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MILITARY SPEQFICATION
INTERIOR COMMUNICATION EQUIPMENT, NAVAL SHIPBOARD;
BAHIC DEEGN REQUIREMENTS FOR

1. SCOPE

1.1 This specification covers the basic design requirements, test and operzting conditions far interior

communication squipment o ho paad in Navol shina  The purposs of this %L’!gﬁ_‘_’g is to pecure uniformity

of practice, quality of materials and workmanship nscessary to meet the special requirements for oquip-
ments to be installed in ships of the United States Navy.

2. APPLICABLE DOCUMENTS

2 1 The followins documents of the iszus in affect on date of invitation for bids or request for propostl,
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form .I part of the specification to the extent spec ad'here 2

SPECIFICATIONS
FEDERAL
J-C-115 - Cable Assembly, Power, Electrical (3-Wire, 3-Prong, Grownding Plug Con-
nector for 125-Volt Equipment).
L-P-387 Plastic Sieot, Laminated, Thermosetting (for Designation Plates).
L-P-504 Plastic Sheet and Film, Cellulose Acetste,
L-P-513 Plastic Sheet, Laminated, Thermosetting, Paper-Base, Phenolic Resin.
FF-B-1T1 Bearings, Ball, Annular (General Purpose).

™ T 108

Fr-B-185 Bearings. PBollar, COylindrice): and Bearines Rollor, Self-Alionina

CEARTANES, awUiall, Wwyuinlilems, il oloadup S, , =2t

FF-B-187 Bearings, Roller, Tapered.

FF-N-836 Nut, Plain: (Hexagon, Square, Cap and Welding) Nut, Sotted, and Castel-
lated, Hexagon.

FF-5-85 - Screw Cap, Slotted and Hexagon-Head.

FF-5-86 - Screw, Cap, Socket-Head,

FF-5-92 - Screws, Nachine: Slofted, Ciross-Recessed, or Hexagon-Head.

FF-5-200 - Setscrews; Hexagon Socket and Spline Socket, Headless.

FF-5-210 - Setscrews; Squere Head and Slotted Headless.

FF-W-§4 - Washers, Lock (Spring).

FF-W-92 - Washers, Metal, Flat (Plain).

FF-W-100 - Washer, Rock, Tooth,

QQ-A-581 - Aluminum Alloy Spectal Shaped Sectlon.

QQ-A-596 - Aluminum Alloy Permanent and Semi- Permanent Mold Castings.

QQ-A-601 - Aluminum-Alloy Sand Castings.

QQ-C-320 - Chromium Plating (Electrodeposited).

QQ-C-530 - Copper-Berylljum Alloy Bar, Rod, and Wire {Copper Alloy Number 172}.

QQ-C-533 - Copper-Beryllium Alloy Strip (Copper Alloy Numbers 170 and 172).

QQ-C-585 - Copper-Nickel- Zinc-Alloy Plate, Sheet, Strip, and Bar (Copper Alloy
Numbers 735, 745, 752, 762, 768 and 770).

QQ-C-586 - Copper-Nickel-Zinc-Alloy; Rod, Shapes, and Flat Products with Finished
Edges (Flat Wire, &rip, and Bar),

QQ-N-290 - Nickel Piating (Electrodeposited),

QQ-P-416 - Plating, Cadmium {Electrodeposited).

QQ-5-365 - Sllver Piating (Electrodeposited).

QQ-W-401 - Wire, Round, Copper Aiioy Number 510 {(Phogphor-Bronze Aj; Spring.

QQ-W-423 - Wire, Seel, Corrosion-Resisting.

QQ-W-470 - Wire, Steel, High Carbon, Spring, Bright, Music.

QQ-2Z-325 - Zinc Coating, Electrodeposited, Requirements for.

| iy
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FEDERAL (Cont'd.)
TT-C-480 - Cleaning Methods and Pretreatment of Ferrous Surfaces for Organic Coatings.

TT-P-465 - Pigment, Zinc-Yellow (Zinc Chromate), Dry.

TT-P-664 - Primer Coating, Synthetic, Rust-Inhibiting, Lacquer-Resisting.
VV-P-23¢ - Petrolatum, Technical.
MILITARY

MIL-E-} - Electron Tubes, General Specification for.

MIL-1-10 - Insulating Materials, Electrical, Ceramic, Class L.

MIL-M-14 - Molding Plastics and Molded Plastic Purts, Thermosetting.

MIL-R-1® - Resistors, Variable, Wirewound (Low Operating Temperature), General Speci-
fication for,

MIL-R-22 - Resistors, Varlable (Wirewound, Power-Type), General Speciication for,

MIL-C-25 - Capacitors, Fixed, Paper-Dielectric, Direct Current (Hermetically Sealed in
Metallic Cases), General Specification for.

MIL-P-T9 - Plastic Rods and Tubes, Thermosetting, Laminated.

MIL-P-80 - Plastic Sheet, Acrylic Base, Antielectrostatic, Transparent (for Indicating-
Instrument Windows).

MIL-R-54 - Resistors, Varisble, Composition, General Specification tor.

MIL-W-583 - Wire, Magnel, Electrical.

Mil-I-831 - Insulation, Eiectrical, aymneuc-nemn Compo mtmn Hﬁx‘u‘"igiﬁ

MIL-T-713 - Twline, Impregnated, lacing and Typing {for Use in Electrical and Electronic
Equ.\plnem)

MIL-B-857 - Rolts, Nuis and Studs.

MIL-5-867 - Steel Castings, Corresion Resisting, Austenitic.

MIL-5-901 - Shock Tests, H.I.(High-Impact); Shipboard Machinery, Equipment and Systems,
Requiremants for.

MIL-D-963 - Drawings, Electrical, Hull and Mechanical Equipment for Naval Shipboard Use.

MIL-R-078 - Reports: Research and Development (for Electronic Equipment),

MIL-P-987 - Plastic-Material, Laminated, Thermosetting, Electrical-Insulating: Sheets,
Glass Cloth, Silicone Resin.

MIL-R-203% - Relays for Naval Shipboard Electrical Bervice,

M- 2i04 - fvnmn-' m;l u-m-mr-nl Homweod DHiametar lvne Navai Ml:lgt_n_rﬂ

MIL-R-2765 - Rubber Sheet, Btrip, E:truded and Molded Shnpes. Bynthetlc. 0Oil Resistant.

MIL-1-3158 - Insulation Tape, Electricel Giass-Fiber (Resin-Filled): and Cord, Fibrous-
Glass,

MIL-1-3190 - Insulation Sleeving, Electrical, Flexible, Treated.

MIL-G-3278 - Grease, Aircraft and Instrument (for Low and High Temperatures).

MIL.G-3548 . Greass, Aireraft, High Temperature.

MIL-L-3681 - anpholders and ugm lndicator Bayonet Base, Miniature and Candelabra.

MiL-§-3786 - Switches, Rotary {Circuit Selector, Low-Curreut Camclty). General Specifica-
tion for,

MIL-1-3518 - Lubricating Qil, Instrument, Jewel Bearing, Nonspreading, Low Temperature

MIL-5-3950 - Switches, Toggle.

MIL-C-3965 - Capacitors, Fixed, Nonsolid Electrolytic {Tantalum, Foil and Sintered-Siug},
General Specification for,

MIL-C-5015 - Connectors, Electric, "AN' Type.

MIL-E-5272 - Environmenta) Testing, Aeronautical and Associated Equpment, General
Specification for.

MIL-B-5423 - Boots, Dust and Water Seul (for Toggle and Push-Buttu: “wilches and Rotary
Actuated Pars), General Specification for.

MIL-P-5425 - Plasuc, Sheet, Acryhc, Heat Resistant.

MiIL-P-5514 - Pachkings; Installation and Gland Design, Hydraullc, General Hequirements for,

MIL-P-5516 - Packings and Gaskets, Preformed, Petroleum Hydraulic Fluid Reslutant.

MIL-C-55%41 - Cnemical Films and Chemical Film Materials for Aluminum and Aluminum
Alluys.

MIL-R-5757 - Relays (Electrical (Excluding Thermal), for Electronic and Communication-
Type Equipment), General Specific tion for.

MIL-L-6085 - Lubricaung Off, Aircrafl Instrument. Low Volatility.

MIL-G-T421 - Grease, Aircraft and Instrument, Extreme Low Temperawre

MIL-]1-7788 - lnsulation Tape, Electrical, Pressure-Sensitive Adhesive, rlastic.




Downloaded from https://www.everyspec.com

MILITARY (Cont'd.

MIL-T-7820
MIL-P-858%
MIL-A-B825
MIL-E-B660
MIL~-S-880%

MIL-M-10578
MIL-P-18971
MIL-S-12883

MIL-L-15016
MIL-P-15024

MIL-P-15035

MIL-P-15037
MIL-P-15047

MIL-M-15071
MIL-E-15080
MIL-I-13136

MIL-P-15137

MIL-F-
15160/30
MIL-§-15281
MIL-P-15328
MIL-R-1532¢

MIL.T- 15650
MIL-1-15T18

MIL-S-15743
MIL-B-16246
MIL-E-16366
MIL-T~18784
MIL-W-16878
MIL-1-16910
MIL-I-16923
MIL-1-17192

MIL-I-17205
MIL-E-17362

MIL-B-17831
MIL-I-18057
MIL-P-18177
MIL-G-18586
MIL-G- 18709
MIL-F-
19207/1
MIL-F-
18207/2
MIL.-5-18622
MIL-5-20708
MIL-A-21180
MIL-F-21348
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Terminals; Lug and Splice; Crimp Styte, Copper.

Primer Coating, Zl.c Chromate, Low-Moisture-Sensitivity.

Arodic Cortings, for Aluminum sed Aluminum Alloys.

Bilicone Compound.

Switches and Switch Assemblies, Sensitive and Push (Enap Action}, General
Specification for.

Meta! Conditioner and Rust Remover (Phosphoric Acid Base).

Pins, Spring, Tubular (Colled and Slotted).

Sockets, for Plug-in Electronic Components; and Accessories, General
Speciiication for,

Lubricating Oll, General Purpose.

Pistes, Identification - Information and Marking for Identification of Electricel,
Electronic and Mechanical Equipment.

Plastic Sheet: Laminated, Thermosetting, Cotton-Fabric-Base, Phenolic-
Resin,

Plastie Sheet, Laminated, Thermoszotting, Glass-Cloth, Melamine-Reain,

Plastic-Material, Laminated, Thermosetting, Sheets, Nylon Fabric Base,
Phenolic-Resin,

Msaunis, Equipment and Systems.

Ennmel, Equipment, Light-Gray (Formula No. 11).

Insulztion Tape, Electrical, Prossure Bensitive Adhesive and Preasure
Bensitive Thermosetting Adhecive,

Provisioning Technical Documentstion for Repmir Purts lor Electrical and
Mechanical Equipment (Navel Shipboard Ues).

Fures, Style FO3.

Switches, Rotery, Bnap Action.

Primer, Pretreatment (Formula No. 117 for Metals).

Rubber Sheets; and Cut, Molded and Extruded Special Shaped Sections -
Synthetic, Medium Soft, Shipboard Gasket Use, Eveent Low Temperature
ApplUcation.

Terminal, Lng: Snlder Tyne Copner

Lubricating Grease (High-Temperature, Elsctric Motor, Ball and Roller
Bearings).

Switches, Enciosed, Rotary, Snzp Action.

Bill of Materials {for Ships ard Ships Components),

Electrical Clamps, Lug Terminals and Conductor Splices-Pressure Grip.

Terminal Boards,

Wire, Electrical, Insulated, High Temperature,

Interference Measurement, Electromagnetic, Methods and Limite.

Insulating Compouna, Electrical, Embedding,

Lubrication Design, Lubricants, and Lubrication Information for Eilectronic
Equipment; General Specification.

Insulation Cloth and Tape, Electrical, Glass Fiber, Varnished.

Electronic Repair Parts Requirements, Procedures {or Provisioning
Technical Documentation and Stock Numbering.

Bearings, Ball, Annular, for Quiet Operation.

Insulation Sleeving, Electrical, Fiexible, Glass Fiber, Silicone Rubber Treated.

Plastic Sheet, Laminated, Thermosetting, Glass Fiber Base, Epoxy-Resin.

Gaskets, O-Ring, Shipboard Electrical Junction Box.

Grease, Ball and Roller Bearing.

Fuseholders, Type FHL 10U

Fuseholders, Type FHL11U,

Stuffing Tubes, Nylon,

Synchros, 80 and 400 Cycle, General Specification.

Aluminum - Alloy Castings, High Strength.

Fuseholdera, Block and Plug Type, and Associated Electrical Clips, General
Specifications for.
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MILITARY (Cont'd.)

MIL-M-21558

MIL-E-21604
MIL-E-219R)

MIL-M-22106
MIL-T-22361
MIL-8-22432
MIL-G-33637
MIL-1-2€092
MIL-5-46033

BTANDARDS

MILITARY
MIL-BTD- 108

MIL-S8TD-167
MIL-STD-200
MIL-STD-242
MIL-STD-278
MIL-STD-454
MIL-8TD-081
MIL-STD-101
MIL-STD-T740

MS15571
MS15572
MS15573
MS17039
MS17040

AREYTOM T

e T &

MS17042
MS17043
MS1T044
MS1T045
ME817066
MS1T143

DRAWINGS

[ I S N B
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Molding Plastic and Molded Piastic Parts, Asbestos-Flber Filled, Arc- and
Flame-Reaistani Phenolic Resin.

Switches, Rotary, Multipole and Selector Type, 1 to 10 Ampere.

Electronic Type Designations, ldentification Plates and Markings; Requirements
for.

Markers, ldentification, Electrical Wire, Pressure Sensitive Adhesive.

Thread Compuund Anusei.ne, Zinc Dust-Petrolatum.

Bervo Moiors, General 8pecification,

Grease, Aircraft and Instrument, Gear and Actuator Screw.

Insulating Varnizh, Electrical, lmpregnating.

Steel Bars, Carbon and Alloy, Round, Bguare, and Flat (for SBprings).

Definitions of apd Basic Requirements for Enclosures for Electric and
Electronic Equipment.

Mechanical Vibrations of Shipboard Equipment.

Electron Tubes, Belection and Use of.

Electronie Equipmont Parts (Bslected Standoards).

lmpregnation of Porous Nonferrous Metal Castings.

Standard Genera! Requirements for Electronic Equipment.

Idantification Coding and Application of Hoockup Wire.

Preferred and Guidance Liste of Semiconductor Devices,

Airborne and Structureborne Noise Measurements and Acceptance Crileria
of Shipboard Equipment.

Lamps, lncandescent, T-3-1/4, Miniature Bayonet; Single Contact.

Lamp, Incandescent G-4-1,/2, Miniature Bayonet, Single Contact.

Lamp, Incandescent, G-3-1/2, Mintature Bayonet, Bingle Contact.

Stuffing Tube, NPT, Nylon, Size 1.

Stutfing Tube, NPT, Nylon, Bite 2.

Stffing Tuhe NPT, Nylon, Riee 4T,

Stuffing Tube, NPT, Nylon, Size 5.

Stulfing Tube, NPT, Nyion, Size 6.

Stuffing Tube, NPT, Nylon, Sice 7.

Stuliing Tube, NPT, Nylon, Stze 8,

Stufling Tube, NPT, Nylon, Size B.

Terminak, l.us Crimp Btyle, Copper, Insulated,

Washer, Lock, Flat-Iniernal Tooth.

Washer, Lock, Flai-External Tooth.

Washer, Lock, Split, Helical, Light Series.

Washer, Lock, Split, Helical, Medium Series.

Washer, Lock, Split, Helical, Heavy Series.

Washer, Lock, Split, Helical, Extra Heavy Series,

NAVAL SHIP ENGINEERING CENTER (NAVSEC)

9-5-4725-L

- [Inserts for Aluminum Castings.

9000-56202-73075 - Switch, Rotary, Multipole Panel Mounted, 10 A ip., 120V.,

9 ¥0-56202-73183

AC, Single Pole Blades, Type S-LJR.

- Switch, Multipole, Rotary, slsruvg Return, Positive .etenl Aclion,
Panel Mounting System 2642, 2643 (Interior Units for Enclosures).

§'100-56505-73214 - Terminal Boards.
9.000-56202-73295 - Switch, Rotary, Multipole, Type 4JR, Panel Mounted, 10 Amp.,
120 V., AC, Rotary Action Cutout,
9. MX)-S6503-73436 - Switch, Rotary, Selector 16 Position, for Sound Powered Telephones,
Panel Mounted, Types JA-?C(16), JA-GC(1F) and JA-10C(16).
8400-56503-73437 - Switch, Rotary, Telephone Selector, 10 Amp., 120V , 125V,

AC Panel! Mounting, No Enclosure, 2 Sect. 30 Positiun Type
JA2C{30).
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DRAWINGS (Cont'd. )

NAVAL SHIP ENGINEERING CENTER (NAVSEC) ) 7

p0OO-B86505-T368T - Disl Markings for IC Telegraph and Indicating Systems.

£000-86202-73724 - Salt Spraying Machine,

8000-86202-T3826 - Switch, Rotary, Multipole, Punel Mounted, 10 Amp., 1230 V., AC
Double Pole Blages, Type 8-2ZJR.

8000-88202-73227 - Switch, Rotzry, Multipoic, Penel Mowmted, 10 Amp., 120 V., AC,
Common Rotor Blades, Type B-3JR.

£000-88202-T607 - th;.:' Indicator, Switchbosrd, 7 Lamp-BPF, Typer B-2TA through
B-11G.

8000-56202-T4225 - Switch, Rotary Selector, Types 8-13F, B-33F, 8-2JFM, 3 Amp.,
126 V., AC, Panel Mounted, No Enclosure.

$000-58202-74307 - Light, Lndicstor, Switchboard, 2 Lamp~DC Cita.

2000-58202-74422 - Switch, Rotory Selec- ,r, Class 8-JL, § Amp., 130 V., AC, Panel

Meﬂ, No Em:l.onro Assemblies.
PUBLICATIONS

NAVAL AIR 8YST >MB COMMAND
OP-1303 - U.f. Navy Synchroe; Description and Operztion,

DEPARTWENT OF DZFEKSE
Handoook HG-1 - Fodoral item Identification Guideo for Supply Cataloging - Part L.

{Copdes of specltications, standards, duwingl and mbncnmu uqmred by spplier
specific procurement functions should be obtzined from the procuring activity or ao wv..-u.m“% by the contract-

ing officer.)

E
§
é

2.2 Other publications, - ‘The following documents form a part of this specification to the extent speci-
fied herein. Unlens otherwise Indicated, the issuc In effect oo date of lavitgtion for bids or reqQuest for

propasal shall apply.

NATIONAL BUREAU OF STANDARDS
Randbook H28 - Berow ‘Thread Standards for Federzl Bervices,

(Applicatton for copies should be nddressed to the Suporintendent of Documsants, Goverament Printing
Office, Washington, D.C. 20403.)

ENGINEERING ERPERIMENT STATION REPORT
No. 086025 - Proposed Specilicavjons for the Ruminstion of Interior Commumicstion Instruments
end Othor Visuel Dispiny Systoms.

(;;;poznc:;tmn for coples chould be addressed to the U. 8, Navy Marine Engineering Leboratory, Annapolis,
Md. 21402,

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
Al33 - Zinc Coating (Hot Dip) cn Iron and Steel Hardware.

{Apolication for copies should be addressed to the American Sotiety for Tenting and Materials, 1916
Race Streest, Philgdelphia, Pa. 18103.)

AMERICAN STANDARDS ASSOCIATION (ASA)
BIT.1 - Lock Washers.
Y32.16 - Electrical and Electronic Reference Deslgnations.

(Application for coples ghould be addressed to the American Standards Association, Inc., 10 Esst 40th
Street, New York, N.Y. 10016.,)

{Technical society and technical assotinuon epecificstions and sandards are genorslly availzble for
reference froimn libraries. Thoy are also distributed amony technical groups aod using Federal agencies. )



Downloaded from https://www.everyspec.com

MIL-I-98S E{SKIPE}
3. REQUIREMENTS

?f.il Qualification. - Qualification, 'l required, will be in atcordance with the individuzl equipment
specification.

3.2 Genera! requirements. -

3.2.1 The detaited requirements for the individual equipment shall be specifiad in the individus} equip-
ment specification which shall iist the particular requirements outlined hereinafter applying to the individual
equipment (see 6.3). In case of discrepancies between thie specification and the individusl equipment speci-
fication, the individuzl equipment specification shall govern,

3.2.2 Primary requirements. - All the usual desirable characteristice of commercial equipment are
equally important from aval point of view. BSome of these, however, are of exceplional importance in
Naval practice. Certain additional characteristics not normally incorporated in the design of commercial
equipment are extremely important on Na: al ships. The primary requirements which are the basie for the
selection of all Naval equipment are:

(a) Maximum reltability Jor operation under shipboard conditions of extreme heat, salt spray,
moisture, vibration, shock and inclination as described herein.

{b) Material and design to be lightweight and compact consistent with reliable shipboard operation,

(c) Maximum accessibility for maintainability, inspection, and repair.

(d) Maximum simplicity of design consistent with other reguirement? described hereln, .

{e) Maximum resistance to corrosive action, in particular that of moist ses air and ultra viclet
radiation.

{f) Maximum operating and maintenance economy.

{g) Maximum laterchangeability of parts.

(h) Minimum number of necessary imaintenance parts.

(i) Satisfactory identification of ail equipment and parts for ease in accurate reguisitioning,

(j) Satisfactory drawings with full and concise manufacturing and operating instructions,

{k) Maximum ease of repair by Naval personnel and with the {acilities ordinarily lound cnboard
shipe of the Navy.

{I} Maxi P

Maxinivm proieciion ior Operaiing and mainienance persoanei.
{m) Maximum ease'of installation,

3.2.3 NAVSEC approval. -

3.2.3.1 Normally, specific NAVSEC approval of design and materianls proposed tor use in a given
equipment is cbiained by the submission of working drawings to NAVSEC via the Government inapector.
This action is required prior to commencing work (see 3.9.3), Such approval will be given in writing by
NAVSEC or the NAVSEC authorized agent by endorsement of drawings or purchase orders.

3.2.3.2 In the development of a design, if # contractor conslders it necessary or desirable to change,
depart from, or modify the requirements of controlling specifications and drawlngs, he shall consult with the
Government inspector concerning such departures or modifications and after consultation, il atill considered
degirable, the matter shall be referred to NAVSEC for decision. To avoid delay, it is essential that this be
done, if possible, prior to the complietion and submission of working drawings. When submitted to NAVSEC
{.r decision, the reason for such changes, modifications and departures from the specifications together with
a justification for any change 1n contract price shall be clearly stated in the euntractors letter and the Gov-
ernment inspector shall comment fully thereon in his letter ot transmittal to NAVST.C, This procedure is
important and it i essential that it be followed strictly to avoid delay.

3.2.3.3 Approval of drawings of equipment for Nava) use 18, in all cases, secondary to satisfactory
operation under service condilions; by approval of drawings NAVSEC thereby assumes the responsibility
to the Government for the purchases of the material represented but in no way assumes any part of the
contractors responsibility as to the design or the satisiactory periormance thereof for the purpose ‘ntended.
If for any reason, an equipment {aila to meet Service requirements during the guarantee period, although its
use has been tentatively sanctioned by NAVSEC approval of dra ings, such fact ~.oes not relieve the contrac-
tor from the responsibility of correcting defects and making such changes as may be necessary to meet the
service requirements withost additional cost to the Government for the necesgary labor and materials.
When drawings have been approved by NAVSEC subject te specific modiftcations and the contractor has no
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objections 16 such modificatlons, the contractor may proceed if 50 directed with the work in accordance with
the drawings as moditied on the assumption that revised Arawings may be sunmitted in due course for file
and to record the fact that the speciticd modihcalions have actually been made 1n the drawings and followed
in the work.

3.2.4 Completeness vl equipment, - It Ia the intent of the equipment specilicalions to obtain equipment
complele in every way ready {OF operation aud service, unless specific exeeption is made in the spectfication
stating that certaln paris are to e supplied by the Government or from other sources.

3.2.5 Omispions, mistakes, and discrepancies. -

3.2.5.1 The misplacement, wnclusion, or omiasicn of any word, letter or punctuation mark shall in no
way be considered 10 aiter the nanifest mtent oF meaning of this specification or of any individual equipment
specification which reicrences this specification,

3.2.5.2 Any part of an equipmen! or any romponent esscntial to the specilic performance characteris-
tics thereof which is not described in full or at all in tne specifications or drawings pertaining thereto but
which 15 necetsary {or the proper performance oi the equipment in accardance with the specification require-
ments, shall be aupplied Ly the contructor without an increase in the contract price,

3.2.5.3 Mistakes in descriptions of equipment details which, if not corrected, would interfere with the
specified performance characteristics of the equipment invoived, shall not relieve the contractor of the re-
sponsibility for meeting the peeformance requirements of the specifications or for preducing satisfactory
results. Such mistakes shail be curvected without an increase in the contract price.

3.2.5.4 In any case of discremney or lavk of ctarity in this specification or in an individual equipment
aaecification which relerences thes speciication, the cuntractor shall promptly request clarification from the
contractng officer. Neithor such reguest nor the time reasonabiv necessary io resoive ihe disCrefancy of
pravice elarificatinn shall reheve the centractos of his responsibiiity for timely delivery of equipment wmeet-
e the pertormance characteristics al the specitications, Work periormed hased on such discrepancy or lack
of rlarity shall be ut v contracior’s own risk.

3. 2.6 Chugges and doveloprent~, -

4.2.6.1 Centract.rs shall niake oo chanres ©y any approved drawinyg without obtaining the approval of
NAVSEC through the Gorernment msoctor.  Authorized hanges comprise items beyond the original intent
o the contract. Esumates of imereased oF decreased @ ost of changes shall be submitled tu and approved by
NAVSFC befure a0y work is nndertak o Iy cunnection thereowith,  Developments include all nidafications
necessary to romply with the original mten! of the contract and the proper and satisfactory completin
Mmuere

3.3 Gelimuons. - For patpuses of (lus specification, delinitions specificd in 6.4 shall upply.

3.4 Materials. -

specific application (see 2. 1).

3.4.2 Suustitution of (cqual or superior) malerials or garts. - The specifications, standards, drawings
and publications in 2,1 have been listed to show materials of known guality which will provide for good desigr
to meetl the rigorous needs of the Naval service, The bidder or manufacturer may consider the listed mate-

rials or substitule any material of vquivalent grade 1n liew of the specilied materialo provided all other re-

quirements of the individual equipment specifications are fultilie :. Before such substitutions are made,
approval for each application shall be obtained in writing irom the command or agency concerned (see 6. 5).
If the contractor desires to make substitution for a specified material after the design has been approved he
shall subniit a statement to the command or agency concernec describing the proposed substitulion, together
with evidence to substantiate his claim that such substitution is desirable and will not affect reliability. At
the digeretion of the command or agency concerned, test samples may he required to prove the sultability of
the proposed substitute,
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] 3.4.3 -inert materials, - Fuagus-inert materials shall be in sccordance with requirement 4 of .
MEL-STD-45%.

¢ 3.4.4 Flammable materials. - Flammable materials shall be in accordance with requirement 3 of
MIL-STD-454.

4 3.4.5 Arc-resistant materisls. - Materials used for insulstion of electrical power circuits, where
ureing is posaible, shall conform to the following:

Matarial Bpecification Types

Ceramic MIL-]-10 All
Plastic, laminuted

thermosetting

and tobes MIL-P-19
Plastic Sheets,

laminated thermo-

setting, glasscioth,

melamine-resin MIL-P-1508T GME
Plastic material,

Iaminated thermo-

settirg, sheets, glass-

cloth, silicone resin MIL-P-997 GEG
GMG
CMi-S
Plastic, molding MME
plastic and molded MIL-M-14 MMI-30
piastic parts MAG
MA]-80
MDG
MNolding piastic,
ailicone resin, MIL-M-14 MSG
ther mosetting : MSI-30

3.4.8 Toxic materials. - Materials which may produce harmful toxic vapors under conditions encoun-
tered in Naval service shall not be used. Mercury and radium shall not be ubed on pubmarines, Radioiso-
topes shall not be used without epecific approval irom the command or agency concerned {see 6. 5).

3.4.7 Wood.- Wood shall not be used, unless specifically permitted in an individua! equipment specifi-

......

3.4.8 Meuwals.« Metal parts shall be of a corroslon-resisting material or of a material given a corrosion-
reslstant treatment or coating. Except as otherwise specified, the {ollowing shall apply.

3.4.8.1 Aluminum.- Where the use of lightweight metal 1s desired, aturminum ulloy shall be used insofar
e mmaatinnbhla Alussniniaswm mllrire awnnnd ancotiser  chall ancinee §0 ACTRE mbvcsbm mads
aD .Jl [ LR T AN Lo ALPAIFIRIAUEF G diVY :l’ thl‘:y\ \-Gllll‘a, Piladil LUNIVL NI IV Ao LIV DLAUAL UD .

Aluminum alloy casting
ghall conform to QQ-A-591, QQ-A-590, ur zliluy 43, remper F or alloy 356 of QQ-A-601. Where aluminum
alloy castings for high strength and high guulity applications are requirved, they shall conform to MIL-A-21380.

3.4.8.2 Magnesium. - The use o nagnesium shall require specific approval of the command or agency
concerned for each mpplication (see 6.5),

¢ 3.4.68,3 Ferrous alloys. - Ferrous alloys shall be in accordance with requirement 15 of MIL-STI-454.
Where enclosures, cases, [rames, panels, brackels and miscellaneous hardware are fabricated of ste.l,
such materials shall be treated to prevent corrosion in accordance with requirement 15 of MIL-STD-45¢,
Corrosion regigting steel castings shall conform to MIL-5-8617.

3.4.8.4 Nonferrous material (except aluminum). - Nonferrnus materials
conlorm to commercial slandards.
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. 3.4.8.5 Zinc. - Zinc shall not be used where the increased electricul resistance of the surface, due
to the protective treatment, has a deleterious eflect on electrical performance.

’ 3.4.8.6 Springs {materlal). - The type and grade of material used for and the processing of springs
shall be entirely suitable for the intended purpose. Spring materis! shall conform to the following speci-
fications, as applicable:

Specification Subject
QQ-C-585 - Copper-Nickel-Zinc-Alloy- Plate, Sheet, Strip and Bar, Coppetr
Alloy Numbers 735, T45, 752, 762, 766 and 110.
QQ-V-586 - Copper-Nickel-Zinc-Alloy-Rod, Shapes and Flat Products with
Finished Edges (Flag Wire, Strip and Bar).
QQ-C-530 - Copper-Beryllium Alioy Bars, Rods, and Wire.
QQ-C-533 - Copper-Beryliium Alloy Strip, Copper Altoy Numbers 170 and
172,
QQ-W-401 - Wire, Round, Copper Alloy Number 51A (Phosphor Bronze A)
Spring.
QQ-w-423 + Wire, Steel, Corrosion~Resisting,
i QQ-W-470 - Wire, Steel, High Carbon, Spring, Bright, Music,
: QQ-W-T7T7 - Steel, Carbon, Strip, Cold-Rolled, Untempered, Spring.
i MIL-8-T847 - Steel, Sheet and Strip (1095} Aircraft Quality.
F MIL-5-46033 ~ Steel Bars, Carbon and Alloy, Round, Square, and Flat (for
' Springs).

X MIL.-5-46049 - Steel, Carbon, Strip, Cold Rolled, Hardened and Tempered
: Spring Quality.

3.4.8.7 Other metais. - Gold, silver, nickel, chromiun, rhodium, tin, and iead-tin alloys, if used,
shall be of suitable quality to meet the requirements of this specification and the individual equipment spec-
ification.

3.4.9 Plastics, - In any plastic constdered {or use ih IMECIOr COmmuncalion equipment, the properties
‘ of fire resistance (see 3.4.4), arc resistance (see 3.4.9 and low txicity (see 3.4, 6) are important. In ad-
' dition, good mechanical and electrical properiies are necessary, Lanunaied plastics in ihe iorm of sheets,

) rods, tubes, and special shapes (channels, and so {orth) are generally used where a ngid matertal, having
diclectric properties, and capable of bemng reacily machmed or tabricated s necded.” Cut or machined sur-
faces ot glass base lammates need not be treated with lacquer,  Sinular surfaces of other base laminates
shall be cualed with a clear lacquer. Molded plastic: are geoerally used where a rigiud diclectric is needed
and where the form or shape is such that faw *ieation ot of sheet stock ts too costly or time-consuming or
whore the part is 100 complex in design,  The molding cumpound used to produce the parts shall also have

good moldability in a great variety of mwlds; most of these molds being already in existence.

3.4.9.1 Mechanical parts. - Whenever plastic materials are contemplated for mechamical applications
as replacements or substitutes for metal parts, due consideration shatl be gaven to the ire hazard (see 3.4.4)

3.4.9.2 Electrical insulating parts. - Plastics used for electrical insulating parts shall be of the type
specified hereinafter for the various classes of viectrical insulation (see 3, 8, 14),

3.4.9.2.1 Laminated ther mosetting plastics. -

3.4.9.2.1.1 Classes A and B insulated equipment. - Sheet laminates shall conform to type GME or MIL-
P-15037. Rods and tubes shal!l conform to type GMG of MIL-P-T8. Special shapes shall be of 2 suitable lami-
nated fibrous glass and melamine resin combination.

3.4.9.2.1.2 Class H insulated equipment. - Sheet laminates shall conform to type GSG or MIL-P-981.
8,

Rods, tubes, and special shapes shall be of a suitable laminated fibrous glass and silicone resln combination,
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3.4.9.2.2 Molded thermosetting plastics. - .
3.4.9.2.2,1 Claspes A and B insulated equipment. - Molded parts shall conform to type MAI-&0 or

RAWET_T0 nd WATT _RA_14 In thneo fafot inuvnlmng Emall-mage marie and whors tho degiom ig aserh that a lawar
O Mas~Ni=2%, N LN0Ee CAfeL InvoiNMng EmAali-MABE [ArE onc wWhere 10¢ Ceiign 18 gucn 1hAl & ower

Avasvas e

impact grade can be tolerated, type MME of MIL-M-14 may be used.

3.4.9.2.2.2 Class H insulated equipment. - Molded parts shail conform to type MSG or MSI-30 of MIL-
M-14.

2,4,0 3 Thermoplastic materialg - Dlastice which melt or goften

- [ i
ee Diar—IiNdE, prd-18 niga m T n ung, ongiuaen Fosth OF

equipmant specifications shall not be used.

3.4.9.4 Painted plastics, - Plastic materiale shail normatly be furnished in the natural color. Where
a specific color 15 requived Fy the application, this color may be obtained by adding coloring matter to the
base material, providing electrical or mechanical properties are not adversely affected. If for any reason

color may be obtained by painting with insulating lacquer or other materials approved by the command or
agency concerned (see 6.5). The insulating lacquer shall conform to type G of MYL-1-17384.

Table ] - Comparator chart.

Relative rating of molded thermozatting plastise,

2 8 2

p-] ]

RS (B ls ) |k

Slgles 1 E1g |8 :

s:;‘jg;' Type Reain Filler & g 5 § el s Tg r|g

@ CRE s = Bl E| B
| Sl1EE 1§ g |cg| 5| ¥
- el 21 2 g2 32 B
AR EH IR IR T
E| < |RNae &b jaAn| 2|4k
MIL-M-}4| CFG*’ | Phenolic | Wood flour F|P|F [G!F |P |EILW

1/ {cellulose) |

MIL1-M-14 CF!-S-—I/ Phenolic Cotton (cellulose) F P F F|F F VG, 1.37
MIL-M-14| CFI-10;" | Phenolic Cotton {cellulose) F P F F|F |G !VvG| 13
MIL-M-14 CFI-ZUT. Phenolic Cotton {cellutose) F P F ; F|F VG | G | 1.40,
MIL-M-14} CFI-40-" | Phenolic Cotton {cell:lose) F | o F F.F VG| F ! 1.40
MIL-M-14{ MFE Phenotic Mica (mineral} G P G 'EiE P G . 1.80!
MIL-M-14| MFG * Phenclic | Asbestos (mineral) G | F F | F|F |F |G '1.80
| MIL-M-14| MFH - Phenolic Asbestos {mineral) G | F F |G/ F F [G:L8T:
i MIL-M-14 MFI-30 | Phenolic | Asbestos (inineral) -G | P F FIF I G I G 1.85,
MIL-M-14} MFI-20 Phenolic - Asbestos (inincral) ‘G P f F F F } vG G 1.65i
MIL-M-14¢ CMG Melamme | Cellulose G G F G G P .G 1.45
MiL-M-14} CMI-5 Melamine  Cotton {cellulose) G 6 F F G O'F G 150
MIL-M-14] MME Melaeune | Asbestos (mincral) VG VG F L VG P .G 1,78
MIL-M-14. MMI-30  Moelame  Glass {mincral) £ £ F G VG vG F .00,
,MIL-M-14;, MAG Atxyd ¢ Clav-asbestos | . ! |
| ‘ " {mincral) Vo VG F rlve - P E 223
MIL-M-14. MAI-CL  Alkyd Gilass (mireral) V6. G - F G VG VG G 2.00!
:MIL-M-14; MDG Dialiyi- , i ! ! | L |
' } phthatate | Ashestos minerull G . G 4 E LG [P E!L6
MIL-M-14| MSG Silicone  \ Mineral i E l Ef E | E,E { P G |1.80;
MIL-M- 14| MSI-30 | Silicose | Glass (mineral} i E VG| E | EIE | VG F , 2.00]

Ratings: E - excellent, VG = very good, G = guud, F = tai. , P=

1/ . . -
= Colton or wood tlour filied molding compounds shal! jot be used, unless specificath

approved by the command ur agency concerned (see .5},

;

10
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Table I - Comparator chart (Continued).
— s ,
s 1y | |
o) o B2 1L 18 | |B
Q [ [ 57
Bpecifi g § ¥ af 20 ol
cation Type Resin Filler _g 3 E g 2l Eg = E
& ] . E - reg - 3 >
S| SlEs.l B| £ |2 85
a o E‘g i 2] W E 2 § o
£ < | mE2l Bl B ([BL <
MIL-M-14| DG Diallyi-
ghthalate | Glase G F vG E|lE P E | 1.59
MIL-M-14| 5DI-5 Diallyl-
phithalate | Acrylic polymar F F E E £ 11.30
MIL-M-14| 8DI-30 Dialiyl-
phthelate | Polyethylene
N terephthalate G |F | E E{E |VG|E |1.30
MIL-M-
2155¢ MFA-30 | Phenolic Asbestos-Clasn G VG| F G|F VG | VG| 1.90
MIE-M-14] MAI-30 Alkyd Asbestes-Glgss VG | VG ¥ FIE VG | VG| 2.30

Ratings: E = excellent, VG = very good, G = good, F = fair, P = poor

3.4.8.5 Plastic identification plates. - When plastic materiale are used for identlfication plates, instruc-
tion plates or wiring diagrams (see 3. 8. 10), the materials shall be in accordance with L-P-387.

3.4.9.6 Dials and transparent or transiucent %ts. - Plastic for dials and other transparent or translu-
cent applications ehall be in accordance with MIL-P-b0, L-P-504 or MIL-P-5425, In general, polystyrene,

methacrylates, aliyls; celluloge acetate butyrate, vinyl chlorlde-acemes and melamine are acceptable mate-
rinls for dinls snd reloted tronslucent or tranamoront norts,

22455 0T QRIS AN IELRLEU LT ENDLLEGRNL A SRyt =

Teble 1 - Comparator chart.

Relative rating of laminated thermosetting plastic sheets.

- - 3 Mechanical £ n .

% strength 3 -] =

g_ é eE | 3 g ! =B

B B Zgl € «| 3 H

! [ w0 5 g g g =
§ g | 2 S| 88|35 8153 |
g :."; "E, B g_ e = ? i s .E: E E l g § N
- - ! P [‘ "': ;:_" ‘_"d-; Qv I - ’m @ N ‘o" g e

- o . { - - c
3 R NI AR IR
@ a 58 8 |cEr EE|8,G8 (2| & j818,6]8i
MIL- P-897 GSG t |G G E |F| G |E | VE. P| G |VH| H!
MIL-P-15047 | NPG G E p G | G a el v ! Fr|ep{vilr!
MIL-P-15037 | GME G E E E E EfG| B | PiG|H|H
L-P-513 PBE-P F G F P ! E G|leiM G6|F M M
L-P-513 PBE P P F P |G FlFlim!'elrlL | m
y/L-P-513 PBG P P F P |G G | F | MiG|F|L| M
T/MIL-P-15085 | FBI P P G F | P PlP | m|G| P |M|wM
{/MIL-P-15035 | FBE P P G F F PP | M|G|PIM|M
/M!L-p-:soss FBG P P G F | F P L P | M ‘ F| P|B|M
MIL-P-15035 | FBM P P G G P plPIiM{iF|lPimlm

Rnungs: E = excelient, G = good, F = {air, P = poor, VH = very high, H = high, M = medium, L = low
1/ Cotton fabric base laminates shall b2 used only where high-impact resistance for gears, cams or gimilar
parts ia required and each application shall be specificaily approved by the command or agency concerned
(pee 6.5).
11
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Twble I - Comparator chart {Continued).

o | Mechanieal §n .

8 s $E |3 gl 3

B : o 815 | gl3|%

§ g g S| Bk | 81 5|3

2 = Q g g 5|8 B8 g
8 g Ip | 5| 38| 8| o| BEl ol gl ® -
5 s | 8| 3| g% §¥| 7| sk - g E
1 i 3|28 82| Bx| 5| &2 PLE|E|E |3
ﬁ' gﬁ & 8| E€| 2| ES zlwm | Blo|B
MIL-P-181T7 GEE G E E E E G |G M| P| G |VH|R
MIL-P-18171 GEB G E E E|E| 6| {8 |Pp|lc|u|nr

Raungl E-excell-t G = good, F = fair, P = poor, VH = very high, H = high, M = medium, L = low

3.4.10 Ceramics. - Ceramics used for purposes of ingulstion shall be in accordance with MIL-1-10. Al
surfaces of ceramic parts shall be glazed or, if glazing is impracticable, the surfaces shall be treated with a
silicope varnish (Dow Corning DC 200, or equivaient) atceptable to the command or agency concerned (see
6.35). Prior to the use of ceramica lor insulation, the contractor shall specifically call ity use to the aitention
of the command or agency concerned and obtain approval.

3.4.11 Impregmating, embedfing and encepgulating compounds. - hizteriais used lor impregnating, em-
bedding or encapsulating electronic paris shall not, either in the state of their original application or as the
result of aging, have any injurious effect oz the insulition materials to which they are applied and shall not
cause corrosion or deterioration of any adjacent parts. The compound selected shall not flow at temperatures
below 85°C. nor crack at temperztures down to minus $4°C. Rigid materials used for encapsulating or om-
bedding parts in suhessemblies shall be in accordance with MIL-1-16923 and the {ollowing: Enclosures shall
be avoided wherever possible.  Filling or potting is not approved.

3.4.11.1 Belection of .- Unless otherwise specified in the individual equipment specification, type
A, B, or C comg selected to provide optimum performance of the assembly. In general, type
D materisls are to be preferred, except where critical electricsl characteristics are required or where the
ambient teinperature for the pasembly may exceed 105°C.

3.4.11,2 Selection of material. - Unless otherwise specified in MIL-1-16923, or specifically approved
by the command or agenty concerr.ed (sec 6. 5), the conditions under which these materlials are applisd and
used shil! 1n all respects conform to the mamdacturers recommendationa. However, the selention o! B

pariicuiar compound shail be #uch ihai neither the maierial iisell nor the process by which it is &
have 4 deleterious efiect on the operaticn of the assembly or Lhe overall equipment.

gf

3.4.11.3 General performance characteristics. - These materials are particularly useful where it is
required to have a3 rugged compect assembly sealed against molsture and rigldly supported internally so that
the efiects of shock and vibration are minimired.

3.4.12 Glase. - All glass for use in units for protection of meters, cathode ray tubes, and [or viewing
dials and indicators shal! 1v clear, presenting oo evidence of distortion when viewed from any angle.

3.4.13 Lubreants ane lubricadon. - Lubricants shall be selvcted frem the applicable € pecfivatiung
Lsted it tabde 017 % rvice n@eusls Shall reler to ubricants by correct Navy designa ‘uns as well as by

trade and S b sten namber: When the snanufacturer 15 wabie to determne the appiicable lubricani,
cumpiete inforwatior on the specific apphication shall be forwarded to the command or agency concerned,

with & reguest for as<istance, hguipment shall be 56 designed as Lo uBe a: few different typus of lubricants
as practicanle. It shit e possible ti. gquickly and conveniently lubricate the equipment, due conaideration
being given 1o aceess, probable instatied location, number of touls and accessories required, antt so forth.
All points requiring periodic lubrication shall be convenlentlv accessible {preferably from the front of the
unit) 16 permit lubrication without maor disassembly. In general, the required bearing and gear parts shall
e consolidated 1010 the munne. wuebier of grease or ol Ugat cases with only the operating shafts protruding
through adequate seals, Cases loe small for inspection cover s shall be 50 placed that their renioval for
bench Inspection would nut recessitate the disturbancd of any wiring excep! that fastencd 10 that case.
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Table [} - Characteristics and apphications of iubricanta.

TR Matarial Chararteriaticra and annlications ‘
iTa ¥ N e iEEe W AN s amrma e ar merne Se g v = I

1

|

|

ﬂﬁ\.lucaﬁaﬁ wea &
AT P }
MIL-G-3545 lgrease. aireraft, high lemperature 0° to 300°F. Soda soap and petroleum oil, long
| retention and water resistant. Used for high speed -
anti-riction bearings, engine accessories.

Synchetic oil grease {(-65° to 250°F. and 300°F. for
| short pertods of time; 1, 000 hours at 250' F. and
¢ 10,000 r.p.m.). Bleeding 5 percent. Used in

i | ball, roller, and needle bezrings, gears, and on

MIL-G-3278 |Grease; aircraft and instrument {for
Inw and high temperatures)

sliding and rolling surfaces of such equipment as
instruments, cameras, and electronic gear.

MIL-G-7421 |Grease, extremc low temperature Low starting torque (-100°F.} (650 hours at 250°F. :
and 10,000 r. p. m.) lithium base dieater oil. For |
use in low torque apptication where starts at -T0°F.'
or lower may be required.

MIL-L-15719 | Lubricating grease (high temperature, ' 0° to 300°F. silicon-lithium soap grease for use on

electric motor. ball and rotler i hall and roller bearings anly of electric motors,
bearings) ' class H tnsulated. This grease is not to be used
! for action involving metal sliding on metal,
journals. |
MIL-L-8085 |Lubricating oil, gear, petroleum Dhester oil, reduction of galvanic corrosion a hasi. ‘
bage requirement. Used for electronic equipment where
a low evaporation oil is required for both high and
low temperature applications.
MIL-G-23827 |Grease, aircraft and instrument Minus 65° to 250°F. range - reduced evaporation; |
: ruai preveniioun and vaidaiion siainiily, Fur uee .
i I on Lghtly loaded bearings of fire control equip-
! | ment and instruments and related components '
| such as synchros, gyros, gears, bearings, slid-
i ing parts, and small instruments. .
MIL-G-18T08 | Grease, ball and roller L-~aring For use on rotating, sliding or rolier bearing, !
surfaces at medium speeds with temperature i
! range of 125" to 200°F. and intermittent use at
l 225°F.
]
MIL-L-15018 ] Lubricating oil, generai purpose For general purpose use. ;
1
MIL-L-3918 |Lubricating oil, instrument, non- For jewel bearings. ;
spreading, low temperature |

Wherever possible, prelubricated, sealed-for-lile bearings shall be used. Where the use of sealed-{or-life
Pearings is not practicable, single shield or upen type bearings may be used, as applicable. Grease lubri-
vated ball bearings shall be lubricated by means of compression grease cups and grease drain plugs, wherever
practicable. A lubrication chart in accordance with the appiicabie requirements of MIL-L-17192 mav be sup-
plied by the manufacturer.

3.4. 14 Painting. - Sheet metal and cast enclosures shall be completely minted in accordance with the
requirements outlined hereinafter, Plastic enclosures normally will not be minted (see 3.4.9.4).

3.4.14.1 Cleaning, - After all machining, welding. and brazing operations are completed, the exterior
and interior surfaces of all metal enclosures shall have all rust or other visible corrosion products removed;
{rust removal {rom ferrous metal surfaces ghall be in accordance with MIL-M-10578, and shall be thoroughly

cleaned of all grease, oil, and dirt by solvent wiping, vapur degreasing, or cawstic washing and rinsing,

13
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3.4.14.2 Undercoats. - Either of the following undercoats shall be applied:

{a} One coat of primer pretreatment coating in accordance with M11L-P-15328 shall be applied a5 a
contipuous film 0. 0002 10 0. 0005 inch thick,

(b} A hot diptank phosphate or chromate-phosphate treatment conforming to type 1 of TT-C-490 {ol-
lowed by one coat of primer, conforming to TT-P-664 or MIL-P-8585 and applied as a contin-
uous film 0. 4002 to 6. 00! inch thick.

3.4.14.3 Finish coats. - Gray enamel, conforming to MIL-E-15090, shall be applied in sufficient thick-
ness over the undercoat to provide protection of the equipment and to provide a satusfactory appearance.

3.4.15 Protection against corrosion, - In order to prevent corrosion, alt metal parts shall be of suitabie
corrosion vesisting materials or other materials treated 1n a satisfactory manner (see 3.4.15.2) to render
them adeqguately resistant to corrosion. Internal parts fabricated of nunferrous materials contained 1n a2 wa-
tertight or submersible cnciosure need not be given 2 corrosion resistant treatment in accordance with
3.4.15. 2.

3.4.15.1 Corrosion resisting materizls. - The following are salisfactory corrosion resisting materials:

() Silver

(b)Y Brass.

(¢} Bronze.

{d) Copper.

{#) Cnpper-nickel alloy.

(1Y Nickel-copper alloy.

{g) Austenitic corrosion resistant sieel.

3 4.15.2 Corrosinn resisting treatments. - The corrusion resisting reatments listed hereinafter arce
satistactorv. Thev shall be applied alter alt fabricaling operations such as welding, machining, drilling and
tappine have been completed. Unless otherwise specified in the contract or order, corrosion resisting treat-
n.ents shall not be applied to surfaces which are in functional contact where gouging or binding may be a fac-
tnr or where the treatment might interfere with norma! functioning or where e¢lectrical grounding through the
surtace 15 required, (Mher cOTTosion resisiing ireaimenis, including coinbination coatings such a5 an clectro
depusited nickel, shall be approved by thes command or agency concerned prior to their use (see 6.5).

(2) Zinc coating (hot dip gaivanizing) conforming to ASTM A153, for parts other than threaded
fasteners. unless part specifications contain other requirements.

{b} Electroplating of zinc conforming to class 2, type [I of QQ-2-325, for surfaces not to be painted
except that class 3 thickness may be used for externally threaded parts, bolts, studs and wash-
ers. Class 2, type I plating may be used on parts which are continuously exposed to tempera-
tures in excess of 150° F. or are intermittently exposed lor short periods to temperatures of
approximately 300°F. Either class 2, type I, or cluss 2, type Il coatings shall be used on
surtaces that are to be minted.

fe} Electroplaang of cadmium conforming to tvpe I, class 1 of QQ-P-416. {or surfaces not to be
painted, Tvpe 1. cluss | mav be used un parts which are contibuvusly exposed to temperatures
ioexeess 1 P30 F, or mlermittently expused ior short peripds to lemperatures of approxi-
nutlely 300 F. Fither 4ypc [, elass ) or type I, class 1 coanngs shall be used un surfaces
that Gl e b b pinted. Rlectroplating of cadmium stiadl oot be csed lnternally in any instru
et o ogupient or Tor appiications as tullows:

{1} Where plated parts are 1 grease ur 0l chambers.
{2} Luck wushel s,
{3} Threaded nrts,

A} Fleetroplating of chromiun cortormme w QQ-C-32(¢

Loy Fheotroplatig of ek comburunng o QQ-N-280,

11, ehectroplatog of sibver contorming to QQ-5-365,

(g} Flectroptaung of gold to a thickness that is adequate tu pass the sall spray test 0f 4,4, 12,

(hy Anudic treatremt of alummum confornung o MIL-A-8625 for surfaces not to be painted. For
surfaces tu e puanted, enher the method of MIL 4-80625 or chem:cal treatsvent 1n accordance
with MIL-C-5%1 may be used.

{i} Platinum sheatinng, when used, shall be at least 0. 003 1inch thick tn withstand coptinuous immer-
s100 in sait water.

14
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3.4 15.3 Selecuon of metals. - In order to muumize carrosion attack due 1o electrolylic action between
dissimilar melals when used iy contact with each other. the selection of metals shall be limited 10 those hav-
e a smalt difference of electirical potent'al in tae electrochemitcal series,  The same principle applies 1n
the selection of 2 eorrasion resisting treatment (see 3.4.15.2).  In addition, metatlic coatings that are anodic
tn the baste metal witl aiford gulvanie protection to the baste metal and so are not required to be complete Iy
free from pores. Metallic coatings that are cathodic to the basic metal are required to be free from pores so
that acceierated corrosion of the hasic metal at pores will not take place. When selecting metals, the manu-
facturer shuuld consult table IV coveruy to probable action of cominnations of metals in sea water. Where
contact is required, for structural reasons, between dissimilar metals hoving large differences uf electrolytic
patentials an the electrochemical series, the contact surfaces shill be tsolated with at least two coats of var-
nish (or other suitabie means) at the time of assembly.

Tabic IV - Sea water corrngion of galvamic couples,

Since sea water is 2 good electrolytic conductor, and since it is common practice to combine dissinilar
metals and ailoys in structures exposed lo Sea water attack, galvanic corrosion is encountered gquie ire-
quently,

Galvanic action in sea water follows the general laws of galvanic corrosion. However, the cajeium, mag-
nesium and strontium present in sea water tend to precipitate as carbonates on cathodic surface. The cflect
of such precipitated deposits, plus heavy growths of marine organisms, is to stifle the gaivanic eticct and to
distribute the galvanic prulection nver larger areas of cathedic surfaces than would be the case in their ab-
sence. Marine growths also tend to distribute galvanic action over the anodic surfaces by interposing a com-
mon resistance which reduces the relative importance of the initial resislance of the electrolyte.

On the basis of practical experience and experimental observations, the table has been vonstrurted as a
qualitative guide to what may be exprcted when different metals and alloys are combined with different area
relationships in sea water exposure. The common materials have been arranged in a galvanic series with
respect to 3ea water. In the case of active-passive materials, like the corrosion resisting steels, it has !t zen
assumed in the table thal these alloys may suffer accelerated corrosion when in contact with all materials
more noble than their active state and that they may accelerate corrosion of alt matertals less noble than
their passive state. In other words, the table tends to err in the sale direction.
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‘‘Reproduced by permission frorm ‘CORROSION HANDBOOX' edited by H.H. Uhlig,
published by John Wiley & Sons, Inc. 1948.”
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3.4.16 1 Materials. - AN bolts, screws, or nuls used on the outside of watertight {or petler) enclosures
shalt be uf nickel- copper or brass. All nther bolts, screws, or nuts may be of gteel (When treated as speci-
fied in 3.4.15.2(b), (c), or {e})) brass, bronze or nickel-copper atioy.

3.5 Parts - mechanical, -

3.5.1 Gaskets. - Gaskets shall be in accordance with 3.5. 1.1 through 3.5.1. 4,

3.5.1.1 For siatic seais {(between unit case and cover) gaskets, “0O” ring, 1n accordance with MIL-P-53516
or class 2 of MIL-G-18586 shall be used. For square or rectangular enclosures, the inside radius of the Q"

ring at the corners of the enclosure shatl be 1/2 inch minimum. The gaskets shall be lubricated with a com-
pound in accordance with MIL-5-8660.

3.5.1.2 For reciprocating motion seais (push button shafts) and for rotary motion seals {illumination
rheostat shafts or operating knob shafts where the rotational speed is less than 10 r. p. m. ) gaskets, "O" ring,
in accordance with MIL-P-5516 or class 2 of MIL-G-18586 shall be used. Gaskets shall be lubricated with a
compound in accordance with MIL-5-8660. Clearances and other installation data as specilied in MIL-P-5514
shall be used. The "O" ring retaining groove shall be cut in the shaft, Where lubrication in service i& re-
quired, it shall be provided as specified for pneumatic seals in MIL-P-5514.
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3.5.1.3 Where the use of 0" rings is not practicable, gasket materials shall be 1n accordance with
MIL.-R-2765 (oil resistant) or class 1 of MIL-R-15624 for other than low temperature (minus 20°F. minimum)
apnlications.

3.5.1.4 For round dial windows. - All gaskets for round dial windows shall be of a continuous band of 2
circumierence less than the glass and shall be so arranged thai when stretched over the glass the material
wilt form over the edge and the faces of the glass to form a "U" shaped gasket.

3.5.2 Dials and poirters. - Dials shall be of plastic materials as specified in 3. 4.9, 6, except where this
is not practical and maicatea in the individual equipment specified. Pointers shall be of plasuc materlals as
specified in 3.4, 8. 6 for illuminated units and of aluminum as specified in 3.4. 8.1 for non-illuminated units.
The face of the dial with the markings, letteringandgraduations shall be placed as close as practicable to the
dial window. The dial faces, markings, lettering, iettering, graduations and pointers shall have 2 matte
finish. For non-illuminated instruments metal dizls may be used.

3.5.2.1 Nominal diameters of dial markings shall be 4 inches, 6 inches and B inches measured across
the outermost item of marking, lettering or graduation on the dial (see 3.5.3). Dial markings and pointers
ghall be in accordance with 8000-56505-73687. The markings shall be {ree {rom distortion with clear and
sharp edges. The width of the pointer tip shall be the same width as the dial graduations. The pointer shall
not cover the graduations 1o which it refers but shall extend only to the nearer edge of the graduations. For
other dial sizes specific approval shall be obtained {rom NAVSEC.

3.5.2.2 Dials and pointers for units having self-contained red illumination in accordance with 3. 8. 13
shall have dark faces with white numerals, graduations and lettering when viewed under high level ambient
illumination and shall present red numerals, graduations and lettering when the interna! illummnation is
energized and viewed under low level ambient illumination. In units having a single indication, the pointer
shall have a white border. In units hasing two concentric indications, distinctive numerals and shapes in ad-
dition to & while border as specified in the individual eguipmenl specification shall be used to identify each
pointer (see &, 3),

3.5.2.3 Dials for units not having self-contained iliumination shall have white faces with black numerals
graduations and lettering. In units having a single indication, the pointer shall be black. In units having two
concentric indications, distinctive colors and numerals as specified in the individual eguipment specificatinn

shall be used to IUEHIHY eacn pomter \see 6. J]

3.5,3 Dia) sizes. - The size of dial markings, dial window openings, and dial windows ahall be as follows:

Approximate
Maximum diameter diameter of Diameter of Thickness of
dial markings window opening window giass window pgiass
Inches Inches Inches Inches
4 4-1/2 5 1/4
€ 6-3/4 1,2 4
8 9 9-3/4 174

Dl windows for submersible umts shall comply with the requirements of Lhe individual equipment specifica-
uoen.

3 5.4 Jucking devices.

3.5 4.1 Shaft lecking deviees, - Pusiive locking devices shall be used w secure collars, gears and simi-
lar ;nrt-\ W their assntaled shafts  Acceptable iethuds uf attachment are keys, splines, Bpring pins (see
MIL-P-108715 and suntairle frats or rectungular shepes which shall be provided un buth of the connecting parts.
Tuper pins shal) uar bé used  Setserews shall not be used unless speciiically approved by NAVSEC.
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3.5,4.2 Lock washers. - Lock washers, or other means shall be provided {or securing threaded connec-
tions. lock washers shall be of corrosion resistant matezial [see 3.4.15.1) and shall conform to the foliowing:

Type Specification MS sheet number
External tooth FF-W-100 MS35335
Spring FF-W-54 MS35337 through
MS35340 as appiicable
iniernai iooth FF-w-i30 RIS35333

Internal tooth iype lock washers shall be used only where specifically approved. Lock washers shall be used
with bolis or machine screws and nuts in all cases, including those used to secure electrical connections en-
cept on standard Navy terminal boards (see 3.8. 11, 1). The use of setl-locking nuts shall not required addj-
udnal IOcklng by means or lock washers Where iock washers are used exlernally lor securlng to an aluminum

3.5.5 Washers. - The sizes of washers shall be in accordance with FF-W-92, or ASA B27.1.

3.5.6 Bearings. - Bearings shall be in accordance with requirement 6 of MIL-5TD-4%4 and as specified
in 3.5, 6.1 through 9.5.6.4.

3.5.6.1 Bearings, ball.- Ball bearings shall be in accordance with FF-B-1T1. They shall be applied and
installed in accordance with the recommendations of that specification. Grade 00 ball bearings shall be uged
wherever poasible. When hall bearings of the metric series are required, they shall be in accordance with the
individual equipment specification (sce 6. 3).

" B A . NP mltne e FAVYSLIN VN wdnman with PE_B_ 108 e T _D_107 and
LY N VN s (JC ingd, Touck. - I\Ull!:l wu-u%a Bhdd O AN GRCOIARLTS Wilh &0 - ieU F3 aw

shall be applied and installed in accordance with the recommendations of these specifications.

3.5.6.3 Bearings, sleeve-type. - Sleeve-type bearings shall not be used unless approved by the command
or agency concerned. When used, they shall be constructed of oil-impregnated phoaphor bronze., Means for
replemshmg oil reserves as required by the intended service shall be provided in accordance with the bearing

re' pasammandatinne

3.5.6.4 Bearings, noise tested. - Where required, noise tested bearings shall conform to MIL-B-.17831.

3.6 Parls, electrical. -

3.6.1 Coneral, - Regigtors and caracitors ghall be selected from

3.6.1.1 Use of nonstandard parts. - Whea a contractor has determined that circuit applications cannot be
met by using parts selected Irom either those specified in this specification, or those specified in MIL.STD-
242, the contractor shall inform the command or agency concerned of the following:

{a} If size and weight are the reasons for rejection of the standard part, give details as to physical
requirements in equipment which makes necessary the use of the nonstandard part.

{b) If electrical characteristics are the reason {or rejecticn of the standard part, give detailed cir-
cuit analysis as to operation when standard part is used as against when nonstandard part is
used.

{c) If undue delay in production of equipment is threatened by not being able to procure standard
marts, give delivery dates of both standard and nonstandard parts.

If the command or agency concerned authorizes a nonstandard part to be used in place of a standard part, the
nongtandard part shatl be replaceable by a standard part. Mechanical replacement shall be provided for by
allowing mounting space, providing mounting holes, and other measures such as may be necessary in the
equipment to permit replacement in the field with a standard mart. In such cases, the contractor shali in-
form the command or agency concerned of the type designation {including nomina! values And tolerances) of
the atandard part for which the nonstandard part is being substituted.

3.6.2 Requirements for semi-conductor devices. - All cemj-conductor devices to be used shall be in ac-
cordance with the provisiona of MIL-STD-T01,
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1.6.2.]1 Device characteristics. - Equipment periormance shall depend only on semi-conductor device
characteristics defined by the Military apecifications.

3.6.2.2 Ratings. - Semi-conductor device maximum ratings shall be iollowed during the equipment de-
sign. Selection of the type of device to be used shall be based on the conditions specified in 3. 6. 2.3 through
3.6.2.11.

3.6.2.3 High voltage. - Maximum applied voltage shall not ‘exceed the maximum voltage rating of the de-
vice under any environmental or operating condition.

3.6.2.4 High current. - The maximum current rating shall not be exceeded under any environmental or
operating condition.

3.6.2.5 Powerdissipation {audioc applications). - For audio applications the instantanecus power reguired
to obitain the desired output power shall in no case exceed the rated maximum power dissipation of the device

er GASSIiE=iin ine Gevice
under any environmental or operating condition during any pertion of a cycle.

3.6.2.6 Power dissipation {swiiching applications). For switching applications, the instantaneous power
may exceed the rated maximum power dissipation only after and to the extent that an analysis will show that
the peak instantaneous power and the duration and repetition rate of this peak results in an average power be-
iow the rated maximum power dissipation of the semi-conductor device.

3.6.2.7 Ambient temperature. - The effect of the specified ambient temperature on the semi-conductor
ratings shall be determined.

Junction lemperature, - Maximum rated sepu-conductor junction temperatures shatl nol be
following pointe shall be considered in an equipment design.

3.6.2.8 Mounting of the semi-conductor power devices. - The semi-conductor power device shall be
mounted to allow maximum heat transier out of the device. The desired mounting 16 the mounting of the de-
vice directly on its heat sink or on the metal of a chassis. The equipment design shall be investigated to de-
termine if other semi-conductor components require such mounting.

31.6.2.9 Heat sink. - Sufficient heat sink shall be provided so that the equipment performance shail be as
specified at the maximum specified ambient temperature.

3.6.2.10 Cooling. - Convection couling shall be a prime consideration during equipment desirn. Circuit
boards shall be mounted vertically to allow maximum heat transfer to the circulating air.

3.6.2.11 Trensients. - Equipment design shall be such that under any mode of operational switching of
the equipment, including on and off, or with an input supply over voltage of 300 percent {or a period of 1 mil-

lisecond, the cutput voltage of the equipment power supply(ies) shail not vary by mere than 20 percent when
tested as specified in 4.4, 19.

3.6.3 Electron tubes. -

3.6.3.1 Preferred list. - All electron tubes shall be in accordance with MIL-E-1 and shali be selected
trom those types in MIL-STD-200. Tentative and [inal electron tube complements shall be listed on Form
0D 816 and four copies of each list forwarded to NAVSEC. (Copies of Form DI 816 may be obtained from
*he Government inspector, except that activities of the Department of Defense should make application to the
Commanding Officer, Naval Supply Depot, Philadelphia, Pennsylvania 18120.)

3,6 3.2 Electron tube or capacitor sockets. - Tube or capacitur sockets shall be of the single-unit type
in accordance with MIL-5-12883. Gang type sockets are not acceptable. (This requirement is net intended 10
preclude the assembly of several sockets on a supporting frame providing the conlact chips for zny sockel are
on insulating material which is not continuous with that of any other socket.) Contact springs shall have pogi-

tive contact and positive action. Socket contacts shall be silver plated phogphor bronze or beryllium copper.
3.6.4 Capacitors. - ‘The use of electrolytic capacitors sha.. be restricted (v equipment application where

space and welght limitations prohibit the use of paper dielectric capacitors. Each application {employing
electrolytic capacitors) shall be specifically approved by the command or agency concerned (see 6. 5) if not
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permitted by the individual equipment specifications (see 6.3). When approved. tantalum electrolytic capaci-
tors conforming 1o MIL-C-3965 are preferred. Plug-in types are preferred and the capacitor shall be firmly
secured in the socket.

3.6.4.1 Variable capacitors. -

3.6.4.1.1 Air-dielectric variable {tuning). - Air-dielectric variable capacitors shall be in accordance
with requirement 2 of MIL-STD-45%4.

3.6.5 Variable resistors. - Variable resistors employed as iliumination, volume or gain controls lor
vital equipment shall be of wirewound construction in accordance with MIL-R-22 (for high wattage application)
and MIL-R-19 (for low wattage application) and shall provide {acilities lor staking to prevent turning of the
body when the shaft 1s rotated in service. For nonvital equipment, such as sound motion picture projectors,
sound recorders and reproducers, varable composition resistors in accordance with MIL-R-84 will be ac-
ceptabte. Ali commercial type switch-resistor combuations shall be provided with mechanical stops at each
end of the shaft rotation.

3. 6.6 Trausformers and inductors. - Transformers and inductors shall be in accordance with require-
ment 14 of MIL-STD-454 and as speciiied in 3.6.6. 1. Unless otherwise specified in the individual equipment
specifications (see 6.3), transformers and inductors shall be grade 5, class S, and life expectancy X.

3.6.6.1 Input transformers. - Input transformers {or audio application shall be completely enclosed in a
high permeability alloy shiel. Primary and secondary windings shall be segarated {rom each other by one or
more electrogtatic shields, the shields being grounded.

3.6.7 Relays. -

3.6.7.1 Relays shall be designed Lo operate directly from the normal power supply of the equipment con-
cerned without requiring the use of resistors or transformers. Power supply tolerances shall be as specified
in 3.8.3,

.6.7.2 Relays shall conform to MIL-R-5757 or MIL-R-2033. Relays shali preferably be of the plug-in

vable dustproo! covers, nirmly secured in the mounting anckets, The use of her-

hall be approved by NAVSEC (see 6. 5).

3.6.7.3 Relays shall operate sanisfactorily, shall make firm, low-resistance contact, and shall retain
their selting in any position of the equipment and unler any service condition. The contacts shall be noncor-
rosive and, where practicable, of the sell cleaning type. Open type relays shalli be readily accessible for in-
spection, cleaning, adyusiment ur replace.aent.

3.6.7.4 Relays, the contacts of which control power of 25 watls, or less, and those used for audio appli-
cations, shall be of the bilurcated contact type and shall be capable of one million operations at the rate of 120
operations per minute without exhibtting any erratic operation of the contacts in making or breaking the elec-
triv eirewits and without requiring any remir or servicing. Relays, the contacts of which control power in
excess ol 25 watts and all ratchet type motors and other clectromagnetically operated devices shall be capa-
ble of 10, 000 operations at the lughest rate at which they are likely to be operated in gervice use, but in no
case at less than lwo operations per nunute, withoutl requiring any repair or servicing. The foregoing re~
quirements shall be met with the relay contacts ioaded as they normaily would be used in the equipment
Contact materials for low level relays shatl be of noble melals.

3.6.7.5 When automatic sequencing or coding cycles are required, suitabie precautions shall be taken
in the design to prevent erratic operation un