direction of
propagation in the primary line. [n some bidirectional couplers the secondary lines are physically
separate; in others they run physically together.
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6.4.5 Mid-frequency. The mid-frequency of a directional coupler is defined as the arithmetic mean of the
re

Limi nf ite framiancy ranmaa
Aim B vhe VISOUENCY g .

6.4.6 Category 1. The category 1 sampling plan pertains to major defects as defined in MIL-STD-105.
6.4.7 Category 2. The category 2 sampling plan pertains to minor defects as defined in MIL-STD-105.
6.4.8 Category 3. The category 3 sampling plan is similar to level 5-&, AGL 4.5 of MIL-STD-105.

6.5 Conditions for use of level B preservation, When level B preservation is specified (see 5.1.2), this

level of protection should be reserved for the acquisition of directional couplers for resupply worldwide
under known favorable handling, transpertstion, and storage conditions.

P G- S N T P S,
0.0 SUDJTLL Term (KEY wWOTU) L1511N9.

Couplers, bidirectional
Couplers, unidirectional
Line, primary

Line, secondary

&.7 Changes from previous issue. Asterisks are not used in this revision to identify changes with
respect to the previous issue, due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER DLA - ES
Navy - EC
Air Force - 85 (Project 59B85-1063)

Review activities:
Army - MI
Navy - AS, CG, MC, 0%, SH
Air Force - 17, 99
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