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MIL-T-23091E

20 Fedrus 1674

SUPEPSEDING

M| L-T-23961C

1 October 1966
and

MIL-T=00239910D(TD)
3 December 197!

MILITARY SPECIFICATION

TRAINING DEVICES, MILITARY;
GENERAL SPECIFICATION FOR

This specificetlion is mandatory for use by »ll
Departments anc Agencies of the Departmsnt of Detense

f. SCOPE

I.1 This specificatlion covers the geners! requirementc for the selectior
of materlals, parts, processes, design, and the guslity assurance of training
devices used for the tralning of personne! in mititary operstions andg techntca!
specialties.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the Issue In effect on The cave of
invitetion for blds or request tor proposal, form & part of this specificatior
to the extent speclfied herein

SPECIFICATIONS

Federal
J=C~178 Cable Assembly, Power, Electrica!,
{(3~wire, 3-Prong, Grounding Piuo
Connector, for 125-Voi+ Eouipmen<:!
L-P-504 Plastic Sheet and Flim, Cellulose
Acetate
O-F =506 Flux, Soigering, Paste and Ligu.¢

[Fsc e5ae |
| S ——
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T-R-605

w-C-59¢

w-L-10!

wW-l-111

wel-ilb

w-1-00305

DD~G~451

HH=| =595

NNv=P=530
Q0= k=591
QQ~A-596

00-A=-601
Q-~A-673

QO~B-612

Q0-B-626
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Rope, Manlla and Sisal

Connector Plug, Electrical,
Connector, Receptacie, Eisctrical

Lemp, incandescent, (Electric,
Large, -Tungsten~F i lament)

Lamp; Electric Incandescent
Miniature, Tungsten-Filament

Lamp, Fluorescent

Light Set, General |!iuninatior
(Emergency)

Glass, Pliate, Sheet, Figurec (Float,
Fiet, for Glazing, Corrugated, Mirrors,
and Other Uses)

insuiztion Tepe, Electrical, Pressure-
Senslitive Aghes!ve, Plestic,

Generai Purpose

Plywood, F(at Pane!

Aluninum Alloy Die Castings

Aluminum Alioy Permanent and
Semipermanent Moid Castings

Atuminum=-Atioy Sand Castings
Anode , Copper

Brass, Leaded and Nonleaded, Fiat
Products (Pliate, Bar, Shest anc
Strip)

Brass, Leaded and Nonleadec

Rod, Shapes, Forgings, and Flat
Products with Finished Edges

(Bar Bno Strip)

Brzrinc A.love, S ive-

s
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Q0~C-390 Copper Alloy Castings (including
Cast Bar)
QQ-C~450 Copper-Aluminum Aljoy (Aluminum

Bronze) Plate, Sheet, Strip, end
Bar (Copper Alloy Numbers 506,
612, 613, 614 and 628)

QO=-C~502 Copper Rods anc Shapes; snc¢ Fiat
Progucts with Finlshed Edges
(Flat Wire, Strips and Bars)

QQ-C~530 Copper~Beryiiium Alloy Bar, Rod,
and Wire (Copper Alloy Numbers |72
and [73)
QC-C-571 Copper, Pnosphor (Alloying Addltive’
QQ=-C~57% Copper Fi®t Products with Sit+,

S51it and Edge-Roiied, Shesred,
Sawed, or Machlined Edges (Plate,
Bar, Sheet, and Strip)

QQ-C-585 Coppar-Nickel|~Zinc Alloy Plate,
Sheet, Strip and Bar (Copper Alioy
Numbers 735, 745, 752, 762, 76€ and T70)

Q0-C-58€ Copper-Nickei-Zinc Alloy; Rog, Shapes,
and Fist Products with Finlshed Eoges
(Fiat wire, Strip anc Bar)

00-C-591 Copper-Siiicon, Copper-Zinc-Siiicon,
and Copper-Nickel-Siilcon Alloys, Rod,
wire, Shapes, Forgings and Flat
Products, (Flat wWire, Strip, Sheet,
Bar and Plete)

OO=N-281 Nickel|-Copper-A! oy Bars, Piate, Roc,
Sheet, Strip, Wire, Forgings snd
Structura! and Speclial Shaped Sections

QN-286 Nicke! -Copper-Aiurinum Alloy,
wrouos
Q0-N-28E Nicke!-Copper-Alioy and Nickel~

Coppar-Siiicon Atloy Cestings

Q0-N-29( Nicke! Platinc (Eiectrodepositec:

4
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QO=-S-57I

QQ-w-321
12-R-765

CcCC-(-428

Military
ML~ 4

MiL-C-17

MiL=p=)y

M|L-w-80

MiL=-v=-8%

MIL=G-174

MIiL-w=-530

MiL-1-€3]

MiL-C=-675

Ml(~T=-713

M- SeBET
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Solder, Tin Aliov, Lead=TIn Alloy
and Lead Alioy

wWire, Copper Alioy
Rubber, Siilicone

Cloth, Duck, Cotton, Flire, Water,
weather and M| |dev Res!istant

Molding Piastics and Molded Plas+ic
Parts, Thermosetting

Cabies, Radic Frequency; Coaxial,
Dua! Cosxial, Twin Conductor, ant
Twin Leac

FiasTic Rogs anC Tupes, ThermoseTiing,
Laminated

window, Obser ation, Acrylic Bese,
An4tiejectros- a*ic, Transparent (for
Ingicating |- -Trument)

Vibrators, !n- -rupter and Seli-
rectifylng

Gless, Optics!

Webb ng, Textile, Cotton, General-
Purprse , Natural or In Colors

insulation, Electrical, Synthetic-
Resin Composition, Nonrigld

Coating ot Glass Optical tiements
(Antireflection)

Twine, impregneted, Lacing and Tylnc

Stee' Castings, Corrosion
Resistino Austenlitic
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MiL-P-987

MIL=-R-1670
MIL-R=-3065

MIL~-C-3098

MIL-C-3133

MIL-1-3190

MIL-C-3432

Ml L-S5-3644

MIL-5-3786

MIL-G-3787

MIL-K-3926

MiL=5-3950

MiL -w-4088

MIL-B8-5087

M{|~B-5315

M||-T-2399{ E

Plastic Material, Laminated,
Thermosetting, Eilectrical
Insulation- Sheets, Glass Cioth,
Silicone Resin

Rope, Tent-Lay
Rubber, Fabricated Parts

Crystal Unit, Quartz, General
Speclification for

Cellular Eiastomer . ¢ Materials,
Fabricated Parts

fnsulation Sleeving, Electrical,
Fiexible, Treatec

Cable and Wire, Electrical (Fower

and Control, Semlfiexible, Flexivle
anc Extra-flexible, 300 and 60C Volts)
Shatt Assembly, Flexible

Switches, Rotary (Circuit-Selector,
low-Current Capacity) General
Specification for

Glass, Laminated, Fiat; (Except
Aircratt)

Knobs, Contro! (For Use With
Electronic Communications, and
Allled Equlipment)

Switches, Toggic

webbing, Textile, Woven Nylon

Bonding, Eiectrical, and Lightning
Protection, For Asrospace Systems

Packing, Preformec, Hydrocarbon
Fuel Reslistant

un
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MIL=P=-5425

MIL-P-5516

MIL=-R=-5757

MiL-R~6106

MiL-C-5183

MIL-N-6710

MIL-N-6840

Ml L~-R-6855

MIL-A-7021

MIL-5-7124

MiL-1-7444

M| -M-T7793

MIL-B-7883

MiL~w-B160
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Plastic, Sheet, Acrylic, Heast
Resistant

Packing, Preformed, Petroleum
Hydraulic Fluid Resistant, [60°F

Relays, Electrical {For Electronic and

Communication Type Equipment),
General Specification For

Reley, Electric, Asrospace,
General Specification For

Cork and Rubber Composition Sheet,
For Aromatic Fuel and Oi! Resistant
Gaskets

Nickel-Chromium=lron Alloy;
Bars, Rods, and Forglings

Nickel~Chromlum=[ron Alloy
Plate, Sheet and Strip

Rubber, Synthetic, Sheets, Strips,
Molded or Extruded Shapes

Asbestos Sheet, Compressed, For
Fuel, Lubricant, Coolant, wWater,
and High Temperature Reslistant
Gaskets

Sealing Compound, Elastomeric,
Accelerstor Required, Alrcraft
Structure

Insuliation Sieeving, Electrical,
Flexlble

Meter, Time Totallzing

Brazling of Steels, Copper, Copper
Alloys, Nickel Alloys, Alumlinum and
Aluminum Alloys

wWiring, Guided Missile, Installation
o¢, Genera! Specl¢icztlor For
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MiL-5-8805 Swltches and Switch Assemblies,
Sens|tive and Push, Snap Action,
General Spec:f:cation For

MIL-5-B83 Switches, Toggle, Positive Break,
Aircratt, General Specification fFor

MiL-R-B903 Resistor, vVariable, Linear
Precision, Tappable

MIL-w-893G welding, Resistance, Eiectronic
Circuit Modules (ASG)

MIL-F=-9329 Filter, Light, Photographic,
Generai Specification fFor

MIL-0-9858 Quali+y Program Requiremente

M1 L=-M=-10304 Meters, Electricel Indicating,

Panel Type, Ruggedizec OGenera!
Specification For

MIL=S=11030 Seaiing Compoung, NOn-._uring,
Polysulfide Base

MiL-R-1105C Rectifiers, Metallic, >elentur
MiL-5-12883 Sockets and Accessor < for Plug-in

Electronic Component., General
Specification for

M!L-M-13508 Mirror, Front Surfaceo Aluminized
for Optical Elements

MiL-5-13572 Springs, Hellcal, Compression and
Extension

MIL-0-13830 Optical Components for Fire

Control Instruments; General
Speciflecation Governing the
Manufacture, Assembly, ang
Inspection of

MIL~F-1407C “intshes for Grounc Signai Equipmen-
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MIL-R-14224
MiL-F-14256
MIL-P~-15024
MIL-L-15098
MIL-1-15126
MIL~5-15291
MIL~M=16034
MIL-w-16878
MiL-L=-17192
MIL-W-18142
MIL-R-19648
MIL-A-2(180
MIL-5-21604
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Rectiflers, Metalllc, Selenium
{Hlgh Temperature)

Flux, Soldering, Liquld (Rosin
Base)

Plates, ldentification - Intormation

and Marking for ldentlification of

Electrical, Electronic end Mechanical

Equipment
Lamps, Glow

Insulation Tape, Electrical,
Pressure Sensitive Adhesive and
Pressure Sansitive Thermosetting
Adhesive

Switches, Rotary, Snap Actlon

Meters, Electrical-indicating
(Switchboard and Portable Types)

Wire, Electrical, Insulated, High
Temperature

Lubrication Design, Lubricants,
and Lubrication Information tor
Electronic Equlpment; General
Specification

wood Preservetive Solutions,
Oil~Solubie, Ship and Boat Use

Relay, Time Delay, Thermal,
General Specification For

Aluminum-Ajloy Castings, High
Strength

Switches, Rotary, Multipole and
Selector Type, | 1o 10 Ampere
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MIL-5-22885

MIL-B-23071

Mi L -R~24050

MIL-C-2406€

MIL-5-24236

MiL-5-24251

MIL-P=25/32

MIL-G~25871

Mil~C~29025

MiL-R~39016

MiL-5-45743

MiL-1-~46058

MiL-H-456855

MIL-G-B1704

MiL~-i-82356

ML ~T=23951 E

Switch, Push Button, lliluminated,
Genernl Specification For

Biowars, Mintature, for Cooling
Etectronic Equipment (10 to S00 CFM)
Genera! Speclfication For

Rope, Nylon, Double-Braided

Clip, Component, Nonelectrical;
Genarz! Specification For

Switches, Thermostatic,
{(Mgtalllc and Bimetallic), Genera!
Specification For

Shimids, Retainers (Bases), and
Adspters, Electron Tube, Heat

Dissipating; General Specification
For

Packing, Preformed, Petroleum
Hydraulic Fluid Resistant, 275°F

Glass, Laminated, Alircratt, Glazing

Communication Systems for Training
Devices, Genera! Specification tfor

Relays, Electromagnetic,
Established Reliabllity; General
Specification For

Soldering, Manual Type, High
Reliablility, Electrical Connections,
for Miss!ie Systems, Procedures For

insulating Compound, Electrical

(For Coating Printed Circult Assembilies)

Human Engineering Requlirements for

Mititary Systems, Equipment and Facilities

Giass, Aircraft Instrument, Lighting
Wedges and Covers

Instruments, Simuiasted, tor Aircrads

Training Dev.ces, Genera! Spec'fr ca*tion

for
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STANDARDS
Federal

FED-STD-66 Steel, Chemical Composition and
Hardenab! | Ity

FED-STD=-595 Colors

Military

MIL=5TD-12 Abbreviations for Use on Drawings,
Speciflicatlions, Standards and in
Technica! Documents

MIL-STD-17 Mechanical Symbols

MIL-STD-108 Definition of and Basic Reguirement
For Enclosure For Electric and Electronic
Equipmant

MiL-STD-130 ldentification Marking of U.S.
Military Property

MIL-STD=-143 Speclifications and Standards;
Order of Precedence for the
Seiection of

MiL-STD-195 Marking of Connectlions for
Electrical Assemblles

MiL-STD-198 Capacitors, Selection and Use of

MIL-STD-199 Resistors, Selection and Use of

MIL-STD-200 Electron Tubes, Selectlion of

MIL-STD-275 Printec Wiring for Electronic
Equipment

MIL-STD=403 Preparation for and Installiation of
Rivets and Screws, Rocket and
Missl le Structures

Ml L-STD-454 Standard Genera! Requlirements
Tor £ieCTronic tQuipmert

M L-STD-46 | Electromagnetic Interterence

Charecteristlics, Requlrements
for Egqulpment
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M{L-STD-462

M| L-STD-471

MIL-STD-633

Ml L-STD=-681

MIL-STD-T0 1|

MIL-STD-710
MIL-STD-736

MIL-STD-749

MiL-STD-810

MIL-5TD~838

MiL-STD-882

MIL=-STD~ 1130

M|L~STD- 1310

MiL-STD-1326

MiL-STD- 1364

MIL-STD=-1399/103

MIL-T~-23991E

Electromagnetic Interference
Charecteristics, Measuremsnt of

Maintainab:il+y Demonstration

Mob: le Efectric Power Engine
Generator Set Family Characteristic
Data Sheets

ldentification Codling and
Application of Mookup and Lead
Wire

Lists of Standard Semiconductor
Devices

Synchros, 60 and 400 Hertz
Unltized Equipment Design

Preparation and Submission of
Data for Approval of Nonstandard
Parts

Environmenta!l Test Methods
Lubrication of Mi|ltary Equipment

System Safety Program for Systems end
Assoclated Subsystems and Equipment:
Requlrements for

Connections, Electrical, Solderless
wrapped

Shipboard Bonding end Grounding
Methods for Electromagnetic Compati-

bl Hity

Test Polnts, Test Point Selection and
interface Requlrements for Equipments
Monitored by Shipboard On~Line
Automatic Test Equipment

Preferred Gensra! Purpose Electronic
Test tquipment

intertace Standard for Shipboard

Systems, Eiectric Power, Alternating
Current, Section 103

It



Downloaded from http://www.everyspec.com

MIL-T-23991E

MIL-STL-1472

MS 3338

MS 18209

MS 21528

PUBL ICAT IONS
MiTitary
Mi{~HDBK-14]
Ml L-HOBK~216

Department of Defense

DOOSS

Department of the Air Force

AFSC DH |1-4

Department of the Navy

NAVSH!PS 0367-048-1010

Human Enginearing Design Criteria tor
Milltary Systems, Equipment and
Facilities

Lamp, incandescent, T~1 Bulb, Bsased,
28 Vol*, Integral Lighting

Lamp, Incandescent, Single Contact
Midget Flanged Base (l-3/4 Bulb)

Knobs-Contro!, Plastic (Round, Concentric,
Pointer, Spinner, Spinner Slip Clutch,
Bar, Tactile, Knob Lock Ppointer, and

Knob Locks)

Optica! Design

RF Transmission Lines and Fittings

Department of Defense Index of
Spec:fications and Standards

AFSC Design Handbook (Electromagnetic
Compztibility)

Maintainabi l i1ty Design Criteria
Handbook for Designers of Shipboard
Electronic Equipment

United States Communications Security Board (USCSB) National!

COMSEC/EMSEC {ssumance System

NACSEM 5100

Compromising Emanations Laboratory
Test Standard, Electromagnetics o)

Nava! Treining Equipmers Cartar (NAVTRAEQUIPCEN,

NAYSO P-2758-~54

Maintainabli ity Handbook for
Electronic Egquipment Decigr
(Supp lement 1V)

(Copres of specifications, standards, drawings, and publications reguired

12
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by suppliers 1n connection with specific procurement functions should be
obtained trom the procuring activity or as directed by the Contracting
Officer.)

2.2 Other publiications.- The following documents form 8 part of this
speclfication Yo the extent speclifliec herein., Unless otherwise Indicated,
the issue In eftect on date of invitation for bids or request for proposal

shall apply.

NAT{ONAL BUREAU OF STANDARDS

Handbook H~28 Screw-Thread Standards for
Federal Services

(Application tor coples shoulid be addressed to the Superintendent of
Documents, Govermment Printing Office, Washington, N.C. 20402.)

SURGEON GENERAL, DEPARTMENT OF THE ARMY
Leasers Safety Rogulations

(Application for these reguiations should be addressed fo the Office of
Surgeon General, Department of the Army, ATTN: MEDPS-P, Washington, D.C
20310.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS
ASTM Standards

(Application tor copies should be addressed to American Society for
Testing and Materials, 1916 Race Street, Philadeiphia, Pennsyivania
19103.)

AMERICAN GEAR MANUFACTURERS ASSOCIATION

AGMA Standards Amarican Goar Manufacturers
Association Standards

(Application for copies should be mddressed to American Gear Manufacturers
Association, One Thomas Circle, Washington, D.C. 20005.)

NAT |ONAL FIRE PROTECTION ASSOCIATION
NFPA No. 70 Standards of the National Fire
Protection Association (National

Eiectrica! Code)

{App'1cation for copies shoulC be addressed +o the Natlionat Fire Protect:ion
Association, 60 Bstterymarch S+., Boston, Mass, 02110.)
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AMER ICAN NATJONAL STANDARDS INSTITUTE, INC.

ANS Y32.2 Graphic Symbois for Eiectrical ang
Electronic Diagrams

ANS Y32.16 Electrical and Electronics
Reterence Designations

{Application for copies should be addressed to the American Natlona! Standards
Institute, inc., 1430 Broadway, New York, New York 10018.)

JOINT SERVICF STEERING COMMITTEL
Human Engineering Guide to Equipment Design

(Application for copies should be addressed to McGraw=-H! 1! Publications,
330 west 42nd Street, New York, New York 10036.)

INSTITUTE OF PRINTED CIRCUITS (IPC)

IPC~-R-700 RX for Repair of Printed Wiring Boards
{Application for coples should be zddressed +to ins+i+tute of Printad Clrcults
3525 Peterson Ave., Chicago, !llinois 60645.) ~—

(Technical society and technical association specifications and standards
are generally available for reference from |ibraries. They are 2lso
distributed among technical groups and using Federa! agencles.)

3 RFQUIREMENTS

3.1 Materlals, parts, and processes.- Unless otherwise specified In the
detai | speclfication, meterials, parts, and processes used in the design
and construction of training devices shall conform to applicable speclfications
and standards as specified herein.

3.1.1 Selection of parts.- All parts used In the construction of
training equipment shall be in accordance with the requlrements specifled
herein. The selection of parts in accordance with the following order Is
mandatory.

(a) Specifications, Standards, and requirements |isted
hereln

{(b) MIL-STD-143.

3.1.2 Stendard materials and parts.~ txcept tor commercially avallable
genera| purpose digital computers (See 6.2.17), materials and parts spectiied
in 3,1.4 and 3.1.5 shall be considered as standard (see 6.2.8). When tnits
speclfication and the deta:! specification(s) do not provide spplicabie
speclfications or standards, other established specifications or standards
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in the order of precedence speclfied In MIL-STD-143 shall be used.
Specifications and Standards of MIL-STD-143, Group |, shall require no
approva!l prior to inclusion in the design of the tra:ining davice,
Materials and parts |isted on +he various Quaiified Products Lists are
preterred, Writtean approval of the procuring activity shall be requ:red
tor selection of materials and parts from specifications and standards
of MIL-STD-143, Groups 11, 1| and IV In accordance with 3.1.3. If
more than one characteristi¢c or toleranco of 2 material or part s
permissibie under the appllicable specitication, the broadest characrter-
18t1c or widest tolerance cons:stent with the required performance ot
the traintng device shall be used.

3.1.3 Nonstandard materials and parts. When 1t has been determined
that the training device requirements cannot be met by using materials
or parts specified above, the procuring activity shall be intormecd by
the submittal of sccurate i1dentifying information as specified in
3.1.3.1. Request for approval to use nonstandard parts (See 6.2.9)
shal{ be submitted prior to the initial procurement. Mere convenience
ot des:gn, construction or procurement shall not be reqarded as justifi-
cation for the use of materials or parts not covered by documents
specifiec herein,

1.3.] Preparation and submission of data for approval of non-

rd meter:zic and partg, When + hac haen determined that a material
or part cannot be selected from the specificetions and standards contained
In the detall specification(c), this specification, or the DODISS
(Department of Detense Iindex of Speclticastions and Standards), s request
shal| be submitted for nonstandard parts approval in accordance w:th
MIL~-STD-74%. In addition to Figure | of MIL-STD-749, 4wo coples of the
specification to be used by the contractor to procure the material or
part, and a drawing or electronic schematic displaying the application,
characteristics, and folerances of the material or part, shall accompany
the request, Three suggested sources tor the procurement of nonstandard

parts shali be provided.

3.1.3.1.1 Time schedule for approvas! request. Request for approval
to use nonstandard parts (See 6.2.9) shall be submitted prior to the
initial procuremant, Approval by the Government to use & nonstandard
part walves the material, process, procedure, and standard composltion
reouirements of this specitication for that part number only. The part
shall not be modifled to meke |t & part peculiar.

3.1.3.1.2 Sarples required for parts approval, When speclflied in
the detall specitication ssmples of nonstandard parts mey be reguired
by the procuring activity, These samples shail be submitted in the
quan*l+ies and to the destination speclfled by the procuring activity

to~ Tes™s anC examinz*.or,  Sample gquantities +c be speclfied wiil not
exceetC | pound of any lubricant, {2 fuses, and 6 units ot any other pa~t.
Sample parts submittec will not be returned to the contractor., When

there 15 more than one suppiier for a part, parts from each supplier
shal! be conslidered for separate submission.
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3.1.3.1.3 Use of military part (dentifrers.~ Parts which require QPL
approval but which have no qualitled vendors may be identified with
mi [ 1+ary specification-type number ot AN part numbers 1f such parts have
met the requirements and have passed the Quality Conformance inspectlons
of the applicable specifications to the satisfaction of the procuring
activity 1n lieu of the QPL requirements for interim qualltication
prior to procurement, Having a part thus ldentifled does not entitle
the part vendor *to be |lsted on the approved QPL without obtalining
official qualification by the normal! procedure.

3.1,4 Materials.- Materials shall be as speclfied In 3.1.4.1
through 3.1.4.24,

3.1.4,1 Arc-resistant materials.- Materials that require arc-resistance
properties shal! conform to requirement 26 of MIL-STD-454.

3.1.4,2 Flammable materials.~ Fiammable materials shalt not be used
tn the fabrication of training devices uniess approved In writing by the
procuring activity (See 6.2.2).

3.1.4,3 Fungus-tnert materials - Fungus-inert materials shall be
used and shal!l contorm to requirement 4 of MIL-5TD=454,

3.1.4,4 Toxic materials.- Materials prodgucing harmful toxic effects
shaii not pe usea. tSee ©.Z.3)

3.1.4.5 Metsls.- Metal parts shall be of a2 corrosion-resistant material
(see 3.1,4.5.T2) or of a material given a corrosion-resistant treatment or
coating (see 3,1,6.5).

3.1.,4,5,1 Aluminum.- Aluminum alloys, except castings, shel!
conform to or exceed American Society for Testing and Materials (ASTM)
stendsrds., Aluminum alloy castings shall conform +o QQ-A-591, QQ—A-596,
or alloy 43 temper F, alloy 356 or alloy 195 of QQ-A-60!, Where
aluminum alloy castings for high strength and high qua!ity appllications
are required, they shall conform to MiL-A=21180.

3.7.4.,5.2 Brass.~ Brass parts and assemblles shall conform to

Q-B~613 or QU-B=820.

3.1.4.5.3 Bronze.- Bronze parts and assemblles shall conform to
QQ-C-390 or QQ-C-450.

3.1.4.5.4 Copper.- Except for copper wire, copper parts and
assemblles shalT conform to QQ-A=673, QQ-C-502, QO-C-530, QQ-C-571,
e¢-C-576, QOO-C-585, Q-C-586, QO-C-591 or QQ-N-2B8.

/
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3.1.4,5.5 lron s.d steel.- Cast r1ron shall not be used untess
suthorized by the procuring activity., Where enclosures, cases, trames,
panels, brackets, and m.scelianeous hardware are fabricated of stee!,
such steel material shall be treated to prevent corrosion as specitied
in 3.1.6.5. Corrosion-resistant steel csstings shall conform to MiL-5-867.

3.1,4.5.6 Magnesium,- The use of magnesium shall require written
approval of the procuring activity.

4

3.1.4,5.7 Nicke! alloy.~ Nicke! alloy parts snd assemblies shall
conform to QQ-N-281, w-ﬁ-ﬁas. QQ-N~-290, MIL-N=6710, or MIL=N~6840.

3.1,4,5,8 Soider.- Solder shal! conform +o QQ-S-571.

3.1,4.5.9 Silver brazing alloy (sitver solder).- Silver brazing
alloy shall conform to QQ-B-654.

3.1.4.5,10 Spring material.~ Spring material shall conform Yo
requ: rement 4| ot L=STD=454, QQ0-W-32!, or MIL-5-13572,

3,1.4.5.11 Wire and cable material.- Wire and cable materi1al shail
conform to requirement 20 of MIL-STD-454, MIL-W=B{60 or M{(-C-3432. Wire
and cable conforming to MIL-wW-76 sheil not be used. Wire conforming to
MiL-W-16878 shal]l not require the polyamide jacket,

3.1,4.5.12 Corrosion-resistant metals.- The following 2re considered
corrosion-resistant metais:

(a) Copper

(b) Brass

(c) Bronze

(d) Copper-nickei alioy

{e) Nickel-copper alloy

(£) Copper—beryliium alloy

(g} Copper-nickeil zinc alloy

(h) Nickel-copper-silicon alloy

(1) Nickei-copper-aluminum alloy

'}) AusteniTic corrosion-res:stant steels 302, 30X, 304, 304L,

306, 3¢, 316, 316, 321, 322, I22A, end 347 as defined In
FED-STD-66.
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3.1.4.5.13 Dissimijar metals.~ The selection and protectior of
dissimi lar metal combinations shall be 1n accordance with requiremer-
16 of MIiL-STD-454,

3.1.4.6 Pilastics.- Piastic materials shall be as specified in
3,1.4,6,| through o5.1.4.6.4. Plastic materials when tested In accordance
with Methods 2021, 2022 and 2023 of FED-STD-406 and judged ss "nonburning
by this test" or "self-extinguishing by this fest” shall be considered
NONFLAMMABLE and may be used Plastic materials when tested Inh accordance
with Methods 2021, 2022 and 2023 ot FED-STD-406 and Judged 3s "burning by
this test” shail be considered FLAMMABLE and sha!! not be usec.

3.1.4.€.1 Laminated thermosetting plastic sheets.- Where laminated
thermosetting plastic sheets are used for electrical insulation, a silicone
resin glass-cloth material conforming to MiL-P-997 shall be used. The use of
this materisl shall be mandatory in eguipments where either maintenance of
Iftercircurt impedances above one megohm ts required, or in equipment where
temperatures greater than 110° Fahrenhe!t are encountered.

3.1.4.6.2 Laminated thermosetting plastic rods and tubes.- Laminated
thermosetting plastic rods and tubes shall conform to MIL-P-79,

5.1.4,6.3 Plastic materials for high-freguency applications.- Where
frequenclies higher than 100 kilohertz (kHz) or circuit { higher than 25
are invoived Of associgted with circuites which onarate to generate radio
trequencies or are otherwise frequency determining in function, plastic
materials shall conform to MiL-M=14,

3.1,4,6,4 Plastic dials and transparent and trans|ucent parts.- Plastic
tor dials and other transparent and translucent plastics appiications shall
be 1n accordance with MIL-W-B0O., Material conforming to L-P-504 or MIL-P~5425
may be used, provided it is treated with an anti-~electrostatic coating.

3.1.4,7 Cotton duck.~- Cotton duck shall contorm to Type |1 of CCC-C-428,
Medium texture No. 4 shall be used for heevy duty service, hard texture
No. 8 shall be used tor truck covers, anc texture No. 12 shal! be used for
services requiring light weight.

3.1.4.8 Wwebbing (nyion).- Nylon webbing sha!l contorm to M| L-w-4088.

3.1.4,8.1 Wobbing (cotton).- Cotton webbing shall be treeted in
accordance with MIL~-W-530 for miidew prevention and water repelience.
Inhibiting agents containing copper shaz!! not be used where webbing may
come |n contact with rubber or with the skin ot using personnel.

3.1,4,9 Tape (elec*rical).- Electrical insuleting tape shall conform to
requirement || ot MIL-ST0U-454, Electrical insuiation pressure~sensitive
adhesive tape shz'' co~torm tc HH-1-595 or to tvpe AFT, EF-9, EF-20, M -2.5,
MF-2.5, or BFT=3,5 of MIL-1~15126.
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3.1.4.10 Tape (lscing).- Lacing tape for ceble harnasses and other
applications shai! conform to Type P, wexed, Cless 2, of MiL-T=-7i3,

3.1.4,11 Tubing and sleeving (etectrical).~ Nonrigid electrical tubing
shall conform to MiL-I~631 or MIL-{~7444, Etlectrical sieeving shall conform
to MIL-1-3190,

3.1.4.12 Hookup wire.- Hookup wire sha!l conform to requirement 20 of
MIL-STD-454, except that wirt In accordance with M|L-W-76 shel! not be used.

3.1.,4,13 Printed wiring.- Printed wiring mesterials shal! be In accordance
with requlrement 1/ of‘HFLJSTD-454.

3.1.,4,14 Adhesives,.~ Adhesive materials shall be in accordance with
requl rement 23 of MIL-5TD-454.

3.1.4.14,1 Adhesive (glass-to-metal).- Glass-to-metal adhesives shall
conform to MIL~S-11050 or MIL=5-7124.

3,1.4,15 Wood products.~ Wood products shall be treated for
preservation, tire-retardation, and termite protection, and shai!
conform to commerclal Grade B or better. Plywood shell conform to
NN-P-530 and shall be treated tor moisture ang fungus protection in
accordance with MIL-W-18142,

3.1.4.16 Glass.- Glass for use In equipment for protection of
instruments, meters, and cathode-ray-tube faces, and for viewing dlals
and Indicators, shall be in accordance with MiL~-G-81704, Glare-proof
gless shall be used when the equipment to be viewed wiil be iliuminated
from an outside source, When design requires the use of shatterproof-
type glass, Class |, Grade A of MIL-G-3787 shell apply.

3.1.4,16.1 Glass (nongg?ucal).- Nonoptice!l glass products shall
conform to MIL-G- I or WO=-G=451.

3.1.4.16.2 Glass (optical).- Optical glass used in the fabrication of
lenses, prisms, reticles, first surfece reflectors, and simliar elements,
shall conform to MIL-G~174 or MIL-0-]3830.

3.1.4.16.3 Gless (mirrors).- Glass mirrors shal! conform +o MiL~-M=13508.

3.1.4,16.4 Pliate glass (optical).~ Piate gless used in sny portion of
the Image path shali contorm to Class |, Grade C of MiL-G-174, For other
applications, Type | contorming to DD-G-45! shall be used.

3.0,6.16.5 Upvice ¢riters.- Optice! f'Iters she!' be selectec ir
accordance w!th L-F-
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3.1.4.17 Rubber.~ Except for the cellula:r rubber types of 3.1.4.17 |,
rubber materials used for the absorption of noise, shock, vibration, or
tor application where resillency 1s required, shall be In accordance with
MIL-R~3065,

3.1.4,17.1 Celluiar rubber.- Celliular rubber used tor the absorption
of noise, shock, vibration, or where resiliency ls required, shall be In
accordance wi+th MiL-C-3133

3.1.4.17.2 Synthetic rubber.~ Where resistance to oll and fuei s
required, general-purpose synthetlc rubber contorming to MiL-5-6B55 shal
be used. Where resistance to low or high temperatures or fear resistance
1s requtred, silicone rubber conforming to ZZ-R-765 shall be usecd.

3.1.4.18 Rope.- Rope shall be in accordance with T=R=-605 or
MIL-R-1670, For outdoor use, nylon rope tn accordance with MIL~R-24050
shal! be used,

3.1.4.19 Lubricants.~ The selection and application of lubricants
shall conform to MiL-L-17192 or MIL-STD-B38.

3.1.4.20 Encapsulating and embedding (potting) compounds.- Selectionr

of encapsulating and embedding compounds shall be in accordance with

I'Equu"‘Gnluul 47 of MIL-STD-454.

3.1.4.21 Flux (solder).~ Flux for electrical soldering shail be of
rosin or mildly activated rosin, and shall conform to type R or RMA of
MIL-F-14256, No acid or acid salt shall be used in preparation for
or during soldering. Flux used for mechanical (noneiectrical) joints
shall conform to 0-F-506.

3.1.4,22 Motion plcture film,- Motion picture film materials shell
conform to the requirements ot the detail specification. Motlion plcture
film base material shall be seiected in the ‘o!lowlng order of precedence-

(3) Polyeste
(b) Celluiose acetate.
3.1.4,23 Sound recording magnetic tape.- Sound recording magnetic

tape shall be as specified 1n 5.1.4,23.1 or 3.1.4.23.2, as applicable to the
requirements of the detail specification.

3.1.4,23.1 Cellulose-acetate bsse magnetic tape.- Cellulose-acetate
baso magnetic tape of |.5 mil thickness shall be used to record "master
tapes" when the tapes are to be used for duplication.

3.1.4.23.7 Polvester~base meanetic tspe.- Polyester-base magnetic
tape ot .0 m | Thickness shall de usec for all recoraing purposes cther than
as speclfied in 3.1.4,23,1.

20
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3.1.4,24 Other materials.~ The toltowing materials sha!! no* be used
unless approved by the procuring actlvity tn accordance with the reguirements

specified 1n 3.1.3.

(a) Linen
{b) Cellulose scetate, except as spascitied in 3.1.4,22 ond 3.1.4.23
- (c) Coliulose nitrate
{d) Regenerate ce!lulose
(e} Jute
(1) Leather
{g) Cork
{(h) Paper and cardboard
(¢} Organic tiberboard
(j) Hair or wool felts
(k) Plastic materials using cotton, linen or wood flour ss a $i1liler
(1) Radioactive material.
3.1.5 Parts.- Parts shal! be as specified in 3.1.5.1 through 3.1.5,32.
3.1.5.1 Batteries.- Batteries shal] not be used uniess specified in the
detal! specification. Batteries, when spacitied, shall conform t+o requ:re-
ment 27 of M}{-STD-454,

3.1.5.2 Bearings.- Bearings shall conform to requirement 6 of MIL-STD-454.

3.1.5.3 Blowers.~ Biowers for cooling electronic equipment shali conform
To MiL=B=-23071,

3.1.5.4 Cepacitors.- Capacitors shall conform to MIL-STD~198,

3.1.5.5 Circuit breakers,- Circutt broakers shail conform to
requirement 3/ of MiL-51D-

3.1.5.6 Component clips.- Component clips shall conform to MiL-C-24066.

V.27 Connectors, electrical.~ Electrical connectors shall conform to

~r .-

requirement 10 ot M{L=S p=454,

21
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3.1.5.8 Crystal units.- Crystal umits shall coniorm 1o MiL-C-3096.

3.1.5.9 Fuses and fuse hol!ders.- Fuses and tuse holiders shall conform
lo requirement 39 of MIL-STD-454.

3.1.5.10 Gaskets.- Gaskets Iintended to prevent leakage of petroieum
products, glycol, alcohol, or water shall be.mede from materials complying
with MIL-R-3065, MIL-C-6183, or MIL-A-702|, as applicable. ™O" ring
gaskets shall be 1n accordance with MI{=P=-53{5, Mi{=-P-5516, or M{L-P-
25732, as applicable.

3.1.5.11 Instruments, simulated.- Simulated Instruments, where applicabdbie
tfor training device use, shall be In accordance with MIL-1~82356,

3.1.5,12 Portable equipment power cables.~- Cable assemblies used to
furnish electrical power to portable |tems of equlpment, such as test
equipment, test fixtures, and trouble lights, requiring single-phase, 115V,
60 Hz, AC power, shall conform to J-C~175, type i,

3.1.5.13 Insulators.- Insulators shal! be in accordance with requirement

(I of MIL-STD-354,

3.1.5.14 Knobs.- Knobs shail be :n accordance with MS 91528 per
MIL=-K-3926.

3.1.5.15.1 Incandescent.- incandescent lomps shall conform to W-L-10!,
T- 1-3/4 midget tlange 28-voi*t iamps shall be in accordance with MS 18209,

T-! bulb, based, 28 volt |amps sha!l be 1n accordance with MS 3338, Iindicat-
tng lamps shall contorm to W=L~il|.

3.1.5.15.2 Fluorescent.~ Fluorescent lamps shall conform to W-{-116,

3.1,5.15.3 Glow,- Glow lamps shatll conform to MIL-L-15098,

3.1.5.15.4 Microminiature.- Designs employing microminiature |amps
(categorized as -3V, 20-250 millilumens 1lght output) shail be restricted
to applications where a light source approximating & point light source
is the primary objective with light output being a secondary factor.

3.1.5.15.5 Ultraviolet.- Ultraviolet lamps shall be selected from types
whose radiant power density peaks in the near ultraviolet region (wavelengths
ot 365 mu or longer) of the spectrum., For general purpose ultraviolet ares
itghting, the Type BL fluorescent {emp or & simllar low pressure mercury
vapor lamp is preferreg. For spot or small quantity appiications, the argon
glow iamp myy De usec. Carbon arc or tungsTen #1lament incanoescent amps
shail nc* be usec for *he produc*.o~ cf ultraviclet radiatio~ Intended for
visual display purpocses,

22
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3.1.5.15.,6 Gaseous discharge (short arcl.- For visual display applications
which require the use of special gaseous discharge lamps, the xenon |amp shou'd
be used. Argon-mercury, mercury-xenon, or the concentrated arc type, such as
the zirconium-oxide, mey be used |{f approved by the procuring activity,

3.1.5.16 Meters, electrical indicating.- Electrical meters used to
Indicate volts and amperes shal!l contorm to MIL-M-10304 or MiL-M=16034.
Electrical meters used in the manufacture of simulsted instruments shall conform
to the above speciflications or be of the edge reeding type bullt to commercial
standards,

3,1.5.16.1 Sensitlivity.- Meters which have a fuli-scale defiection of
less than 50 microamperes shall not be used without the approval of the
procuring activity,

3.1.5.16.2 Shunts, meter.- Meter shunts shall conform to requirement
40 of MIL-STD-454,

3.1.5.17 Motors, dynamotors, rotary power converters asnd motor-generators,-
Motors, dynamotors, rotary power converters, and motor-generators shall
conform tC reguirement 46 of M| L-STD-454.

3.1.5.18 Rectifiers, seienlum.- Selenium rectifiers, when approved for
use by the procuring activity, shall conform to M!L=R-11050 or MiL-R=-14224,

3.1.5.19 Relays.~ Relays shall conform to MIL~R-5757, MIL=-R-6i06 or
MIL-R-39016.

3.1.5.19.1 Reed relsys.- Reed relays shal!l conform to MIL~R-5757.

3.1.5.19,2 Thermal time defay relays.~ Thermai time delay relays shall
conform to MiL-R~[9648,

3.1.5.20 Reslistors.- Resistors shall conform to MIL=-STD~1969,

3.1.5.20.1 Varlable, linear precision, tsppable (potentiometer).~ varlable,
linear precision, tappable resistors shall contorm to MilL-R-%903.

3.1.5.21 Semiconductors.- Semiconductors shall conform to requ:rement
30 ot MiL-STD~454,

3.1.8.,22 Shlelds, elsctron-tube.- Electron-tube host dissipating shields
shall conform to MiL-5-2425i, For miniature or subministure printed crrcuit
ap: ‘tce*lor, wrep-zround type tube shields, made ot soft copper, silver, or
sluminur heid by beryliiium copper spring or equivaiert, shel| be usec.

3.1.5.23 Sockets, electron tubes and electronic components.- Sockets
tor zlectron tubes and eloctronic components shali conform to MilL-5-12882
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3,1.5,24 Switches.- Switches sha!l be as specifiec 1n 3.1 5,24.1 through

3.1.5.24.8.

3.1.5.,24,' Assemblies and actuators (push-button and lim:t),- Switch
assemblies and actuators shail be In accoraance with MIL-5-B8B05.

3.1.5.24,2 Push-button, lighted.- Lighted push-button swltches shal)
conform to MIL-5-22885.

3.1.5.24.3 Push-button, and limit,~ Push-button and limlt switches
shall contorm to Mil-5=-8805.

3.1.5.24,4 Rotary, low current.- Low-current i1otary switches (up to
two amperes) shall contform to MiL=-5-378B6.

3.1.5.24.5 Rotary, high current,~ High-current rotary switches shatl)
conform to MIL-5-1529) (snap-action type) or MIL-5-21604 (seiector type),

3.1,5,24.6 Sensitive.~ Sensitive switches shall conform to MIL-5-8805,

3.1.5.24.7 Toggle.- Toggle switches shall contorm to MIL-5-3950 or
MIL-5=-6834,

3...5.24.8 Tnermostatic, bimetaiiic.~ Bimetoil ¢ tharmostatic switches
!

shal | conform +o MIL-S=2423%
3 .5.23 Synchros.- Synchros shali conform to MIL-STD-710.
.5.26 Terminals, terminal boards and terminal strips,~ Terminals,
term ! boards, and terminal strips shall contorm to requirement {9 of
MiL-3TT 454,

3.1.%.27 Trenstormers, inductors and colls.~ Transformers, inductors, and

cotls shall contorm to requirement (4 of MIL~5TD-454. Transformers and
inductors shall be Grade four or five, Class R, Life expectance X.

3.1.5.28 Tubes, electron.- Electron tubes shall conform to requirement
29 ot MIL-STD-454,

3.1,5,29 Vibrators, Interrupter snd self-rect!fying.~ Intorrupter
and self-rectifying vibrators shal!l conform to MIL-V-95,

3.1,5,30 Flexible tuning shafts.- Flexlble tuning shafts shall contorm
to MIL-5-3644,

3.1,5.31 Radiofrequency (RF) cables.- RF cables shall be In accordance
wlth ML =C=17,

3,1,5.,32 Moblie electric power generators.- Mobiie electric power
generztors shali be in accordance with Mil=STD-632-

24
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1.1.6 Processes.- Processes shall be as specified in 3.!.6.] through
3.1.6.12.

>.1.6.1 Bondlng, adhesive - Adhesive bonding shal! be In accordance with
requirement 25 of MIL-STD-454. Adhesive used for bonding shal! develop the
requt red strength needed for the application and shall meet the environmental
requirements of the training device. Adhesives that give off volatile
by-products, or vapors harmful to lite, or contain corrosive substances,
shali not be used. .

3.1.6.2 PBrazlng.- Brazing of steel, copper, copper alloys, nickel, and
nickel alloys shall be in accordance with MIL-B~7883.

2.1.6.3 Crimping of sofderiess terminal lugs.~ Crimping of solderiess
terminal lugs shall be in accordance with requirement |9 of MiL~STD=454.

3.1.6.4 Glass coating.~ All optical or nonoptical glass requiring
antireflective coatings shall be treated in accordance with MiIL-C-675.

3.1.6.5 Metals (coetling, plating and treatment).- The finishes and coatings
on equipment shall conform to requirement |5 ot MIL-STD-454. Salt spray
test shall not be required unless specified in the detail specification.

3.1.6.6 Painting, and preparation for.- In preparation for painting,
after all machining, welging, and brazing operations are complieted,
the exterior and interior surfaces of all enclosures shalil have all rust
or other visible corrosive products and flux removed and shaii{ be thoroughly
cleaned of all grease, oil, and dirt by solvent wiping, vapor degreasing,
or caustic washing and rinsing. Painting shall be in accordance with -
MiL-F-14072.

3.1.6.6.1 Non-skid surfaces.- On painted surfaces where personnel normalily
step during tralner use or malntenance, the surtace shall be covered with
non-skid paint or 2 sultable non~skid material.

3.1.6.7 Printed wiring.- Circult carc assemblies and printed wiring
boards shali be tabricated in accordance with requirement {7 of MIL-5TD-454
and the following:'

(2a) Edgeboard (single part) type connectors shal!l be acceptable
for ground training equlpment

(b) Repalr of clrcult card assemblies and printed wiring bosrds
shal!l be in accordance with [nstitute ot Printed Circults
Standard [PC-R-700. Approval shall be obtained from the
Contracting Otflcer prior to repalr



Downloaded from http://www.everyspec.com

Wi -T-23991 8

(c) Design of printed wiring boards shall contorr to MIL~5TD-275
when specified tn the deta:l specification. Copper conducto~
patterns which are not solder coeted or plated shall be
protected by a conformal coating, In accordance with MIL-1-46058

(d) Contormance testing sha!i not be requlired unless specified in
+he detall specification.

3.1.6.8 Riveting.~ Riveting shal! be accomplished i1n accordance with
MiL-STD-403,

3.1.6.9 Solderling.-

3.1.6.9.1 Electrical.~ Electrical soldering shall be in accordance
with requirement 5 of MIL-STD-454.

3.,1.6.9.2 Nonelectrical.- Nonelectrical (structural) soldering shall
corform to requirement 5 of MIL-STD~454. Solder used shall be composition
SN35 or SW50 of QQ-S5-571.

3.1.6,10 Solderless electrical connections (wrapped).- Solderless
electrical connections (wrapped) shall be in accordance with M{L~STD-1130

2,161 Welding, - Stryctyral welding shall conform to requirement |3
of MiL~5TD-454. Resistance weliding fo1 electronic modules shall conform
to MIL-w-B933.

3.1.6.12 Encapsulation ang embedment {potting).- Encapsulation and
embedment (potting) of a2 part or an assembly of discrete parts shall be in
accordance with requirement 47 of MIL-STD-454,

3.2 Design.-
e i——

3.2.1 General.~ Training device desigr =tall be in accordance with the
applicable requirements of 3.2.1.! through L.2.4.5 of This specification and
the deslign reguirements of the detail specitication,

3.2.1.1 Interchangeability.- Interchangeabii!t+y shall be In accordance
wlith requirement 7 of M|L-STD-454. Items performing |ike functions within
the trainisg device shal!l be interchangeable.

3.2.1.2 5Satety.- A system satety program shaii provide a discipiinec
approach to control safety aspects and evaluate the system's design; identify
hazards and prescribe corrective action in a timely, cost effoctive manner
tn accordance with MIL-5TD-882, reauirement | of MiL-5TD-454; the hazards
and safety roqulrements of MIL-STD-1472 except for the edge rounding
reculremen*, anc as spec ‘iec In 3,2,1.2 | through 3.2.1.2.7, and 3.2.4.5 (&’
o +his specrfication =s aprircable.
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3.2.1.2.1 Emergency lighting.~ When specifled In the detei! spocification,
an emergency |lght set, in accordance with w-L-00305, shall be provided.

3,2.1,2,2 Other safety testures.- In the event that one or more
design features of this specification (or +he detail specification)
constitute a hazard to personnel using or maintsining the training
equipment, notification of this condition shall be made to the procuring
activity tor direction. This hotification shall include recommendations
tor sppropriate revisions to remove the hazard,

3.2.1.2.3 Meters.- Tralning device design incorporsting the meters
of 3.1.5.16 shall be in accordance with the meter safety considerstions of
Requirement | of M{[~STD-454,

3.2.1.2.4 Electrical circultry.~ The dgesign of electrical circultry
sha!| conform to NFFA No. 70.

3.2.1.2.5 Equipment high temperature warning.- When electronic or
hydrauiic equipmert may be damaged due to high temperatures, an automatic
high-temperature sudible warning system shatll be instelled. Means shall
be provided to cut-off the audible warning alarm after sounding, while
The equIpmenT is seculrsd and &!lowsd +c cool! down. (See 3.2.3.10.9.4),

3.2.1.2,6 ¥ -ning marking for simuiated and modified components.- Simulated
or modi fied comp nents which afe tor trainer use only, shall be suitably
identified as sr.cified in 3.2.1.2.6.1 and 3.2.1.2.6,2.

3.2.1.2.6.1 Tralner use only components.- Trainer use only precautionary
lsbeiing shall a. !y to the following:

(8) Iinstruments, components, controls, and the |lke, which have
been modified for tralner use

{(b) Instrumonts, components, controls, circult breaskers, and
the |lke, which have been produced for treiner use and
which have overall outward appearance substantially ldentical
to the operational item for which It could be m!staken,

3.2.1.2.6.2 Trainer use only identification.~ Trainer use only
ldentiftication shall Include a decalcomanla or nameptate with the legend.
"WARNING: FOR GROUND TRAINER USE ONLY" affixed to the component. Additionally,
vellow paint shall be applied to the back, or other sxposed surtace )
ot the component, Such merking shall no* obscure other identification
or labefing.,

3.2.1.2.7 Acoustical noise.~ Acoustical noise levels shat! be Ir
accordance with the hazardous noise 8ng contro: reguirements of Mi(-ST0-147C,
untess otherwise specifred in the detai! speclification,

27
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3.2.1.3 Mounting of parts,- Brackets, lugs, flanges, clamps, inserts,
and other mounting arrangements shall securely retain components and parts
when the equipment Is subjected to environmental conditlions as specified
in the detall specification(s), Rivets shall not be used to mount parts
where they may require removal for maintenance. Parts shall be mounted
so that ioosening or permanent separation wiil| not occur when the equipment
Is subjected to shock and vibration conditions as specified In the detall
spaci fication(s). Junctions between mating surfaces shall not be employed
as the sole means of preventing fixed parts from rotating. Parts shall
be secured in such a manner that tailure of & single screw will not free
the part,

3.2.1.4 Protection ot parts,- internal parts of the rraining device
subject to damage, change i1n physical characteristics, or malfunction
trom the accumulation of dust, soot, insects, or other contamination
shall be protected from the direct path of natural or forced air circulation
by filters,

3.2.1.5 Cooling.- The training equipment design shall provide tor
part, assembiy, and cabinet operation in & thermally ambient temperature,
w1thout hot spots, when operated within the temperature and environmental
conditions specified 1n the detai! spacification. When forced alr cooling
15 used the following guidelines shall apply:

(a) Fans and blowers shali operate from the equipment power

source ~—
(b) Air filters shall be located at all intakes and sha!l! be
removable to permit cleaning without disassembly of the
equipment
(c) Openings or ducts shall be provided to carry the exhaust
air away from the unit. Wwhere teated alr may affect the
room temperature, the heated air shal! be exhausted outside
(d} All exhaust openings shall be located 2t the top, rear or
side of the training equipment consistent with the location
of associated cabinets and equipment
(e) Fans or blowars shal! be placed at the Intake end of the duct
(f) The maximum air veloclty through the enciosures shall not
exceed 900 ft/min
(g) Electronic equ:pment enclosures shall be of the ventilated
type as defined in MIL-STD-108. All cabinet enclosures
except those remoteily located shall have air inlets for use
with forced air ven*ila*ion
“
o
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(h) The squipment exhaust temperatures Ints the room shall not
exceed 110°F

(1) Internal cabinet temperatures shall not exceed 110°F,
measured not less than one~half (1/2) inch from the nearest
hent~producing unit.

3.2.1.5.1 Climmtic condltlons.- Except 85 otherwise specitied in the
detai| specification the fraining equipment shali withstand the foliowing
climatlic condltions:

(s) Temperature:
(1) Operating: 60° to 110° F
(2) Nonoperating and storage: =65° to +I60° F

{b) Relative humidlty - Up to 90 percent condensation due to
temperature changes

(¢c) Barometric pressure:

el
-y

C
N
J 13
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%)
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m
w
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({) Operating: From 3i.3% t
(2) Nonoperasting: From 31.35 to 5.5 Inches of marcury.

3.2.1.5.2 Electronic oquipment thermal deslgn.- Thermal design ot
electronic enuipment shall be in accordance with Requirement 52 ot M|L-
STD-454,

3.2.1.5.3 Wattege dissipetion.- Where wattage dissipation calcuiations
Indicate heat problems, the design of the sffected eauipment shall be governed
by therma! considerstions. The ftollowing are some methods of solution:

(a) Provide structural conductors to carry the heat to the extremiiies
of the unlt

(b) Provide radiasting areas and, If needed, tins to permit convection
of the heat

(c) isoiate heat dissipating parts and subassembiies to prevent heat
flow Into adjacent parts

(d)} Employ completely bonded heat sinks for sll heat dissipating parts

() Use msterials and parts of prov n therme! capab’!!tles.
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3,2 1 € Human englneering - The tralring oevice shall be designed
1n accordance with the princlples and criteria of MIL~H-46B855 and MIL-
STD- 1472 as applicable, unless otherwlise specified In the detal! speciflcation
The Human fnglneering Guide to Equipment Design shal! be used In providing
addl tiona! design guldance for workspace tayout, consoles, controls,
and Jisplays. .

3.2.1.6 | FuncTtional characteristics -~ The functionat characteristice
ot the training device shall provide support procedures for modifying
and shaping behavior, specifically atfording a capabllity for practice
1n speclalty and team oriented mllitary tasks.

5.2.2 Mechanlcal.-

52 Z.1 Size - Unless otherwise specified 1n the detall specification,
alt units of 2 training device shall be of a size to permit passage
through doorways and openings enroute or encountered at the installation
site 1n accordance with the land-based, fixed installation requirements ot
3.2 2.4, through 3.2.2.1 3,

5.2.2.1.1 Land-basec installation.- Ai' units of the training device ang
aux.liary equlpment, wher uncratec, shal!! be capable of passage through 2
doorway 36 inches wide and 78 inchas high. Th:s reqguirement may be walved by
the Government under +he ol !cylns ~pnditione

(a) Bullding in which the training device wili be housed Is to be
constructed specifically ftor the training device

(b) Building, 1n which the training device wi!l be housed, can be
identified and size !Imitations established in the detall
specification

3.2.2.1.1.1 Moblle.- The maximum size of unlts shal! be as specified In
the detall specltication.

3.2 2.1 2 Surtace vessel installation.~ All units of the treining device,
Including maintenance parts, and auxi|lery equipment, intended for interior
surface vessel Installation, when uncrated, shall be capable of passage
through an openling 26 inches by 45 Inches (reduced further by round corners
on an 8 inch radius) or through a hatch 30 inches by 30 iInches (reduced
turther by round corners on a 7-1/2 inch radius). The overall height,
including shock mounts, shal!l not exceed 72 Inches.

3.2.2.1.3 Submarine installation.,- Al]l units of the tralning device,
including malntenance parts, and aux!liary equipment, intended for interior
submarine instaltation, when uncrated, shall be capable of passage through
2 doorwav 20 inches wide bv 38 inches hion (reduced further bv round corners

[Re!

on a T inch radivs., or through e clrcular hatcn 25 inches in ¢iameter.
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3.2.2.2 Equipment weight.- The equipment weight shali be In accordance
with the weight requirements of MIL-STD-1472 to the extent specified (n the
detail specification.

3.2.2.3 Enclosures (see 6.2.4.1.4).~ Training device enclosures shall
be constructed such as to meintain rigidity with a low center of gravity
and shall be capable of being moved or shipped without the misafignment of
structure or loosening of components or mounts.

3.2.2.4 Chasslis mounting (see 6.2.4.1.3).~ Channel-type track and roller
systems or simllar chassis slige-mounting methods shstl be acceptable for
use with sectional or moduiar construction to provide access to eiectronic
components and other chassis-mounted parts snd to permit withdrawal ot the
chassis. Chassis stops of the shock absorbing Yype shall be provided to
reduce shock when moving chassis to elther the fully opened or fully closed
position. Sufficient cable sieck shall be provided to electrical cebles
and connectors to preclude insdvertent disconnection. The slide
mounting shall provide sliding actlon without friction or binding and permi+
rotation to the servicling position if such rotstion Is required. Each msjor
assembly or chassis so mounted shall be compietely removable from 1ts enclosure
by disconnecting appropriate electrical connectors and releasing sifde catches
or locks.

3.2.2,4.1 Chasslis protection.- When a chasslis, module or subassembly
Is removed from Its normal rack position or housing, it shall be possible
to place the chassis, module, or subassembiy, on any side, except front
or rear, on a smooth surface without causing damage to any of its components.
It shali be possible to operate the chassls, module, or subassembly in 2
removed pos!tion from lts housing by appropriate means provided for this
purpose.

3.2.2.5 Vibretion and shock protection.- Training device equipments
shall be provided with vibration Isolators Incorporeted intoc the design
in accordance with the vibration and shock protection requirements as
speci fled in the detall specificetlion. Cushioned stops shail be provided
that shal| engage gradually under shock.

3.2.2.5.1 Shock-absorbing washers.- Shock-absorbing, stress-rellef
washers shal]l be used in mounting brittie meterials or component parts,
such as, glass, ceramics, and the |ike. The weshers, and Instaliation
thereof, shal! meet the "fastening of brittie materisis" requirements of
M|L-STD-454, Requ!rement 12,

3.2.2.5.1.1 Wwashers for ceramic and vitreous surfaces.- Buffer washers
of sultable motalllc or fibrous material shall be used betwesn the
otherwise facing surfaces c‘ & cararic or vitric Insulator or vitreous
ename| resistor and 2 metel part, whenever practicable. Buffer washers
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of sof* copper or other suitable me*arial shall bLe usec whenever the
heat resuiting from soldering or like operations during assembiy, or
Internal hest resulting from normal operation of the equipment, is of
such degree as to cause deteriorstion of fiber washers in any manner.

3.2.2.5.2 Vibration isolation.- |tems constituting sources of vibration,
when tnstalied in the trainer frame, shal! be mounted with vibration isolators
tc prevent the transmission of vibration into the trainer structure. Where
vibration isolator mountings are used, means shal!l be provided to secure
each such trainer mounting for shipment.

3.2.2.5.3 Shock mounting.~ Hard shock mounts shal! be used in mounting
cabinets, consoies, and other (tems susceptible to damage trom shock loads
imposed by transit conditions,

3.2.2.6 Lubrication.,- Training device lubrication design shall be in
accordance with MIL-L-17192. Lubrication tittings shall be located such
+hat damage will not result to assemblies from dripping oill.

3.2.2.7 Front paneis and removable cover plates,- Front paneis and
removable cover piates shali emplioy captive-type screws or sim:lar devices
for screw retention. # chain fastened to the equipment shall be used on
removable covers for which nc convenient location ftor depositing the cover
1s avallable during maintenance, The captive fasteners shall employ sliotted
heads or knurled and slotted heads and shall be designed to allow individual
loosening prior to movement of the part to which the fasteners are captive.
Design of panels and removable cover plates shall be such as t¢o provide for
their selt-alinement with their retaining nuts, blocks, or inserts without
sticking snd without damage to threads. Where parts or assemblies are
mounted on hinged doors, panels, or covers, electrica!l ground return shall
not depend on hinge contact for electrical continuity. A separate grounding
means shall be provided for the electrical ground return,

3.2.2.8 Gears and gear trains.- Gears and gear trains shall provide
continuous tooth contact without Interference, tight spots, loose spots,
or other irregularities, Where friction is 8 critical consideration,
planetary or epicyclic gearing shall be preferred to worm gearing., Gears
sha!l be manutactured in accordance with American Gear Manutacturers
Association (AGMA) standards. The ciass of gear shall be determined accord-
ing to its appllication. Except for commercialiy avaliable gear boxes which
are integral with motors, high-speed geared transmissions shal! Include
permanent iy lubricated bearings.

3.2.2.9 Contact springs.- Contact springs shall be In sccordance
with tho spring performance and design criteria as specitied In requlremen+
M1 ot MIL-S5TD=-454,

3.2.2.10 Knobs sno handles.- Knobs and handies sha!| be secursg
tc shafrts by fwo siottec or hecessed hexagon head se*screws !oceted
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90 degrees apart, Plastic knobs shall have metal inserts for setscrew
installation, Wher rotational! torces so dictate (1.e. force magn:tude,
stepping forces), or where the knob indexing must mstch the shaft angle,
poth the shaft and knod shall be spiined, or the shaft shall be flatted
and the knob titted for mating with the shatt. Pointer-type nonparallax
knobs shall be used for ali control tunctions involving discrete position
setting. For control functions and continuous positioning, clrcular-type
knobs shaell be used,

3.2.2,11 Fastensrs and fastenings.- The application of fasteners and
fastenings shail be in accordance with requiremsnt 12 of MIL-STD-454 and
es specified in 3,2,2.11.1 through 3,2.2.11.7 ot this specificstion,

3.2,2.41,1 Locking devices.~ Locking devices shall be capable of
retaining the controls in any given setting within the range of control.
The locking and unlocking action shal!l not affect the setting of the
controi, Where verniers are used, the locking device shall cperate
oh both main and vernier controls.

3.2.2,11.2 Ciemps.~ All pfug-in electronic parts and electron tubes
shall be securely retained by clamps whare necessary to meet the shock and
vibration requirements of the deta:’ specification, Clamps, when used, shall
be capable of being easifiy released for i1tem repiascement.

3.2.2.11.3 Threads, special- Unless approved by the procuring activiiy,
parts with threads other than those specified in requirement 12 of Mi{-5T0-454
shali not be used.

3.2.2.11,4 Threaded ad)usting devices,- Threaded devices used for
adjustment purposes shall conform to either the unified~coarse or fine-thread
serics in accordance wlth Nationa! Bureau of Standards, Handbook HZB,

3.2.2.11.5 Fiathead screws- Flathead screws shall not be used in sheot
or thin-walied meterial having a thickness of less than one and one-halt times
the height of the head of the screw. Wwherever flathead screws are used, the
screw head shall be compietely seated in the material.

3.2,2.11.6 Panel-mounting screws~ Panel-mounting screws shall be
iimited to ovai~head or recessed flush~head screws,

3.2.2.11.7 Commercial utility parts.~ Commercial utility parts, such
ms: screws, bolts, nuts, washers, pins, rivets and simiiar sme!ll parts
having suitable properties may be used provided that:

(2) They can be replaced by standard parts (MS or AN) without
slteration

(b) The corresponding MS or AN standard par number 15 reterencec
tn the part list and on the training device drawings.
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3.2,2,12 Indicator windows.- Where operating controls require the
reading of dlals through windows 1n the panels or the control housing,
+he windows shat! be of a size to enable the operator to read three sets
of figures so 2s to maximize detection of indication changes.

3.2.%3 Electrical and electronic.

3.2.3.1 Unitized design.- Traininy device equipment shall be of unitized
design incorporating repairable modular assemblies (see 6.2.4,1.6) of the
+ypes and sizes 1n accordance with MIL-STD=-736.

3.2.3.2 Printed circuit construction.~ The design and construction ot
printed circuits and printed crrcuit boards shall contorm to MIL-STD-73€
and MIL-STD-275,

3.2.3.2 Circult design.- Clircuit design shall! be 1n accordance with
MiL-STD-736 as appiicable to the reguirements of the detai |l specification.
When design dictates the use of matched electronics parts, the contractor
sha!l notify the procuring activity In writing

3.2.3.3, 1 Microcircuits.~ Microcircuits shai! be in accordance with
requ!rement 64 of MIL-5TD-454. Specific written approval of the procuring
activity shail be required tor The use ot microcircuits which have uncun-
trolled performance parameters. The required performance of a microcircutt
sha!l not depend upon the unique characteristics of an indiv:idual part
selected. Microcircuit devices selected from multiple sources shall be
mechanically and eliectricaltiy compatible.

o

3.2.3.3.1.1 Semiconductors.- The choice and application of semiconductor
devices 1n the design of ftraining devices shall be in accordance with
requirement 30 of MilL-STD=454,

3.2.3.3.1.2 Interconnection accessibiiiiy.~ Except for throwaway units,
individual modules shall be attached by wiring planes in 2 manner permitting
replacement of indlvidual packs by sofder-dipping or an equivalent process.

3.2.3.3.1.3 Mounting.- The mounting configuration shall be such as to
provide optimum heat dissipation to insure that the device temperature rating is
not exceeded.

3.2.3.3.1.4 Shielding.~ Shielding shall be provided to protect
low-power level signal circuits against the electromagnetic Interference
ettects of conducted or radiated radiofrequency energy. Shielding shall
not prevent replacement of defective wafers.
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3,2,3,3,1,5 Plue-in modulec.- Mating meie and femaie plug-in modules
shall be provided with » positive keylng safety srrangement to preciude
insertlon of a modulfe Into the wrong receptacle.

3,2.3.3.1.6 Reference designators.~ Reference deslignators tor mlicro-
circuits and microclrcult modules (for equipment covered by this specification)
shali contain the prefix "uU",

3.2.3.3.1,7 Orewing identi¢ication.~ Microcircults, microcircuit
modules, and similar units identi¢lable as 8 functional entity shall be
identified by reference designator and nomenciature on all trainer drawings,
Electrical performance characteristics or parameters necessary for normal!
operation, test or repair, shall be identified on the appropriste drawings.
whenever possiblie, clircult functions shall be represented by equivalent
discrete eiectrical components. This requirement |s applicablo to oniy
Air Force procurements,

3.2.3.4 Circult protective devices.- Clrcuits shall be protected by
fuses or circuit breakers or other protective devices In sccordance with
requirement [, and requirement 8 Cimss | of MiL-STD-454. Al! power
protective odevices shal!l be placed in the losd side of the circuit, Multiphase
equipment shall be protected by phase-reversal relays and drop~phase protective
relays,

3.2.3.5 Electron tubes and semiconductors.-~ Electron tubes shal| be
se lected from the types |isted in MIL-STD-200. Semiconductors shall be
selected trom the types {isted in MIL-STD=-701.

3.2.3.5.1 Electron-tube and semlconductor sockets.- Electron-tube and
semiconductor sockets shall be of the single unit type.

3.2.3.5.2 Electron-tube shields.- The heat-dissipating electron-tube
shields of 3.1.5.2¢ shall be so mounted as t+o provide positive electrical
contact between: (a) the shield base and supporting chassis and, (b} the
shieid and the supporting shieid base. The dc resistance between contact
surtaces of (a) and (b) shall meet *he test requirements of 4.4.2.2,10,

3.2.3.5.3 fitsment and heater connections.- Electron-tube heesters and
fllaments shall be connected (n parallel.

3.2.3.5.4 Tube coolling.~ Tube location and environment shal! ensure
that tube temperesture ratings are not exceeded. Tubes other than pulse
types shall be opersted a2t not more than 80 percent of their maximum rated
plate dissipation, Heat dissipastion means shall be provided. Hest
dissipating shieids shall be used where electrostatic shielding of electron
tubes is required,

3.2.2.6 Raslstors ~ Selectior and use of resistors shal! be in accordance
with MIL-STD-199,
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3,2.3.6,1 Variable, tinear precision, tappablie (potentiometers).-
Shuntfng resistors used with variable |inear precision, tappable potentio-
meters of 3.1,5,20.1, shal! not be mounted on the potenti:ometer terminal
board.

3.2.5.7 Capacitors.- Setection and use of caspacitors shall be in
accordance with MIL-510-198.

3.2.3,8 Relays.- The use of relays shall be limited to areas of
design wherein solig-state devices are not feasible. Where the use of
reiays is required, the relays shall be selected from the types cited in
3.1.,5.19 of this specification.

3,2.3.8.1 Contact load currents.- Steady~state contact 1oad currents
shali not exceed 75 percent of +the maximum rated current assigned by the
relay manufacturer for noninductive loads. In circuits employing motors,
lamps, and the |ike, where the surge current may greatly exceed steady-state
current, relays shall have contacts of a8 size and materia! capable of
carrying the surge current without overheating. Paralle! operation of
relav contacts shall not be used to increase the current-carrying capacity
ot +he relay.

3.2.3.8.2 Arc suppression (relay Luntacts:;. Arc suppression of relay
contacts shall be provioed. wnhere space permiis, & Series capss.vor-
resistor conbination s preferred to diode suppression.

3.2.3.8.3 Mercury-wetted contact relays.- Mercury-wetted contact
relays shall not be used in applications which are subject to shock or
vibration during normal! operation. The use of mercury-wetted contact
relays In any application shal! be subject to the approval of the procuring
activity.

3.2.3,8,4 Mounting of sensitive relays.- Sensitive relays subject to
adverse effects ot external magnetic tielas shall not be mounted on & base
of magnetic meterial, held by brackets made of & magnetic matertal, or
mounted within &4 Inches of any transformer, inductor, or similar device
producing magnetic fields that would adversel!y atfect relay operstion,

3.2.3.8.5 Logic applications of relays.- Relays used In logic appli-
cations shall be of the sensitive type and have a [ite of not less than
108 operations (one operation is considered as one complete ON-OFF cycle).

3.2.3.8.6 Stepping relays.~ Stepping relays shall be installed In
dust-tight encliosures or covers.

3.2.3.8,7 Motor-control relays.- Motor control relays shall be provided
w *r 2 terna*ing currer® nc*s7c cf /7 np or ias-ger tom com*tro! relays
shal! be used with motors of /6 hp up 1o |1/2 hp where repestec starting

3nd stopping (s requirea.
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3.2.3.9 Waveguide an¢ coaxial assemblies.- Copper-alloy fianges shat!
be siiver piated a‘ter assembly when used with Siiver-piated waveguice.
Ml L-HDBK-216 shall be used as a guide In the selection and use of waveguides
and coaxial assemblies.

3,2.3,10 Primary power source (line vo!tage and trequency).- The equip-
ment shali be designed to operate from the primary power Ssource line
voltage and frequency specified in the detai | specrfication. The equipment
shall meet the performance limits of operation over the steady-state tolerance
ot plus or minus ten percent 1n voltage from nomina! value speci{ied. For
equipments which will be required to operate with mobile electric power
generating sources, the requirements of MIL~-STD-6338 shall apply. When the
application of MIL-STD=633B 1s required, the contractor shall advise the
procuring activity tn writing,

3.2.3.10.1 Voltsge transient.- Maximum permissible fransient voltage
variation i1s expressed 1n percent of nominal utilization equipment volTage
rating. (See 6.2.13),

3.2.3.10.,2 Voltage transient | imits,~ The equipment shall withs*and
ltne~-to-ground voltage transients of double amplitude of peak voltage when
a*t the nominal vatue (see 3.Z.3.i0). The trans.ents shz!! not cavee fa lure
of any part, prevent resumption ¢f normal operation, or reguire the equip-
ment to recycle when the transients have ceased.

3.2.3,10.3 freguency transient limits5.- The equipment shall be capable
cf operation during transients of plus or minus three percent of nominal
frequency, of whict not more than one percent 1s outside the steady-state
tolerance band of plus or mnus five percent, ang recovering to the steady-
state tolerance band w.thin two seconds. (See 6.2.14),

3.2.3.10,4 Power interruption and trans:ients.- The aquipment shall ve
protected from permanent damage, modification ot characteristics, and
loss or change of analog or computer stored memory information, resul+ting
from the fol!iowing nonsimuitaneous conditions of 11s power source:

{(a8) An interruption with power restored within 3 to 30 seconds
occurring not more than once every five minutes

(b) A vo!tage transient ot three and one-half (3.5) times nominal
voltage to one-tenth (0.1) of normal voltage but short
guration (less than one cycle!

(c) A frequency varieztion of plus or minus {5 percent for per:ods
& TO Ten seconts oCcurring ntt more *than once everv frve
minytes,
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3.2.3.10.5 Power supplies.~ Power supplies shall not be uvperatec at
more than B0 percent of rated fu!l load cavpaclty.

3.2.3.10.6 Fulsed loads.- Equipments which impose random or cyclic
loacs (such as ragar or sonar) on the primary power sources shall comply
witr the requiremerts tor pulsed losds of MIL-STD-|399, Section 103.

3.2.2.10.7 Power tactor.- A power factor of not less than 80 percen*
shal! be maintained tn the training device under norma! operating cond:tions.

3,.2.3.10.8 Balance.- Three-phase power shall be balanced, during normal
operating conditions, so that the current in any leg does not deviate by
more than 7.5 percent from the average current In each of the three legs

3.2.3 10 9 Power distribution equipment.- A power dlstribution unit
snall be proviced to selectively distribute power to the trainer area. The
untt shall constitute the trainer 1nterface with the facility primary and
utility power service. Operational control of power distribution sha!l be
vmp lemented at a power distribution control pane! In accordance with 3.2.3.10.9.2.
2 kevyswitch shall be provided to enable power dlstribution and the time
totalizing meter A red emergency power control shall be provided at the
power control panel and at the other equipment iocations of the
trainer, and when operated sha!l totally remove power from the entire
traine~. The power distribution unit shall consist of controls, indicetors,
bus bars, power relays, circuit protection devices, and the |ike,
tc 1mplement the electrical and electronic requirements of 3.2.3.10.9.1.

3,2.3.10.9.1 Power distribution and cabies.- Individual feaders from
distribution panels to equipment cabinets shall be contalned in conduit,
duct, or armored cable. Cables shall not be spliced. Power cables shall
handle power sources In accordance with maximum power demand based upon the
following criteria

Max i mum Demand Power Sources

2300 watts or less ~115 volt, lI-phase, 3-wire, 60 Hz
(including equipment ground wire)

Greater than 2300 watts but less 230 volt, l-phase, 3-wire, 60 Hz
than 3450 watts or 115/230 volt, l-phase, 3-wire 60 Hz

3450 Watts or more 120/208, 3-phaso, 4-wire, 60 Hz or
230 volt, 3-phase, 3-wire, 60 Mz,
when specified

3.2.3.10.9.2 Power distribution panel.- A power distribution panel
shal! be provided and shal! cortair the elec*rical busses ancd disconnects
The power g:sTritution panel shal! eiectrically 1solate the training eauipment
trom The power Mm@ Ins The utility circurts shall be separately tusec.
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3.2.3.10.9.3 Phase-warning light.- In maddition to the satety require-
ments of 3.2.1.2, and when specified 1n the detai | specification, a red
warning light shall be instailed on or near the power distribution panel
to visually indicate incorrect phase rotation ftor three-phase service.

3.2.3,10.9.4 Temperature sensing alarms.~ Temperature sensing devices
shall be located in all equipment cabinets of the trainer Alarms shall be
activated when the temperature rises above limits for sate operation (see
3,2.1.2.5). Alsrms shall be located on the power distribution panel
with means to identify the area producing the alamrm,

3.2.3.11 Infernal supply voltages.- Preterred values of positive or
nega*:ve DC regulated supply voltages, shall be 1.5, 3, 5, 6, 12, 20, 28,
50, 100, 150, 250 and 300 voits.

3,2.3.12 Electrical bonding.~ The electrical bonding practices
specified 1n MIL=B=3087 and MIL-STD-1310 shail be used as gu:ides 1n the
design of electrical bonding for training devices.

3.2.3.12.1 Cabinet bonding.- Equipment cabinets shall be electricaliy
bonded by use of bonding strap ground connectors. Bonding strap connections
shall not reduce the spraytight, dripproof or watertight characteristics
of the equipment. Bonding studs shall not intertere with the extraction
or insertion of the equipment into the cabinet.

3.2.3.13 Grounding and grounding systems.~ Grounding system design shall
provide three separate and isolated reterence grounding systems to control
ground=-return conducted interference, provide effective shielding, and pro-
tect parsonne!l from electric shock hazard. These are

(a) Primary power grounding
{(b) Signal grounding
{c) Chassis grounding.

3.2.3.13.1 Primary power grounding.~ Primary power circuits shall not
be directly grounded within the training device. All neutrals shall be made
common a2t the power source neutral bus. The neutral bus of the power source
shall be routed through equipment power panels to earth potential at one
point,

3,2.3.13,t.1 Power Iine interference filters.- Where required power
line interference filters sha!l be reterenced to chass:s ground. Power
ltne i1nferference filters shal! meet the electromagnetic compatibi ity
requirements of the deta:! specificatlion.

2.2.2,13,2 Sional groundina.-
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3.2.3.13.2.1 Low-frequency signal grounding.- Sigral ltrequencies Cf
150 kMz or less and puised signals with rise and tall times equal to or
qreater tharm five microseconds shall utilize a grounding system insulated
from the chassis and prime power ground within the training device. Analcg
sys*ems whicr have ‘requencies less than 20 kHz shal! use a grounding System
that i1s referenced to 2 s ngle point to avo.d duplicate and commor signal
grounc return paths,

5.2.3,13.2.2 High-frequency stgnal grounding.- Signal frequencies greate:
than 150 kHz and puised signals with rise and fall +imes less than five
microseconds may utilize chassis as signal ground. Signa! interfaces with
equ:pments not 1n this category shall be properly tsolatea to ensure
noncompromise of the lower-treguency equipment signal ground system
High-frequency grounding (bonding) straps sha!l have 8 length-to-
wid*t ratioc of 5 | and @ minimum thickness of 0.025 inches.

5.2.3.13 2.3 Signa! ground bus bar,~ Cabinets, consoles, and racks
containing electronic equipment shal] have a full-length signal ground bus
bar for the ground reference The bus bar shall provide a low impedance
pa+tr for the equipment transient and cteady-state signal current. The bus
bar shall be connected to each equipment signal ground point reguiring a
reterence and the overall enclosure signal ground point

3.2.3.12.2.4 Signa! aground point. Cab'ie'  ¢censoles, racks, and
equipment shall have a signa! Qround po:!nt isoclaTeg trom CNassis. The
signal grounc point shall be located less than two (nches from the chassis —
ground point, The juncT on resistance between the signal ground bus and
e s.anal ground point sha!l be no greater than 0.5 mil!liohm,

5.2.3.13.3 Cnassis groundirg.- Equipment cazses, cabinets, racks, and
enclosures snalil be retferenced to the chassis grounding system. The chass:'s
grounding svstem shail provide for e fault-current return path for personnel
shock hazerd safety and & low impedance path for RF currents for the trairing
gevice electrical or electronic equipments., The resistance between any two
chassts ground tnterfaces shall be less than 2.5 miiliohm. Piugs and
convenience outiets for use with portable tools and equ:pment shall have
provisions tor automatical!ly grounding frame, case, or housing of tools and
equipment, for personne! shock hazard safety, when the plug(s) 1s mated with
2 receptacle(s) that contforms to W-C-596,

5.2.3.13.4 Shield grounding.- Cable and wire shield grounding termination
practices shall be consistent with the frequencies and the interference
and susceptibility leveis of wires and cables being shielded. The following
shield grounding methods shall be used:

(2) Snieigs used for low-frequency signal lines shall be
terr.1a*el at one end only
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{b) Shlelds used for high-freguency signa! lines may be terminated
8t each end

(c) Coexial cable shields tor low-freguency, (ow-level signal
lines shall be floated from chassls

(d) Condult Bnd external metallic sheath used for overall cable
shielding shall be terminsted to chassls ground st each end
by direct contact around the periphery of the shieid

{e) Shlelds used for restricting high~fregquency Interterence and
reiay lines shal!ll be terminated to chassls ground st each end.

3.2.3.14 Wiring and cabling.~ Wire and cabling routing shall provide
the Isolation required tc meet the slectromagnetic compatibli!lity requirements
of the detall speci¢ication. Interconnecting cables between cabinets and
enclosures shal!l enter from the rear, top, or bottom of cabinets or enclosures.

3,2.3.14.1 Wire anc cable classificetion.- interference~producing or
interference-sensitive wires ang cabies ciassified beiow shall meet the
electromegnetic Interference (EMI) criteris speclified In the detal! speci~
fication:

A\

-
e

{
\

o

lmec | - Clacg | gonsiete nf wirmc and cables between
aquipments or circuits that are not interterence-progucing.
Examples of this class sre:
(1) AC power wiring
(2) Relay and stepping-motor wiring
(3) Actuating power wiring
(4) Motor wiring
(5) Flashing Incandescent and fluorescent {ight wiring

{b) Ciass |1 = Cless || consists of wires and cables that, In
fhemseives, sre not interference~producing but are connected
to interference-sensitive equipments or clrcults. Examples
of this class are:
(1) Microphone circults
(2) Audio and video outputs

(2 Mete-ing zn¢ b-idoe clreults

{4) Transducer outputs

41



Downloaded from http://www.everyspec.com

M| -T=-2399 1 E

(5) OC and AC reference voltages
(6) Rece:ver inputs.

{¢) Class il ~ Class |1l wiring consists ot wires and cables
that are connected to equipments that are both interference-
producing and interference-sensitive. Examples of this
class sre the Pulse inputs and Outputs of digitel equipments.

(d) Cless |V - Class IV wiring conslists of those wires which
carry class:fied Intormation,

3.2,3,14,2 Wiring.- The selectlion and application of interconnecting
wires and cables between chassis racks or cabinets shali{ be in accordance
with requiremsent 20 of MIL-STD=-454. Wire shall have & minimum of seven
strands. Solderless wrapped connections shail be in accordance with
MIL-STD=-1 130,

3.2.3.14,3 Hookup wire temperatures.~ The hookup wire temperature
requi rements of MiL-w=BI60 and requirement 20 of MIL-STD-454 shail apply.
thods compatible with [imiting insulation temperature and the ambient
temperature of 2 given area may be uti!lized to achieve 2 savings in weight,
provided substantiating data are submitted to the procuring activity for
approval,

3.2.3.14,4 Current-carrying capacity.- Current-carrying capacity ot
wires and cables shall be in accordance with MIL-W-8|60,

3.2.3.14.5 Voltage-drop.- The voltage-drop reguirements of MIL-w-8160
shall apply.

3.2,3,14.6 Sisck.- For flexible conductors, including those within
cables terminating 1n multiterminal headers or receptacles, slack shall
be provided to permit not tess than two repiacaments of the part, with the
exception of radiofrequency (RF) leads, whe-e the length must be made as
short as possible for electrical reasons.

3.2.3.14,7 insulstion protection.- Where wires are run through holes
in metal partitions {shields and the l|ike) less than 1/8 Inch In thickness,
the hotes shall be equipped with grommets for mechanical protection of the
insuiation, Holes In panels ot 1/8 inch or more In thickness shall either
have grommets or the hole edges shaz!! be rounded to 8 redius equal to one-
halt of the thickness of the panel. Grommets tor wires operating at RF
potentials shall be of ceramic, styrene, or phenolic material, except for
coaxlal cables, where rubber or neoprene grommets are acceptable.

1.2.3.15 Connections.-
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3.2.3.15.1 Mechanical.- Mechanlical connections sha|| be supported
to prevent breaksge and changes In psrformance due to vibration, Inclina-
tlon, or shock encountered under speclflc service conditions specified
In the detall specification. Wire terminations shall be In accordsnce
with the machanical connections requirements of M]L-5-45743,

3.2.3.15.2 Shilelded wire.- Conductors using metallic shielding
unprotected by an outer Insulation shall be secured so as to prevent the
shlelding from coming into contact with exposed terminals or conductors.
Shlelding shall be terminated at & sultable distance o ensure sdequate
insulation from the exposed conductor to prevent shorting or arcing between
the conductor end the shleldlng.

3.2.3.16 ldentification of conductors.-

3.2.%.16.} Codlng of conductors.- Conductors sha!l be coded In accordance
with MIL-STD-68I.

3.2.3.16.2 Lacguer-insulated wire leads.- Lacquer-insulated wire
leads In excess ot tour inches shall be color-coded by means of colored
lacquer spotted near terminals, except where the jeads terminate at marked
terminals or where the terminal designations and the placement of the loads
provide easy lead identification.

3.2.3.16.3 Wire terminal ends.- The terminal ends ot each conauctor of &
Jecketed cable or hookup wire harmess shal! be marked for identification
purpose by use of tubing markers in accordance with Type F, Grade A, Form
U, Class | of MIL-1-631,

3.2.3.17 Component ldentlfication.=~

3.2.3.17.1 ldentification.- Equipment, assemblies, an¢ parts shall be
marked for identification In accordance with MIL-STD-130.

3.2.3.17.2 Method of marking.~ ldentification markings shall be
permanent and leglble. The markings on plastic or metallic materiais shall
be accomplished by Ink stamping, embossing, engraving, silk screening,
or stencliing wlth & smudgeproof Ink.

3.2.3.17.3 Reference symbol designations.- Reference symbol designstions
shal] be assigned to electrical and electronic component assemb!lies
in sccordance with ANS Y32.16. Mechanical symbols shali be In accoordance
with M{L-STD~17. Symbols for electrical and electronic diagrams shel! be
in sccordance with ANS Y32.2,

3,2.3,17.4 Terminals, boards, and strips.- Terminals, bosrds, and strips
shall be ident!fled Iin 2 permanent manner to fac!!ltate replscemsnt of
connections. Where space |imttations prohibit marking or the te~mina',
strip or boerd, the marking shzl' be on *the chassls adjacent to the
terminal, strip or board.
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3,2.3.17.5 Cable and wire marking.- Wire terminal points and cables
shali be identifled by a combination of latters and numbers showing the
"to-from” terminations imprinted on markers or tubular sieeves as ||lustrated
in Figure |. Cable assemblles and harnesses shal! be numbered consecu-
tively starting with the designation W-I (See Figure {), Cable Identification
shal!l be made by means of a sleeve marker or wrap-around plastic tape
(See 3,2,.3,16.3). The identification method used shel! not damasge the
wlire and shall| be located such that shlelding tles, clamps, or supporting
devices will not have to be removed in order t+o resd the ldentificatior.,
Wires and cables shall be identiflied within three Inches of sach terminating
point., The ¢ollowing are individual wires that sha!l be marked:

(a) All lugged leads
(b) Wires attached by screws or nuts with the fo!lowlng exceptions.

(1) The termination point of the wire 1s obvious and unmistakable
shoulid 1+t be removed for service or maintenance

(2) Two or more such wires could be connected Interchangeably
without altering the electrical circuit (for exampie: al!
connect to ground)

T 7 17 &
- b [

L2.23.17.8, 0 The following 2re 'pdividuzsl wires that need not he marked:

(a) Point to point wiring

(b) Wires terminating with soldered connections (other than lugs),
taper pins, wire wrap, or termi-point

3.2.3.17.5,2 Cable assemblies are defined to be more than one wire,
enciosed throughout the entire length by a common Insulation, sheathing,
packing, or armor, fabricated as a unit, Cable harnesses are defined
&s & bundle of wires, boung as B group by 1acing, ties, or simiiar means,
Reterence designations of cable assemblies shall be in accordance with
ANS Y32,16, These identification requirements do not apply to soidored
or other type terminations which are not normally subject to disassembly
for meintenance, repalr, or shipping. The chsracters on the sleeve shail
be legible and permanent.

3.2.3.17.6 Electron tube, semiconductor, and socket ldentification.-
The type designation ot each electron tube, semiconductor, and sockets,
including thelr circult designation, shal! be marked In accordance with
ANS Y32,.16, and 2s indicated In 3.2.3.17.6.1.

3.2.3.17.6.1 Markings.~ Markings shall be sdjacent to the tube/semicon-
ductor socket on the tube/semlconductor side of the chassis or supporting
tructure tor reacy igentification of the particular tube or sem:conductor.
The circuit reference designation usec to 1gentify the tube/sem:conductor
socket and the type designat:ion of the tube or semiconductor shall be

(
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marked or the reverse side of the chassis adjacent to the respective

sockets 1‘ avallable space wlii not permit such marking of tube/sem: conguctor
type and circutt reference gesignations, a dlagram showing the locations

nf the tubes, semiconductcrs and their respective sockets shall be placed

where it will be vislble wher, viewing from elther top or bottom.

3,2.5.17 7 !tem markings - |fems of the tralning device requiring
markings, such as dial oontrols, graduations, on-off switches, push-
pull controls, or markings, tncluding test polnts, shal!l be identifled,
graduated and numbered. Intervals used for calipbration shall be determined
by the range of coverage and scale length. The marking and mounting of ail
dials and scales shail be such that at least three identifyling figures will .
be visible at all times. The operating panel surface adjacent to controts,
yndicators, jacks, and the llke shal! be marked, with a phrase or abbreviatior
in accorgdance with M]L-STD-1Z, to indicate function of the item. Each
chassi3 shall be markecd with 1ts identifying schematic designation.

3.2.3.17.8 Rotary electrical devices and power supplies.- Connection
markings, of rotating electricel devices, such as‘ 2l ternating-current anc
gdirect-current motors and generators, synchronous converters, and the like,
as well as power-transformers, ang metallic-rectifier types of power
supplies, shall be 1n accordance with MIL-STD-195. Irreversible motors
shal| be marked 'n a2 permanent manner to show direction ot rotation

/

5.2.3.17.9 Tralning equipment nomenclature - Training equipment ~—
nomenclature shall be as specitied by the procuring activity.

3.2.4 Optical systems.- MIL-HDBK-14! shall be used as a guide In the
design of optical systems (see 6.2 12)

3.2.4.1 Image quality.- The definition and quality of the complete
optical and assoclated system shall be as specifled in the detal! speci-
tication.

3.2.4.2 Reflection and reflection reduction.-

—

3.2.4.2.1 First-surface mirrors.- First-surtace reflecting surfaces
shall be of evaporated aluminum or equivaient, with adhesion to the
substrate, without visible discontinuities that affect the field of view
as seen with the eye in the norma! viewing position. Flrst-surface mirrors
shal!l be protected by a thin unlform coat or flim of siliicon monoxide or
other materlals of equa! performance quallty, free from holes, volds, or .
forelgn matter, and without perceptibis variations In denslty of the depos!ted
material. Where silicon monoxide coatlngs cannot be prepared or are not
warranted, a magnesium tiuorlide coating In accordance with MIL-C-675 or
2 similar protective coating of an equivalent unlformity will be
acceptadble.
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3.2,4.2.. internal retaectior coatngt - Irtemant o roflectire surfaer
snall be of chemicallv decositec sitver, or, 1t Jus~y < e by spertal
requ.remen*s , an equ va)ent process or meteria! 5t er surtazes

orn the ocutside of z pricr ¢r mirro- shall be backed w th copper and

s black finish, Surface untformity shall be such *thet ro discontinui*ies
or unevenness shall affect the fielc-of-view by an observer in ine

normal viewiIng PCSITIOP,

3.2.4.2.3 Retlectance.- Unless otherwise specitied, reriectance
shail not be less than 39 percent.

3.2.4.2.4 Use of reflection-regucing coatings.- Reriection-reducing
coatings or fiims shall pe on all glass-vo-air optical surfaces excep?
the following

(a) Surfaces which fie i1n or vemy nea~ tc an 1mage p'anc
(b) Beth surfaces of elements beartng reticle graduations
{¢) Surfaces of elements not in the direct image transmission path
{d) Surtaces reflecting by total interne! reflection or other
reflecting surtaces, including partial reflecting (pear
splitting) surtaces
ve) Surtaces spec)fied not tc be coated
3.2.4.2.5 OQuality of reflection-reducing coatings.- Reflection-
reducing coatings shal! meet +the requirements of MIL-C-675 except *ra-,

under the following conditions, coating requirements shali be as spec:tiec
in the detail specification

{a) when gn coptimization of reflection reduction from a crincipas
arrection of light 1s ditferent from a zero degree angle cf
tncidence

{b) When 2 highly efficient (multilayer) antirefiection coaTing
is warranted

(c) when a spectral distribution differs essentially fror *the one
constde~ec 1n MIL-C-675, (1 e , ultraviolet or infrarcd
radiation)

3.2.4.2 Sirey ligh* (unwanted scattered light).,- No strzy or zcattered
thafT, L retiecTiors tror surtaces withom o fre cotycal spmcem okl e
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permi tted in the field of view or enter the exit pupil, or be visible In

the vicintty of the exit pupi!| when the pupt! is viewed from a distance
squa! to the normal viewing distance siong *the extended ocular axis.
internal surfaces of mechanical parts from which stray or scattered |ight
might be refiected shall be threaded, knuried, or scored to prevent reflec-
tion. Surtaces from which troublesome reflections might occur, shall be
garkened by chemically oxidizing the surface or treatment with & nonrefiect-
ing biack paint. Where warranted, light batfiles shalil be used, t+he surfaces
of which shall be treated as spectfiel above.

31.2.4.4 Environmental factors.- To the extent specitied in the detali
specification, provisions tor the inhibition of environmental factors, such
as* temperature, moisture, pressure, torergn particles, anc vibration, shall
be I1ncorporated :n the design ot the optical! systems.

3.2.4.4,1 Condensation.- Condensation shall be prevented trom forming
on viewing glasses or windows due to tempersture differentials.

3,2.4.4.2 Vibretion and acceleration.~ Design of optical systems that
are subjected to vibration and acceleration shall meet the vibration and
acceleration environmental tolerances required by the detai! specification,

2.2.4.% Lasers.- When lzcers 2re used in, or 25 training devices,

the following shall apply.
(a) Personne! satety.

(1) when Lasers cperate in the visible or near visible
regions of the spectrum, possible oye hazards shall be
evaluated as specified 1n the detail specification and
the Lasers Satety Regulastions of the Office of the Surgeon
General, Department of the Army

(2) When Lasers operate outside the visible or near visible
regtons cf the spectrum, evalustion shall be made of
hazards to personnel consisting of radiant energy burns
and electric shock

(b) Spectral output:

(1) When Lasers are used In displays for human viewing, the
spectral Laser lines shall be chosen with regard to energy
or power and luminosity function

(2) When Lasers are used In non-human viewling situations,
cons:deratior shell be given tc utilizing spectral
ines oufsige the visible or near visible regions ¢
The specTrum tc minimize personnel hazards
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{c) Puise Lasers : Consigeration shali be given fo spectrai ouTpu~,
pulse energy, peak pulse power, bsam divergence, and mode
characteristics

(d) CW {continuous wave) Lasers . Consigeration shall be gtven to
spectral outpu:, pesk puise power, beam divergence, and mode
characteristics.

3,3 Reliability.- Unless otherwise specified in the detai! specification,
refiabifity {see 6.2.7) shal] be In accordsnce with the Government-approved
Rellabiirty Program Plan of the contract and 25 specified in 3.3.1 through
3.3.3 of this specification,

3.2.1 Qualitative requirements.,- The following relisblility factors
sha!ll be considered for component part select.on and application.

(a) Useful |1te expectancy
(b} Failure rate trom es+ablished sources
(c) Operating characteristics
(d) Mechanical, efectrical, and thermal stress i{evels
(e) Environmental conditions.
3.7.1.1 Fabrication techniques.~ Fabrication, assembly, and workmanship

methods employed shall not degrode the inherent reiiabitity of the components
ang assemblies,

3.3.1.2 Usage.- Consideration of operzting and maintenance procedures,
etfects of maintenance, and deterioration under storage conditions shatl
be considered In design for relliability.

3.3.2 Scheduled avallablility.~ Scheduled aveitlability for training time
shall be 99% unless otherwise specified in the detai! specification and shall
be based oh the model,

Ag = It X 1008 = gT-gt+r X (00%
T I '

IT = The sum of 2!l plianned (scheduled) training time for s complete
training course

Tt = The sum of all satisfactory operations! on-time during the
scheduled training periods of & complete training course
€17 - rt.))

IR g

It¢. = Tne sum ot all active repair times, anc exciudes logistics
+ime and administrative time for repairs
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AS = Scheduled availab: ity expressed as percentage

3.3.3 Time totallzling meter.- A +ime totalizing meter sha!l be u*ilizen
on the power distribution panel of 3.2.3.10.9.2 and shal! indicate the
cumuiative length of +1me the training equipment 1s on. Time totalizing
meters shall also be installec on the major subsystems which may be used
independently of each other for fractions of the total trainer time. The
meters shall have at least five digits i1n increments of one hour The meters
sha!l be in accordance with MiL-M=-7793,

2 2 4 Quantitative index ~ |he quantitative reljabilityv index sha'! be
as specified in 1he detail specification

2 4 Maintainability.- Unless ctherwise specified in the detayl
specification, the maintainability requirements shall be 1n accordance
with the Government-Approved Mainteinability Program Plan of the contract
an¢ &8s specifiec 1r 3 4 t thugh 3.4 7.4 of this specification.

3.4.1 Ease of maintenar:e. he ro oy uevice shall be designec sc
‘hat 1t can be maintained by organtzational and intermediate level maintenance
personnel, The training de' ice shall follow the design-for-maintainab:ltry

guides outlined 1n NAVSO P-_758-54 and NAVSHIPS 0367-048-1010.

3.4.2 Accessiblility - -cessibillty requirements shall conform to
Requirement 36 of MI_-STD- - and as specified 1in 3 4 2.1 through 3 4.2.8 of
thts specification.

3.4.2.1 Assemblies.- Ch_inel-gulded sect ons with tracks, roliers, or
pivots, or a combtnation thereof shall be ..er for providing accessibiltty
to units, assemblies, subassemblies and par®s (see 3.2.2.4). Automatically

operated iocking devices shall be provided to lock the chassls in the servicing
position as well as i1n the fully opened and fully closed positions. The desianr
of each major assembly, subassembiy, and unit of the training device, shall
permit access to 1ts interior components and parts for malntenance. [t shall
not be necessary to displace or remove wires, cables, subassemblies or
assembiies 1n order to gain access to mounting screws, test points, adjustment
points, lubricating points, and the like. Where visual inspection is
necessary and open access 15 not feaslble, transparent access panels shali be
used. The placement of parts shall be such as to provide space for the use

of test probes and soldering tocls. Assemblies subject to replacement or
servicing shall not be permanently secured.
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3.4.2.2 Wirinc board extender cargs.- Where connector fermination points
are not accesciblie tor testing extonder cards shall be provided. Extender
cards shall have & matching indexing system and shall be identlified with *thelr
corresponding wiring boards. Vamish or other insuiating materials shali not
be applied to the conducting surfaces.

3.4.2.3 Covers, panels and doors.- Hinged covers and doors shall be
retalned in their open positions and when opened, shall not cause the
equipment 1o become unbalanced. A chain fastened to the equipment shaill
be useg on removable covers fpr which no convenlent location for depositing
the cover s avallable during malntenance. Front panels which contzin parts
requiring maintenance such a8s i1nstruments, switches, potentiometers and the
like, shall be hinged. Where parts or acsemb(ies are mounted on hinged
doors, panels or covers, electrical ground return shall not depend on htnge
contact for electrical continuity. A separate grounding means shall be
provided for the electrical ground return. Locking devices shall be
instalied on the panels to retain them in the open position to permit
accessibility to all parts mounted on the pane! and o prevent damage to the
panel or 1njury tc personnel performing maintenance.

3.4.2 4 Handles - Handles or hand grips shall be provided for removing
units or chassis from enclosures, Handles on enclosures shal! be recessed.

3.4.2.5 Repimcement of mocular assembiies.- Plug~in +echnliaues shall be
used to permit replacement of modular assembiies. All modular assemblles
shall be designed so that they can be Inserted Into the equipment in
one position only. Sockets shall be oriented in the same direction and
posi1tioned so that the sockets are visible. Modular clrcuits shall be
grouped In ftunctiona! units.

3.4.2.6 Mismating of elactrical connectors .- Means shall be provided
to prevent the mismating of e!ectrical connectors.

3.4.2.7 Replacement of parts and microelectronic functional devices.-
Where the design requlires the use of electromechanical assembl!ies, modular
parts and subassemblies shall be mounted so as to permit removal and de-
coupling from the machanical portion of the mssembly. The arrangement of
parts shall be such that replacement of any part is possible without
remove! of adjacent parts. Microelectronic functional devices making up
microelectronic construction shal| be repisceable and shail be grouped In
tunctional units.

3.4.2.8 Adjustment and callbretion.- The timo required for adjustment
and callibration due to the replacement of an assembly or part shall be
consistent with the specified quantitative maintalnablitity requirements.
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Adjustable parts, such as, potentliometers and variable capacitors, shall
be adjustable with the chassis in an operating position.

3.4.3 Utillty receptacle.~ To facilltate maintenance, 60 Hz, 120-volt,
grounding-type utility duplex receptacles conforming to W-C-596 Styie D,
shall be installed at locations as specified In the detall speclfication.

3.4.4 Maintenance intercommunications system.- When specified by the
detail speclfication a2 maintenance Intercommunications system, conforming
to MiL-C~29025, shall be installed.

3.4.5 Special tools.- Speclal tools requirements shall contorm to
Requirement 63 of MIL-STD-454

3,4,6 Test points, test facilities, and test equipment.- Test points,
test facilities, and test equipment (see 6.2.1) requirements shall conform
1o Requirement 32 of MIL-STD-454 and as specified in 3.4.6.1 through 3.4.6.¢
of this specification.

34.6 1 Test points.~ Test points shall be provided and identified
tor checking waveforms and voitages and for the injection of test signals
Each assembly or subassembiy of the training device shall be provided with
test input and output connections to permlt the application of externally
generated test signals and external measurement and indication of response
to the test signals  The test points shall be brought out through one or
more pins of a connector, terminating on the outside of the total unit enclosure.
Primary test points shall be grouped in @ |line or metrix that reflects the
sequence of tests to be made. When test points require voltages or waveforms
to be measured egainst ground potential, at least one grounded test point
shal| be provided. Test point(s) shall be marked with a warning placard
when the application of conventional test equioment probes could cause
damage to internal circults (such as, Integratad circults).

3.4.6.2 Built-in test facilitles.- When specified In the detall
specification, bullt-in test facillities sha!l provide for callbration,
fault detection, fault isolation, and performance monitoring functions.
The built=-in test facllitlies shall be designed so that assessment
of tect results may be achieved and ma!functions Isolated to the assembly
level,

3.4.6.2.1 TJest procedures.- The test procedures using the built-in
test tacititles shall provide functions, such as:

{a) Detection of performance degradation and incipient failure

ftY Assessmen* of overzl! trzining device i1rteg !+
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{c) Elimination of the hecess!ty of taking measurements under
hazardous conditions,

3.4,6.2.2 Automatic 4echnligues.~ When speclified in the detai |l speclfica-
tion, complex tunctions, such as* <test-point scanning, stimull control,
signal conditloning, and signa! comparison and readout, shall be asccomp!lished
by automatic techniques in accordance with MIL-STD-1326. (See 6.2.18).

3.4.6,2.3 Msmnual techniques,~ Panel meters and monitor scopes shafll
be provided for measuring parameters, such as; power suppiy voltages and
critica!l wavetorms, which requlre periodic observations, Selector switches
shall be provided with each monlitor scope to ailow dispiay ot multiple
critical waveforms, {n such casses, overlays which show acceptable waveforms
and associated tolerances shall be provided. Indicators shall be
provided which measure pneumatic or hydraulic pressures. A biown~
fuse indicator |ight tor each fuse installed in accordsnce with 3.1,5.9
sha!l be located at the front of the assoclated equipment rack such
that the indication of the blown fuse Is evident.

* 4,6.3 Test oguipment.- Training devices shall be so designed as Yo
be capab.> of being maintsined, tested, sl'ned, adjusted, calibrated and
repaired us,~q stendard test aguipment.

3.4,6,4 Assembiy ...ter.- When spec fiad in the detai! specification,
an off-line assembly tester shall be pro 1080 witn the Training device,
The unit shall check dynamically all remzvabie assemblies, 1nciuding modular
assembltes and printed circuit boards. -ssemblies of the same type which
are usad in the training device five or ore times shall be capable of peing
checked on the assembly tester automati:+/!y or semiautomaticaliy. Assemblies
of the same type which are used in the -zining device ifess than five
times may be checked menually utilizinc z*andard test equipment. The
assembly tester shall suppiy all necesss~ test volitages and test signals
for the purpose of i1solating &8 malfunctic- to the piece part within the
assemdb ly under test. The test voltages, signals, and loads provided shail
include those which are applied to the mssembly under normal operating
conditions and shall also include provisions for varying critical
voltages, signal amplitudes, and time durations for marginal testing.
Piug-in provisions shall be incorporated for testing all plug-in modular
gssemblies, microelectronic tunctional devices and repairabie assembiies
used in the training device. The assembly tester sha!l incorporate
an on-off switch and shall contaln its own circult protective devices.
The use of the assembly tester sha!! not sffect the operation of the
training device,
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3.4,6.5 Test-recorder provisions.- A panel containing outputs tor the
recordings of parameters necessary for static and dynamic checkout of the
training device shall be provided.

3,4,6.6 General-purpose electronic test equipment (GPETE),~ Atl GPETE
for use with fraining devices shall be selected from the preferred list of
MI) -STD- 1364,

3.4,7 Maintenance provisions for digital systems.- When specified in the
detai| spscification, the following provisions shall be made in digital
systams Inciuding peripheral, suxiliary, and Interface equipments.

3.4,7.1 Malntenance console.- A computer maintenance console shall be
provioed. The console shall incorporate provisions for manual Insertion
of instructions and data and shell contalin displays, such as, (but not limited
to) accumulstor, registers, imstruction, and data, to enable the maintenance
checks. The maintenance console shall Include a8 work-surface area.

2.4,7,2 Marginal=-check feature.- A marginal-check featurs or Its
equlvalent for the computer system shall be provided in the event a
special purpose computer is required. The marginal-check shat! be
used 1n conjunction with diagnostic and test programs to detect incipient,
transient, or other matfunctions. A marginai-check feature may be
incorporated In the training device ln the even' a generai-purpose i
computer i1s used,

R edl
3.,4,7.3 Display registers.~ Display reglisters shail be prov!ded to
permit selection and visual examination of the content of any element of
program and data storage.
3.4,7.4 Single-step provisions.- Means shall be provided to permit
single 1nstruction execution of the computer program for aid in {ocating
computer or program troubles. Reglister content readout as specified In
5.4,7,3 shal! be avallable to check computationa!l progress.
3.4.8 Quantitative index.- The quantitative maintainabliity index shall
be as specitied in the detal! speciflcamion.
3.5 Trensportabllity.- The transportabliity of the tralning device
shail be as specifled In the detal! specification.
3.6 Performance.- The psrtormance of the training device shal! be
as specitied 1n the detal! specltication.
3.7 Detalls of components.- Detalls of components, such as: Instructer
console, computer, and +he |ike, shall be as speclfied in the detall
specification,
“~t
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3.8 Electromagnetic interference suppression.- Electromagnetic
interference emission and susceptibility of the training device (see
6.2.6) shall meet the MIL-STD-46| siectromagnetic interterence suppression
requl rements stated in the detal! specification.

3.8.1 Design guidelines.- The design guide!ines in AFSC DH j=4
(Elsctromagnetic Compatibllity) shall be used In meeting the electromagnetic
interference emission snd susceptibl ity suppression requlrements
of 3.8.

3,9 Dimensions.- Dimensions sand tolerances shall be in sccordsnce
with the detall specification requirements.

3.10 Welaht.- The weight requirements of the training device shall be
In accordance with the detail specification.

3.1 Color.- Selection of colors for training devices shall be
limited to the semigloss series ot FED-STD-595. The selection of
specific colors for & training device shall be as specified by the
procuring activity,

3,12 Finlsh.- Finlsh shall be in accordance with the detail speclification
and as specified in 3.1.6.5 and 3.1.6.6.

3,13 Namepletes or product markings.- Unless otherwise specifled by the
procuring actlivity 2 training device nameplate shall be affixed to the
training device in a location to be designated by the procuring activity,
The training device namepiste, other ldentification, instruction, snd Information
piates shall be in accordance with MIL=-P=-15024, Assemblies, subassemblies,
and parts shail be marked In accordance with MIL-STD-130.

3.14 Government-turnished property (GFP) (See 6.2.15).- Gvernment-furnished
property shall be as specified by the Frocuring Contracting Officer,

3.14.1 Modification of operational equipment,- When opereational
equipment (GFFP or contractor-acqulired) Is to be modified, moditications
shal| be external to the operational equipment and eas!ly detachabie,
When it Is necessary to modify the operational equipment Internslly,
written mpproval of the procuring activity shall be required.

3.15 Workmanship.- Workmanship shall be in accordance with requirement
S of MIL-STO-454,

4, QUALITY ASSURANCE PROVISIONS
4,1 Generzi.- Ar o~garizec que!lty assursnce progrer sha!l be

established by the contractor |n sccordance with M|L-0-98568, The
program shal! ensure qua!lty throughout ali areas of the specitication
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requ: rements including: design, development, febrication, processing,
assemb |y, inspection, test, meintenance, preparation for delivery,
shipping, storage, and site installation. Certain requirements hersin,
such as testing, may be considered commor to the Quality, Retliabliity,
and Maintainabl ity Programs. The contractor's quality assurance
program shall be planned and utillzed In a2 manner to effectively support
the contractor's Rollablilty and Maintainabliity Progrems.

4,2 Responsibiiity for inspection.~ Unless otherwise speclfied
in *he contract or purchase order, the suppllier is responsible for the
pertormance of all Inspection requirements as specifled herein, Except
as otherwise specified 1n the contract or order, the contractor may
use his own or any other facilitlies sultable for the performance ot the
‘nspection requirements specified hereln, unless disapproved by the
Government, The Government reserves the right to perform any of the
tnspections set forth in the speciflcation where such inspections are
deemed necessary to assure supplles and services conform Yo prescribed
requ: rements.

4.3 Facilities -~ The contractor shall turn:sh oo, facillities, eguipment
or personne!| that the Government may require fc ensuie that the training
device meets the requirements of this specificetion and the detai | specification,

4.4 Classification of inspections.~ Inspections to be performed sre
classified as follows:

(a3) In-process inspection
{(b) Quallity conformance Inspaction,

4.4.1 In-process inspection.- In-process inspection shalt include such
visuai, electrical and mechanical examinations and testing of meterials,
subassemdblies, parts and accessories (including purchased Items) durling
the manufacturing process of the training device as may be required to
assure conformance to all requirements of thls specification and the deta:|l
specificstion,

4.4.2 Quality conformance inspection.~ Quality conformance Inspection
shall consist ot the examinations ot 4.4.2.! and tests of 4.4.2.2 through
4.4,2,2.10,

4.4.2.1 Examinations.- The tralning device sha!l be visually examined
tor conformance fo the requirsments ot the detall speclfication and the
tollowing requirements of this speclfication:
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(a) Materials

(b) Parts (standard/nonstandard)
(c) Design

(d) Prccesses (Construction)

(e) Assembly ang ¢it

(t) Wire markings -

(g) Dimensions and tolerances

(h) Size and weight

(1) Color

{y) Finlsh (corrosion protection and treaiment)
(k) Namepl|ates and product markings
(1) Satety

(m) Workmanship.

4,4,2,2 Tests.- Each training device shall be subjected to the foilowing
tests to the extent specified in the detal! specification:

{a) Functional

——— | ——\ S ~—

(b) Trainer operation

(c) Structural

X% mem A

{(d) Electrical

1 (e) Grounding and grounding systems

I (4) Human-tactors enginsering compliance

? (g) Relisbility
! (h) Environmenta|
)
t (1) Electromagnetic interterence suppression.
} 4,6,2.2.1 Functione! tests.~ Functional Yests shall cons’st of all tests
; necessary to determine compliiance with the performance requirements of the
detai| specification.
AN
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4,4,2,2.2 Tralner operation tests.- The training device shaill be tested
to cetermine the sultablility of controls and control circuitts for satistactory
mechanical and electrical operation.

4,4,2.,2.3 St+ructural tests.- Structura! tests shall be as required by
the detall specification.

4,4,2.2.4 Electrical tests.- Electrical tests shall be performed as
noecessary to cotermine compliance with the electrical requirements specitied
in 3,2.3.10 through 3.2.3.12.1.

4,4,2,2,5 Grounding and grounding systems tests,- Grounding and grounding
systems tests shal! be pertormed to determine compliance with the grounding
and grounding systems requirements specified 1n 3.2.3.13 through 3.2,3 (2.4,

4,4.2.2.6 Human-factors engineering compliance Yests.- The human-factors
engineering compliance tests shall consist of an evaluation of the training
device design characteristics by personnel of the procuring activity to
determine compliance with the human-factors engineering requt:rements of this
specification and the detai |l specification.

4,4,2.2.7 Reliability tests.- Reliability tests shall be as required
by the Getaeri specificetion end shaii be subjeci 1o the foilowing crrieria,

(a) Monitoring instruments shal!l! be used to observe essent:al
operating characteristics and to determine the time of
failure

{b) A failure sha!l be constdered to have occurred whenever the
training device requires corrective maintenance action in
order to pertform 1ts function vithin specifired limits

{(c) A pattern fa:lure shall be cons:dered to have occurred when
fwo or more fa:lures of the same part in identical or equivalent
application exceeds the:r combined predicted fallure rate,
Necessary corrective action at no cost to the Government shall
be required, including retrofitting of equipment aiready
accepted under the same contract.

4.4,2,2.7,1 Test conditions.- The test shall consist of a number of test

periods in accordance with a2 tist of fraining exercises. The training exercises

should be similar to the sctual training use of the device. The test
periods sre to be arranged to cycle the eguipment to provide cool

down periods and restarts represantative of actual ussge. During

the ott periods, for cool down, the planned and permissible preventive
maintenance schedule mey be 1o0ilowed. 't the time los* for unscheduliec
repair guring the planned test (course) period regulres that additiona!
test time be expended to compiete *the planned test, such time wi il

not court as ope~mtional on-time  The summa*tions of the sat:sfactory
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operational on-times and planned Training times wiil be substituted
inte the model described in 3.3.2 to determine compilance with the
scheduied avaliabi|lty.

4,4,2,2.7.2 Test duration. The duratlon of the test shall be one compiete
training course unless otherwise ststed In the detall specification.

4.4.2.2.8 Environments! tests.- Environmental tests shall be performed
as necessary to estabiish durablilty and reltability of the training device
materials and components under speclfied environmental opersting conditions.
These ‘tests shai! be those required by the detali specification and shall
be in accordance wlth MIL-STD-BI0.

4.4.2.2.9 Electromegnetic Interference supprescion tests.- The training
device shal! be tested tc cetermine contormance to the electromagnetic
interference suppression and compromising emanation suppression requlrements
of 3.8 by use of Test Methods of MIL-STD-462 and NACSEM 5100 fo the extent
speclified In the detell specitication.

4.4,2.2.10 Electron-tube shield electrical contact.~ The contact
resistance of mating surtfeces (a) and (b) of 5.2.3.5.2 sha!) not be greater
than | ohm when measured w!th an ohmmeter having an sccuracy of + 3 percent
of indication or better.

4.5 Extent of testing and test conditions.- The extent of testing and
test conditions required to determine quality assurance for any particular
type of Training device, system, or subamssembly, shall be as specified in
the detai! speclfication.

4.6 Material to accompany training dovices.- Training devices submitted
by the contrasctor for Government inspection shal| be accompenied by an
adequate amount of maintenance parts to ensure tho completion of the tests.
In additlion preliminary operating Instructions, Including interconnection
dlagrams, schematic diagrams, and test data, shail be provided.

4,7 Demonstra !ons.~ When specified In the detall specification or
contract, relisbliiity and maintainabl Ity demonstrations shail be conducted
by the contractor and shall commence following the satisfactory completion
of examinations and testing of the training device.

4.7.1 Relisblllty demonstration.- The Reliability demonstration
shall be performed In accordance with the Government-approved contractor -
prepared demonstration plan. The demonstration plan shall Inciude the
necessary collection of operation and fallure date In order to assess
schieved reliabliity and availability, subject to the criteria of 4.4.2.2.7.

4.7.2 Meintsinabillty demonstration.- A maintalnadl ity demonstration
shal! be parformec at the instaiiation site ot the Trainer in sccordasnce wlth
the Mzintalnatility Demonstration requirements of MIL-STD-47! and the
Government-spproved contractor-prepared demonstration plan.
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4.7.2.1 Conduc* of the demonstration,- The demonstration shall be
conducted by Government personnel who have successfully completed the
on-site contractor-conducted training program, using only those tools,
equipment, oats, training personnel and material resources which have been
programed and provided as a result of the trainer contract. Conduct
of the demonstration shall be predicated upon the natural operation
of the trainer during training situations. However, it natural operation
of the trainer does not result in a conclusive accept or reject decision,
simylated faiiures may be used to supplement actual fallures In order

to arrive at a conclusion (subject to approval of the Procuring Contracting
Otficer).

(a) Contractor participation during conduct ot the demonstration
shall be limited to the following:

(1) Preparation of demonstration plan
{2) Training cognizant demonstration personnel 1n the
cbjectives of the program and +the techniquec which will

be used to gather required data

(3) Observation of demonstrar >n tests, recording all data
and praparation of the Marntainabi {1ty Demonstration Report

{b) Government participation during conduct of demonstration will
tnclude *the following®

(1) Conguct of ma:ntainability demonstration

(2) Performance of maintenance services during the demonstration
period,

5. PREPARATION FOR DELIVERY

5.1 Preparation tor delivery and merking for shipment shall be as
specified in the odetail speclfication.

6. NOTES

€.l Intended use.- This specification sets forth the genera! requirementr
for materiails, parts, processes, design and quality assurance that are common
to0 all types of major +raining devices.

6.2 Definltions.- For the purpose of this speclfication, the definitions
of 6.2.1 through 6.2.19 shall apply.

I S+andarc test equipment.- An ivem ot test equipment definec by 2
Government approvel specitication or drawing, or oft-the-shelf

6.
e

7
2.
currert

60



- Downloaded from http://www.everyspec.com

MIL-7-23991E

commercial test equipment currently i1n the Government inventory, fer which
procurement data Ic available.

6.2.2 Flammable material.- Materials vhich will support combustion or
which sre capable of causing an explosion when the materials are subjected 1o
the environmental conditions specified in the detai| specification.

6.2.3 Toxic meterial.- Materials which are capable of producing dangerous
gases or other harmtul toxic effects under conditions encountered i1n service,
including fire,

6.2.4 TJerms for equipment divisions.- The definition of part, subassembiy,
assemtly, unit, group, set, or system, as well as the ancriiiary terms (accessory
and attachmen+) are defined in MIL-STD-280,

6.2.4.1 Division of terms, special categories.- The special categories
of 6.2.4.1.1 through 6.2.4.1.6 shati apply to the terms of 6.2.4.

6.2.4.1.t Replaceable mssembiy.~ An assembly that 1s capablie of being
easi |y removec and replacec as an integral 1tem. Wwhere applicable, any of the
divisions indicated 'n 6.2.4 may be used with the term "replacesble".

6.2.4.1,2 Unitized cons*truction,- A type of unit construction consisting
pregom'nantly of repliaceabie assemblies.

€.2.4.1.3 Chass:s,-~ The physical structure which retains and electrically
interconnects any grouping of electronic assemblies or components which have
an i1dent:ifrable function,

6.2.4.1.4 Enclosures.~ Enclosures are defined as: a combination of
external housing and racks that provide mechanical support for the chassis,
interconnecting cables, equipment-cooling blower motors, and other ancilliary
equipments,

6.2.4.1.5 Modular assembly.- A replaceable assembly of discrete,
conventfional electronic, electromechanical or microelectronic devices
perftorming one or more distinct functlons in an electronic or electromechanical
equipmant or subassembly,

6.2.4,1.6 Moduiar construction.- A type of unitized construction
consisting predominantiy of modular assemblies, with one or preferabiy
two dimensions of each moduimr sssembly fixed for any set or umit,
Yariatione in the size between individua! assemblilos shall be obtained
by verying the other d.mension{s) in integral multiples of the module.

€.2.5 Microelectronics - Microelectronics terms and defin:tions a-e
detined in MIL-5TD-1515 and AFSC Design Handbook DH i-8 (Microelectronics).

6!
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6.2.6 Electromagnetic rnterference.- Electromagnetic terms and definitions
are defined in MIL-5TD-463.

6.7.7 Rellability, maintainabllity, human-factors and safety.-
Unless otherwlise speclified in the detall specification, rellabliity,
maintainabillty, human-factors, and safety definlitions are defined in
MIL-STD-721.

6.2.8 Standard parts.- Standard parts, as defined by the Department of
Defense Standardization Manual 4120.3-M, sre: "a material, part, component,
subassembly, or equipment ldentifled or described In Mllitary or adopted
Federa! and Industry standards". DOD adopted Federal and Industry Specifications
and Standards are listed in the DOD Index of Specifications and Standards
(DOD1SS) .

6.2.9 Nonstangard parts.- A nonstandard part !s an ltem not covered by
e specification or standard |isted In the DODISS. Such parts are commerclal
off-the-shelf Items and, in generai, are company standards.

6.2.10 Models.~ The types and definitions of models are defined In
M| L-5TD-280.

6.2.11 Training device terms.- Terms au. definitions peculiar to the
general field of training devices are defined 1n MIL-HDBRK=-220,

6.2.12 Optical terms and cefinitions.- Optica! terms and definltions
are detined in M|L-STD~1241.

6.2.13 Voltage transient.- A voltage transient Is the changing
condition of the vol!tage which goes beyond the steady state-limlits and
returns to the steady-state voltage !Imits within a specitied time period
(recovery time).

6.2.14 Freqguency transient.- A frequency trensient Is a sudden change
In freguency wherein the initial and final values are within the steady-
state |:mits, and the frequency during the change may or may not go outside
the steady-state |Imits. Transient frequency varistion Is expressed in
percent of nomina! system frequency rating.

6.2.15 Government-furnlished property (GFP).- GFP is defined as property
In the possession of, or acquired dlrectiy by the Government snd dellvered
to or otherwise made svallable to a contractor, and Includes Government-
furnished material and Government-josned property.

6.2.16 Point=-to-point wiring.- Point-to-point wiring Is wlring of
circuits, on the same chassis or frame, where the wire Is the shortest
practicable distance and which 1s not psrt of 2 cable or harness.

6.2.!7 Digltal computers - A general purpose digiTta! computer mey consist
ot aill or various combinations of, the following Items:
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(a) Central Processing Unit

(b) Core Memory

{c) Input/Output Processors

(d) Rapid Access Disc

(e) Card Reader

(f) Line Printar

(g) Magnetic Tape Unit

(h) Typewriter or Teletypewriter
(1) Card Punch

(k) Key Punch

(1) Paper Tape Unit.

6.2.18 Autometic tests.~ Terms for autometic electronic testing and
checkout are deéined 1n MIL-STD-{309.

6.2.19 Reference data.~ Reference data are reports or other documents
turnished to 2 contractor to be used during the performance of a contract
tor reference in the design and tabrication of the training device

6.3 Ordering data.- Ordering data shall be as specified 1n the deta!l
specifircation,

CUSTODIANS- PREPARING ACTIVITY
Navy - TD Navy-TD
Army = AV Project No. 6900-0027

Air Force - 11

REVIEW ACTIVITIES:

Navy
AS

Air Forece
70
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USER ACTIVITIES

Army
AV
WC

Navy
AS
YD
SH
10
MC

Air Force
Il
70
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ACCESSIBILITY

ACOUSTICAL NOISE

ADHESIVE (GLASS-TO-METAL)
ADHES | VES

ADJUSTMENT AND CALIBRATION
ALUMINWM

APPL{CABLE DOCUMENTS
ARC-RESISTANT MATERIALS
ARC-SUPPRESSION (RELAY CONTACTS)
ASSEMBLIES -

ASSEMBLIES AND ACTUATORS (PUSH-BUTTON AND LIMIT)

ASSEMBLY TESTER
AUTOMATIC TECHNIQUES
AUTOMATIC TESTS
AVAILABILITY, SCHEDULED

BALANCE

BATTERIES

BEAR INGS

BLOWERS

BONDING, ADHESIVE

BRASS

BRAZ ING

FRONZE

BUILT-IN TEST FACILITIES

CABINFT BONDING

CABLE AND WIRE MARKING
CAPACITORS (DESIGN)

CAPAC!ITORS (PARTS)

CELLULAR RUBBER
CELLULOSE-ACETATE BASE MAGNETIC TAPE
CHASSIS

CHASS IS GROUNDING

CHASS IS PROTECTION

CHASS IS MOUNTING (SEE 6.2.4.!1.3)
CIRCUIT BREAKERS

CIRCUIT DESIBN

CIRCU!IT PROTECTIVE DEVICES
CLAMPS

CLASSIFICATION OF INSPECTIONS
CLIMATIC CONDITIONS

COATINGS: REFLECTION-REDUCING, USE OF
CODING OF CONDUCTORS

COLOR

COMMERCIAL UTHILITY PARTS
COMPONENT CLIPS

COMPONENT IDENT(FICATION
CONDENSAT ION

CONDUCT OF THE DEMONSTRATION
CONNECTIONS
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CONNECTORS, FLFCTRICAL
CONTACT LOAD CURRENTS
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