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29 March 1988
SUPERSEDI NG

M L- V- 16556D( SHI PS)
1 May 1973

(See 6.7)

M LI TARY SPECI FI CATI ON
VALVE, SOLENO D, THREE- WAY BYPASS ( NAVAL SHI PBOARD USE)
This specification is approved for use within the Naval Sea Systens Conmmand,
Department of the Navy, and is available for use by all Departnents and

Agencies of the Departnent of Defense.

1. SCOPE

1.1 Scope. This specification covers three-way bypass val ves, sol enoid
operated, for use as salinity actuated dunmp valves.

2. APPLI CABLE DOCUMENTS

2.1 overnnent docunments.

2.1.1 Speci fications and standards. The follow ng specifications and
standards form a part of this specification to the extent specified herein.
Unl ess otherwise specified, the issues of these documents shall be those |isted
in the issue of the Department of Defense |Index of Specifications and Standards
(DoDI SS) and supplenent thereto, cited in the solicitation.

SPECI FI CATI ONS

FEDERAL
QQ N- 281

Ni ckel - Copper Alloy Bar, Rod, Plate, Sheet, Strip,

Wre, Forgings, and Structural and Special Shaped

Sections.

M L-S-901 - Shock Tests, H.I. (Hgh Inpact); Shipboard Machinery,
Equi prent and Systens, Requirenments for.

ML-E-917 - Electric Power Equiprent, Basic Requirenents (Naval

Shi pboard Use).

Beneficial coments (recomendations, additions, deletions) and any pertinent
data which may be of use in inproving this docunent should be addressed to:
Conmander, Naval Sea Systens Command, SEA 5523, Department of the Navy,

Washi ngton, DC 20362-5101 by using the self-addressed Standardization Docunent

| mproverment Proposal (DD Form 1426) appearing at the end of this document or
by letter.

AVSC N A FSC 4810
DI STRIBUTI ON STATEMENT A Approved for public release; distribution unlinited
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M LI TARY

M L-S- 1222 - Studs, Bolts, Hex Cap Screws, Socket Head Cap
Screw and Nuts.

M L- E- 2036 - Enclosures for Electric and Electronic Equipment,
Naval Shi pboard.

M L- S- 8805 - Switches and Switch Assenblies, Sensitive and
Push (Snap Action), Ceneral Specification for

M L- S-8805/1 - Switches, Sensitive, SPDT, Unsealed.

M L- E- 17555 - Electronic and Electrical Equipnent, Accessories,
and Provisioned Items (Repair Parts): Packaging
of .

M L- F- 20042 - Flanges, Pipe and Bul khead, Bronze (Silver
Brazing) .

M L- G 22050 - Casket and Packing Material, Rubber, for Use with
Pol ar Fluids, Steam and Air at Mdderately H gh
Tenper at ures.

M L- C- 24643 - Cable and Cord, Electrical, Low Snoke, for

Shi pboard Use, General Specification for.
M L-C 24643/ 15 - Cable, Electrical, 1000 Volts, Type LSDSGU
(I'ncluding Variation LSDSGA).

STANDARDS
FEDERAL
FED- STD- H28 - Screw Thread Standards for Federal Services.
M LI TARY
M L-STD-167-1 - Mechanical Vibrations of Shipboard Equi pnent
(Type | - Environmental and Type Il - Internally
Excited).
M L-STD-278 - Wlding and Casting Standard.
M L-STD-798 - Nondestructive Testing, Wlding, Quality Control,

Material Control and Identification and H -Shock
Test Requirements for Piping System Conponents
for Naval Shipboard Use.

(Copies of specifications and standards required by contractors in connec-
tion with specific acquisition functions should be obtained fromthe contracting
activity or as directed by the contracting activity.)

2.2 Qther publications. The followng docurments form a part of this
specification to the extent specified herein. Unless otherwi se specified, the
i ssues of the docunents which are DoD adopted shall be those listed in the issue
of the DoDISS specified in the solicitation. Unless otherw se specified, the
i ssues of docunents not listed in the DoDI SS shall be the issue of the nongovern-
ment documents which is current on the date of the solicitation.
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AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
A 125 - Standard Specification for Steel Springs, Helical, Heat
Tr eat ed,
A 313 - Standard Specification for Chrom um Nickel Stainless and
Heat - Resisting Steel Spring Wre. (DoD adopt ed)
B 21 - Standard Specification for Naval Brass Rod, Bar, and
Shapes. (DoD adopt ed)

B 61 - Standard Specification for Steam or Valve Bronze Castings
(DoD adopt ed)
B 62 - Standard Specification for Conposition Bronze or Qunce

Metal Castings. (DoD adopt ed)

B 127 - Standard Specification for N ckel-Copper Aloy (UNS
N04400) Plate, Sheet, and Strip. (DoD adopt ed)

B 164 - Standard Specification for N ckel-Copper Alloy Rod, Bar
and Wre. (DoD adopt ed)

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadel phia, PA 19103.)

(Nongover nnent standards and ot her publications are nornally available from
t he organi zations which prepare or which distribute the documents. These
docunents also may be available in or through libraries or other informationa
services.)

2.3 Order of precedence. 1In the event of a conflict between the text of
this specification and the references cited herein (except for associated detai
specifications, specification sheets or M5 standards), the text of this specific-
ation shall take precedence. Nothing in this specification, however, shal
supersede applicable |laws and regul ations unless a specific exenption has been
obt ai ned

3. REQUI REMENTS

3.1 First article. Wen specified in the contract or purchase order, a
sanpl e shall be subjected cofirst article inspection (see 4.2 and 6. 3).

3.2 Materials. Materials used in the construction of the valve shall be as
shown in table I. \Were no material is specified for a particular application
the material used shall be of the quality best suited for the purpose intended.
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TABLE |I. Materials.
Part Mat eri al Applicabl e docunent
Body Val ve bronze ASTM B 61
Di sc N ckel - copper-al | oy ASTM B 127; QQ N-281
Seat rings N ckel - copper-al | oy ASTM B 127; QQ N-281
Stem N ckel - copper-al | oy ASTM B 164; QQ N 281
Bonnet Val ve bronze ASTM B 61; ASTM B 62
Yoke Val ve bronze or steel ASTM B 61; AISI C1018 or
C1020
Lever Vl ave bronze or steel ASTM B 61; AlISI C1018 or
C1020
Bolts and nuts 1/ Naval brass ASTM B 21, copper alloy
No. C46400, half-hard
Springs Spring steel, cadnmi um ASTM A 125; ASTM A 313
or electroplated zinc
coat ed
Sol enoid and switches See 3.3.2 and 3.3.3

1/ Manufactured and tested in accordance with ML-S-1222.

3.3 Construction. The valve shall be a three-way valve, arranged to allow
flow fromthe outlet when the solenoid is energized via a relay fromthe salinity
indicating system and to be shifted by spring action into the dunp position when
the solenoid is de-energized. The valve shall be provided with a swtch
nmechani cal |y operated by the |inkage connected to the valve stemwhich will open
the solenoid circuit upon solenoid de-energization, and which can only be closed
when the valve is nmanually shifted to the outlet position. The valve shall be so
constructed that it nust be repositioned manually to allow flowto the outlet and
that it may be tripped manually to the dunp position. An additional switch shal
be connected to the linkage in such a way that it will close a circuit to a
signal light to indicate when the valve is in the dunp position. The signa
light shall not be a part of the valve. The conplete valve shall be of the
lightest and npbst compact construction consistent with reliability. The valve
shal |l be constructed for 50 pounds per square inch (Ib/in*) working pressure (see
4.2).

3.3.1 Val ve.

3.3.1.1 Ports. The inlet, outlet, and the dunp port shall be flanged in
accordance wth ML-F-20042, 150-pound class.
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3.3.1.2 Bonnet. The valve bonnet shall be bolted cothe body.

3.3.1.3 Disc. The valve disc shall be guided and positively secured to the
valve stem but in such a nmanner as to pernit replacenent.

3.3.1.4 Seats. The val ve seats shall be renewabl e. The val ve disc or seat
shall be provided with a resilient insert for seating (see 4.2.2 and 4.2.3). The
resilient material shall be in accordance with ML-G 22050.

3.3.1.5 Stuffing box. A stuffing box shall be provided, packed with
acceptabl e packing. Stuffing box shall be provided with glands, and shall be so
constructed as to prevent excessive bending on stem dands of valves 2 inches
and bel ow may have gland nuts; those 2-1/2 inches and above shall be of the
bolted type.

3.3.2 Solenoid. The electric equipnent shall conformto ML-E-917 and
shall be suitable for an anbient tenperature of 40 degrees Celsius (°C). The
noi se level (hum shall be kept to a mnimum by using shading coils and accurate
and smal | clearances between moving parts. The sol enoid shall be provided with
dri pproof covers in accordance with M L-E-2036, and shall be arranged for
entrance of cable conformng to type LSDSGU of M L-C- 24643 and M L- C- 24643/ 15.

3.3.3 Switches. The switches shall be in accordance with M L-S-8805 and
M L-S-8805/1, and shall be mounted in a watertight enclosure in accordance with
M L- E-2036, arranged for entry of cable confornming to type LSDSGU of M L-C- 24643
and M L-C- 24643/ 15.

3.3.4 Power. Electric equipnent shall operate froma normal 115-volt, 60
hertz (Hz), single-phase power source.

3.3.5 Threaded parts. Threaded parts shall conformto FED STD-H28. The
construction shall be such that standard wenches can be used throughout.

3.3.6 Wlding and allied processes. Wlding and allied processes shall be
in accordance with M L-STD 278.

3.3.7 Shock. Valves shall pass the requirenents of high-inpact shock tests
in accordance with ML-S-901 and ML-STD-798.  Equi pment and test classification
shal | be grade A hull nounted, principal unit, conplete assenbly, class 1,
type A

3.3.8 Vibration. Valves shall pass the vibration requirements in accor-
dance with ML-STD 167-1.

3.3.9 Interchangeability. In no case shall parts be physically inter-
changeabl e or reversible unless such parts are also interchangeable or reversible
with regard to function, performance, and strength.

3.4 Drawi ngs. Wien specified in the contract or order, draw ngs shall be
prepared (see 6.2.2 and the appendiXx).
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4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection Unless otherw se specified in the
contract or purchase order, the contractor is responsible for the performance of
all inspection requirenents as specified herein. Except as ot herw se specified
in the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirenents specified
herein, unless disapproved by the Governnent. The Government reserves the right
to performany of the inspections set forth in the specification where such
i nspections are deemed necessary to assure supplies and services conformto
prescribed requirements.

4.1.1 Responsibility for conpliance. Al itens nust neet all requirenents
of sections 3 and 5. The inspection set forth in this specification shall becone
a part of the contractor’s overall inspection systemor quality program The
absence of any inspection requirements in the specification shall not relieve the
contractor of any responsibility of assuring that all products or supplies
submtted to the Governnment for acceptance conply with all requirements of the
contract. Sanpling in quality conformance does not authorize subm ssion of known
defective material, either indicated or actual, nor does it commit the Governnent
to acceptance of defective material

4.1.2 Inspection system \Wen specified in the contract or order, an
i nspection system program plan shall be prepared (see 6.2.2).

4.2 First article inspection. First article inspection shall be conducted
at a laboratory satisfactory to the Naval Sea Systens Conmand ( NAVSEA). First
article tests shall consist of the exam nation of 4.2.1 and the tests specified
in 4.2.2 through 4.2.5.

4.2.1 Examnation. The various materials and parts of the components of
each of the conplete bypass valves shall be subjected coan exam nation to
determ ne conformance with the various nmaterial specifications and with the
requirenents of this specification.

4.2.2 Operation. The valve shall be installed in a line supplied with wet
saturated steam at a mninmum of approxi mately 215 degrees Fahrenheit (°F) (15.591
1b/in? absol ute) and the solenoid shall be connected to a source of the specified
electrical current and voltage (see 3.3.4). The valve shall be subjected to
steam flow for approximtely 6000 cycles of operation. During this period of
operation the valve shall retain seat tightness in both of its operating posi-
tions. A test for seat tightness shall be conducted at internals of approxi-
mately 1000 cycles and at the conpletion of the cyclic test in accordance with
4.2.5. The tripping mechanismand the electrical apparatus shall function as
specified for the duration of the test.

4.2.3 Shock and vibration. Valves shall be shock and vibration tested in
accordance with 3.3.7 and 3.3.8. Upon conpletion of shock and vibration tests
the valves shall be subjected to the tests specified in 4.2.4 and 4.2.5.
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4.2.4 Hydrostatic. The val ve shall be subjected to a hydrostatic pressure
of 100 Ib/in gauge for strength and porosity. There shall be no visible |eakage
t hrough any part of the valve body, the packing gland, or seats with the valve in
either of its operating positions.

4.2.5 Seat tightness. Each valve shall be subjected to the leak tests
specified in 4.2.5.1 through 4.2.5.3. Test duration shall be 5 nminutes at each
test condition. The valve assenbly shall be vented prior to each test to ensure
that no air is present. No |eakage shall be observed with the valve seat visible
during the duration of each test.

4.2.5.1 Latched position. The valve shall be tested in the |atched
position, inlet port pressurized to 5 1b/in? and the dunp port at O 1b/in2.

4.2.5.2 Dunp position. The valve shall be tested in the dunp position,
inlet port pressurized to 5 1b/in? and the outl et port at O 1b/in<.

4.2.5.3 Latched position. The valve shall be tested in the |atched
position, dunp port pressurized to 15 1b/in? and the inlet port at O 1b/in2.

4.3 Production inspection. Each valve offered for delivery shall be
subjected to the exami nation and test specified in 4.2.1, 4.2.4, and 4.2.5.

4.4 Inspection of packaging. Sanple packages and packs, and the inspection
of the preservation-packagi ng, packing and marking for shipnment and storage shal
be in accordance with the requirenents of section 5 and the docunents specified
t herei n.

5 PACKAG NG

(The packaging requirenments specified herein apply only for direct Govern-
ment acqui sition. For the extent of applicability of the packaging requirenents
of referenced docunents listed in section 2, see 6.5.)

5.1 Presentation. packing and marking. The equi pment, accessories,
technical manuals and repair parts shall be preserved and packed by level A B
or C and marked as specified (see 6.2.1) in accordance with M L-E-17555

5.2 Use of polystyrene (| oose-fill) naterial.

5.2.1 For_donestic shipment and early equipnent installation and level C
packagi ng and packing. Unless otherwi se specified (see 6.2.1), use of poly-
styrene (loose-fill) material for donestic shipment and early equipnent installa-
tion and |l evel C packaging and packing applications such as cushioning, filler
and dunnage is prohibited. Wien approved, unit packages and containers (interior
and exterior) shall be marked and | abel ed as fol |l ows:
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“ CAUTI ON

Contents cushioned etc. with polystyrene (loose-fill) material.

Not to be taken on board ship.

Remove and discard |oose-fill material before shipboard storage.
If required, recushion with cellulosic material bound fiber,
fiberboard or transparent flexible cellular material."

5.2.2 For level A packaging and level A and B packing. Use of polystyrene
(loose-fill) material is prohibited for |level A packaging and |evel A and B
packi ng applications such as cushioning, filler and dunnage.

6. NOTES

6.1 Intended use. The val ves covered by this specification are intended
for use as salinity actuated dunp valves.

6.2 Odering data.

6.2.1 Acquisition requirements. Acquisition documents should specify the
fol | owi ng:

(a) Title, number and date of this specification.

(b) Wen first article is required (see 3.1).

(c) Selection of applicable levels for presentation, packing, and
marking (see 5.1).

(d) When polystyrene “loose-fill” material is approved (see 5.2.1).

6.2.2 Data requirements. When this specification is used in an acquisition
and data are required to be delivered, the data requirenments identified bel ow
shal | be devel oped as specified by an approved Data Item Description (DD Form
1664) and delivered in accordance with the approved Contract Data Requirenents
List (CDRL), incorporated into the contract. \Wen the provisions of DoD FAR
Suppl ement, Part 27, Sub-Part 27.475-1 (DD Form 1423) are invoked and the DD Form
1423 is not used, the data specified below shall be delivered by the contractor
in accordance with the contract or purchase order requirenents. Deliverable data
required by this specification are cited in the follow ng paragraphs.

Par aar aph no. Data requirenent title Applicable DID no. Option
3.4 and Drawi ngs, engi neering DI - E- 7031
appendi x and associated lists
4.1.2 I nspection system program DI - R- 4803
pl an

(Data item descriptions related to this specification, and identified in
section 6 will be approved and listed as such in DoD 5010.12-L. , ANSDL. Copi es
of data itemdescriptions required by the contractors in connection with specific
acqui sition functions should be obtained fromthe Naval Publications and Forns
Center or as directed by the contracting officer.)
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6 2.2.1 The data requirenents of 6.2.2 and any task in sections 3, 4, or 5
of this specification required to be performed to neet a data requirement may be
wai ved by the contracting/acquisition activity upon certification by the offeror
that identical data were submitted by the offeror and accepted by the Government
under a previous contract for identical itemacquired to this specification
This does not apply to specific data which nay be required for each contract
regardl ess of whether an identical item has been supplied previously (for
exanple, test reports).

6.3 First article. Wen a first article inspection is required, the itens
should be a first article sanple. The first article should be as specified
herein. The contracting officer should include specific instructions in acquisi-
tion docurments regarding arrangements for examnations, approval of first article
test results and disposition of first articles. Invitations for bids should
provide that the Government reserves the right to waive the requirenment for
sanples for first article inspection to those bidders offering a product which
has been previously acquired or tested by the Governnent, and that bidders
of fering such products, who wish to rely on such production or test, nust furnish
evidence with the bid that prior Governnent approval is presently appropriate for
the pending contract.

6.4 Provisioning. Provi sioning Technical Docunentation (PTD), spare parts,
and repair parts should be furnished as specified in the contract.

6.4.1 When ordering spare parts or repair parts for the equi pment covered
by this specification, the contract should state that such spare parts and repair
parts should nmeet the sane requirenents and quality assurance provisions as the
parts used in the manufacture of the equipment. Packaging for such parts should
al so be specified.

6.5 Sub-contracted material and parts. The packagi ng requirenents of
referenced docunents listed in section 2 do not apply when material and parts are
acquired by the contractor for incorporation into the equi pment and | ose their
separate identity when the equipnent is shipped

6.6 Subject term (key word) listing

Dunp port

Salinity indicating system
Seat tightness

Three-way valve

6.7 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.

Preparing activity:
Navy - SH
(Project 4810-N077)

9/ 10
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APPENDI X

DRAW NG TECHNI CAL CONTENT REQUI REMENTS

10.  SCOPE
10.1 Scope. This appendix covers the technical requirenents that should be
i ncl uded on drawi ngs when required by the contract or order. This appendix is

mandatory only when the appropriate data itemdescription is cited on the DD Form
1423.

20.  APPLI CABLE DOCUMENTS

20.1 CGovernnent docunents.

20.1.1 Specification and standard. The follow ng specification and
standard fornms a part of this specification to the extent specified herein.
Unl ess otherw se specified, the issues of these documents shall be those listed
in the issue of the Departnent of Defense Index of Specifications and Standards
(DoDI SS) and supplement thereto, cited in the solicitation.

SPECI FI CATI ON

M LI TARY
DOD- D- 1000 - Drawings, Engineering and Associated Lists.

STANDARD

M LI TARY
DCD- STD-100 - Engineering Draw ng Practices.

(Copi es of specifications and standards required by contractors in connec-
tion with specific acquisition functions should be obtained fromthe contracting
activity or as directed by the contracting activity.)

30. DRAW NGS

30.1 Drawings. Wen required by the contract or order, draw ngs shall
contain the followi ng infornation.

30.1.1 Drawi ngs shall be furnished in accordance with |evel A of
DOD- D- 1000.

30.1.1.1 Types of drawings. In lieu of the drawings listed in DOD STD 100,
the draw ngs specified in 30.1.1.2 through 30.1.1.4 shall be provided.

30.1.1.2 An external arrangenment drawing called “outline drawi ng” shall be
furnished. This draw ng shall show necessary external views of the valve, shall
i ncl ude external dinensions required for reproduction on ship s nachinery
arrangenent draw ngs and for guidance of the shipyard in installation thereof.
The drawi ng shall show the space required for removal and replacenent of parts
whi ch can be replaced w thout renoval of the valve fromthe piping.

11
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30.1.1.3 A drawing showi ng conpl ete sectional views of the valve which
shall be called “assenbly drawing”. This drawing shall show the relationship of
all parts and shall be such that a thorough understanding of the design and
construction of the valve may be obtained without reference to related detail
draw ngs.

30.1.1.3.1 The “assenbly draw ng” shall contain a list of materials show ng
the names of parts with identifying numbers and materials thereof. The identify-
i ng nunbers shall also be shown adjacent to the parts depicted in the various
views, with arrows pointing to the parts.

30.1.1.4 Detail draw ngs shall contain drawings of all parts, conpletely
di mensioned, with finishes and welding synmbols indicated, as required for
manuf act ur e.

30.1.1.5 It is the intent that the draw ngs provide sufficient information
to enable:

(a) Evaluation of the design to assure conformance with the require-
ments of this specification and conpatibility with the ship and
ship’s systens.

(b) Evaluation of the suitability of the design for Naval use.

(c) Evaluation of performance and maintenance capability.

(d) Shipboard installation without contractor’s assistance.

(e) Naval ship and shore activities to repair and maintain the valve.

12
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INSTRUCTIONS: In s continwng effort to make our standardization documents betier, the DoD provides thus form for use in
submutting comments and suggestions for improvements All users of nulitary atandardization documents are invited to pronide
suggestions This form may be detached, folded along the hines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was

too ngid, restnctive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document 1If block 7 u filled out, an
acknowiedgernent will be mailed to you within 30 days to let you know that your comments were received and are being

conmdered.

NOTE. This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization

to waive any portion of the referenced document(s) or to amend contractual requirements.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

(See Instructions - Reverse Side )
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