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HIL-P:24423(sMIPs]
1 May 1970

HILITANY SPECIFIUTION

“PROPUL51O4I ANO AUXILIARY CONTROL CONSOLSS ANO

ASSOCIATED CONTROL ANO INSTRUMSNTATION EQUIPMENT,

NAVAL S~IPSOARD uSE, B3GIC DESION RSQUIREHSNTS

1. SCOPE

1.1 This specification cowtrs the bssic general re.quiremsnts applicable to the design,
materials. construction, inspection, and operating conditions for automated or centralized
pzcpulsion and auxiliaxy control consoles together with their associated control and inatru-
numtation equipmsnt used for Naval shipboard servi-. Aeferencs to a console herein shall
mean che complete unit with all systems, subsystsma and parts installed. Requirsmmta app-
licable to individual propulsion ad auxiliaxy control consoles shall be as specified in
the individual console specification (see 6.5. 1).

2. APPLICASLS DOCUNSNTS

2.1 The foil.xing do=o=nts, of the issus in effect on date of invitation for bids or
request for proposal, form a part of this specification to the extent specified herein.

sPECIFICATIONS

-)”
PEOEFAL

P-F-300 - Filter, ,tiz Conditioning: Viscous-Impingement and Ory Types,
Cleanable.

FF-B-171 - Bearings, Sail Annular (General Purpose).
FF-B-1135 - Bearings, Roller, Wlindrical; and EW3rin9S, Noller, Self-Aligning.
FF-B-187 - Bearings, Roller, Tapered.
FF-N-836 - Nut: SQuare. Hexa.zon, Cap, Slotted, Caetellated, Clinch, Knurled

and Weiding.
00-A-200 - Almin~ A11oY. Bar. ROd, shaws t T*e. and wire, Extru*d, ad

Structural shapes, Ceneral specification For.
Qo-A-200/5 - AIUminum A11OY, Bar, Sod, Shapes. Tube and Wire. Extruded, 5086.
170_A-200/8 - Aluminum AlloY, Bar, Sod, Sh.apen, TUbe and Wire, Extruded, 6062.
oo-A-250 - Aluminum A11oY Plate and Sheet; General specification pOr.
CQ-A-250/Z - Aluminum A11oY 3003, Plate and Sheet.
QO-A-250/8 - Aluminum Allciy 50S2, Plate and Sheet.
Qo-A-250/11 - Aluminum A11OY 6061, Plate and Sheet.
00-s-698 - Steel, Sheet and Strip, LU.I Carbon.
00-s-700 - Steel, Sheet and Strip, Medium and High carbon.
w-s-741 - Steel, Carbon: structural shapes, Plates, and Bars.
00-S-764 - steeI Star, corrosion Resisting, Free Machinin9.
CQ-W-343 - Wire, Electrical, (u”insulated) .

MILITARY
ML-C-5 - Capacitors, Fixed, Mica-Dielectric. General specification fOr.
MIL-1-1O - Insulating Compound, Electrical, Ceramic, CldsS L.
HIL-M-14 - Molding .Plastics AIW2 Molded PlaStic parts. The=setting.
MI L-c-20 - Capacitors, Fixed. Ceramic Dielectric (Temperature Cunpensating)

General Specification for.
FIIL-R-22 - Resistors, variable lwirewound. Pmer TYPe~”.
HIL-rt~26 - Resistors, Fixed, Wirewound {Power Type), Ceneral specification.
MIL-T.-21 - Trsnsfonrars and Inductors (Audio, Pc+Je= and Hi9h p~er pulse)

General Specification for.
f41L-R-29 - Resistors. Fixed, Mete,r Multiplier, External (Migh Voltage.

Ferrule Terminal TYpe) .
MI L-W- 6’0- window. observation, Acrylic Base, Anti-Electrostatic, TranSp=ent

[For indicating Instrument) .
MI L-C-S1 - Capacitors, Variable, Ceramic Dielectric.
MI L-L’-92 - Capacitors, Variable Air Dielectric (TrimrRr) Generai

)’

Speciticacion for.
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MILITARY (Cent,d)
MIL-I-631 .-.Insulaticm, Electrical, .Synthetic-Resin Composition, Nonrigid.
MI L-T- 713 - ‘swine: Impregnated, .Lacing and Tying.
uIL-S-901 - ShocA Tests, H.1. (High=lmpact ); Shipboard Machinery, Sguip-

❑e”t and .,Systems, Require~nts :for.
KIL-E-917 - Electric Power .Equipuent, Basic Requirements.. (Naval Shit.boaxd

we) .
MIL-T-981 - Transformer.. Power, voltage .Aegulating.
HIL-P-997 - P,lastic Material, Laminated, .Thermc.setting, Electrical Insola-

tion: Sheets, Glass .Cloth, .Siliccme Resin.
HIL-D-1OOO - Drawi”g,s,,Sngineeri”g and Associated Lists.
MI L-O-1000/2 - .Drawings, Sngineeri”g ,and Associated Lists.
141L-Y-1140 - .Yarn, Cord, Sleeving, Cloth, a“d Tape-class.
141L-1-1361 - Instrument Auxiliaries, .Electrical .Measuri”g: Shunts ,

Resistors, and ‘Transfonrmrs.
141L-T-1943 - Telephone. Sguiprrm”t, Dial (Shipboard use) .
MIL-.C-2212 -- Controllers, Electric .140tor,A:C. ox .D.C. and Associated

Switching .Dsvicea, Naval Shipboard.
141L-R-2765.- Rubber. Sheet, Strip, Sxtrwied, 8nd Molded Shapm, .Synthetic,

Oi 1 R8si5tant .
MIL-1- 315S - Insulation Tape, ,Electrical JGlass%ber, (Resin-Filkd) and

.Core, Fibrous-Gl~.
MIL-1-3190 - insulation.Sleeving, Eltirical, Flexible, Coat.8d, General

Speci ficaticm For.
HIL-1-3505 - Insulation .35he+atand .!rape,.Blectric83, Coil and.slot’, High

.T8mper.sture.
141L-L-3661 - .l.ampholders. .lndicator.:Li’ghts, Indicator Light Housings, and

Indicator. Light .I.en~, General Specification For.
IUL-L- 3661/50 - Lampholders, .Indicator. Ligb-, .bdicato=LigAt .Uowaings,

and indicator iLLght tL.enses, Indicator Light, 2 L6mp, Dis-
play ‘Type L5K91.

MIL-L-3661/55 - ,knses ,-Indicator Light, .Style 2X41.
MIL-L- 3661J56 - Lenses , ‘Indicator .Light, :Styl.3.LC42.
141L-L-3661 J57”- .LenXs, indicator .Light, .Style LC43.
MIL-L. 3661/5S - Lenses, Indicator. Light, Style ZC44.
HIL-L-3661/59 - Lenses, .Indicator Light, ‘Style LC45.
MIL-L-3661/61 - .~ght.s, .Indicator (Housing) , ,Style LH94.
f41L-L-3661/62 - Lights, Intioator .(k.using) ,Style LNP5.
HIL-L-3661/63 - Lights, .Indicator 4150using) , Style .LH96.
MIL-L- 3661/65 - Light8, rndkator (Housing) , Style LH9S.
MIL-S-37S644 -ssuitch, Rotary, .Sty.ia .SR04’.
141L-G-3787 - class, Laminated, Flat; :(Except ‘Ai’rcraft).
M12+S-3950- .SSiXch, Toggle, ~ne.ral Specification far.
MI L-C-3965 - Capacitors, Fixed; Electrolytic .(Nonsolid Electrolytic) ,

Tantalum, General .:Specification for.
MIL-P-5425 - Plastic, Sheet, Acrylic, Heat Resimtant.
uIL-P-5514. - Packings; 1nsta31ation and” Gland Design, Hydraulic, General

Requi rerr.entsfor.
MIL-P-5516 - Packing, Pre,fonred,.:%troleum Hydraulic .:Fluid l?ssist.ant,160*F.
141L-R-5757 - ~lays , Electrical (for Electronic and Conm.unication Type

Squipment) , General specification for.
MIL-T<792B - Terminals, Lug: Splices, conductor: Crimp Style, Copper,

General Specification for.
HIL-S- 8660 - Silicone Compound.
HIL-S-8805 - Switches and .’Switch-Assemblies , .Sensitive and Push. (Snap

.ActiOn) , .General Specification for.
MIL-F-8S15 - Filter a“d Filter Elements , .Fl”id Pressure, Hydraulic, Line,

.15 Micron Absolute, .Type 11 Systems.
MI L-Q-9858 - Quality Prcqram R8quire.me”ts.
M1>R-10509 - :Resistors, Rixed, Fi2m (High !Stability) , G.meral specification

for.
M1L-C-11015 - capacitors ,.Fixed, :cer.nr.ic:Di&2=3ctric (~neral P“rpasel ,

General Specification :for.
MIL-C-1Y272 - Capacitors ; .Fixed, Glass Dielectric.
MIL-R-11804 - Resistors , F.ixed, Fi.im 1Power Type), General Specification for.
!41L-R-12934 - .Resistors, .vatiable , .Wirewound, Precision, General

..Specification for.
MIL-P-.l394j - Plastic Sheet.,.Lami”ated, .Copper Clad [for Printed Wiring) ..
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211L1TAAS (Cent ‘d)
MIL-c-14157 - Capacitors, Fixed, Paper (Paper-Plastic) or Plastic Dielectric,

0s (Hermetically Sealed in Metal Cases) , Established
Reliability, General Specification for.

MIL-R-14293 - Resistors, Fixed, High FIegohm (Slenmtically Sealed).
4!IL-P-15024 - Plates, Identification - Information And Narking for Identi-

fication of Electrical, Electronic and Mechanical Equipment.
MIL-P-15037 - Plastic Sheet, Lsminated, ThemSetting, Glsss-Cloth,

f4elsudne-Rssin.
U3L-M-15071 - Hsnuals, Technical, .scfuipmeitsnd Systems, Contsnt Rsguire-

msnts for.
M2L-R-15109 - Resistors and Rheostats, (Naval Shipboard Use. )
HIL-I-15126 - Insulation Tape, Electrical, Pressure Sensitive sdhssive and

Pressure Sensitive ThermOsettLng Adhes Lve.
N3L-P- 15137 - Provisioning Technical 00 CuIm!ntatiOn for Repair Parts fOr

Electrical and Mechanical @uipment (Naval Shi@osrd Use) .
141L-F-15160 - FusN.9; lIIst.L’uuWt, Power, And Telephone.
n3L-S-15291 - switches, Rotsry, Snap Action.
MIL-A-15303 - Audible Signals: Alamns, sells, Euzzers, Horns and Sirens.
MIL-T- 15514 - Telephone %uipment, Sound Powered Handsets, Sleadset<hes t

Sets, snd Head6et-Uicraphonea, Types H-200/u. H-201/u, H-202/0,
M-203/U, and H-204/u.

!41L-P-15554 - Propeller Revolution Indicating Equipment, Synchro (Naval
Shipboard Use) .

HIL-S-16032 - Switches. Shipboard Alarm system.
2!1L-H-16034 - Neters, Electrical-Indicating (switchboard md Portable ‘iMen) .
141L-T-16315 - Trsnsfomers, Power, Step-Down (Miscellaneous, Naval

Shipboard Use) .
HIL-E-16366 - Electrical chaps, Lug Terminals and Conductor SplLCeS - PreS -

sure Grip.
M3L-o-16485 - Dhnmeters, Insulation - Resistance - Indicating, Portable.
M3L-B-16540 - Bronze, Phosphor, Castings.
MIL-F-16552 - Filters, Airs nvironzental Control System. Cleanable, Impinge-

ment (High Velocity Type) .
MIL-w-1687S - wire, Electrical, Insulated, High Temperature.
MIL-1-16923 - Insulating Compound, Electrical, Emb@din9.
MIL-M-L7059 - Motors, 60-Cycle, Alternating< urrent, Fractional S.P.

(Shipboaxd Use) .
HIL-H-17060 - MOtora, 60-cycle, Alternating-Current,. Integral H.P.

(shipboard use) .
MIL-L-17192 - Lubrication Design, Lubricants, and Lubrication Information for

Electronic Equipnmnt: General Specification.
N3L-K-17205 - Insulation Cloth and Tape, Electrical Glass Fiber, varnished.
MI L-s-17299 - Ship Control Order and Indicating Equip-nt - Self-synchronous

(Naval ShiDboard Use) .
HIL-L-17331 -
SIIL-C-17361 -

HIL-I-17384 -
H3L-14-17413 -
!41L-E-17555 -

141L-M-17556 -
MIL-c-1758S -

MIL-L- 1.7672 -..
. MIL-.S-177I3 -

!41L-B-17931 -
MIL-C-18312 -

FIIL-F-i8327 -

HIL-S:l@396 -
MI L-G-1135E6 -
,MIL-1-18997 -. .

L&. ricatik~ Oil, Steam Turbine (Noncorrosive) .
circuit Sreakers, Air, Electric, Insulated Enclosure
(Shipboard Use) .

Insulating Compound. Electrical, O“ick-osying.
Motors, Direct-Current, IntegraI 11.P. , Naval Shipboard.
Electronic a“d Electrical Eguipment, Accessories, And Repair
Parts; Packaging snd Packing of.

Motor, Direct-Current, Fractional. HP (shipboard Use) -
Circuit Sreaker lAUt~ati&ALs) and swiE*# T_gle fCiICUit
Breaker, Non-Automatic-NLS), Air. Insulated EnclO=~=, 125
volts and selw AC or Oc, Naval shipboard.

Lubricating Oil, Hydraulic and Light Turbine, Noncorrosive.
Svitchinu Unit. Power Transfer (Bus. Transfer) [Naval Ship-
board; Uie) .

searings, Ball. Annular, for Quiet DNeration.
Capacitors, Fixed, Metal lizsd (Papsr, Paper-Plastic, or
PIastic film] Dielectric, DireCt Current (Ne-tiCallY sealed
in Metal Cases) , General specification For.

Filters: High Pass, Lm Pass, sand Pass, Band suppression, *d
Dual Functioning: General Specification for.

switches, Meter and Control, Naval Shipboard.
Gaskets, O-Ring, Shi@Oard Electrical Junction Box.
Indicator, Pressure, Panel tiounted or Case Supported, General
specification for.

3
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MILITARY (Cent ‘d)
klIL-1-19166 -

M2L=F-.19207 -.,, . . . ... . . .,., .

MIL-H- 19457 -
M1L-R-19523. -
HIL-C-19978 -

w3L-S-22473 -
HIL-R-22684 -
HIL-S-2271O -

w3L=S-228B5 -
w3L-I-23053 -

MIL-P-23236 -

!41L-c-23269 -

+43L-R-23285 -
+KL-T-23648 -

U13L+P-242L2 -

insulation.Tape, :Electriral, Nigh Te~rat.re, Galsn .Fibez,
~.

Pressure-Sensitive.
Fuseholders, “ExtraCtor .Post TYPE, Blwn Pu8e Indicating

..

an-d.No”indicating, Gmeral Specification- for: . s
Hydraulic ‘Fluid, ‘P4z’e<Resistant.
Relays, .Control, ‘Naval shipboard.
Capacitors, Fixed; ‘Plastic (or Paper< Plastic) ‘Dielectric,
[Hermetically “Sealed in !4etAllic, Ceramic or Glass cases) ,
General Specification .fox.

Transformers, .Pu3se, Zw .Pwer, :General Epecif ication ‘for.
- Fuse, Clip, Electrical (Styles FC21, FC22, FC23, and “FC25) .
switches, Rotary, >)s~ltiyk and .Selecter Type, 1 to 10 amperes.
Insulation Tubing, Electrical, POlytetrafluorWthylane rtee.in,
Nonrigid.
Sealing, Locking, and ‘Retaining Ccmpounds: :Single-Cmmponent.
Resistors, Fixed, Fi3m, Insu3’ated, General specification for. . .

switches, ‘Ttotary (Printed Cirmiit) , (lntiwheel, “lnline, and
Pushbutton),, General ‘spectficaticm :for.

Switch. Push Button. Illuminated. “General Sc.e.cification for.
Insulation Sleevin9j Electrical, “mat !Shriniable, ‘General
Specification for.

Paint Coating SYsteum, :Steel .Ship”.Tm3t, Fuel and Salt Water
Ballast.

Capacitors, Pixed, Glass Dielectric, :Established Reliability.,
General Specification .for.
Resistors, VariaLile, .Nonwire-Wound, G&eral Specification for.
Thermistor, @hermrslly !Sensiti.m :RE&istoI) Insulated. “General
Specification for.

Press ure .Transdurnr +4auiumnt JEleCtricial ) .(6taval.SbiDboard-.
.Use”).

f41Fb.24304 - .Differential Pressure Transifucer .E43uipmnt (Electrical) [Naval
shipboard .ustil.

:wIL-w-24359 --!Meters, willic.nm=e.iers, Di’rectcurrent ‘Panel Wounfing (Edgewise
“3’YP= ).

l13L-T-24387 - !Pemperature ,Measuremertt .~u”ipmmt, ‘Signal Condi t“ioner and
Pwer supply .(Naval shipboard Use).

w3L-T-.2438B - Thermocouples & ‘Resistance Temperature ElemEnts [Naval
.Shipboard ,Use).

/1

143L-I-.24391 - Insulation .Tape, =lectrical, ‘Plastic, .Pressure-Sensi tive.
WI L-L- Z4407 .- Liquid UVel Transducer. Squipmnt (Electrical) [Naval Shipboard .:

,use).
MIL-c-39001 - :capacitors, Ti.xed, .wica .Dielectric, Estn51ished ‘Reliability,

General .Specification :for..
.HIL-R- 39002 - ~Res3.tors, Variable, .Wirewound, .Semi-Precision, General

Specification for.
MIL-C-39003 - Capacitors, Pixed, Electrolytic, Tantalum, Solid-Electrolyte,

Es tahlished Rdlability, General Specification for.
NIL-R-:39005.- Rasistors, Fixed, 14irewound (Accurate) , Established Reliability,

General Specification for.
uIL-C-39006 - Capacitors, Fixed, ‘Electrolytic (Wansolid Electrolyte) ,

Tantalum, Established Reliability.
HIL-R-39007 - ‘Resistors, .Pixed, Wirewound (Power ~pe) , Established

Reliability, ‘General Specif i.=.=tionlox.
HIL-C-39014 - Capacitors, Fixed, Ceramic Dielectric (General “Purpose) ,

Established.’A#3iability, General Specification for.
MIL-R-39015 - Resistors, Variab3e, .wireuound (Lead screw Actu4tc.d), Established

w liabi lity, General Specification for.
MIL-R-39017 - xesistoxs, T’iA, .?i3M f1nsti2ated), “Est*lishdd *li*ility.

General sp.Jci?kcatiOn ;for.
.M3L-C-39022 - capacitors, Pimd, -Meta31ize*Paper (or .Polycmte? Film) ,

.Die3ecfric, Direct-Current, .03B2metically Sealed in Wets.3
Cases) , Established Reliabitit#, General Specification for.

IilL-C-3P024 - Ccmmctors, Electrical, TeBt :Point Type., ‘Panel and Printed
Wi ring; Gmezal. Specif icatiun for.

W2L-C- 79027 - Readouts, Incandescent ‘.fyP4,‘UUR1al SpeCi f*”C~iOn f Or .
163L-T-42435 - Tape: Impregnated, .Lacing.and lying.
M1L+5516.4 - Terminal Boards, Molded, Barrier, ‘Screw a’nilStud Types and

A9.eciated accessories,.. General SpeCi fication:f or.
MIL-R-55182 - Resistor, Fixed, Pi3m. Established ~liabilfty , ~neral

Spaci tication for.

4

1.

,

.J’

Downloaded from http://www.everyspec.com



I

—

-.
-..—

.-.

llzL-P-24423 (SHIPS)-)

.1

“ MIL lTARY
HIL-STD-1OO
MIL-STD-108

Engineering Drawing Practices.
~finitions of and Basic Requirements
Electric and Electronic F.qui-nt.

Mechanical vibrations of Shipboard. Squipment.
Capacitors, Selection and Use of.
Resistors, selection and use of.
Test Nethods for Electronic and Electrical Ccanponent Parts.
Electronic Squiptmmt Parts, (Selected standards) .
Printed Wiring for Electronic Squiprmmt.
Schedule of Piping, Valves, Pittings and Associated Piping

for Enclosurpa fox

MIL-STD-167
141L-STD-198
MIL-STD-199
N3L-STD-202
MIL-ST~242
N3L-STD-275
nlL-sTD-438

.

,’ .
.,’ :

Components for Sobrarine Servic.3-
- Standard Gsneral Requirements for SlectrOnic Equipment.
- Ai xborne and Structureborne Noise Neasuremsnts and Accept-

ance Criteria of ShiDboard Muimaent.

M2L-STD-454
MIL-STD-740

MIL-STD-749 - Preparation emd Subud; sion of ‘Da~a for Approval of Nonstandard
Electronic Parts.

- Electric Power, A.C. for Shipboard Use: characterization and
Utilization of.

- Schedule of Piping, Valves, Fittings and Associated Piping

MIL-STO-761

!41L-STD-777
Components for Surf ace ships.

- Graphic Syubols for Logic Diagrams.
- Test liethods and Procedures for f4icroslectronics.

141L-STD-806
M3L-STD-883
!! S15612 - Lamp, InCan&scent. T-1-3/4, Nidget SCrW.
NS25237 - Lamp, Incmdescsnt. Single ContaCt, Midget Flanged Base

(T-1-3/4 Sulb) .

DRAWINGS

MILITARY
810-1385850 - Piping, Gage, for All Service.
5000-s8700-S41569 - Ring. Steel for Flmh-~M.ted Plf@tic case, GW=S ad

Thermometers.

PVRL1CATION)

MILITARY
NAVSHIPS 0969-019-7000 - ElecL. onfc Test l?q.ipment Application Guide.

For supply Cataloging.

NANDRDOXS

DSPASTNSNT OF DEFSNSE
H6-2 - Federal Item Identificatim Guide

HXLITARY
MIL-HBK-225 - SyncAro Description and Operation.

(copies of speci ficati?ns, standards, drawings, and publications rsquired by suppliers
in connection with specific procureucmt functions should be obtained from the procuring
activity or as direcmd by the contracting Of fi=r. )

to ti~~xt%%%p%%%%. Unless otherwise indicated, the isBus i“ effect on date taf
The follming documents form a part of this specification

invitation for bids or request for proposal shall apply.
..

UNIFOSM CLASSIF1CATION COK411TTEE
Imifor!n Freight Classification Rules.

(Application for copies should be addressed to the Uniform Classification Ccmmittee,
202 Union Station, 516 West Jackson Boulevard, Chicago. I1linOiS 60$06) .

,,.

ANF.R3CAN SOCIETY FOR TESTING PXD MATER3ALS (ASTM) .

A-131 - Structural Steel for Ships.
A-415 - Hot Rolled Carbon Steel Sheets.

(Application for copi6s should be addressed tO the ~eric~ .$OcietY fOr Testiw and,) .aterzals, 1916 Race street. Philadelphia. Pa. 19103) .

INSTR~lT SCKIETY OF ANSRICA (ISA)
- Instr=ntation symbols and Identification.

5
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(Application for cOpieS should be addressed to the Instrmenb society of America, 530
William Penn Place, Pittsburgh, Pa. 15219.1

ANSR3CAN NATIoNAL STANDARC6 INSTITUTE, INC. (ANSI)
Y32.2 - Electrical and Electrcmica Diagrams, Graphic symbols For.
Y32. 16 - Reference Deaig”atiorm for Electrical and Electronics Parts and

Equipments.

. (AppliC6ti0n for cOpLeS should. be addressed to the Aumxican National standards
Institute, Inc. , 14.30 Broadway, New York, New York 1001?. )

(Technical society and technical association. specifications and standards axe generally
available for referewe frcm libraries. They are also distributed among technical groups
and using Federal agencies. )

3. SIQUI SEKENTS

WdeL3~~ee%%%2%h%%S%%% =:.3 in. 4.3 (see 6.6) unless othe-ise specified “.
Prior to.beginning product ion, a prototype

in the individual console specification.

the f~;~ti=e$$of the individual console specification and othe.xvise reflect
The basic design objectives are that the consoles shall met

attainable trade-offs of simplicity, reliability, maintainability, minimum size and weight,
and minimum life cycle. cost.

(see ;I~l;l %%+=;.. 6.5.3) will not result in unsafe operating conditions.
The console shall be designed such that failure of any part

specific performance reguireuents for fail safe operation, where required for particular
applications. shall be as sWci Eied; in the individual. cOnsOle spcificati On.

3.2.2 Standardization. The. supplier shall design the Coitsole such that subassemblies
and assemblies wh~ch perform similar functions will be standardized and interchangeable.

3.2.3 Life. The console. shall be designed for an expected life of 160.000 hours of -.

operation. =console. shall be. d.asigmed for 10,000 hours mean-th-between- failure.

of 3::,;* “Persomel safety requirements shall be in accordance. with requirement 1
.

3.4: General requirements.

3.4.1 Order of recedence.
–~

When. there is any difference in
fications, =dex o prece en- shall be as foil-s:

requirements among speci -

[a) Contract or ocder.
(b) Individual ccmsole specification.
(c) nis specification.
id) Parts specifications (see 3.13) .

where approval by the procuring activity is required by this speci -
ficat~~~”~r %%%+%dual console specification, e.”ch approval shall be obtained by the
procuring activity from the Naval ship E“gineeri”g Center INAVSEC) i“ writing.

3.5 Basic console characteristics..—

3.5.1 Compatibility.. compatibility of materials and parts shall conform to HIL-E-917.

3.5.2 Accessibility. All parts and, subaasemplies which ❑ay rqUim .e_iCinq. rFPair
or replacement. during the life of the CIJ”SO1O shall be. readily accessible for repair or
replacement. . Access to these parts. and subassemblies, shalL be ~~mm the front or back of &e
console.

,s6..::?:;) %&=
All parts ,and.replaceable. assemblies amf subassemblies

e fran ihe. console shall be physically and..aIect=ically. inter-
changeable with correspordng items front identical consolen, from- stock & from production

,
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without the necessity for retormfng (for example, drilling, bending, filing) or the use of
undue force. When such parts, subassemblies and assemblies are substituted from stock .or
production, the equiprent shall perform as specified. 13.%ever, it may be necessary to make
adjustment.v for calibration, compensation or alignment.

shall’~”~s ~i~e%%%%?;-917.
Ease of operation and direction of movenmnt for controls

In addition, in applications where lever type propul-
sion controllers are used, the arrangement shall be such that moverent of the lever away
frcm the operator shall increase the ship’s speed in the forward direction ‘and movement of
the lever t-ard the operator shall increa6e the ship’s astern speed. This shall apply
regardless of” the location and arrangement of the console.

3.5.5 mcdular construction. Internal assemblies shall use modular subassembly con-
structio”. ~ construction is the grouping of circuits into convenient functional
subassemblies cm assemblies whose shape and size are equal to, or multiples of, one basic
shape bnd size.

3.6 General environmental requirements.

3.6.1 A@ient temperature. The console shall be designed for continuous operation,
without mech~or electrical damage, in any cmnpartuent ambient temperature between the
limits of O*C. and 50”C. The console shall be capable of meeting . nonoperating temperature
range between the limits of -20-C. and 65-C. wi thout rst?chanical or electrical damage. In-
side the console, the actual temperatures, to which parts will be exposed, shall be used in
the design of equipment; hcuever, a minimum temperature of 65”c. shall be assvn=d as the
paxt ambient temperature iwide the console. Hot spot temperatures shall not exceed the
maximum temperature dictated by the affected insulation.

fluid’~~;; wt%%%h+s~.10) is im c.mtact.
Sensor fluid temperature is the temperature of the

The individual console specifi-
cation shall SpeCifY the design temperature range and the normal operating temperature of
the fluid i. contact with the sensor.

1363 ‘midity condition’
The console shall be designed to operate with relative

Idltxes ranging up to 95 Percent by both inter!nitf.mt and continuous perl Cds, including
conditions wherein condensation takes Plato in and on the console in the form of both water
end frost.

3.6.4 Sensor fluid press ”rtt. Sensor fluid pressure is the pressure of the fluid with
which the se~s=ontact. The individual console specification shall specify tie design
pressure range and the normal operating pressure of the fluid in contact with the sensor.

3.6.5 Vibration. The console shall be designed and constructed to withstand the type
1 vibration test as specified in MI L-STO-167 and as ❑edified by the test specified in 4.6.20.
Resilient mounts shall not be used in the design of the console.

3.6.6 Shock. The ccnsole shall be designed to be grade a, class 1, type A, hiqh-impact
shock in acc=ce with MIL-S-901 and as modified by the test specified in 4.6.21.

3.6.7 Inclination. The console shall not be damaged or malfunction when permanently
inclined at any angle up to 15 degrees from the vertical in any direction (that is, foxvard,
backward, port or starboard) for surface ship consoles and at any angle up to 30 degrees
from the vertical in any direction for submarine consoles. No favorable orientation may be
used.

3.6.6 Pitch and roll. The console shall not be damaged or malfunction when exposed
to pitch and= at any angle up to 45 degrees from, the vertical for surfs- ship. consoles
a“d at any angle up to 60 ‘degrees from the .ertical for s*marine cOnsOles. NO f.avor+le
orientation may be ‘used.

3.7 Electrical features.—.

The cansoie shall ba designed to Operate and deli.:er ,,.,., M.?2+eg=&e#.
:,te,i perfomancc i pwer suppl!, characteristics as specified in MIL-ST9-761
ehe? Cpe Z.7Cinq unCez t’ne aliwab.e pcmer supply variations specified ttierein. The rvazinal
;uJcr supply Voltage :9ti9.q for the utilization ronaole shall be selected from the r.ype 1
+ver c.fMI L-STD-761. Al) c0n5Gles operating from a“ alternating current [a.c.) s:?plY

11 be rated for noninal frequency of 60 hertz (Hz) .
%.

The CanSole shal I not affect the
1 pober supply by distorting any of the characteristics.

‘)
7
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3.7.1.1 Transients. The. conac.le shall meet. all, the requirements of the individual ),
console specification, except that indication accuracy (see 6.5. 8) requirements need not be
met, during tie period. of the voltage and frequency transients specified in MIL-STS-761 for
type 1 power, hmever, the transients. shall not cause failure. of any part or prevent re-
sumption of normal operation, or require the equipmant to recycle when the transients have
ceased, or require any recalibration, resetting or adjustment to assure proper operation of
tie console after these transients.

I
for a.’~~;;;; .%%%%;rotn a 60 Hz source with the voltage of 130 percent of the mminal

The ccmsole shall be. capable of being continuously energized

voltage rating, as selected in 3.7.1, with the comsole at the maximum ambient temperature
a“d without failure of any parts . During this period the console is not required to meet
the performance accuracies specified in the individual console specification, hove-r,
after the nominal voltage has been restored, these accuracy requirements sha31 be u@t.

3.7. 1.3 Power cmtinuity. The console shall be provided with a no-break W.C. bus
to furnish pow-r instrument and. control circuits, logic CirCUit.S, loggers, alarms and
anY other devices requiring uninterrupted electrical. power. The equipment for the no-break
a.c. power supply shall not be mounted i“ the console and will be furnished by others.
When instzume”t and cmtrol equipmmt requires special low voltage direct cuxrent (d.c. )
power supplies in the console, these d .c. power supplies shall be furnished in pairs for
parallel operation to assure continuity of power. Each d.c. power supply shall be capable
of supplying the full load required by the console.

3.7.1.4 Interaction of voltage and fr uen When equipuc?nt is s-lied from 2 a.c. ‘
+i”dividual console specification shallpower sources., the performance requrenumts o

~

be met under all combinations of the voltage and frequency steady state tolerances specif-
ied in MIL-sTB761 for type I power.

The ctms.ale shall be opexable as soon as it is e“erqi zed and
shall’;~;~a~=”=~erfo-”ce accuracies smecified in the hdividual comole soeci-
ficatio; within” 30 minute;: from the time the cons;le is energized.

..

3.7’..3.Electron tubes, vibrators and ch.ap?ers. E1’ectron tubes, vibrators and chopwrs.
shall no: be used. — ‘“— -\

3.7.4 Electromaq”etic interference. emission and, su.s-ptibilitfi, The console shall A
conform to reqmreu.ent 6.1of NIL-STD-454 for elect=ignetic interference emission and
susceptibility. requirements.

3.7.5 !“ ~- d -s= ‘ d P’ i”t ’ d W i ’ i” b o a r d s. Printed wiring and printed wiring boards
-b~, the printed wiring and printed wiringmay be used L“ the design o~he ccmsol.e.

boards shall be in acc.arda”ce with requirement 17 of MI L-STD-454. a“d the. following:

(a)

(b)
(c)

(d)

(e)

if]

(9)

(h)

The printed wiring board shell be manufactured from laminated plastic
material, types. GF or GM, in accordance with MIL-P-13949. The board
shall be of sufficient thickness to prevent damage during insertion or
withdrawal. The. nominal minimum printed wiring board thickneBs shall be
0.063 inches.

A c.mformal coating shall be applied i“ accordance with MI L-sTL3-275.
Printed wiring boards shall be plug-i” a“d shall include a keying provision
such that it is impossible to insert a board hto the wxong location. A
track shall be provided to guide the printed wiring board into its
place to assist installation.

Printed wiring boards shall be restrained in their mo~ting to minimize
flexing. Only captive mounting hardware shall be used. No special tools
shali be required to install or remove the printed wiring, boards .

k. ! test jacks a“d adj”s.tlme”ts shall be accessible. without remevi”g the
print- ‘!Wirimg board or adjacent printed wiring board or part from the
chass= [see 6.5.9). These. jacks shall be provided in s“f ficient quantity”
to determine. bc.ar~.:>erformance without removing thwboard from the chassis’.

Test jacks for printed wiring boards shall be. i“ accordance with )41L-c-39024 .
They shall be selected for use wifh a O .080 inch diameter probe.

An extender board shall be provided to assist i“ troubleshooting to detect
a f.r..ed printed wiring board. Test points may be provided o“ the
extended board.

Solderi@ility tests: for the printed. wiring boards shall be included.

L
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3.7.6 Wirinq methtis.

laced3il~~-~.J%%%%&ed (sea 3.,3.42) or secured by sksving (see 3.13.40). The
A1l wiring shall be neatly forued into groups which shall bs

groups shall be supported or clamped in such a manner as to prevent chafing of the wire
insulation. There shall be no spllcea in the wires. All connections shal 1 be made at the
terminals of parts, connectors or at terminal boards.

3.7.6 .1.1 Flexible wire bondles running between hinged panels or drswout assemblies
shall be designed to avoid cutting or chafing of the wires. The wire bundle shall be
protected by a plastic sleeving (see 3.13. 40) over the length of the cable bundle subject
to chafing. Both snds of the sleeving sbalI be securely clamped. Wire within the sleeving
shall @ free to maintain flexibi 11ty. Wire groops running frcm hinged panels or drawout
assemblies shall bs formed add clamped 8CI that sharp bsnds do not occur in either the open
or closed position.

3.7.6.2 ~. slack in wiring shall conform to the rsquirsments of XII--E-917.

3.7.6.3 14echsnical supPOrtS. We&anical supports for electrical connections shall
confcrm to MXL.-E-917.

3.7.6.4 = contact connections. Electrical connections shall not be dependent upon
wires, lugs, ternmna~the llke clamped betwesn a mstallic member and an insulating
p~iable material. Such connections shall be clamped between metal members. Semiconductors
mounted in accordance with the manufacturer’ B reccmmmndations may be excepted from this
reguire-nt aUbje Ct to approval by the procuring activity..

3.7.6.5 External cable connections. Provision shall be made for connection of ex-
ternal csbles to ted n-a rd9 locateci within the console near the csble entrance except
that csble connectors may be used when spscified in the individual console specification.
All terminal boards or cable comectors for external connections shall be accessible from
the front or back of the console. Circuitous routing of wire shall be avoided. Care

)

should be taken in the design to al lW space for the propr ‘bending radii of conductors of
external cable going between the cable entrance and the terminal boards. Grounded terminals
shall be provided for grouping the shields of each pair of external cAbles and shall be
located on or near the terminal boards.

3.7.6.6 Insulation protection. Insulation protection for wires through holes shall
conform With t41L-E-917 .

3.7.6.7 Shielded wire. Conductors using metallic shielding unprotected by an outer
insulation shan be so -wed as to prevent the shielding frca caning into contact with
exposed terminals or c.anduccocs. Shielding shall be terminated as close to the circuit
terminal as practicable without risk of grounding the terminal. where required by the cir-
cuit design, shielding shall be grounded and the connection to the chassis shall be by
means of terminal lugs on screw typs terminals or bolts.

3.7.6.8 Wire t&rminations.—

3.7.6. B.1 Wire end connections. The ends of each wire, except for pigtail leads or
parts requiring =e=onnections, shall be terminated by S01dSrle8S Cr@ type lu9s (See
;.13. 31) for connection to ncrsw type terminala on parts ox te=ind b~r~. Parts with
solder terminals or pigtail lea& may have soldered comectians. No more thsn 3 wires,
including wires from parts, shall teminate at any one stud or ted.al, except on Inulti-
section turret type terminals a maximum total of 5 wires may be terminated.

3.7.6.8.2 Connectors. Imtrure”t and control assemblies ar subasseuialieB shall u6e
connectors for cabl e connections (see 3.13. 10) .

3.7.6.9 S- terminals. Termtnal boards or cable connectors used far external cable
connections in consc.Xes and tsrminal boards or uwlticcmtact connecters used for connection
of assemblies witni” consoles shall have at least 10 pe.rme”t spare terminals. There shall
be mt less than two such terminals. All spare terminals in connectors shall be in the
outermost rcrd of terminals. where connectors or terminal boards are ussd only for primafi
power connections, no apdre tenminale need be provided. If more than one terminal board’ or
conrmctor, is needed at a common place only 10 percent of the total rider of terminals at this

.iplace are required as spare tennt.als.

)“ 3.7.7 W= identification. All internal wires of the console shall be marksd for
identification at both ends except for internal chassis wiring, suy wirs le8E. thsn 12 inches
in lerIgth and wires connecting studs on a single part unless sud wires are laced or secured

9
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by sleeving into a wire bundle. wires frmn 3 to 12 inchee in length shall be marked in the
center only. D.saignatims shall be marked on sleeve type wire markera over t-hewire insu-
lation. Markings shall be applied in a permanent manner, reSi Stint to water, oil and
abrasion. Designations at each end shall consiBt of fhe part and terminal number, 6s
assigned in the schematic diagram, for the connection at the end being marked and the part
and terminal nunber Zor the co”necticm at the other end of the wire. Adhesive strip type
markers designed for wrapping around wires shall “ok be used. Markings shall be indicated
on the console wiring diagx~. The diagrams shall show all wires marked even if a wire
is not physically marked in an assembly dim to short length. Marking of internal chassis
wiring cm color coding may be used as an aid in manufacture ox maintenance. All wire
markings shall be clearly visible i“ the assembled equipue”t.

3.7.8 :~y of parts with P~t&; leads. Parts provided with pigtail leads, such
as smal 1 res stors an~capac~ tors, s a e secured between solder-type tenaina3s on part
mounting boards by soldering. The clearance between the soldered connection and the body
of the part shall be not less than 3/16 inch. Parts with pigtail leada sha31 be held in
place by means of body clarqw to prevent damage or lead fatigue fran shock and vibration,
except fhat parts whose weight does not exceed 1/4 ounce per lead may be secured by only
their leads. The pigtail leads of transistors shall be cwercd by insulating sleevhg un-
less the solder terminals are located so that the leads cannot be shorted together a to
other parts. The arrangement of parts shall be such that repla~nt of any part is pos-
sible without the removal of or damage to adjacent parts.

I 3.7 .8.1 The requirements of 3.7.8 do not apply to printed wiring baards where the
parts are mounted in accordance with $i3tisTD-454.

3.7.9 Isolation. The design of the comole shall employ isolation between the various
itmtrument outputs such that the shorting or opening of any output circuit Mill not produce
a change in my other instrummt (see 6.5. 5) output in excess of the accuracy requirements
specified in the individual console specification. A failure in a remote control or instru-
ment circuit shall not cause fail”xe or maloperaficm of its associated local eantxol cm
inetrume”t circuit.

3.7.10 Local ueteta. The instrment output to each local mt.er (see 6.5. 15) shall
be indepem3e.n~d-le for calibration purposes. The range of adjustint shall be a
minimum of ~ 10 percent of meter full scale under the most unfavorable part tolerance
conditions. ..

I,.

3.7.11 Se.u,Otemeters. The instrument output to each re!mte meter (see 6.5. 16) shall
be independen~j~ for calibration purposes. The range of adjus~nt sha21 b a
minimum of + 10 percent of nmter full scale under the most unfavorable part tolerance
condt tiom. - Siqnals available to other nmters or loads or both shall not be affected by the
switchiq of any meters. Calibrating resistors for remote meters shall be ❑ounted in the
individua2 irmtrument chuwis. .4sh~rt or opam in any of the meters or leads to these
meters shall not affect the settings of instrurmnt outputs or cause the readings of other
meters to exceed the i“strmr,ent specification accuracies.

3.7.12 Electrical bonding. Protective finishee shall be omitted at .tbose points where
their presence would prevent proper electrical bcmding as required for shielding cm
connections.

the d~~~~~’of%%%’%~le shall be such that grounding ifinut required . .. 13a&%%~’
Grounding requirements shall confofm to .lllL-E-917.

operatim of console circuitry. The ground cc.nnectian to the chassis sha12 be made .by
means of a screw type terminal or bolt. The ship’s hull, int.erna3 chassis, or console
enc losurc shall not be ~ed in lieu of electric c.anductorn in the console circui try.

3.7.14 Electrical protection. Protective devices, such as fuses or circuit breakers,
shall be prov>ded for protectuan of the .xmsole from damage due to faulfs. Protective
devices shall be provided so that a failure i“ o“e i“mtrutzent will not cause miloperati.x,
failure or i“tezruptio” of power to ofher i“strwcents of the console. These devices shall
be included in both wires of single phase a.c. or d.c. circuits and i“ all 3 wires of 3
phase a.c. circtita. When space is unavailable i“ m instrument, only 1 wire of single
phcse a.c. or d.c. circuits has to be fwed provided that the same side of the lim is
fused for all comuxw. ?ircuits , a diaconnoct device is provided to reenergize bofh sides of
the line and the circuit is isolat~d from the ship-s power system. Protecti w devices
shall be easily accessible for nmi”tenan~ purposes.

,

3.7.14.1 Switches for po,.wr on-off functions and circuit .locaticms shall be as apecl -
fied in the indivi6”al console mpecif ic.ation. When On-off switches are specified, both .idaa
Of the line ~hall be i“terrL~ted.

4
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3.7.14.2 Instrument assemblies in the console shall be designed to permit opening or
shorting external loads and inputs at the nominal voltage rating P1U9 the maximum steady
state tolerance without f8ilure of any of tie inst~~nt Paz-. Each instrument shall be
separately fosed.

3.7.14.3 Parallel d.c. power supplies shall havo either individual fusing for each
rectifier, or blocking diodes “in the output of each supply to assure that, a fai~= ~ We
power supply will not pre=nt the other power supply frun providing its propr function.
Blocking diode fault indication shall be required. Parallel supplies shall have a moans of
disconnecting each supply from the c-n output.

3.7.1+.4 D.c. coils rated 6 watts or greater which are controlled by switch or relay
contacta shall be provided with surge suppression circuits in parallel with the mil. These
circui ta shall be designed to minimize the magnitude of the inductive voltage transients
occurring when the coil circuit is opened. Suppression circuits using diodes shall include
a current limiting device to insure that a fai lure of the dida will not prevent operation
of the coil.

3.7.15 Embedded arts.
%

Parts shall not be embedded together except for parti osed for
temperature sowpemsatmn w ich may be etiedded with the par- bein9 cO~enBated. Parts which
may require individual selection may be embedded together, if necdssuyq to maintain their
relationship or prevent improper replacement.

3.S Electrical insulation. The classes and definitions of insulating MaterialS and
insulation systems shall be as required by the application and shall be as specified in
143L-E-917.

3.8.1 Electrical tree a
be 8.9 S* =BIL-E-917.

and clearance distances. Electrical creepage and Clearanca
diatc.nces mhall

‘ 3.8.2 Insulation resistance. The insulation resistAncO of the completed COMO1O
shall have a tinimum valua of 10 megoh= at 25*C. [6ee 4.6.3).

1
3.8.3 Dielectric stxen9fh. The console shall be designed 8uti that co@eted aBB=-

ies shall withstand wiehout damage the dielectric test voltages as sp.=cified in 3-8.3.1
(see 4.6.21. This requize!mmt does “at apply to printed wiring boards.

freq&~3~~t ~ %%% rated frequency of the console .mfer test. The mtgnitude,.af
The test voltage shall have a closely sinuoidal wave of a

the test voltage shall be determined by tbhle 1.

Table 1 - Test voltage magnitude.

circuit voltage of R. m. s. value of
equipment tested dielectric teBt voltage

ksS Sh&n 60 V01t5 500 volts
60 to 120 volts 900 volts
cwer 110 and less than 24o volts 1200 volts
24o to 480 volts 1500 volts
Above 480 VOltS Tvice rated voltage plus

100W volts.

3.8.3.1.1 For cases where the circuit consists of parts confom!ing to a parts speci-
fication which specifies a dielectric test voltage, the test voltage shall be as specified
in the applicable parts specification, except. as follows:

(a) For circuits di&ctly connected to an external power source, the test voltage
shall conform to table 1.

(b) The test vOltage shall i~ no cane be less than 500 VOlf= rOOt man square
(r.m.s. ). .

3.8.4 Electrical inculatin
conform to tie req.iremed.=.

The electrical in=.latin9 pro~d~s shall ,

11
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3.9 Mechanical features.

alwi~~”~o~.%~i=d%~*~f the lightest “eight consi~te.nt with the general an.
The console structure shall be of either steel or

spscific design require=ntf! herein. The ccmsole shall be of fabricated Construction.

3.9.2 Size. The console shall not be over 84 inches overall height as imtall.ed.—

3“5”2”’“surface=i$i”’ta’iatio””All assemblies or subassemblies intended for
installation lniice s 1P consoles and subject to removal, or any part of the cmboard
repair parts, or any auxi liaq equipment, when uncrated for installation and without
further disassembly, shall be capable of passage through a docmway 26 inches wide by 45
inches high (further reduced by round corners on an E inch radius) , and through a hatch
30 inches long by 30 inches wide (further reduced by round corners on a 7-1/2 inch radius) .

3.9.2.2 Submarine installation. All ass~lies or subasse~lies intended for instal-
lation in submarine consoles a“d s ubject to removal, oi’ any part of the onboard repair
parts , or any auxiliary equipment, when uncrated for installation and without further dis-
asserrbly, shall be capable of passage tbro”gh” n dc.ax+ay 20 inches wide by 38 inchew high
(fUrther reduced by rmmd corners on a 10 ‘inch raditi) and fhrnugh a circular hatch 25
inches in diameter.

3.9.2.3 The requirements of 3.9.2.1 and 3.9.2.2 do not’ apply to the console itself
or any auxiliary cabinets.

3.9.3 Enclosures (sse 6.5.11) . The deg’re&’of enclc.sure for the console shall be a
minimum of drlpproof (45 degrees) protegted as de”fined”in MIS.-STO-1O8 for surface ships.
The degree of e“closuxe for submarine grmsoles” shall be spray tight as defined in HIL-STD-
108. Enclosures of l“dividual parts or subassemblies that are mounted within the console
a“d have .0 exposed e.”rfaces need be no better than a“ open type.

erature indication. A console higfi temperature alarm shall be provided
to si~~~i’~at-or of the ..”s.1. has reached the S“pplier”s recc.mr!mndedmaximum
operating temperature.

‘“\
3.9.4 Grab rails. The console shall be provided with nonrotati%g horiz.a”tal grab

rails locate~.a~e front of each section. Grab rails shall be made of smmth hardwood
and a“pported with a sufficient “umber of brackets to provide adequate support for personnel
under all operating conditions of the ship. Grab rails shall be attached in such a manner
that all hinged panels CM be opened without removal of tbe rail from the member to which
it is attached. Grab rails shall be located so that they will not i.tcrfere with operation
of the console equipment and shall “ot extend’ more than 9 inches from the front of the panel.

3.9.5 Cable entrance. The cable entrance shall be from the bottom of the cmsole.——

3.9.6 Ventilation. The console. shall be prc.vid6d with ve”tilaticm louvers . The
ventilation open=ngs shall not be located i“ the top or side pa.ele of. the console . Air ex-
haust openings shall not be located in the front of the ccmsole. submarine consoles shall
not have ventilation! openings. The design of the console, placement and selection of parts
shall be S“CII that no part shall be exposed to a higher temperature than the ❑aximum rated
part temperature.

3.9 .6.1 Liquid cooli”q. Liquid coolimg shall not be used i. the’design of the console.

:~lh~i~&~~~Le%%~%o%%%~ cooling is used, air filters shall be as specified in
Forced air cooling may be incorporated into the design

Air filters shall be located at all air intakes and shall be installed so as to
b. readily removable for cleaning without. disassembly of the console . The filters shall,
however, be located within the console enclosure. Blowers for forced air cooling shall be
selected from those listed in MIL-sTD- 242. Fcwor for blowers shall be supplied from a
source separate from the power supply for inntrume”t a“d control circuits.

3.9 .6.3 Protection of parts. I“tar”al parts which are subject to damage, change in
physical characteristics, or v,aloperation from e.cctcaulation 6f dust, soot, or other con-
tamination. shall t> protected fro” the direct path of n,at”ral O. forced air circulation by
enclosures or barriers.

.

“9 ’ G .~ %S$.EE2. The we of heaters to obtain proper operation of the console under
Lh. .arlo.s am.ble.t Lemper. t.,..q shall not be incorporated in the desiq. of the console .
However , heaters shall be provided in the console to prevent condens.atio” d“ri”g mmoperati”g
periods

;
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3.9.7 Comp artmentation. Where a console eection contains both hydraulic or pneumatic
pressure lines or devices and electrical parts, they shall be compartmented to separate the
hydraulic or pneumatic and electrical devices, or have adequate shielding provided, to give
protection for the electrical parts from any hydraulic ox pneumatic device leakage. Pro-
vision shall be made to ce.rsy off any leakage.

3.9.8 Console face. All instruments and controls exposed on the console shall be
recess rnowt~ ~meters, controls, and indicators as nearly ‘flush as practicable.
The fordard ,OK lover sloping section of the console shall house the controls and devices
required to be within an operator’s reach. The rear of upper sloping section shall be
-ed primarily for the instrument displays and alarm indications. There shall be no equip-
m?nt mounted along fhe front face of the console sections except the manual handwheel
-&rottle control, if used, and sound powered telephone handsets. Handsets shall be re-
cessed and attached to the console by spring clips or other quick-access holding devices.
Handsets shall be removable by one hand operation. The controls and eptrating devices shall
not be placed in cIose proximi ty to Lh@ frent edge of the console ao as to preclude the
cperator from accidentally tripping a control device.

3.9.9 Console construction details. AII acceptable method for the construction of the
console shal~ accordance wi~follming requirements:

3.9 .9.1 Framework. Each secti.o” of the console shall have an inner frame to which
fie outer shell plating shall be fastened. Each section of the console shall be constructed
with a rigid, self-supporting, boxlike framework for the support of the shell plating, cir-
ccitry, gages, switches and other appurtenances to be included in the various units which
comprise the section. The framework shall be fabricated fram angles, channels or other
structural shapes, or formed members, and shall have sufficient strength and riqidity to
support all parts mounted therein as well as to su~ort the hinged panels in both the open
.%?d closed positions ,without saq er distortion when the c0n801e section is secured only by
its mounting bolts (no top bracingl . The framework for each section shall be an independent
box frame bolted rogether to form the Ccmplete console. The framework of each section shall
be stiffened to resist bending by the use of diagonal braces or welded sheets, but braces
anti sheets shall not be secured in such a manner as to restrict access to tbe front and

‘.rear of fhe section.

)

Intermediate vertical supporting members shall be provided for the
support of such parts as Eeters, gages and switches. The framework of each section shall
be fabricated by welding all members except those which ❑ust be disassembled for replacement
of Parts which shall be bolted. Ri.eti”g shall not be used in the assembly of the sections
cr in the connecting of the sections to form the console. No rubber packing shall be in-
stalled between insulating parts and frame-mrk. The frame of each section shall be bolted
cirectly to the foundation channel. Gusset plates shall be welded at fhe corners of the
sec:ions in both lengthwise and lateral vertical planes BUCh that each corner shall have a
strength not less than the bending strength of the weakest adjoining VertlCal ok horizontal
nember.

I

I L-J
I

3.9 .9.2 Side sheets. The sides of each console section shall be enclosed by solid
s>eets, at leu_/~h thick, welded to the section framework. The 5ide sheets shall
be welded by interrnitte”t welds or spot welds to all vertical and horizontal frame members.
The gusset plates in the plane of the side sheet may be omitted. provided tie side sheet is
welded to the frame at the corners with the same length of welding that would be normally
employed with a gusset plate. When $wsscc plates are omitted, plug welding of the side
sheets at the top corners of the franc only is permitted.

The horizontal top of each section shall bc enc:osed by a solid
sheet3;~’~~~s~~8~;hick. The top shall be of a suitable design to prevent dripping
water fram enterirq the console and 6antaqing instruments on the frent panels .’ The top
sheet shall be welded to the side sheets and fr=e structure to fo?m a watertight seam.

3.9 .9.4 Front and rear -.—— — Each seccion of the console shall have hinged front
panels to allow easy access to the equipnent inside each section. Each front panel shall
se tinged along me vertical edge and latched o“ the other vertical edge. The design and
zc>strzction of the front panels shall oe atiequate to carry the weight of the paml complete
with all items nounted thereon without sw or distortion in both the opened and closed
?ositions. ,Thc rear of each scccion shall have hinged panels so as to .331OW access to ti=e
rear of the console. Each rear pimel sha:: be >i”ged alo”q om vertical edge anti latched
c> che other vertica> edge. ,

3.9.9 .4.1 ?~ ,,0,.. Positave stops and r,e.ms for locking al: hinged panels,
Ln :oth the fully ope:, a“< one ,ntcrmeoi ate position, shal: be provided. The ful ly open

~,..
posltlon shall be 130 degrees. The i?.termediate position shall be at the largest opening
here there is no i“tcrfcrence with adjacent C1OSCJ hin9ed Panels On the cOns O1e ‘r at ‘ie
90 degree position.
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3.9.9 .4.2 The hinged panels on the frent and rear of the SeCfiOriS shall be secured
by thumb sc~e.s made captive in the panel.
tie console sections.

Thumb screws shall constitute quick aCCeSS Co
The mechanical arrangeumnt shall be such that the securing &vi==~

shall not bear any weight, but shall serve merely to keep ‘the panEIS closed. The weight
of the hinged panels shall be borne by suitable aligning pins and roller guides.
hinged pa”.als shall be made frm a solid sheet 1/S i“c.h thi~ or (). S. gage ~~er ~~.

The

C-rcial tolezmces are acceptable. The panel shall be formed with bent mgle or channel
edges of mat less than 1 inch deep. The flanges ef all panels shall be welded at the
come rs and ground smooti. There shall be “o butt joints on the panel Surfa=s.

3.9.9.5 Upper and lcmer sloping sections. The upper and lower eloping areas of each
Sectim shall be s“pport~d st~ffened as necessary to prevent them fr~ bendiq whm in
the opened position. The upper and lower sloping sections of the c0n801e shall be hi”qed
to permit accese to the equipment mounted cm the console sections. The lower sloping
secticms shall be hinged along fheir rear horizontal edge and shall open fran the front of
each section. The upper sloping sections shall be hinged along their upper horizontal edge
and shall open out frcm their lower edge. The fully open position fox the upper and lower
Slopiny sections shall be 90 degrees from the normal plane of the sloping section. Suitable
means shall be employed to mdintain the hinged upper and lcuer eloping section in the fully
open position while supporting these sections sufficiently to prevent bending and distc.r-
tio” . A hydraulic or pneumatic dampening device shall be employed to prevent these sloping
sections frc+n slarmr,i”gclosed from the fully operI position. This device shall protect the
operating p%rsonnel frtxn injury and equipment from damage caused by failure of the latching
open device or accidental closing. The hinged s loping sections shall be secuxed in the
closed position by thumb screw made captive in the panel.

3.9.9.6 Thread locki
+

All nuts , bolts, studs and screws used in the fabrication of
the console se~ s .3 e secured by means of an acceptable locking device. The follow-
ing are considered acceptable types of lockimg devices:

(a)
(b)
(c)
(d)
(e)

(f)

Nut and lock nut.
Self locking nut.
Castellated nut with cotter pin or safety wiring.
Split ring lockwasher.
External toothed lockwasher may be used where the weight of fhe part does
not exceed 2 ounces per screw. Internal tooth type lockwashers shall not
be used.

Nuts or scrws with captive lockwashers may be used provided they are re-
placeable with comrron type screws and lockwashers or nut and lockwashers.

3.9.9 .6.1 Lockiq devices are not required with ovalhe.ad screws , when used with c“p-
tYw washers, and pan head screws on identification and information plates.

3.9.9 .6.2 Flat head screws that are not secured by a locking device shall be secured by
upsetting metal into the slot, by application of nylon imert locking pellets or by an ap-
plication of sealing compound in accordance with M12.-S-22473.

3.9.9.7 Console accessibilit~. The design of the console shall be such fhat all
wiring, termin~ electrical connections shall be accessible for aerviciny and test p“r -
poses without req”iri”g the removal of a part or subassembly from the enclosuse in which it
is mounted except where cormector.q are used. Parts which are subject to replacmmnt or
Servicing under noxmal mai”te”an.ce shall “ot be secured by rivets , welding, or other mans
which prevent ready removal.

3.9 .9.7.3 w acceptable method to provide access to parts and permit withdrawal of
assemblies and Subassemblies toward the front or back for servicing is by channel y“ided
se. ticm?.l .O”str”ction with the provision of t-racks, rollers or pivots. The drawers shall
be locked i“ the se.rvici”g position by means of automatically operated locks. Means shall
be provided to release the locks f,or the removal of the drawer.

3.9 .9.7.2 l%e rear of each chassis , subassembly or assembly {=ee 6.5.4) shall be
furnished wir.h locating pins Or other means to effect pzoper alignment and to reduce strain
when the equipment is subjected to vibration and shock.

3.9 .9.7.3 Handles shall be provided for removing chassis or assemblies from the
console. Suitable means shall be provided to protect parts when the chassis is re~ved a“d .
inverted fcu Servicing. Each ty”pe of r.m-avable’chassis or module shall have a mechanical
keying provision to prevent im+ertinq the chassis or module into the wrcmq location .
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3.9.9.8 Console mountinq. The console shall be deck ❑ounted unle.= othe=ise s~Ci-
fied in the in=~vidual console specification. NO bolts less than 3/4 inch in diameter shall
be used in attaching the console to its foundation. Mounting bolt holes for bolts of 3/4
inch shall have a.maximum diametrical clearance of 1/32 inch. Holes for bolts larger them
3/4 inch shall have a maximum diar.atrical clearance of 1/16 inch.

3.9 .9.9 Handlinq. The console shall be provided with lifting eyes to facilitate its
hoisting and lowering. Adjacent to these lifting eyes, the words ‘LIFT KSRE- shall be
marked.

3.9.10 Airborne and structureborne noise. 14hen airborne and structureborne noise
limits are required )Sy=e. individual con=specificacion, the console shall be in acrnrd-
ance with nxL-sTL3-740 . The grade and type required and the operating conditions during
the noise tests shall be specified in the individual console specification.

3.9.11 Lubricants and lubrication. Where lubricants are required, the equlpnent shall
bc so designea as to use= i% different types of lubricants as practicable. The eWip-
ment lubrication design, lubrication instruction plates and Charts, and the selection of
lubricants shall be in accordance with HIf.rL-17192. Technical ❑anuala sha31 refer to lubri-
cants by correct Nav designations as well as by trade and specification n-ers.

g+itita$:w - The equipment shall be Cap?.ble of satisfactory Opera-
Ing or ea xng of the lubricant at the angles specified in 3.6.7 and

. .

3.9.12 Threaded parts and devices.

3.9.12.1 Thread ro ectionsp ,j ~. BOltS and screws, secured by nut6, or other refraining
devices which f%~pro]ectlon eyond the retaining device, shall be of such length as to
insure a minimum projection of at Least 2 threads frmn the outer face of the retaining device.
Bolts and screws shall not project beyond the retaining device more than llt inch. These
requirements shall not be construed as precluding the use of screws assembled in blind tapped

>

oles in castings, or spaces, or where the design restrictions require that the threaded
rtion of the screw be flush witi the retaining deice.

3.9.12 .1.1 The length of fhe threaded portion on all bolts and nut ends of studs shall
be not less than 1-1/2 times the bolt or stud diameter. Studs shall engage the part into
which r.hey are set for a length equal to at least One di~ter and shall be welded or ‘ecurelY
staked.

3.9. 12.2 Thread engagement. BOltS and screws in tapped parts Other ~~ nuts shall
“enter and have ~hread engagement for an axial distance at least equal to the di-amster
of fhe externally threaded fastener without bottoming.

3.9 .12.3 Thread CuttinQ screws. Thread cutting (self-tapping) screws shall not be
used, exc@pt as=tted in 3~

3.9.12.4 Flat head screws. Flat head screws, 82 degree head, shall not be used in
sheet or thin m=i~~ckness of which is 1CS6 than one and one-half times the screw
,head height. Flat head screw, 100 degree head, shall not be used in sheet or thin material,
unless the thickness of the material is at least equal to the screw head height. Wherever
flat head screws are used, the SC-W head shall be c~let@lY seated in the naterial.

3.9.12.5 Threads in alumintnn and plastics. Threads in aluminum, threads in plastiC
arid inser- sha~a= to the r~ijijre~nts of f4rL-E-917.

3.9..13 Rounded corxers a“d ed es.
- +

A1l edges and corners of external surfaces,
n~rnally exti.~t~lnted, s all be rO~~ed. Sharp. edges and points of anY kind
shall be avoided.

3.9.14 Dril Ied and ~ed holes.— — .Lrilled and tapped hales shall be slightly counter-
sunk.

3wci;ig&s5%%%ti%&”
The design of the console shall, he swh that the need of ~

adjusting, or maintenance nhall be kept tO a mlnim~. Special
CCOIS shall not be requi red for the install ation.?or replacenw”t of parts. The use of
special tools sb.all be subject to approval by the procuring activity. Special tools, where
~.
equlred, shall be supplied by the supplier and shall be mounted secuzely in the console &n
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a convenient placa. fhe mounting shall be such that the s~cial tools will re=in in place
dvring shock, vibration and inclination tests. special tools are defined as those tools
not listed in the Federal supply Catalog (copies of this catalog may be consulted in the
office of the Defense Contract Administration Service (DCAE).).

3.10 Hydraulic and p“ewaatic controls.—

3.10.1 General. piping materials and piping componen-, such as piping, valves, fitn
tings, and as~d piping conponenti, for hydraulic and Pflc?um.aticcontrols shall be in
accordance with HIL-sTD-777 for surface ships and MIL-sTD-43S for submarines.

3.10.2 - Ccmnections. A1l console piping shall be run to terminal blocks mounted
in the lower rear of the control console. Thm terminal block for COnSOl.3 piping shall con-
sist of a steel plate pad drilled with holes for the tubes. Each tube shall extend at
least 6 inches beyond the pad and shall be silver brazed to the pad. When instal led c.nb.aard
shipthe pad will be placed over a cutout in the deck. The length and width of the pad
shall be such as to permit airtight bolted joints all around the cutout. Sufficient excess
tubing upstream of the pad shall be allowed for flexibility of installation.

3.10.3 Hydraulic controls.

3.10.3.1 H draulic fluid. For surface ships, hydraulic fluid shall be of a type or
grade selected mm MIL-L~2 for contro18 not accumulator loaded or for accumulator
loaded controls with pressure less than 600 pounds per square inch (p.s.i. ). Hydraulic
fluid shall be of a type selected from MIL-H-19457 for accumulator loaded controls whose
pressures exceed 600 p.s. i. and have operating temperature ranges frc= 30 to 160 degrees F.
The temperature of hydraulic fluid in surface ships shall be maintained below 160 degrees
F. , without the use of fluid coolers, by design and choice of parts. For submarines,
hydraulic fluid shall be i“ accordance with MIL-L-17331. The controls shall be designed to
use the selected fluid with due consideration to the effects of viscosity ch=9eS within
the range of operating temperatures. Design and installation of hydraulic parts shall be
such fhat contamination of controls using hydraulic fluids will be minimized.

3.10.3.2 Pressure. Hydraulic controls shall be designed for an operating pressure
not in excefis 0? 3,OOO p.s. i. and total pressures under hydraulic transient not exceeding
1-1/2 times the operating pressure. The design pressure in piping, valves and fittings in
return lines shall be based orI fluid supply tank pressure plus expected pressure drop be-
tween operating equipuent and the fluid supply tank. ../)

veloc~~~”~~-~~~a%%%’%d to 16 feet p.. second.
All high pressure piping shall be large enough to limit

The fluid velocity in pump suction
lines having no positive head shall be limited to about 4 feet per second.

manif~&~”~a3%%%%%~ted functions.
The use of pipimj and pipe Connections .?hall be minimized by

Hydraulic control piping shall have the necessary
Pressure 9a9es ad E~B fOr bleeting. draining, venting and replenishing. Vents and re-
plenxshi”g cor.nections to control parts shall be located so as to avoid air pockets. If
a stop valve ib installed in the replenishing and vent line, =ans shall be provided where-
ever necessary to protect against the inadvertent application of destructive pressure when
the stop valve is closed. Return piping between a part and its cutoff valve shall withstand
supply pressure. If restrictions are placed in return lines, the piping ~StleaM of the
restrictor5 shall also withstand supPly pressure. Heans shall be provided for accesB to, and
cleaning of, fluid supply tanks and for drawing off water which may be trapped in the tanks.
A connection shall be fitted to permit venting air loaded supply tanks while filling.
Hydraulic auxiliaries shall be provided, when necessary, with drip pans fitted with means
for draining the pan. All moving parts of controls shall be fitted with covers or guards
to prevent damage to equipmmt and injury to personnel.

siste~~’~i~sti%m%flzc%~~~+; intended. Pistons.a”d rods that slide in and
These devices shall be designed to be con-

o.t of cylinders shall be fitted wif.h a wiper. Drain, leakage, and air bleeder c.mnections
shall be i.cl”ded a8 necessary. Where necessary, cylinder design shall include internal
buffers or dash pots as an aid in decelerating parts attached to the piston rod or ram.
Seals shall be of a type which become more effective Wifh an increase in pressure.

\

Piston
rings shall not be used as a primary seal.

3.10.3.6 Accumulators. Accumulators shall be used, where practi.c*le v tO reduce Pea ,
per requirements and to cmtrol hydraulic pump operation. Accumulators shall be of a
piston, bag , or diaphragm type designed to withstand 5 tirm?s the operating pressure of the
hydraulic fluid. The daaign shall require a pressure gage, manual unloading valve. ~e~
valves and provision to preve.”t sxcrwiicm of the bag or diaphragm thrcmgh the fluid pres-
suxe conmction.
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) 3.10.3.7 ‘ranke. Pressure tanks and fluid reservoirs shell be co-r, copper base
‘ alloy or we Ided=l constr.ctinn. Steel t.?nkm that are filled continuously to 100
~ percent capacity need not be coated inside. The inside of steel fluid rese=oirs shall
: be coated with material conforming to ML-P-23236, types 1, 3 or 4. Al> weld spatter an13
welding flux shall be removed before the coating process. Nhen it is neces8ary to stream-
relieve welded tanks, this heat treatment shall be done prior to cleaming.

,)
,)

J

3.10 .3.7.1 Sasemoirs shall be capable of withstanding, without leakage, an internal
pressure of 8 p.s. i. Capacity of reservoirs shall be limited to 125 permnt of the total
fluid volume “contained in the whole system. Reservoirs shall be so designed a3!d constructed
as to prevent the entrance of any foreign matter. Filling and breathing pipes o“ reservoirs
sh.sll be arranged to prevent fluid spillage under roll and pitch conditions. Breathing
pipes shall be terminated near exhaust ventilation terminals if practicable. Semenoirs
shall be provided with reliable means for determining the fluid level, arrangeremts for
cleaning and drafni”g, and with baffle plates to minitize aeration dnd cavitation.

3.10.3.8 Filters. Filters shall be provided for hydraulic controls and shall be
readily accensi~ll filter elements shall be removable for service and inspection uith-
out disconnecting the attached pipe or dismounting the filter housing. Frequen~ of serv-
icing shall be indicated on a label plate attached to the filter. Filters emplcying earths
or clays shall not be used. Filter elements shall COIEPIY with MIscF-8B15 and shall be
capable of removing all particles 15 microns or greater in size. Filler pi~s for tanks
and liquid reservoirs shall include a removable filter screen of 180 mesh or finer. Breather
pipe caps shall have removable air filter screens.

31”.3,’.1 C’””d ~ =*-”’’”l’. A full flow filter shall be installed in the
discbarae l~ne an~ra ner 1“ e suct~on line of eack repleniahmmt pump. Filter ca9es
shall hive built-in by-pass valves, set to open when the pressure drop across the filter
element reaches the value rec-nded by the manufacturer of the filter element to be used.
These by-pass valves shall be capdble of handling the entire replenishing pump capacity.

. 3.10. 3.8.2 Other than closed ~ controls. A filter shall be. installed in the dis-— —.
,. / ~...~arge line and a strainer i=suctmn line of each pump. Filters sha31 be full flow

?“?yhere the volume of flcu allows a reasonable size filter, but where an excessively lar9e

1
ter would be required, a partial flw type may be used. Provision shall be made to allow
1 flcm bv-uasa of the filters when the pressure drop across the filter eleuenti becoees

flto 4 perc&i of operating pressure.

3.10. 3.9 Valves. Directional and volume control, check, pilot, and servo valves shall
be dcaiqned for=uro resistance to fled when in the operating pOSitiOn. All plungern,
balls , pistons, and other moving parts shall be accurately guided to prevent cocking and
jamming. Large valves shall be pilot operated to maintain operating devices, such as sole-
mids, cams, and levers at a minimwm size. Adjustable valves shall be locked at service
adjustment to prevent tampering. No valve shall operate improprly because of back Pres-
sure or surges. Valve operation shall be such as to prevent detri=ntal surges in the
hydraulic controls. All valves shall be permanently marked to indicate proper connection
and directional arrfxs shall be used as appropriate. The force to ManUal lY operate COntrOl
valves shall not exceed 15 pounds applied to the rim of the operating wheel or the end of
the operating lever. All valves shall be adequately supported. valves shall be mounted
using cap screw or boltn extending through or into the valve body, Lug mounting of
valvea shall not he used.

3.10 .3.9.1 By-pass or unloading valves shall b. designed to operate without exceeding
25 p.s. i. pressure drop acrasm the valve. Throttling shall be minimized.

3.10 .3.9.2 PresS=R control ValVeS (including relief, unloading, back pressure, end
sequence valves) and check valves shall be d-d tO elfinate hydraulic squeal ~d matter
at all rates of flcu up to the maximum design rate. f&lief valves shall be accurate within
9 Percent of setting and shall reseat at not less than 85 per~”t of setting. Relief valves
shall be adjustable. se lief valves shall be designed and located to 1itit the maximum pres-
sure to 110 percent ,of the uorking pressure.

3.10 .3.9.3 High pressure v~ves on the air side of accumulators shall be of a slow
opening type capable of PreWntim a shock wave from beinq produced when rapidly ~ened. ,

3.10.4 Pneumatic controls;—.

3.10.4.1 General. Pneumatic controls shall consist of an air compressor, act.ators.

.)

-- Ors, valves, - and accessorial, as necessary, to provide control air at the required
sure. h air dryer shall be installed at the compresc.or disahar9e d~nst=~ Of *e
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moisture separator. A by-pass shall be providod around the dryer. The dryer shall be
located in an area whe:e the ambient temperature will not, under the worst conditions , ex- ./,
teed the maxbr.um allwed by the dryer manufacturer. Mesns shall be provided in the
delivery fram the cmpressor to assure clesn snd oil free air to th pnematic controls.
The air presmure to the pneumatic controls shall be autciuaticallY maintained at fhe levsl
required for the Op?ratio” of the inBt.sllation.

3.11 Processes and treatir.ts.— —

3.11.1 Weldinq. Welding a“d a13ied processes shall conform with the requiqnt= of
FilL-E-917.

3.11.2 solderinq. Soldering of electrical wiring shall be in,accordance with require-
ment 5 of MIL-STD-454 except that on turret type terminals, solid vire5 and leads shall be
given a wrap of at least one full turn with a short wire end protruding to aid removal with
pliers. When stray circuit capacitance or other ef fecta maY be intrcdu=d or when it is
impractical due to .spacs considerations, the p?OtKusicm msy be ahdrtsndd ‘or elffni-ted.
Soft solder alone shall not be depi?ndsd upon for mschsnical s trsngth.

Brazing allcqs for electrical connecticma shall conform to the
requiX;~s %%%% -917.

3.11.4 Treatment and processin~ of metals for corrc9ian-resis &ea. The treat--t
and precessimg of metal-or corrosxon~e~=~= conform to tAe .requiremsnts of
MIL-E-917 .

C20S&&~~alW&d and shall ecmform to the ~uirsments of 612L-E-917.
The exterior and interior surfaces of the cdnaole and equipment en-

3.12 Waterials.

3.11.1 General. General material req”ire!rents shall conform to MIL-E-917.

3.12.2 Prohibited ❑aterials. Prohibited ❑aterials shal 1 conform to the requirements of
142L-E-917, except as spec~fmd in 3.12.2.1 through 3.12.2.3. ,.

3.12.2.1 Glass. Glssa shall not be used, except where included i“ completed parts or A. ~materials and -e c.f such parts cm materials is acceptable to fk procuring activity.
All glass for use in equipment for protectim of instruments, meters a“d for viswing dials
and indicators shsil. be clear, presenting no evidenm of distortion when. viswed fran any
angle. consideration shall be gi.$en to the use of gl-proof glass when fhe equipms”t to be
viewed will be illuminated fran an Outsids light so”rre. All glass, when used, shall be of
the shatterproof type and conform to clasa. 1, type A of MIL-G-3787.

3.12 .2.2 Fungus-inert materiala. Materials which provide a nutrient !u?dium fox fungus
and insects shall not be used xn the rasnufe.cture of any equip=nt covsrsd by this specifi-
cation. Fungus-inert ❑aterials shall be. in accordance with req.irexe”t 4 of f42L_STD-454.

3.12.2.3 Wood. Wood shall not be used except for grab rails on tie console.—

3.12.3 Arc-resistant materials. Arc-resistant materialn shall conform to fsquirem?nt
26 of M2L-STD-454.

3.12.4 Metals. Wetals, including dissimilar metals and corrosion-resisting metals,
shall cc.nforw~e requirements of HIL-.?-917 and as specified in 3.12.4.1 through 3.1.2.~.a.
Gover_nt inspection at source is not xequirqd fox .ccmmsrcial standard- rcmterial.

3.12.4.1 Steel. when used, steel conforming to QG-s-741 or ASTM A-131 shall be uti-
lized in the f~tion of the COIISO:e .=ruct”res. Steal conforming to Qd-S-69B, 00-s-700
or ASTM .%-415 shall be uses for plates and sheets.

3.12. 4.2 Alumi”uu,.
be used.

when the use of lightweight metal is desired, aluminum allcry shall
Alum.i,,umalloy con formiq to alloy 5086’, temper Hill of Q(2-x-200/5, c.r alloy 6062,

temper T6 of QQ-A-200/E shall be used for console structural plecss. Aluminum alloy con-
f0~n9 tO alloy 505? temper H32 or 1134 of QQ-A-250/8, or alloy 6061, temper T6 of QQ-A-250/11
shall he used for pl~ces a“d sheet. . Aluminum alloy conforming to alloy 3003, temper H22 or
H24 of QC-A-250/2 may be used for nonstructural applic.atiom. Aluminum allOy conforming to /
alloy S086, temper O of.g&A-200/5 shall he used for structural pieces which aim. bent into
shape.
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3.12.4.3 fsonferrous material (except aluminum) . Nonferrous materials, except almi-
num, shall conform to ccdnmnrcial standards.

3.12.4.4 ~. Zinc shall not be used where the increased electrical resistance of
&e surface, due to the protective treatment. has a deleterious effect on electrical
performance.

3.12.5 Plastics. Plastic materials shall conform to the requirements of MIL-E-917 and
as specified h 3.1 2.5.1 through 3.12.5.4.

3.12. 5.1 Plastic par= shall retain the original smooth or polished surface unless
Objectiontile glare makes a dull surface necessaty. Al i surf aces that have been sawed, cut
or othe-ise machined shall be suooti.

.,
..

1,1

I

L/

i

3.12 .5.2 Thermoplastic materials shall not be used.

3.12 .5.3 Where a specific color is required by the application, this color shall be
obtained by adding coloring matter to tie base material, provided electrical or mechanical
properties are not adversely affected. If for any reason the procurement of colored base
material is not feasible, color may be obtained by painting with insulating lacquer, subject
to approval of the procuring activity. The insulating lacquer shall conform to type G of
KIL-1-17384.

3.12.5.4 Dials and transparent and translucent ~. PlaStic for dials a.d other
transparent and translucent applicati= shall be in accordace witi MIL-W-80. Materiai
conforming to MI L-P-5425 may be ~ed, prOvided i t is treated wi~ ~ antiel=ctrOstatic
coating.

3.12.6 Ceramics. Ceramics used for purposes of insulation shall be in accordance
with HIL-I-10. Ail surfaces of ceramic parts shall be glazed, or if glazing is impracticable,
the surfaces shall be treated as specified in FfIL-sTD-242. Prior to the use of ceramics for
instigation. the smnlier shall soecificallv call its use to the attention of tho procuring

\activity .i;d obtai~ approval. “

.) 3.12.7 &wegn.tin~, emhed;ing and en.aps.lating c~~ds; U88~f& :d,~ei:;
pregnating, eddxng or encapsu atxng electrical par= s al nO .
their original application or as the result of aging, have any injurious effect on the in-
s.lation materials to which they are applied and shal 1 not cause corrosion or deterioration
of any adjacent parts. The ccmpokmd selected shall not flow or Craclc at temperatures
encountered during the tenw!erature operating tests , unless contained in such a manner that
the cmnpound will “ot flcu from the ccmtainer and the parts therein are not dislcdged by
high impact shock. Rigid materials used for encapsulating or embedding parts in SUhaS -
semhlies shall be in accordance with MIL-1-16923 and as specified in 3.12.7. i through
3.12.7.3.

3.12.7.1 Selection ~ ~. TYW B ox C cOmW~ds Of HIL-~-16923 shall be used. ex-
cept where the ambient temperature for the assembly may exceed 130” C. , in which case type D
shall be used.

3.12.7.2 Selection of material. Unless otherwise specified in 141L-I-16923, or sWci-
fical ly approved by ——

the. proc.ring activity, the conditions under which these materials are
applied and used shall xn all respects conform to the manufacturer’s reccusmendatiom. The
selection of a particular Compotmd shall be such that nei ther the ❑aterial iuelf nor the
process by which it is applied shall have a deleterious effect on the ope?htlOn of the
assembly or the overall equipment.

3.12.7.3 Ga’ieral characteristics. These materials can. be used where it is required to.
nave a rugged compact ansembl y sealed against moisture and rigidly supported internality eo
that the effects of shock and vibration aze minimized.

3.13 Parts. The design and construction of the console shall use only those parts
specified h=. Thesm parts are defined as standard parts. The use of standard parts
in tJ5eConsole. as required herein, does net relieve the supplier of the responsibility for ,
con fonni.g with all performance requirements specified in the individual console specifica-
tion for the particular console.

3.13.1 Selection of standard ~. The selection of standard parts shall be in
‘~ccordance with the fol=wlng order:

J (al
lb)

Standards, specifications and requirements listed herein
Other standards, s~cif ications and requirements listed in HIL-STO_242.
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3.13.1.1 Nonstandard ~ . when a supplier has determined that the console require-
ments cannot be mat by us~ng a standard part, the supplier shall determine the nomtandard
part which will h suitable for the application and request written approval from the pro- .-..

curing activity. The reqd renumts for the approval of nonstandard Parts shal 1 be i“
accordance with MIL-STD-749. APprOval will nOt be gr~fed fOr. the USe of parts of special
or novel design where parts specified herein are suitable and available. .$timitt’alof data
in accordance with MIL-STD-749 is not required when the individual console specification
requiree a specific part not Ccwered herein. certification of first article tests or
acceptance. for delivery shall not be made by the cognizant SovernmF!nt representative for any
comole uBiq wapproved “o”standard parts without the written approval of the procuring
activity.

3.13 .1.2 Nc.nstimdard ~ re laceruent.
%“—

when the use of a nonstandard part has bee”
approved because of del. ve~ sche u es, the supplier shall provide for mechanical replace-
ment by a standard part by allwing mounting space and providing mo~tinq holes for the
standard ,part.

appli~;1~~2ti*&_;al.es and e“.iroruuental capabilities (e.g. , any ambient or
In the application of parts, the parts selected shall bk

hot spot temperatures, voltage, current or pwer dissipation) only when these nomina 1 rati”qs
are based on the life specified in 3.2.3 and on application and environwmtal conditicmm
WSU.1 tO Or mOre se== than those which apply fOr fhe worst combination of range of steady
state voltage and frequency and temperature conditions. When these. ncminal ratings are not
so based, the parts shall be derated to meet the life specified in 3.2.3 to assure the re-
qYired ~nsole re2i*i2ity within the srmcified operating. conditions. Parameter values,
such as arbient temperature, vc.ltaqe, c“rre”t, to be used. as a basis for determini”q appli-
cation limits, shall be taken frnm the follwing sources listed in their order of precedence:

(al Applicable Military specification and, standards.
lb] Limi%, Set as a result of Govemnt laboratory tests establishing

specific suitability for Naval service..
(c) Test. data from supplier tests. (If this source is used,. test data shall

be submitted to. the procuring activity for review) .

3.13.2.1 Individual selection. The console shall be tiesigned such that the performance
Of tie ~nsOle shall nOt be dependent on the selection of individual parts for characteristics
which have tolerances closer than those specified by the applicable part specification or
Military standard. (For example. selecting a resistor with a ~ 1 percent tolerance to -et .))
the required accuracy, when. the specification for this resistor: sPeCifies a ~ 5 Percent
tolerance.). where matched parts are “ceded for the proper operation of the console, the
matched parts shall be. treated as “onmtandard parta..

3.13.2.2 Tolerances. In the. selection of parts, other fhan those listed in HIL-STD-242
or otttezvise specified hereim, the widest tolerances. pemnitted by the individual part speci -
ficc,ti.a”shall be us=d in the design. of the console, c.nmr.ensur,atewith fhe particular long
term stable circuit application requirement. However, i“ the f~rication of the console,
Parts Of closer tolerances ❑ay be substituted as long as interchangeability is “ot affected.

I 3.13.2.3 Plug-in arts.
F

Where pluq-in parts are wed, they shall be securely retained
in their sockets XIIthe r proper position by means of positive holding devices to meet the
.ibratim and shock requireue”cs of 3.6.5 and 3.6.6. These parts shall ccxnply with the
creepage and clearanc= req”irerne”ts of 3. B.1.

3.13.3 Audible alarm signals. Audible alarm signals [bells, buzzers, horns, or sirens)
shall be in .a~ce w=th MI L-A-15303.

with ~;~~~~l%%%%e~ hand6ets’ shall be in accordan~ with BIII.-T-I943.
Somd powered te lephona handsets shal 1 be in accordance

3.13.5 = order imd
- ‘ew’”’i”n * =%== ‘“gin” order andindicati”q equlpment~l~ &n aCCOr .qnce with. MI L-s- 2S . E ectrlcal propeller revolu-

tion indicating equipment sha~l be i“ accordance with MIL-P-15554!..

3.13.6 Batteries. Batteries shall be in accordance with requirement 27 of MI L-sTD-454.

3.13.1 Cable and.wire..—— — .
3.13.1.1 Internal hc.aku wire.

i.creased flexibility sh~ ~. for wires. and cables. which are normally flexed in ..s.and
Extra flexibk stranded wire with s~cial stranding fOr

riezvicinq of the .aq”ipment, such. .s.wires aml cabk.s attached to the movable. half of.detach-
able co””ectc.rn.and:hingi”q cables. attached to removable or movable doors imd panels .

20
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3.13.7. 1.1 Insulated hookup wire.
“) table 11.

Insulated hookup wire shall be in accordance with

Table.

~rDegrees c.
105
105
105
200
200
.200
200

11 - Insulated h

Voltage rating
volts a.c.

600
1,000
3,000

600
1,000

600
1,000

modup wire<

Type

s
c
D
E
Es
P
PFrSpecification)IIL-W-16878

L/ Total “im teqe==ture is the axbient t~rature plu the te~erat~

gl
rise resulting fr.an current flow through the conductor.

~pe B shall have a braid or an extruded polyamide cover over the

~/ Insulation in accordanua with HIL-W-16878.
TYPes c and D shall han a braid or an extruded polyamide cover over
Lhe insulation in accordance with MIL-W-16878 when bound into a harness
or tight assembly which operates near the the permissible temperature
limtt. (For other applications, the use of the cover shall be at the

~1
option of the supplier) .

For high density wir1n9 terminated by soldering, type E or SE wire may
be used.

3.13.7 .1.2 Bare hook
—+”’””

Bare hcokup wire shall mx be used unle8B insulated wire
is impractical because o CIZ= characteristics or shortness of wire run. Such wiring
shall be straight line and the wire length between adjacent terminals shall not exceed one
inch. Bare hookup wire shall be type S, coated, and shall conform to W-W-343.

“)
3.13.7.2 External interconnecting C.3bl@s. External i“terccmnecting cables shall not

umished by the supplier, unless spe~ables ,are required to meet the performance
r&quireme.ts of the equipment.

3.13.7.3 _ shieldin . Wiring within the console carrying lW level control or
+S betveen signal conditioners and remotely located sensors,instrumentation signals, su

shall use shielded cable to provide electranagnetic interference immunity.

3.13.8 Capacitors. drily the capacitors in 3.13. S.1 through 3.13.8.13 shall be used
in the design of the console. Application, styles and values shall be selected from M1l.-
STD-19S..

3.13.8.1 ~ ceramic dielectric [general pupa se) . Fixed ceramic dielectric general
purpose capacitors sh~form to M1L-C-11015 or 141L-C-39014. General purpose ceramic

,capacitors are suitable for use as brpass, filter, and noncritical c0uPlin9 ele~nta in
high frequency circuits where appreciable changes in CaWcitm-, ca=ed by t~rature
variations, can be tolerated.

3.13. s.2 Fixed ceramic dielectric (t
~ c-en~::in:~:s::::c::$::::i%b3MPK~tuKe com~t~aci tors shal con am to MI L-C-

for use primarily in circuits where compensation is needed to co~t.e~act x@active ~an9es.
caused by temperature variations, in other circuit components and in bypass, coupling and
filtering applications. The widest possible capacit~ce tOlera. ce and the least ntrin9ent
teugm3rature coefficient camnensurate with the requirements of the circuit application shall
be used.

3.13.8.3 Fixed lass dielectric.
PJI.-C-II272 or ~-b. These capacitors axe intended for .s. i“ blocking, bypass,

Fixed glass dielectric capacitors shall conform to

.CcNIPlingand tuning applications.

3.13. B.4 Fixed mica-dielectric (mlded ~, molded case
Fixed mica-d iel~c Capacl tors — %%% %&%%e%tw(molded case, mold~e potte
shali be in accordance with M1~C-5 or MIL-C-39001. These capacitors are intended for use in
circuits requiring precise high frequenq filtering, bypassing and c0uPlin9. They are also

s

- IIIin blocking and tuning applications.
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3.13. 6.5 ~ =tallized p~er (or 01 ester fi2m) dielectric d.c. Fixed metal lized
paper (or p-alyester fTlm) dielectric capac%%i&metically sealed iii’_metaI..s.s, shall
conform to MI L-c-18312 or MI L-c-39022. These capacitors are primarily intended for use in
pover supply filter circuits, bypass application and other applications where the a.c.
conqmnent of voltage is small with respect to the d .c. voltage rating, where high values
of insulation resistance are not essential, and where occasional momentary breakdm.ns can
be tolerated.

diele~~~~~8~~p~~s=t~l~%~~;%~~&~~1~~~~~”shall c.onfonn to MIL-c-19978.
Fixed plamtic [or paWr-PIUtic)

These capacitors are intended for use in circuit applications requiring high insulation re-
sistance, low dielectric absorption, or lcu 10ss factor over wide. tamperat.re ranges, and
;$tyngf= a.C. mwnent Of the i~ressed v01ta9e is small with respect to the d-c. voltage

3.13.8.7 Fixed a r (paper-plastic) or plastic dialectic, ~.
w

Fixed paper (pe.per-
plastic) or pl~~d e ectrlc capacitors, =rmeticdlly sealed i% metal cases, shal 1 conform
to f41L-C-14157. These capacitors are intended primarf ly for filter, bypass and block i“g
applications where the a.C. cmponent of the impressed voltage is small with respect to
the d.c. voltage rating.

3.13 .8.8 Fixed tantalwo (solid electrolytic) . Fi=d tantalum solid electrolytic
Capacitors sh.al~i” accordaiiiith 6sI&C-3900f. These capacitors are i“te”ded fox use
where low-frequency pulsating d. c. components are to be bypasaed or filtered out and for
other uses where large capacitance valubs are required and where epace ia limited. These
capacitors are mainly designed for filter, bypass, coupling, blocking, energy storage and

I

other low voltage d. c. applicaticms where stability, nize, weight and shelf life are important
factors .

3.13. S.9 Fixed tantalum (“onSolid electrolytic) . Fixed tantalum (foil] “oneolid
electrolyte c capacatoxs shall be XII accordan~ WI th HIM-3965 or M3GC-39006 . Sintered
slug, wet electrolyte tantalum capacitors shall not be used. The foil type capacitor can
be either polarized or ncm~larized. The polarized types are intended for applications where
l--f requemsy pulsating d. c. ccm,pone”ts are to be bypassed or filtered out and for other
uses were large capacitance values are required and coug)aratively wide capacitau~ toler-
ances can be tolerated. The nonpolarized types are primarily suitable for a.c. applications
ox where d. c. voltage reversals occur. ~>)

3.13. S.10 Variable ceramic dielectric. Variable ceramic dielectric capacitors shall
be in accaxddnce with .H2L~ These capacitors are intended for use where fine tuning
adjustments are periodi ca31y r~uixed ,duzing the life of the equipntsnt.

3.13. S.11 Variable ~ dielectric (t.im.aer].. Variable air dielectric (trimmer) capac-
itors shall & in accordance w~th MIL-c-92. hese capacitors are intended for use where
relatively few fim tuning adjusbze”ts are required during the life of the equipment.

3.13.8.12 Variable ~ dielectric (,tuni” ). All variab39 air dielectric [tuninq) ca-
+,13.8.11, shall conform to requirement 2 ofpacitors , except cnpc.citors in accorhnce w

MIL-STD-454.

3.13.8.13 Variable Comp.essi.a” *. Varitile compression .Ispring plate) type capaci-
tors shall “ot be wed.

3.13.9 Circuit breaters.
STD-454 ,

Circuit breakers shall conform to requirement 37 of ulf.-
Rxce- circuit %reakers in accordance with MI L-c-17361 and MI L-C-1758S shall

O“lY be used.

3.13.10 Ccmnectors. Electrical comectors ,sha31 be in accordance with requirement 10
of MI L-STD-454. Connectors shall be selected to be in accordance with 3.8.1.

3.13 .10..1 Ccmnectors , eneral. The mating comecf.ors shall be furnished with all
Receptacles or PIWIS. All eti mounted connector receptacles shall be provided with a
suitable protective cap to prevent damage to the commctor when the ,mati”g ccmnector is not
installed. The protective cap shall be affixed adjacent to the connector receptacle. The
tmckend accesscq h.gr2dare necessa~ to provide the moisture seal te single jacketed cable
shall be furnished with each mating external connector plug. ,

3.13.10.2 Cm-me ctnrs, rwovable contact, ~ *. Environmental connectors shall
have the full cci-nplerr,e”tof co”taccs ins-d. -NC.n.g.VLrCI.m.tal type connectors need OnlY
hav. the necessary contacts required by the equipment design, plus the ep.re termination-
req”ixed by requirement 10 of .N12eSTC-454 .

“J

—
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j 3.13.10.3 Connector mounti
~le d-

Connectors shall be secured only by bolts [machine
,screws) ; shall be cap removal and replacement; and shall be mounted in ths
position that will best facilitate the testing of the equipment.

3.13.11 Contc.ctors, motor starters and controllers. Contactora, motor startern and
controllers shall be In ac~mce with N37C-2212.

,

*

(b) ,Style F03, characteristic A.
(c) Style F09, characteristic A.
(d) Style F60, characteristic C.

3.13.12 Filters, electrical. High pass, Iow pass, band pass, bbnd suppression md
dual functi0ni~tr~ca3 lters shall be in accordance with class ‘R, S or V, life
e*ct~CY x Of MILyi?-18327.

3.13.13 Fuses. Fuses shall conform to HI@t’-l5l6O and shall have silver plated fer-
rules. Fuses ~ be selected from the follming styles:

(a) Style F02, characteristic A {for fuses rated less than 1 ampere only).

l; (e) StYle F62, characteristic C.

(

3.13.13.1 Electrical circuits supplied directly from the ship’s power system shall be
fused with characteristic c fuses. except fuses rated 5 amperes or less ❑ay be characteristic
ii. Electrical circuits supplied fmm internal pmer supplies may be fused with character-
istic A or C fuses.

3.13 .13.2 Fuses are not intended to perfom! the function of therical overload relays or
‘ circuit bre&ker devices. Fuses in the equipment shall be not less than the next higher
standard rating above 125 percent of the rated load current for transformer and noninductive
loads and above 300 pexcent Of the rated load current for transient pr0dUCin9 loads, except

; that fuses of less than one-fourth wre rating shall not be used.

‘“ ‘)

AI1 fuses shall be
easily replaceable.

/ ~.)3.13.14 Fuseholders. Fueholders shall be in accordance with 141k F-19207 and shall be
ected frun the follow<”g types:

la)

(b)

I

)

(c)

-s FNL1OU, FHL1lU, FHL12U or FHL14S for use with style F02, F03, F09,
F60 and F6Z fuses when the circuit voltage is 90 volts or more.

lypes FHL29G or FHL30G for use with style 3’02 and F03 fuSeS when the
circuit volt.me is less fhm 90 volts. These fuseholders are incandescent
lamp indicate%.

TYpe FHN2ENB lnonindicating type) shall be used where typs FNL29G or PNL30G
will not indicate properly or circuit functions would be adversely affected I
by their use.

3.13 .14.1 All indicating ty~ fuseholders shall be installed so that the indicators
are visible from outside the console at all times. All indicating type fuseholders shall
be installed so that the test prod hole(s) is located in the downward direction. Connections
to the nonindicating type fuseholder posts shall be such that the metal structure which
terminates fhe teat prod hole is connected to the load side of the fuse.

3.13 .14.2 Information plates shall be provided adjacent to the fuseholders for each
set of fuses and shall indicate the fuse type designation and the circuit (e.g. , P09A250VSAS,
115 vat) . The letters shall be at least 3/64 inch high.

3.13 .14.3 For applications reguiring other than panel munting, copper clad 5teel
I

fuse clips in accordance with MIL-F-2i346/l shall be used.

3.13.15 Indicator ~. Indicator lights shall be style LH94. or LN9S (tr_SfO=r
tYPel in aCCOra_= with MIIPL-3661/61 or MIL-L-3661/65 for standard .a;c. voltage and fre-
q“emy applications. Indicator lights &hall be stYle LH95 or LH96 (for use with reSi StOrS)
in accordance with MI L-L-3661/62 or MIIeL- 3661/63 for nonstandard a.c. voltages and fre-
quencies and d.c. applications . X“dicator lights shall be style LNC91 in accordance with
MIL-L-3661/50 for applications where space requirements do not permit the use of the
indicator lights specified above. #

3.13. 15.1 Lamps fm- use with the style LN94 and LN9E indicators shall be type HS15612-3
0- dustry No. 1769).

J

Lamps for use with the style LH95 and LN96 indicators shall be type I
5612-5 (Industry No. 342). Lamps for use with the style LHc91 indicatOr shall b. tyPe
5237-32S [Industry No. 32S). The industry number shall be ❑arked on the indicator.

I
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3.13.15.2 All indicator lights shall be provided with .flush mounting type lenses. 3’:1
Information plates shall not be furnished for identification of indicator lights unless the
mcessary infomnstion cannot be engraved on. the indicator light lens. style LI194, LH95,.
LH96 and LH98 .indhcator lights shall use lenses in accordance with ‘style Lc41 through LC45
of MIL-L-3661/55 through MIL-L-3661/59 . Style LC44 and LC45 lenSeS shall be engramd wit!
appropriate information.

I
3.13.15.3 colors. Indicator light lens colors :shall be selected in accordance with

the following:

(a) Sed - dangerous or emergency condition requiring inmediate attention
or corrective action.

(b) lumber - abnormil but not inm’ediately dangerous condition or cirucit
under test.

(c) Green - normal condition.
(d) Blue - clesed (shut) .
[e) 14hite - power on or .pmrer availiible.
(f) Clear - ground deteti”ibn.

3.13 .15.3.1 For an auni Iiary or parameter Whe2e both ‘opsrating- and ‘not oper8tihg-
msy be a nO~al condition, depending on the service, the green designation shall be osed for
both cases.

3.13.15 .3.2 Indicator light lenses used for V?.2VS position indication shall be ring
and bar type (style LC41, LC42, or LC43) to indicate open or shut conditions. The color
used shall be red, smber or green in accordan= wifh 3.13.15.3. For a valve whers both open
and shut may be nokinal depending on the se fviGs condition, the green designation shall be
used for both C=@B .

3.13.15.3.3 Circuit breakers that perform the function of a controller shall use the
color designation green, amber or red ,as dictated by the condition when the .eguipnsnt is in
service. The blue closed indication spscified in 3.13.15.3 shall be used for pcuer dis-
tribution circuit breakers only.

3.13.16 Indicators.

3.13.16.1 Electrical indicating rzeten. Electrical indicating ❑eters shall be 4-1/2 :
inch, 250 degree scale, i. accordance with ‘tiL-M- 16b3* for electrical parameter appli cations
(e.g. , voltagu and currbnt) , Electrical indicating met.e~ for machinery ‘Pl~t Par~ter
8PPlicati0nS fh.9. , pressure, temperature, level, .flaw) .sha21 be vertical edgewise type,
5 inch case, in accordance with MIL-H-24359.

3.13.16.1.1 The scale color scheme shall have a white scale background with black
markings. Radimn dials shall “ot ‘be used.

3.13.16 .1.2 All electrical indicating meters shall have a full scale range of O to 1
milliampere d.c. , unless otherwise speeified in the individual tinsole specification.

3.13.16.2 Digital indicators. Digital readout indicators shall be style SPO1, class
#., or SP02, clans A, in accordance with f41L-R-39027.. The heig%t of the indicator characters
shall be a tinimum of 0.45 inches. Display colors shall be 8elected in accurdan~ with
3.13.15.3.

3.13.16.2.1 Di ital readout circuit .
that some ci=c”itw+uiiii -it., indicators f.. reduce the nuinber of .bnnecticmm

The need for digital indicators may require

necessary between the equipue”t imd the digital indicators. Any such circ-nitry must *
approved by the procuring activity.

3.13.16.2.1.1 Digital req Uirems”ts for di ital readout circuit
— -+ A ‘“ circ”itq”*a’is to be mounted with the digital indicators shal be desig”e .accc.rlng to the fblluwlng

guides with the order of importance being the same .as the order of the design guides :

(cl)
(b]
(c)

Minimize the complexity :of the indicator component.
f4i”L-,.ze susceptibility.
Mini,,.izethe “wrb.?r of cmmecticms betwerm the eqdpuent and the digital
indicators.
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3.13:16.2.2 D~gital indicator flicker. The digital indicators t.& display the para-
meter measurements n engindarxng units shall be demigned to reduce flickering of the read-
out equipu=mt. The least significant digit will inherently change frau one digit to another
at the transfer point. Evezy effort shall be made to reduce &jection&le flicker in me
least 8ignificbnt digit.

3.13 .16.2.3 Isolation shall be used among the various inatxuzent outputi suti that
shorting or opening any digital output circuit W111 not prd.uce a change in any other output
in excess of the specified accuraw requtremsnts.

3.13.17 Indicator accessories.

3.13.17.1 Aesistors. External indicator resistors shall be in accordance with
IIIL-R-29.

3.13.17.2 -. External indicator shunts shall be i“ acc.ardanea with MIL-I-1361.
. .

.. 3.13.17.3 Instrument transfo~rs. Current and potential instru!$ent transfonmxs
shall be in accordance with MIL-I-1361.

3.13.18 Jacks, ~ (test point jacks). Tip jacks shall be selected fran MIL-STb-242.
Banana plugs s~”ot be used as test pm”ts.

3.13.19 n-. A. c. motors shall be in accordance with service A of M3L-14-17059 or
M1L+4-17060 . D.c. motors shall be in accordance with service A of 5!12,-!2-17413or MIL-M-17556.

3.13.19.1 Motor rotation. All motors used shall be ❑arked in a permanent manner to
8hw direction O=ation where applicable to the function of the equipment.

3.13.20 Servo motors. Servo motors shall be in accordance with requiretm?.nt56 of
MIL-ST13-454.

.—

{

)
Relays shall be i“ accordance with HIL-R-19523 except as specified in

.13.~i!~-~~d %’%i.2. The individual comsole specification shall include the ordering
ata required by MI L-R-19523 for all relays specified to be fur”is.hed.

2.13.21. I Time delay and overload relays shall be in accordance with M13.-C-22I2 for
a.c. and d.c. applicaticms.

3.13.21.2 Relays which rdquire extremely high insulation reSist=Ce, a miniim- of cOn-
tact resistance and special coil sensitivity, or any of these, such that they cannot be
supplied under M3L-R-19523, shall be selected in accordance with the general requirements
of MI L-R-5757.

3.13.22 Resistors and variable resistors. Only the resistors and variable resistors
specified in 3. 13.22.1 ~ugh 3.13.2~ be used in the design of the consOIe. Appli-
cation, styles and values shall be selected frca MI L-STD-199, except for those resistors and
variable resistors specified in 3.13. 22.3 through 3.13.22.5.

,3.13.22.1 Fixed resistors. Fixed resistors, for rated wattage of less than 15 watts,
shall be in acco=~ with MI L-R-26, HIL-R-105O9, MIL-R-11804, HIL-R-22684, MIL-R-39005,
MIL-R-39007, MIL-R-39017, or 141L-R-55182.

3.13.22.2 Variable resistors. Variable resistors, for rated wattage of less than 15.—
watts, shall be 1“ accordance with HIL-R-22, ML-R-12934, MIL-R-39002, or HIL-R-39015.

3.13.22.3 Resistors over 1S watts. Resistors and variable resistors, for rated wat-
tage of 15 Watt9 or more, =l=e=ccordance with H1L-R-15109:

3.13.22.4 ~ resistors ~ me90hm). High megohm fixed resistors shall be in
accordance with !41L-R- 4293.

3.13.22.5 Variable resistors (cermet) . Metal film, (cermetl variable reSiStOrs shall
be in accorddnce~L- R-23285. .

3.!3, ?2.6 Resistor & variable resistor a Resistor and variable resistor
Power dissipation shall not exceed 50 percent o+%i%%%’val.e after ambient temperature

1

crating factors have been applied in accordance with the part ape Cifi Cati On or MIL-STD-199.
applicable, except that in the case of resistors and variable resistors which opera”te
a short-time or intend ttent basis, this power dissipation li~tatiOn ne=d nOt be applied.
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variable resistirs shall have positive locking devices.
enticmeters. are not required. provided the stsbili ty require-

ments of rsqtireuent 28 of 241L-STD-454. are rest.

3.13.23. semiconductor devices. Si2iCMI diodes, reCtifie=. VOlt.ge reg.later diodes,
voltage reference diodes, si~ontrolled rectifiers snd transistors shall be in accord-
ance with requirement 30 of MIL-STD-454;

‘ \
)

3.13.24 Semiconductor integrated circuits (SIC) i SIC, S may be used in the console.
When used, the SIC’S shall have adequat-i=ty to prevent errors in indicat Lon and
control functions. Hermetically packaged SIC”s are preferred and shall be “Bed unless -e
required function cannot be achieved by other than plastic” packaged device8. SIc S.gshall be
selected such that second sources are available. Each SIC shall be in accordan~ with a SIC
detail specification, to be provided by the manufacturer of the console, which ccaplies
with 3.13.24.1.

3.13 .24.1 SIC detailed specification. All physical and performance features and ,e-
qui rements necss~~ to define the SIC and assure itn adequacy and acceptable quality for
the intended application shall be i“cl”ded in the SIC detail specification. The specifi-
cation shall be in the form of a drswinq, which shall be devoid of any restriction wb.ich
would limit its we by the Government, or by others in the interest of the Government. The
detail and completeness of the specification shall be sufficient to enable direct We_nt
procurement from any device manufacturer who has the production capacity and willingness t.b
c-lY with the Specification. Test msthcds, procedures. ●nd conditions which are pxirtinen”t
in MIL-STD-883 shall be specified in the spscificatio”. SIC reliability assuran~ shall bs
as specified in 4.6.25. The test report for the tests spscified in 4.6.25.1 snd 4.6.25.2
shall bs submitted by the supplier prior to installation in the console.

3.13.25 Analog-to-digital. Coi-l”ertsr (Arlc). The typs of AOC [see 6.5.13 snd 6.5.14)
used in the console shall be chosen by the supplier sub ject to the approval of the
procuring activity.

3.13.26 Solenoid actuators. Solenoid actuators shall conform to the requi reu.?nts
specified in this Specifice.ticm.

tYPe,3i~”5~l&&%%% %%%%%sistan~ type, or another type .Pscifi.ally author- r
Surge VOlttUJG SUppreSS01_9 shall be Of the Bele”iuM i.

ized and approved i“ writing by the procuriq activity for the particular application.
(Other kinds of devices much as voltage regdator, diodss, controlled avalanche rectifier
diode? and Capacitors may be used to function as suppressors but req”ireuents ,applice,bleto
these are contained. in 3..13.8 and 3.13. 23. ) Surge voltage s“ppressora of the types identi-
fied above may be used when selected and applied in accordance with the following:

(a) Each suppressor certified fox the application by the console manufacturer
shall be of a type which is covered by a publisbed technical data bulletin,
or ~uivalent, issued by the suppressor ❑anufacturer and which shows
suppressor rating,. derati”g. and application criteria. A copy of each appli-
cable bulletin shall be forwarded with the.nonstc.nd~d part data ~h~t re-
quired by MIL-ST&749.

(b] The suppressor assembly shall comply with the material, design and con-
struction requirenl?”ts of this specification ad shall have a prote~ti~
coating for use in moist salt-laden atmosphere lmanuf acturer ‘e finish coat-
ing designated for military or cmmrercia3 marine service) .

(C) The maximum ce 11 temperature shall “ot ex=ed fhe maximum operating tempera-
ture reccmmws”ded by the e“ppressor manufacturer minus 20”C. or the operating
temperatures Corresponding to 40,000 houz’s life expectan~ for 9S percent
probability of survival, whichever is smaller.

3.13.28 Switches. Switches shall. ba i“ accordance with 3..13.28,1 through 3.13.28.9.3.

These3%~d s%%%-%i~.
‘foggle switches shaLL be in accordance with MIL-s-3950 .

only in alarm and test ci.Iai Is.

3.13.2 .2 Sermitiva switches. SemIitive switches shall be in. accordzmce with MIL-S-
0005. These switches shall “ot be used for applications above 125 volt. or 50 volt-amperes.
MAXi18D contact gap zhall be used.

3.13.28,3 Push button switahes
,

Push button switches 8hall be i“ accordance with
MIL-C-2212 or 141E=S=13~ —.
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3.13.28.4 Push button, lighted. Lighted push button switches shall be in accordance
L--r USE ‘i~ *ese swit~es shall be tYP HS25237-328 (lnd~~with MIL-S-22885-

No. 328).

3.13.28.5 Mercury switches. Msrcury switches shall not be used. .

3.13.28.6 Pressure, level and thermostatic switches. Pressure, level and tbermmtatic
switches ,shall be in accor= w= HIL-C-_ or UX2.-S-16O32.

i
3.13 :28.7 Printed circuit switches Printed circuit switches shall be in accordance— — —.

with MIL-S-2271O .

3.13.2S.8 Autauatic bus transfer swit~es. Autcmstic bon transfer Switchsa shall be
in accordance with MlL-S- 177’73- —

3.13.28.9 ROt.arY switches.

3.13.28.9.1 Control and aer circuito.
cat.ions shall be i-d=ek MIL-s-1$291.

Switches for control and power circuit appli-
CIass SIN4 awitcbea aha31 bs used in all

applications up to and including 30 amperes, Class SR tzwitches shall be used in all appli-
cations over 30 amperes. Where more than four positions are required, svi tcbes shall be
in accordance with HIL-S-18396 or style JM or JR of MI L-s-21604.

3.13.28 .9.2 Instrument, Insterinq, teat and alarm circuits. Switches for instrumenta-
tion equiprmnt and for metering, test an=arm circuitry used in control eqoi~nt shall

——

bs in accordance with the foil-ing:

(a) For VoltWes of 125 volts or leas, switches shall be class SSN of ltILTS-
15291, nlL-S-21604 or style SS04 of n13,-S-3786/4.

(b) For volta9es above 125 volts. switches shall be in acrnrdsnas with
ML-s-15291 or ttIL-s-18396.

>

3.13 .28.9.2.1 Rotary switchee rated less than one ampere may be used where BPare
tations require the use of switches other than those spec4fied sbove, provided that test

ata is presented that shws they met the require=nta of MIL-s-21604 ex-pt for the ‘S.=-
tail require!smta of the individual styles-.

3.13.28.9.3 Stops shall be provided ta limit rotation of rotary switches to the
minimum number of positions necessarj for the application in the equipmmt. Hcuever, fOur-
p.asitian switches having identical alternate positions need not be required to have stops
when @nly tvo positions are needed.

3.13.29 Synchros. Synchros shall be in accardmce with requirement 56 of MIL-STE-
454. Installation requirelmnts shall be in accordance with MIL-23sK-225.

3.13.29.1 Resolvers. Electrical res01v8rs shall be in accordsn= with require=nt
56 of u3L-STD- 453.

3.13.30 Terminal boardu. Terminal boarda shall be in ac”rnrdanrn with NIL-T-55164,
ex~pt that lockwashern ass not required under the terminal nuts. Texminal boards shall be
double rw, linked, front connested, class S’fS, lnB and 26TB, Or sin91e zou feed-~~~
connected, c1855 5TB, 7TB. llTB and 27TB. The msximuo ndr of lugs to be connected to
any one terminal or stud cm a termfnal bosrd shall be three lugs, ex-pt where clam! BTB
and 26rB with stud cc.nneCtOSars uBed, only *O lugs shall be connected to any one stud.

Termina3 boards shall be secured only by bolts (machine screws)
~d st%;~.~.;ap-~eady rewval ~d reP~a~nt. They shall be mounted in the p.asi-.
tion that will best facilitate the testing of the console.

3.13.31 rednal lu s.
+

On all applicatiama of 5 ~res or less, the terminal lugs
shall be typa II in .accor an= with MI L-T-7928. on all application of more than 5 amperes,
the terminal lugs shall be in accordance with IIIL-T-7928 or MIS--E-16366. Where uninsulated
terminal lugs are used, the barrel shall be covered with an insulating sleeve. W7tere the
conductor temperature may exceed 100” C. , an uninsulated terminal lug shall bs used with .*
insulating sleeve which in suitable for the maximum terqmrature of the conductor. The
terminal lugs and type of wire shall be selected so that the inside diaumter of the lug

)

axrel in which the bare wire is to be imerted shall be smaller than the overall outside
&meter of the wire plus the insulation on the wire.

3.13.31.1 Only one wire shall be crimped to a terminal lu9.
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3.13.32 Terminals, stud and feedthrou h.
~.

Stud and feedthrough terminals BhaJl ~ in
accordance with =2uireMs=9=f M L-STD-

3.13 .32.1 140’mtinq. Adequate spacing shall be employed between adjacsnt stud or feed-
through tsrminals to prevent corona discharge, breskdmn and low leakage resistance under
=p=c{fLed envirO=ntal cO.ditiOns. SU~ aS high htidity. including condensation. for the
partlcular application. Termimils shall not turn or lwasn or deteriorate when the equip-
mant is subjected to s~cified service condition, such a shock and vibration. Terminals
mounted on boards shall not cause cracking or delamination of the board.

3.13.33 Transducers.

3.13. 33.1 Differential pressuxe. Differential pressure transducers shall
f41L-D-24304.

conform to

I 3.13. 33.2 Pressure, Pressure transducers aball conform. to N3L-P-24232.

3.13. 33.3 Temperattme. TeIBpt?r.3tIUetransducers. shall conform to MI L-T-24387 and
M2L-T-24388.

3.13.33.4 ~. Liquid level transducers shall conform to 142L-L-24407.

3.13.34 Thermistc.ra. Temperature cdmpsnsating thermistors shall be in accordance with
141L-T-23648.

3.13.35 Trsnsfocmers, reactors and inductors.. Trsnsfonmrm shall have electrically
isolated windings (primary and seconti~) . Neithe r auto-tranefoxmers nor open-delta connected
trsnsforuars shall be used.

3.13 .35.1 AIL transformers, xeactors. and inductors of less than 150 volt-ampere rating
shall conform to grads 4 or 5, class. R, S, T, U or V of 14xL-T-27 And the following:

(a) Shall bs designed for life expectancy X of HIL-T-27.
(b) Shall -et the requiremem.s for dielectric test as specified in 141L-T-27.

except tbst i“ no case shall the dielectric test voltage be less than
fhat spectfied in 3.8.3.1. ))

(c) Shall ~c!t method 11 shock test of t41L-T-27.
(d) wire Size finer than ANG number 42 Bhall not be used.

3.13 .35.2 Pwer trsrtsfarmers shall have alectzo-static shields. For metal cased trans-
formers , tia “on.mtandard case sizes and mountings designated ss ‘H. shall not be used. The
class of fhe tram fomer, reactor or inductor shall be such that tie ❑aximum Operating temp-
erature, for that CIAHS, as give” in )412,-T-27,will not be exceeded when the equipment is

I subjected to the specified .wbie”t conditions.

3.13.35.3 Standard transfo-rs in accordance with MI L-6TD-242 shall be used to the
maximum extent possible. Where transformers, reactors and inductors are not listed on the
Qualified Products List of MI L-T-27 and the number of identical units per contract or order
is less than 100, it will not be m?ce!isary to obtain qualification approval for these items.
The procedures specified i“ 3.13.35.3.1 through 3.13. 35.3.3 will be accepted as sufficient
quality assurance in lieu of qualification approval. The data required by 3.17.4.2(h) (1]
shall be submitted with a request for approval undec any of the procedures specified in
3.13.35.3.1 through 3.13,35.3.3. This data shall be submi tted prior to or with the pro-
duction drawings.

3.13. 35.3.1 Procedure ~. Tram fo-rm, reactors and inductors shc+ll be procured fram
a source appearing on the Qualified products List of MIL-T-27 which has been approved for
the same or similar units. Similar unit.. are defined as follows:

(a) Same gzade; same class of oper’atio”; saw or higher Uxainal c.m.bient
temperature; and s- or higher “OIni”al operating temperature.

(b) Same external and internal mountings : similar shape; same case cc.n-
Struction: nominal wall fhickness Within 25 percent when a case is
used; Iincar case dimensions “ot greater than 150 percent nor less
than .0 percent of the corresponding dim.e”sions ; total volume of
case not greater than 25o percent. (For encapsulated “nit i the ,

envelope dimsnsio”s shall be considered as the case dimensions. )
(c) Ssme teru,inal construction and material, i“cludin.q insulating and gasket-

ing. parts; same or greater terminal-strength requirement for the S.U.Y
size of terminal.; same or greater dielectric-a tre”gth mquiremmnt for

)
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the szone SiZe of terminals; same or greater cuXIWIt rating for correspond-
ing terminals; saw3 or lesser spacing betveen corresponding termihals~ and
betwean corresgmnding termtna3s and the case wall or other grounded surfaces.

Sau@ or smaller wire si za snd same coating material for corresponding winding.
%me processing and msterial for case, finish, ❑arking, potting, insulation
and impregnating.

3.13. 35.3.2 Procedure 2. If there is “o similar acceptable design for the. source de-
sired, a design can be established as acceptable by conducting all of the tests shmn in tie
table for ‘Qualification inspection for u.sch.anicaldesign and construction Only- of MIL-T-
27, with the follmding exceptions:

(a) Dielectric S*n9tb t@st voltage shall in no case be less than that speci-.
fied in 3.8.3.1.

[b) Vibration test shall bava a maximum frequncy of 33 Hz.
(c) 5bock shall be method II of A51L-T-27.
(d) ‘The nt=ber of test samples shall be two typical units of the same design

from each group of similar units from the s- manufacturer. The definition
of similar is as defined in procedure 1. Prior to testing, approval shal 1
be obtained fram the procuring activity for the proposed grouping and the
units selected ,as typical. The test data shall be submitted to the pro-
curing activity for approval.

3.13.35 .3.3 Procedure ~. Acwptsbi lity of transformers, reactors and inductors based
upon similarity to units approi.ed under procedure 2. A given design may be established
without testing the units, when the procuring activity is satisfied that the unit compares
with a single unit. which was tested and approved for mechanical design characteristics
under procedure 1. in accordance With procedure 1.

3.13 .35.4 All transformers, reactors and inductors which are approved under the pro-
edures of 3.13.35.3.1 through 3.13. 35.3.3 shall be subjected to the group A inspection of
MIL-T-27 with the follmfing .?.X=ption:

) ‘“la] D~~l~:r:clstrength test voltage shall i. no case be less than that specified
. . . .

3.13. 35.5 Pulse trsnsforrmrs, law ~ Low power pulse transformers shall be in
accordance with ~ a or 5, cldss ~S, T, U or V of M1L-T-2103E and the f011CNin9:

(a) Shall be designed for life expectancy X of M1L-T-21038.
(b] Shall meet the requirements for dielectric test as specified in M1L-T-21038,

except that in no case shall the dielectric test voltage be leSS than that
specified in 3.8.3.1.

(c) Shall meet method II shock test of !41L-T-2103.Y.
(d] wire Size finer than AWG nwrb.er 42 shall “ot be used.

3.13. 3s.5.1 where low pcuer pulse trsnsfoxmers are not listed on the Qualified Pro-
ducts List of M1L-T-21038, it will not be necessaty to obtain qualification approval far
these item9. The procedures specified in 3.13. 35.3.1 through 3.13.35.3.3 will be accepted
as sufficient quality assurance in lieu of qualification approval, except that MI L-T-2103#
shall be substituted for UIL-T-27.

3.13.35 .5.2 All pulse trc.nsfonners which are appro=d mar 3.13.35.5-1 sh~l ~ m*-
jected to the group A inspection of M1L-T-21038, with the follcming exception:

(a) Dielectric streng~ test voltage shall in no casz be less than that
specified ,in 3.8.3.1.

3.13 .35.6 All transforrcere, reactors and inductors rated 150 volt-~erea and above
shall be in accordance with type CC, PR or SA of MI L-T-16315. In addition, sample units
of each type shall pass the vibration test specified in nlL-STD-167 and shall meet the
minimum material requirements of table 111. TYPe pR tr=sfO~r= shall -et the sh~ ‘es~
of !!lL-S-901.

)
29

Downloaded from http://www.everyspec.com



-.

MIL-P-24423(SH1PS)

Tsble 111 - Material for transformers, reactors and inductors.

1tem

Magnet wire
Lead wire
Ground
Layer
Tape

Sleeving
Tying cord

Cable support

Coi 1 spacer

Varnish for treating
and imprew .ting

Terminal bards

(a) Molded

(b) Machined

Encapsulating crmqnmnd
(if used)

—
Electrical insulaticm material

m required by f41f.-E-9l7
Type C, D, E, EE, F or FF of f41L-W-16S7a
As required by MIE-E-917
A8 required by t41L-E-917
(a) TM= Gn OX Hm Of M1f.-1-l5l26
(b] Silicone glass adhesive of HxL-x-19166
(c) Glass fiber of MIL-Y-1140
AS required by MI L-E-917
(a) Neoprene treated glass cord of

t41L-Y-11$0
[b) Silicone treated 9 lass cord of

UIL-X-1140
(a) Glass melamine of MIL-P-15037
(b) Glass silicone of nIL-P-997
(al Glass mlamine of MIL-P-15037
(b) Glass silicone of MIS--P-997
nateria~ and treating methods as required
by )41L-E-917

The folloving shall apply where the current
rating exceeds those available under MIL-T-
55164 or where the terminal board is de-
signed to conform to the shape or constr.c -
tiax of the unit:

‘rype MM1-5, 1.ff!I-30,MA3-30 or HA3-60 of
MISAI-14

Glass melamine of MI L-P-lS037 or glass sili-
cone of MIL-P-997

Type A, B, C or u of MI L-1-16923.
—— .—

3.13.36 Volta e regulating transfomr=?rs.
form to MlL-T-b

Voltage regulating t.ransfomers shall c.n-

3.13.37 )liscellweous inductive de~ices. Miscellaneous inductive devices not falling—.
strictly ynder the requirements of 3.17. 3n0r example, differential transformers, shall
Wet the reqtire~nta of type 5A of K3L-T-1631S. In addition, sxle units’ shall pass the
vibration test specified in 141L-STD-167 and shall meet the udnimua material requirerrents of
table 111. Wire finer them WC niimber 42 shall not be used.

3.13.38 Electrical =. Electrical tapes shall be i“ accordmce with f41L-1-631,
nlL-Y-1140 , MIL-1-35 05, or MI L-1-17205. Electrical pressure-sensitive adhesive tape shall
be i“ ac.orda”ce with M3L-1-24391, types Arc, .EF-9, EF-20 or GfT of uIL-I-15126, or HIL-l-
19166. FaLric or texture pressure-sensitive (adhesive or friction) tape shall not be used.

3.13.39 ~acinq cord and tape. Lacing cord and tape shall be in accordance wifh
table Iv.

.,

Table Iv- Lacing cord and tape.

Temperatures Material Applicable document

(mqrees c. )
Up tO 105 Type P, unvaxed nylon cord MI L-T-713

~pe SR-4.5, glass fiber cord MIL-1-3158
‘WV I or ‘:.:POlymr.ide tape,
with finishes c or E MIL-T-43435

up to 130 Neoprene treated glass cord MIL-Y-1140

up to 200 Silicone treated glass cord
ml= 111. tetraf lUOrOCarblYn

MIL-Y-1140

tape w,th finishes D or F MIL-T-43435
‘rype IV, glass tap.with ,
finishes D or F . 141L-T-43435
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Sleeving shall be synthetic resin type A or F, class 1, category
1, i“3~~5~;~w*iIL-I-631, where total temperature does not exceed 80S.: any of the
tYP.=S in accord~ce with HJ~I-3J9Q, Or PO IYtetrafluOrc.ethy lene in accordance with f41L-1-
22129. Heat shrinkable type sleeving shall be in accordance with MIL-1-230S3.

3.13.41 Bearings. The selection snd application of bearings shall be in accordance
with require~nt 6 of MIL-STD-454 and as ❑edified in 3.13.41.1 through 3.13.41.4.

3.13.41.1 Bali bearin s.
-%

Ball bearings shall be app Iied and hstalled in kccorda”ce
with FF-B-171. =e~bal bearings shall be used wherever possible.

3.13.41.2 Roller bearings. .{oller bearings shall be applied a“d instal Ied in accord-
ance with FF-B-l~FF-13-l B7.

3.13.41.3 Sleeve-type bearings. Sleeve-type besrings shall not be used.

3.13.41.4 Noise tested bea~. Where required, noise tested ball bearings shall be
in accordance wi=L~3~

3.13.42 cable _ and strap. Cable clsmps and straps for securing or tying wires
shall be selec=rom MIL-=-= Cable clamps need not be marked with the part number
as speci fied therein.

3.13.43 Air filters. Air filters Eor air conditioning and ventilating systems of
consoles shall= o~cleanable type.

3.13.43.1 Hi h velocity.
+

For air velocities of 400 feet per minute and over, the
air filters shal e i“ accordance with MI L-F-16552.

For air velocities of below 400 feet per minute, the air
3“13’43”2 = *“filters shall be xn accor ante wxti F-F-300.

.>
Drawi~~l~i~~l;&O*e%i%c~;;Fi~~tfl)’

Gage piping shall be in accordance with
main gage boards , panels and piping systems

shall conform to MI L-1-18997. Gages on all main gage bOards and panels shall be flush
mounted in accordance with Drawing 5000 -s8700-841569.

3.13.45 Gaskets, O-rin s and ~.
& =that the arm”.. of.gasket compression CAII be accurately

Gasketed surfaces shall have metal -to-wtal
contact, wherever practlc
controlled. The inside radius of gaskets at corners of square or rectangular enclosures
shall be the maximum value that will not restrict access or inhibit design. The minimum
radius shall be consistent wifh the gasket material. Gaskets, O- rings a“d seals when pur-
chased to the specifications listed in 3.13.45.1 and 3.13.45.2 shall be in accordance with
these specifications except that lot teati”g is not required. General examination in
accordance with 4.5 herein is required. Gasket requirements shall be in accordance with
3.13.45.1 through 3.i3.45.3.

3.13. 45.1 Nonoil resistant a Gasket and 0-ring material for nonoil re-
-~ unit ..s. ?md cover) , for reciprocatingsistant applicat~or static seals

!rratio”seals (push b“tto” shafts] Snd for rotary motion seals (rheostat shafts or operating
knob shafts where the rotational speed is less than 10 reml. tions per minute (r.P.m.) )
shall conform to MI L-P-5516 or class 2 .afMI L-G-185S6. The gaskets shall be lubricated
with a canpound in accorda”cc with 141ES- 8660. Clearsnccs and other installation data as
specified in MI L-P-5514 shall be used for other than static seals. The O-ring retaining
$roove shall be cut in the shaft. Where lubrication in service is. required, it shall be
Frovided as specified for pneumatic seals in MI L-P-5514.

3.13.45.2 Oil-resistant a~pli~jioms. Gasket materials for Oil-resistAnt applications
shall be in accordance with f41L-R-2 6 .

3.13.45.3 For dial winao.’s. All gaskets for dial windcws shall be a continuous bmd———
of a circumference less than the glass and shall be so arranged that when stretched over
the q:ass, the material Will form over the edge and the faces of the glass i“ such a manner
.S to protect the window from w,chanical sho.c, and also maintai. the integrit? Of the ‘
enclosure in which the window is mounted.

3.13.46 Gears. The design, construction. and assembly of gears shall be such as ‘0

J:i:+F;i:::”” “

~ti”ucms tooth contact wifhout interference, tight. spots, 300se sPOts. 01
Lvery precaution shall be taken to reduce tooth pressur.s and back-

All ~ears f~tted on shafts shall. be secured thereto by means which will
effectively prevent relative motion between the gear and the shaft.
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3.13. 46.1 ~r and.bevel ~a~.
\

spur and. bevel gears for heavy duty drives shall be— —-
made of corrosion-resistant steel conforming to class 416 of 00-s-764 or of bronze ccin-
forming to MIL-B-16540. Fibre gears shall “d be used. Aluminum alloys a“d nylon may be
used for spur and bevel qears for light duty drive cmly.

3.13.46.2 Worm earS.
—1---r

worm gears transmitting an appre.=iahle amount of torque shall
be made of bronze .ccm orm “g to MI L-B-16540. The use of aluminum alloys is considered
satisfactory for worm gears transmitting very lW torque, such as dsi.es for dials in
synchro transmi. sicm systems. worms shall be ❑ade of corrosion- reslsta. t steel conforming
to”class 416, or better of QQ-S-764.

3.13.47 Handles md control kmbs. Handles and control knobs shall conform to the
requirements f~p~~icatlon. When a part Swcification does not include the
requirements for handles or kmbs. ‘thsy shall be selectaa from 441L-ST D-242. Handles and
control kmbs shall be firmly secuxed to the control shafts by the use of setscrews.

3.13.48 Miscellaneous hardware. All miscellaneous hardware, such as cotter pins a“d
rivets , shall conform to cmnmercxe.1 sta”dar&.

3.13.49 Inserts .md ~, metallic. Metallic insert-s,shall be staked in position, or
secured by kn.=r%er. me t-hods , to preclude their rotaticm. Inserfs shall be of
such design that tightcming of the screws or studs, which they ars intended to secure, will
not result in the looseninq or movement of the insexts.

3.13.49.1 Pins. Pins or slotted tubular spring pins and in5erts shall be of ,acste”itic
corrosion- resist~steel, nickel-copper alloy, or other corsosion-resistant metal so that
Corrosion does not occux and affect disassembly. When a nonmagnetic material is required,
auscenitic corrosion-resistant steel shall be used.

3.13.49.2 Dowel ~. Dodel p’ins for securing .alumi”um or aluminum alloy parts to-
gether shall. be o~turanum alloy. Dwel pins for securing materials other than, or i“ CO”-
binatio” with, aluminum: or aluminum alloy shall be brass protected against Corrosim, except
where required for ree.s.xs.of strcmgth. in which case austenitic corrosion-resistant steel
shall be used. Pins shall be adeq”.ately secured to prevent dislodging under shock a“d
vibration.

3.13.50 Threaded fastenin devices.
+—

Threaded fastening devices (nuts, bolts, screws ,
washers and so~s . 1 be of corrosi.x-re sisting material (see 3.12.4) or treated to
resist corrosion without paht [see 3.11. 4) . Spring type locking devices such as lock-
washers and re.tai”i”g rings , when made of precipitation hardened semi -a.stenitic corrosio. -
resiscinq steel, do not require additi.amal protection aqainst corr.as.ion. Fastemsrs shall
be of fhe same materials as. the parts or assemblies in which they are used, where practicable
and within the limitations specified herein. Whza lockinq devices are used, the material
of the locking .Aevice shall be the same as or Similar to the material of the fastener.
Aluminum and aluminum alloys shall not be used. Screw thread standards for all threaded
fastening devices shall be as specified i“ MIL-E-917. Other thread series and classes, such
as fine thread or E-pit& series a“d class 3 or 5 fit, may be used where it is necessary to
assure f“nctio”al operatim of the equipment. Only those shapes and sizes of threaded
devices specified herein shall be “6ed i“ the console.

3.13.50.1 Machine screws. Machine screws shall be as specified in MI L-.Z-917.
shall be the pa.~flat countersunk head a“d drilled fillister head.

styles
oval head screws

may be used with cup type washers..

3.13.50.2 ~ ncrew.s. cap screvs shall be as specified i“ MIL-E-917.

3.13.50.3 Set *crews. Set screws. s;!all be as specified in MI L:E-917..—

3.13.50.4 Bolts. ?.”d “uts, Bolts a“d nuts shall conform’ to FF-N-036 or as specified
in MI L-E-917.

— —-—
square nuts and square or round head bolts shall mt- be incorporated into the

design of ‘the console.

3.13.50.5 W~h-?r~, Lc.ckwashers and. flat washers shall be as specified i“ requirement
12 of MIL-STD-454. ,

3.13.50.6 Source inspection. Source inspection of threaded fasteners in accordanceI with tie applicable spec~ficatiom. will “ot be required.

i 32

Downloaded from http://www.everyspec.com



I

‘-?

.

(J

.,

) MIL-P-24423(SH1PS)
.1

3.13. S1 wrings. Springs shall be in accordanea with requirement 41 of MIL-sTD-454.

3.13. S2 &all and data 1
*

The requiremmts for the belI and data logger’s shall
be as specifie~ = =vi ua console specification.
‘fixed carriages.

The printout devices shall have
The power supply for the Ioqgere shall be provided from the no-break a.c.

bus in the console.

The digi kal clock for the bell and data loggers ehall havci an
nLM 15 seconds per month. In addition to time control of the

PC.11 and data loggers, the digital clock shall display hours (2 digits) , minUt@s (2 digits)
‘and tenths of a minute (1 digit) . The clock shall be resettabIe from the front of the bell
and data logger console. The supply shall pxavide the precision frequency, if required,
,for the digital clock.

3.13.54 Throttle control
m

The rdquir~nts for the throttle control eqtip-
ment shall be ~f~ e in IV dual console specification.

3.13.55 Ax annunciatOSm. The alarm annunciator system shall be designed for
‘continuous duty. The alarm annunciators sh,e.11consist of lamp and lens assemblies and cir-
‘cuimy to perform the required functions specified in the individual console specification,
,A1l parts used in the alarm annunciator system shall be as specified in this specification.
The alarms to be monitored shall be specified in the individual console specification.

3’3’55.’ w %===
The flashing rate of tie alarm annunciator lights shall

“be apprOxlmately ‘d CYC es per minute. The on and off time of the light shall be approxi-
mately equal when the light is flashing.

3.13.55.2 Loss Q alarms. The alarm annunciator system shall be monitazed in such
a manner that th=sB o=alarm system will be indicated by an alarm on the console.

3.14 Controls, indicators, and panel laYout.— —. —

3.14.1 Controls, General criteria for characteristics of controls shall be in accord-

“2

with requirement 28 of MI L-sTD-454, except that coupling between or to shafts shall be
plished by means of rigid wtallic or insulated couplings secured with pins. Direction

. vement shall be as specified in 3’.5.4.

3.14. 1.1 Tactile forms. Tactile forms fOr control knobs shall be as specified in f41L-
STD-242 when required b= individual console specification.

3.14.2 ~, indicator and vernier markin . where verniers are emplcqed to subdivide
+be such as to provide continuity tizo.gho.tdial divisions, the marking a=n~g sha

tie dial range. All dials, indicators and, verniers shall be ❑arked in evenly spaced divi-
sions, if practicable, according to the degree of precision required. except where nonlinear
scales are required. The space between any two adjacent markings shall be not less than
0.05 inch. The width of any single calibration mark shall not exceed 20 percent of the
space between it and the adjacent mark. The marking and ❑ounting of all dials and scales
shall be such that at least three identifying figures Will be visible at all tiU#3s. The
design shall be such that the values of settings or other indications shall increase nu!reri-
cally or alphabetically with increase of the final controlled effect.

3.14.2.1 In the marking of dials, indicators and verniers, the following principles
shall be followed:

(a)
(b)
[c)
[d)
(e)

(f)

{g)

(h)

lhe zero or start position shall be uniform.
Numerals and letters shall be orientated in a horizontal direction.
Scales and dials shall begin and end with a numbered mark.
The measurement units shall be as simple and uniform as feasible.
The number of units rmr marked scale division shall be uniform and
fc.lloa a decimal sy~tem. The best numbers of units per scale
divisicm are 1, 0.1. 0.01, etc. , and 10, 100, etc. corresponding
numbers based upon 2 md 5 instead of 1 are acceptable, but
numbers based upon 3, 4, 6, 7. 13and 9 shall not be used.

TIM “tier of marked scale divisions between numbered divisions shall
be uniform and follw the rUle stated in 3.14.2 .l(e).

W%ere nonlinear scales are required, the spacing of marked scale .
divisions between numbered divisions need not be unif.arm provided
the valwe of each scale divisiO. is imedfately evident.

Harkings may be used to i.di Cate 0Peratin9 values. ❑aximw and ~nimw
values , operating ranges and the like. These markings should be clearly
visible and remain distinct from the scale and “wnerals of the indicator.
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(i) All indicators should be clearly identified and labeled to shcm the )
measured variable and the measurement unit used.

3.14..3 Windu.m. Where operating controls are so arranged as to require the reading
of dials or s~tirough windms in the panels or enClOSUraS. the vindw shall be provided
with safety glass or plastic secured to the panels or enclosures by mean6 of clips or
other devices. The use of cement al.a”e for securing the glass or plastic windcw is mt
acceptable. Where Operatinq conditions nay result in ccmdensat ion on windows, means for the
absorption Of this Condensation shall be provided.

3“14”4w * andw ‘O”’-O1s%+?%’- ‘anellayOuts-’dR’:*’controls arranqemertt s al =B ]ect to the approva 0 t e procuring actxvity.
plier shall m8ke available to the procuxing actlvlty preliminav sketches, photographs,
rmck-ups or other descriptive material adequate to peht detailed analysis to insure opti-
mum functional performance cwnbined with ease of Operation. This material shall be provided
at a stage of the ccmtract which will 811w the analysis specified herein to be completed
before final design is started.

3.14.5 General. All adjustment and control ranges shall be sufficient to compensate ,’
for differences among parts within their specified tolerances. adjustments and controls
shall provide at least 20 percent of mechanical adjustment in either direction after ‘proper
alignment. A complete description a“d instructions for the adjustment of all the controls
shall be included in the teclmical manual. All devices required fol trip point and cali-
bration check, such as potentiometers, Pin j.acks’and. test devices, shall be mounted on
the front of the panel or behind access doors and “shall be operable without wifbdrawing the
respective drawer.

3.14.6 Funcii.x identification. The “furcti.anof each control and indicator on the’
console shall be imli.cated by means of information plates ❑ounted adjacent to the control or
indicator. These plates shall be placed so they can be read from’ left to right. Abbrevia-
tions shall be avoided. The function of each internal adjustment, connector, and test point
shall be identified. 5ymbols and abbreviations are acceptable. The markings shal 1 be
located adjacent to the adju.qtint, connector, and test point.

3.15 f4aintena.n- -.

3.15.1 Gemral. For servicing and maintenance purposes, the comole @hall be so de-
signed as to be capab Ie of full operatKon ,with dravers wkfhdraw. md access doors open.
Accessory cables shall not be used to meet this requirewnt.

3:15.2 Test paints and teet facilities. Built-i” test devices and test points shail
be provided i~e console to= in installation, rmii”te”ance, operation, calibration,
alignment and repair.

3.15.2. I Test pc.i”ts shall be provided for routine maintenance. repair, e,lignme”t and
calibration of the console. For example: Checking significant voltages, currents a“d
waveforms and the ,injection of test signa3s. Protection shall be provided in the test point
circuitry to preve-nt console failure which could result from external grounding of test
points . Where Currti”ts are to be measured across test points, provision shall be made to
P.o.ide Sh.nt imped..ce across tie test points.

3.15.2,2 Built-in devices shall be provided when my of the following canditiom apply:

(a) Where the use of portable eq”ipnient will not give consistent reproducible
results for operations necessafy in maintenance.

(b) When periodic observations are netisaarj, (as exu!cple: eveq watch or
evety day) .

[c) When the rr,aintenaneeof complex systems or equipnmnt can be facilitated
by fault locaticm test devices (as example: patiel meter with selector
switches to shw voltages at various essential point. ).

(d) where measurements whkch are dangerous to ‘life must be made (see 3.15.3) .

3.15 .2.2.1 Built-i” test devices shall maintain their accuracy under all the operating
Conditions required of the console. The test devices shall be desianed to provide connec-
tions ox access fox r-.libre.tion or c.peraticmal checkout of the test devices

3.15.2.3 Indicator lights shall be provided o“ the front panel to shcm that a circuit ,

01 instrument is Untier test, except that a light need not be prc.vided.where the circuit or
instrument is placed in the te~c po~ition and the test performed by means of a si”.gle
spring return to normal switch.
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) 3.15.3 .- Volta e e uf msmt. h’hea the ma3ntsnanca3 or operation of equipmtnt
~ _OOO .olrs requires that these voltages be measured, thee~lqing potent~a s n excesa ~

equipmsnt shall be provided with test points such that all these hiqh voltages may be tcea.s-
ured at potential levels of less than 1000 volts relative to ground. This may be acc.am-
plished through the application of voltage dividers or other techniques such ‘an the use of
safety tppe panel meters and multipliers. FU1l detail as to the methad used in the equip-
ment to obtain the voltage at the test points 5hall be foxvarded to the procurinq activity
for approval. The above voltages shall be construed 6s applying to d.c. , a.c. , and d.c.
plus a.c. voltaqes.

3.15.4 Portable test e ui
“ -

Nhere bul Lt-in test devices are not provided, the
console shall be so deslqne as to e capable of beinq calibrated, aligned, maintained and
repaired with the aid of porttile test equipment selected from tbble V.

)

Tsb3m V - List of portable test equiptmmt

Item [ ‘fVDO number lFedOral stock nuvber

[a)
(b)
[c)
(d)
[e]
(f)

(9):

(h)

(i)

(j)

(k)

(1)

(m)

16ulti-ter
nultimstl?r
Onci110s cope
Vacuum tube voltmeter
Vacuum tube voltueter
Milli.mmneter, d.c.

Ohmmstar, insulation
resistance

Teqerature bridge

Millivolt potentitnnster

14illivoltmeter, d.c.

~cade resistance box

Hydraulic comparator

vacuum gage

AH@s* 4 ( )
AN/USM-123 ,fJ6625-&!-3082
AN/13sm-117 P6625-787-0304
AN/VSN-116 F6625-783-6235
He-6 [ )/U 1/
Weston Ho&l 901- N6625-71~-8571
4903001, or
equivalent I

AN/PsH-3A 2H6625-284-0265
Leeds & 160rthrup. 2536625-867-6629
nodel 8064A, or
equivalent

‘1

Leeds b Northrup, Hode N6685-711-0616
8693, or equivalent
G.E. )Lv&l DP-11. or 6625-713-8572
equivalent
ShallCross type 817s,

“1

6625-893-2212
ar equivalent
Mansfield L Green typs H-66 B5-821-0791
T-2A, or equivalent
Allen Electric 6 66 S5-821-0793
Sq.ipment Co. nodal
E-345, or equivalent

‘ Federal stack numbers for test equipment with Military type numbers having ❑ore
thsn one model (for example, AN,@sm-4 ( )) are not listed since each model has
a different stock number.

3.15 .4.1 Selection of test equipment other than listed in table V shall be subtitted
to the procuring activity with justification as to why the console cannot be designed to use
the preferred test equipmmt, prior to the start of manufacture of the console.

3.15 .4.2 W%en manufacturing release is requested, the supplier shall submit to the
procuring activity for approval a list of the teat equipment and quantities Of ●ach equim-
ue”t considered necessary for maintenance of the instrumentation and contIOl equipce.nt. This
list shall include the c~lete identification data and description for any SwCial teSt
equipment which is necessary but is not covered by table V.

3.15. i. 3 Test equipment required for maintenance of the console, which “is not covered
by tsble V, by the Portable ‘Feat cquipmsnt List for Electric Plant, or by NAVSliIPS 0969-
019-7000, shall be furnished by the supplier with the console.

3.15.5 Technical manual test data. Test data from recmnded. mainten~rn tests is
to be include~ in the t~a~n~and this data shall be taken with the test equipmTnt
specified in 3.15.4. The supplier shall provide the test ~~P~nt fOr devel~ing *is #
t=st data, except when the specific nmdels of such test equipment are not available ccxn-
mercially, in which case, either the necessary t=t evuip==nt will be ~de avail*le tO
the supplier for a limited time. through the Go.er.=. t rePre%entUtive. OX me Pr0curin9

)

ctivity will designate a substitute.
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3.16 Identification ~ information m.

3 .16.1 General. Identification and information plates shall be attached by nw!ans OE
I

screws in tap-es, screws held by captive nuts, self-tapping screvs, or E.crews held
by nuts welded to the opposite side of the panel or chassis. The mounting and, location of
the plates shall not adversely affect the strength of the item on which the plates are
mmnted or impair the integrity of the enclosure. Aluminum plates. shall be attached by
corrosion-resisting screws and mat by aluminum screws (see 3.13. 50) . Plastic information
plates shall be mounted by corrosion-resisting screws and shall be gray in color With
lettering in black.

3.16.2 Identification plates for consoles and * assemblies. Identification plates
shall be ~tOIl IC and In accordance~th types Ax, C or H of HIL-P-15024. The following
minimum infarmatio. shall be provided and nmy appear on two identification plates. one of
which may be the manufacturer 08 uswal identification plate. Hcwever, all identification
plates shall conform to 141L-P-15024 except for size.

(a)
(b)
(c)
(d)
(e)
(f)
(9)

Manu Cact”rer’s name a“d serial No.
Nams of udt.
Aating and range of unit.
Prime c.antract number, as specified in the contract or order.
Federal stock number, if available.
Technical manual mrnber, if available.
Space for inspector ,s stanp.

3.16.3 Information platen. Information plates shall be in accordance with types A,
B, C or II [Imtalllc only] of MIL-P-15024 and shall show the function of ●ach Control or
indicator on a pdnel front, including those behind access doors and protective cover8 and
in other locations where they are subject to wear.

3. 16.3.1 Miscellaneous informatim. Where information plates are used to show com-
ponent names , wiring and sche”atic diagrams, calibration charts, operating instructions,
safety notices , list of teals , and similar information, the plates shall conform to types
A, B, C, E, F or H of MIL-P-15024.

3. 16.3.2 war~i”= and caution -A,:nf.mati. n plates shWin9 safety notices or
operating in5truct10ns w~c~ot would result in material damage or pecscmal
injury, shall have the word ‘WARNING- or ‘CAOTION” in double sized letters filled with red
paint. The use of warning and caution plates shall be limited to the following cmditic.ms:

(a) ‘Warning. - Where nonobservance would result in perscm.al injury, loss of
life or damage to the equipment.

[b] ‘Caution. - Where nonobserva”ca would result in damage to, or destruction of
eguipment or inadvertent shutdown of the propulsion plant.

3.16.4 Identification of arts
each part shall ~ ide”tifrerb~ ~fg=de :~. TO facilitate ~intenance,

diagram [see 3.17.4.2(i)(2)).
es qnatxon as assigned zn the schematic

3 .16.4.1 Refere”ce desi natims locatirm.
~rked

Reference designations shall be located
adjacent to each part and s al on the chassis, back of front panel, partitions,
insulator strips, etc. Designation% shall not be naxked on parts which are subject to re-
placement . Designations shall be marked i“ $uch a pciaitirm as to physically locate tbe parts
and stil 1 be readily visible for purposes of maintenance without rermval of other parts. O“
those printed wiring boards where space does mx permit the reference designations to be
printed on the board, the desigmttions shall be located on a surface adjacent to the board,
0. tie i“forn!dtion shall be inc~Uded in chart form i“ the technical ~nUaI .

3.16.4.2 Enclosed parts . Referesce fiesignatio”s foe parts enclosed i“ separate and
removable Shi=lds or compartments may be marked on the shields or supporting structures for
s.ch parts, provided that the replacement of such ~rta c%es not requi t-edestruction of the
original shields cm s.apporting structures and provided that such shields or structures are
not interchangeable with other shields or structures within the console.

~.16 .4.3 lde?tification of art leads., For each FO1.riZ& .-, such .S ,electrolytic
capaclt.ars and rec6a .iers, –+—tie w arltY Identification” shall be marked on the part ~unting
surface in order to insure prope= replacement of the part. For multiple lead parts Such as
transistors where proper circuit operation ia dependent on a specific lead hookup, appropri-
ate lead identification should be marked on the part mounting board to insure proper re-
placerre”t of the part.

,
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3.16 .4.4 nethod of ❑arkin

6
llarkicgs 6Eall be permsnent and legible. f’he markings

plastic or =ta~a=r a s B all be made by stamping; engraving, Stenciling or rubber
stamping with smudgeproof ink covered with a coat of char lacquer, or silk ecreening,
pecalcctnanias or paper labels shall not be used.

on

3.17 Drawings.

3.17.1 General requLrementsi Drawings shall c.anfom to categories A, B, D, G and E,
form 1 of M2L~ and to type 11 or III of. MIk~WO13/2 as s~cified herein, and tO the
detail requirements specified herein.

data ~~~~dsl%?%q-bal by the procuring activity.
All installation and production drawinga and CArtificatfon

My work, including procurm-
uent of material or fabricati.an of any parte, done by the supplier in advance of written
approval of production drawings shall be at the supplier’s OWII risk. when drawings are
approved subject to specific modi~ications or cmments and no specific Iimltatinns ara
imposed, the supplier may proceed wi tJIthe manufacture of the console incorporating the
imdificatlons or C_ntS, with the understanding that revised drawings shall be submitted
~ confirmation that the specified modifications or Cmnts actually have been made. After
apPrOval has been glwn, the supplier shall make no changes in drawings to be US.td i“ the
~ufacture of the console without obtaining the approval of the procuring activity.

3.17.3 Drawings to be furnished.———

3.17. 3.1 Installation drawin s. Installation drawings for the consoles, to be installed
by the shipbui lifer, sha21 beaed when required by the individual console specification.
Installation drawings shall be type 11 of HIL-D-1000/2 and in addition shall contain the
information specified in 3.17.4.1.

jishei”;~i’;i, %:K:: !#%l%F5t~~g!i of.!41L-o-looo/2.
Eq”ipnw?nt production drawings shall be fur-

: ‘),
The drawing content shall be

an s~cified in 3.17.4.2.
.. -,

A:-’
‘Y:17.3.2. L Equipwnt drawings shall not be entitled as to the particular ship project,~ ,,

.: act or purchase order.

3.17.3.2,2 For drawing purposes, the equipment nay be divided as follows:

;. (a) when several control or instrument .asseu.blies are mounted in a single console,
separate drawings may be prepared for each control or instruue.nt assembly and
for the c0n601e.

(b) When a console or drawer contains multiple use assemblies, separate drawings
I may fm prepared to cover the assemblies.

Ic) when control or instrument equipment consists of two or more assemblies which
are installed in different locations and these ass~lies are likely to have
repeated applications apart from the original equipmsnt with which used,
separate drawings may be prepared to cover one or more of the assemblies.

3.17.3.2.3 All information required in 3.17.4.2 shall be shown on one draving, when-
ever practical. When this is not practical. information may be shown on three drawings as
follows :

[al

(b)

..
(cl

m assembly drawing shcuing all the information specified in 3.17 .4.2 (a)
through 3.17.4.2(h). (Reference shall be made on this drawing to the &aw-
ings, of 3.17.3.2.3(b) and (cl).

k schematic diagram. for electrical, hydraulic; pneumatic, or mechanical equip-
ment, as applicable, shwing all the information specified in 3.17 .4.2 (i).
(Reference shall be made on this drawing to the drawings of 3.17.3 .2.3(.)
and (C)).“

A wiring dikgr~ showing all the information s~cif ied in ‘~.17.4.2 (j). (Refer-
ence shall be made on this draving to tha drawings of 3.17.3.2.3(a) and [b)) .

3.17.3 .2.4 If the drawings furnished under 3.17.3.2.2 are such that a cdwplete control
or instrument equipment schematic is not provided, a single overall schematic diagram for~
“each coatrol or instrument equipment shall be provided. Parts may be shown in phantom on one

\_)
~of the schematics to complete. the control or instrument equipment in order to meet this
trequirem.mt. A system schematic diagram shall be furnished even though partial schematics

! .)furnished:
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3.17 .3.2.5 The schematic Uiaqrsm of a console shall show the console Wiring cm piping
)schematically, including- fhe schematic representation of the electrical parts which are con- ./

sidered to be part, of the CCUISOle (such as Ii”e filters) and the COIUIeCtOrm or &~naI
boards of the control or instrwnt assemblies. The connection wiring diagram of consoles
shall show the console wiring including parts which are considered to be part of the console
and the connectors or terminal boards of the control or inatr-nt assemblies.

3.17.3.2.6 If only o“e sheet is required to sbmd 811 of thi information .sptcifiid k“
3.17.4.2(a) through 3,17.4.2(j) , drawings shall be size A, B, C. D, F or H as spacified i“
M1L-STD-1OO. If separate assembly, schematic and wiring diagram drsvings are provided to
show the information specified in 3.17.3.2.3, drswings shall be size D, F or f!as s~ci fied
in M1L-STD-1OO. SiZe H sheets shall be limited to a maXiITIUMof 144, in=he,g, =X=pt for
schematic diagrm” which are required to be on a single sheet. Multi-sheet drswi”gs shall
only be size iisheets. When multi-sheet drswings are provided, each sheet shall shm the
same drawing mnr.her, tie sheet number, and the total number of sheets. All size B an~ larger
drawings shall be zoned. Zone widths shall be as specified in MI2.-STD-1OO.

3.17 .3.2.7 Production drawings shall be prepared such that the clarity, leqibili ty and
arrangements will h suitable for micro- fi3ming as specified in MI L-D-1000/2 and may be sat-
isfactorily reduced in size to about 11 inches in height for insertion in technical manuals.

3.17.3.2.8 Revised drawings. Revisions to drawings shall be accanplished as specified
in M1L-STD-1OO.

3.17 .3.3 Certification data sheets. Certification data sheets shall be furnished on——
each contract or order. The data sheets shall be type 111 in accordance with HIL-D-lCIOO/2.

3.17.3.4 Slock diagrams. A Functional block diagram sba21 be furnished for control
equipment and i=iit sets (see 6.5.6) when specified in the individual console sp@cifica-
tim. Block diagsams shall be type 11 in accordance with M2L-D_1000/2 snd the contents shall
be as specified in the individual console specification.

3.17.3.5 ~ di
+

A bdsic or detail logic diagram using distinctive shape sym-
bols as defined In nIL-STc- 06 shall be provided when specified i. the individual console
specification. fag.ic dia grams shall be in accordance with M1L-STD-1OO and the contents shall
be as specified in the individual console specification.

3.17.4 Drswinq contents.

3.17.4.1 Installation drawingn. Installation drawings. shall shmri the following infor-
mation as applicable:

(a)

(b)

(c)

(d)

(e)

(f)

(g’)
(h]
{i]

Front and plan views plus sufficient additional vi-s showing the overall and
principal dimensions in sufficient detail to establieh the limits of npace
in all directions required for installation, operation and servicing, not
counting the space required for personnel. The amount of clearance required
to penai t tie opning of doors and any other oparaeions necessary to obtain
access to the equipment shall be included. Also, the amount of clearance
for the withdrawal or r.amval of parts or assemblies, cable access and ven -
tiktion shall be included.

Equipment breakdown to the smallest dimensions necessary for permitting
entrance through access hatches or doors.

Information necessary for preparation of foundation plans, including muntinq
plate details and drilling plans, showing dimensions a“d tolerances , and any
information as to optional ❑ounting methods.. FOX all equiwents weighing in
exceus of 200 pounds, the centez of gravity shall be .sbcwa.

Uncrated weight of each separately .mmunted equipment. Estimated crated
weight, overall dim.ensic.>sand cubical contents of each equipment. If fur-
nished, the “timbers. weight and overall diu.ensians of both crated and
uncrated repair boxes.

Location. type amd dimensions of cable entrances, access plates , holes , and
terminal tubes with any optional entrdnce indicated. Locati.a”, type, a“d
dimensions of internal terminal blocks, boar& ox ~l=ctrical CO=ectoxs to
whit} exterII.al(ship,s) cables are connected.
Specidl instr”cticms , if any, for ,hoisting, a3ignment, initial lubrication,
preservatim, painting, installation, or aesembly as necessary. ,.

A list of refexence drawings .
Maximum heat dissipation.
Installation .dr.awinqs shal 1 ccmtain the nominal freqwmcy and VOItage and
maximwn i“pm ~er consumption requirements Qf the console.

.)
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(b]
(cl

(d)

(e)
(f)
(9)

I (h)

(z) Do;ign ambient temperatures outside and inside enclosures or consoles.
(3) Vibration and shock classification.
(41 A&nge or ratings, including accuracies, an applicable.
(5) MdxiMum heat dissipation.
(6) PWer requireuenta, including voltageB, phase, frequency, watts or volt-

WXOS, POWEr factOrJ all-fdble Variatio= in frequen~ and volta9e.
(71 MOuntinq.
A list of reference drdwings.
A note that the equipment is built in accordance With the individual console
specification, listing same, or this specification if there is no individual
console specification. A list of tbe exceptions to this specification and
referenced specifications shall be included.

A list of parts and material presenting the following data in tabular form.
This list of parts and material shall be on the same sheet as the assembly
views required in 3.17 .4.2 Ig). All parts and material shall be shown (for
ex~le, wire, lacing cord, terminal lugs, wire markers. bolts, screws and
solder. )
(1)
(2)

(31

(41
(5)
(6)

(7)
(8)
(9)

(lo)

Piece number.
Name of part or ❑aterial (for example, tr.mmformer, diode, solder, dnd
other similar parts) .

wferrince designation for parts as assigned in the schematic diagram of
3.17. 4.2[i) (2) (for example, diode cR-1, resistor R-2, transistor 0-5,
and other similar designations) .

Quantity of each part required per assembly.
nilitary or Federal specification number or t6AVSEC drawing num&sr, if any.
Material or type, chss, grade, size, Military part number cm other
classification of any referenced specification.

part n-es dnd drawing ntier assigned bx sUPPlier. if anY.
Name of manufacturer of part.
Part number or identification assigned by part manufacturer.
Rating of part frca Military specification or frcm part manufacturer’s
catalog if not covered in the Military specification (for example,
resimtor 10 ohm 25 watt: diodd - 200 PRV, 750 milliAMp.5 and similar
ratings ).

(11) Sem.trks column.
A table of revisions in accordance with MIL-STS- 100.
Ccanplete identification of first article inspection reports.
Plan, elevation and section assembly views as required to shw clearly the
details of the rachbnical design, construction and assembly of the equipment
and to identify each part and its location. All parts shall be identified
by their piece numbers or by their schematic reference designations, as
shovn in the lists of mdterials. The following minimum data shall M in-
cluded on tbe assemblv views:
(1)
(2)
(3)
(4)
(5)

(6).

[7)

(B)

Overall diatmsio~, mounting dimensions, and size of mounting holes.
Weigh t of cwnplete assembly.
A front view showing all visible parts and markings and drawn to scale.
A full Scale view of each indicator face.
Markings on all identification and information plates and indicator
light lenses.

The location and method of marking of reference dt=iqnations and polarity
identification of parts (see .3.16.4) .

Sectional views or notes as necessarw to show or explain npecial u.wntinq
previsions. or installation procedures required for the proper operation
of fhe parts. .

Flexible wire bundle arrangement and construction d“etails for each sep-. .
arate assembly (wire bundle between nlngea peael ana console, console
chassis and console) .

Part information and a
xassembl ies sh~ i%%%%% % %%%?%2 belo-. The data rw.i==.d

In Eorma:ion on parts and

shall be presented in tabular form whenever practical. Each part shall be
identified by its reference designation. Application data required are A
actual circuit values as used in the equipment. Where equipment includes
multiple-use subassemblies, such as plug-in modules or part mounting boards,
with different circui t conditions for different applications, the applica-
tion data required shall be presented for each application.
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il)

(2)

I

Transformer, reactor and inductor data:
a. Cored ‘———ata:

~ -nation form - EI , tOrOi.J, etc.
Lamination material. and gage.

3: Stack and interleave dimensions.
4. Cmstruction - open, tape wound, cut core, and other construction.

Core box, if any.
:: .Ground insulation.

b“ “y%,%%on’cla=s - CIaos ,30, 180, etc.
. “:Winding identification - same terminal designation as qiven in

schematic a“d connection diaarams.
3. Wire size and irwulaticm type; for-example, AWG 10, type 82, etc.

Number of turns and taps.
:: Nominal voltage between terminals.
6. D.c. resistance at 25-C. betwean terminah.
7. Material of. insulation used between wi”di”g layezs and between

windings.
c. %?%i=d specification.

2. Varnish manufacturer and material identification.
3. Impregnation procedure - preheating temperature and time, number

of dips and bakes, temperature and time of bakes, etc.
d. volt-ampere ratings for potential transformers and current ratios for

current transformers.
e. Details of miscellaneous items, such as terminal boards, gronmmts,

leads, etc.
f. The above data i“ a. through e. may be submitted, if desired, o“ a

separate drawing shwing various ccnistructio” methods used by the
manufacturer. The production draving may then refer to the appli -
cab le de tai 1s on this separate drawing..

Semiconductor devica data. Semiconductor data shall include the rating
and complete ~f=ion for ordering from original supplier IJEDEC
number is adequate) , and the follwing:

a..

b.

c.

Rectifiers usin silicon diodes:
1 +Ci rcul t sy ~p~umber.
2: Maximum reverse voltage peak and r.m. s. (complete rectifier

circuit) .
3. maximum load cnrrent d.c. aqeres (complete circuit) .
4. Maximum dicde case temperature at design ambient (use for diodes

rated against case temperature) .
5. Maximum ambient temperature directly adjacent to diodes (use

for diodes rated against ambient temperature - no cooling
plates) .

6. Cooling plate size, thickness and material, where so mounted.
7. Duty cycle.
B. Description of insulation hardware if insulated from a coaling

plate.

?rmowpieca “umber.
Range of actual voltage levels which circuit will accept (with
or withc.”t circuit adjustment) from regdator dities and still
give required equipment performance.

3. Regulation (including temperature error] permitted in an in-
stalled regulator diode under all conditions of operation
(assume equipment is initially adjusted for optimum performance) .

4. Maxirnvn level of steady-state average reverse current through
regulator diode (steady-state shall be considered any time
in excess of 30 eecondsl .

5. Maximum trarmi%t re=rse. current under any operating condition.
6. Maximum ambient temperature st diods (no c.mring plate) .
7. naximu.m case te~rature of dio& (use. for diodes rated aqainst

case tempera ture) .
s. Cooling plate size, thickness and material, whek used.
9. Duty cycle.

,10. Description of insulaticm hardware if insulated from a coolina
p,late_.

Volta e reference diodes (see x.2 “later dicdes also]:
tircuit symb .~p= * — —

I

) ,,

))

,
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Range of, reference voltage levels which circuit will’ accept
(with or without, circuit adjustment) frcuo the voltage reference
diodes.

Error pe~tted in an installed voltage reference died@ under
all co”di ticms of operation.

Circuit design current through voltage refer=n~.
a. Nominal or average value.
b, Regulation about nminal value.

Haxirr.umambient temperature (include internal heat rise above
outside design ambient) .

Dutv cvcle.
d. Transist&B;

1 Clrcuft symbol and piece number.
2: Maximum collector to emitter voltage.
3. )laxirwamcollector to base voltage.
4.
5.
6.
7.

s.

9.
10.

Maximum collector current.
Maximum base current.
Maximum collector power dissipation.
Maximum and?ient temperature {include internal heat rise at
transistor at 50”c. , design ambient).

Maximum case temperature of transistor at 50.c. , equipment
design ambient .md a“y co”ditio” of required equipment opera-
tion (where rating is based on case temperature) .

Cooling plate size, thickness and material, where so mounted.
Oescrigtion of insulating hardware if insulated from a coolinq
plate”.

11. Dutv wcle.

4.
5.
6.
7.

8.
9.

10.
11.
12.

. .
e. silicon controlled rectifiers:

~rcui t symbol and piece number.
2. Nominal working peak foxvard and reverse voltages.
3. Repetitive peak forward and reverse voltages (maximum] .

Nonrepetitive peak forward and reverse voltages (maXiMUM) .
Palse firing, or self-firing, restrictions.
Repetitive peak forward current (ncaninal and maximum values)
Sur.ae current (peak for nonrepetitive value 0ccurrin9 within
th~ conduction- portion of a iingle cycle but after turn-on has
occurred, effective amplitude and cycles duration fOr m.lti -
cycle surges , or amplitude and duration for sub-cycle pulse
duration) .

Peak current and maxiiaum rate of current rise during turn-on.
Minimum time from the instant of voltage reversal to the instant
when voltage is reapplied in the forward direction.

Peak forward gate current (minimum and maximum, per device) .
Peak forward gate voltage (minimum and maximum, per device) .
Peak reverse gate voltage (maximum, per device) .

13. Maximum gate power dissipation (average and w*, Per device) .
14. naximum device case temperature at design ambient.
15. Cooling pIate size, thickness and material, where ao mounted.
16. Insulation hardware if insulated frcm a cooling plate.

f.
‘Y”& T ~entx y t e suppressor ❑anufacturer’s technical data bulletin

aPPli C*le to eaCh pK.duct Certified for the application. Fox
each application indicate which. product is installed in tie
equipment and which is the alternate product that may be used

2.
far keplaceuent purposes.

Provide the follcuinq product rating data:
a. stack r.m. s. voltage (steady-state) .
b. Stack clamping voltages (new and aged) .

c. Peak dischrge current (corresponding to clamping voltage) .
d. Polarization (polarized or nonpolarizedl .
e. Maximum energy (watt-seconds) at rated cI~Pin9 ‘01ta9e

(aged) for single pulse (nonrepetitivel current.
f. Maximum Pulse duration (micro-seconds) for repetitive

pulses at supply frequency (spe’cify Hertz 1 and ~pli tide
eqw?l to clwnping voltage [aged) .

g. Maximum ambient twperat”re at which rated values in 2a. ‘
through Z.e. aPPIY.

h. Maximum operating temperature.
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(3)

(4)

(5)

[6)

(7)

(s)

2. ‘r& function of the circuit shall be given along with a diagram
illustrating the relationship of tpe output to the input.

3. naximum allowed currents and vtitages shall be given for each
terminal, as applicable.

4. uaximum applied currents and voltagsa shall be given for each
termimd, as applicable.

5. Maximum allm.fed and applied power dissipation.
6. naxiuxuo ambient temperature.
7. Haximtkm case temperature at 65-C. , eguipu.mt design ambient, at

worst case operating conditions.
.Resistor data. Resistor data including the type, resistance and vattage
ratings ,~rat ing temperature and standard l!ilitaxy type number Iif
applicable) , actual ptwer dissipated at design opsrating temperature.

Capacitor data. Capacitor data including the type, capacitance, voltage
rating, ~~um applied d.c. and a.c. voltago And frsquency values
(include transient) , and standsrd )4ilitsry type number (if applicable) .

= data. Svi tch data including the typs of switch, contact arrange-
ment, a.sr of poles, number of pasitions, and voltage and cwrent
ratings of contacts, snd ty~ of handle.

%%%nm~~ifi,r (overall, not each stage) i“cl”di”g the
SUTPIY v01~9e, . fr~uenq. ntier of phases, load resistance, out-
put curre”ks, control current, volt ampdrsa output, and ambient
temperature.

b. The d.c. resistance of each magnetic amplifier and saturable reactor
control circuit at .9specified tsqaerature. If the circuit contai~
adjustable resistors, the nominal VZIIUS snd maximum and minir.un
values shall be given.

~ data:
Ra~ data including tbe coil voltage, frsqusncy, current and power,
and the contact voltage and curren~ rating.

b. Duty .
c. tiient tqerature.
d. EnduranS category, as defined in ML-R- 19523.
e. Shock classification, as defined i“ )IIL-R-19523.
f. Number of normally open and normally closed contacts.
9. coil winding data, including the number of turns, taps, wire size

and type, insulation, method of impreqnatkon and treatmmt, and d.c.
resiet.ants at a s~cif ied temperature.

h. Any special features .requi.rsd such as specific pickup and drop-out
voltages or time delay.

neter *. Keter data including typs, voltage or current rating, re-
slstsncs, and calibration [voltsqe or current valuss for the ❑ajor
divisions )..

(i) - electrical, mechanical, hydraulic, or pneumi!tic schematic diagrmr., as
aPPlic*le, and a3 defined in HIL-~wIOO, on a singfs sheet to clearly
represent the operation of the eguipmsnt. Circuit operation shall be de-
scribed by mtea. krrows with accentuated lines indicating the flow path
of electrical signals or s~uential flew of fluids shall be used to clarify
the operation of the equipment. In electrical schematic diagrams, conven-
tiomil current, as opposed to electron flow, shall be used in all descrip-
tions of operations and when axrWs are Wed on signal lines, they shall
indicate conventional current. Hydraulic and pneumatic schematic diagrams
shall include all interconnections, piping sizss and materials, types and
sizes of fittings, flc.d,working pressures, VOLUI=E. and relief valve 3ettings.
(1) “The boundaries of each assembly or subassembly which in intended for

for multiple use shall be represented by a thin broken line. All the
fsnrdnals with their numbers and markings shall” be shwn. External
connection tertrdn-=:-=shall indicate ?.2s0:the type of power, grotmd anti
signal as appropriate. AI1 spare terminak shalf be shuwn and so marked.

(2) “All paqL9, such .8s relays, ‘C’apaci-cs, iesistors, diodes, transistors,
valves, shall be given a refer.3nCS .designation~consis ting of . letter (s]
denoting the type of part, as rsqui==d.by ‘ANSI Y32.16 for electrical
pmrfs and ISA S5. 1 for :IL9ChSIiiCal parts, and a .nU.MbeK assigned consecu-
tively. Where an assembly is intended for multiple use, the reference
designation need not be changed. ) These numbers shall be assigned in
a logical sequence of .che current or signal flow through the circuit.
Where’ referemce designations do mot exist for a part, they shall be
listed o. the drawing and defined.
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(5)

(6)

[7)

(8)

(9)
(10)

(11)

(12)

(13)

. . . .
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‘fhe physical location of psrts in the equipmnt shall not infltkmca the
location of theparta in t.bm schematic diagr-, which @hall bd such
that the siqna3 flcu through the circuit iS 9enar811y from left to
right. salay co13a and contactn, individual tenr.ina36 of terminal
boards or connectors and switch aectioIIE mar be ah-n in separate
locations for clarity. The basic part reference designation shall be
retained, hcwever.

If an asseubly or subassembly appears Several tizes on a schematic. if-a
edtematic diagram need not be repeated each tire. The schematic diagram
can be shown for one of the asserk.lies or subassemblies and bloa= with
terminals shown md marked can be used for other identical assemblies.
This simplification shall be used only if the blocks reference the
location of the mcbematic and the operation of the equfpment can be
readily followed.

Hatched stb.tsse~lies and selected or matched Parts shall be identified
ao .9Udl.

itelay contacts shall be shcun in the relay deenergi zed position and a
note to that e ffeet shall be included on the dr=ing.

A contactor and relay table shcwing:
a. Location, by zone in the schematic diagram, of the coil &nd each set

of contacts.
b. Position of each set of contacts when coil is deenergized.
c. conditions under wbicb each coil is energized and deenergized.
d. Reference designations.
Operating characters tics shall be represented by graphical operational
symbols and located adjacent to each demodulator, detector, saturable
reactor amplifier, linear and bistdble amplifiers. 0per4tional symb018
shall shcu qualitative lY the re lat ion between input variable and output
variablea. All variables shall, be defined as to the pardvmter such aa
current, voltage, frequency, temperature. pressure, Elcw, and polarity
or direction of change.

All transfo-r terminal voltaqes and supply voltages shall be indicated.
A switch table shcuing:
a. Location, by zone.in the schematic diagram, of each set of contacts.
b. Condition of each contact for each switch position.
c. Designation of make-before-break contact.
d. Conditions under which each position is used, if not explained ,by

title.
e. Title of eada switch position.
f. Location of stops, if used.
9. Spring rectum, if used.
h. Integral jumpers or connectors, if used.
i. Name and reference designation.
Winding polarities shall be indicated for transformers and saturable
reactors. Polarity markings shalI be in accordance with ANSI Y32.2.
A note shall be included on the drawing describing the markings.
.U1 windings, including unused windings, of reactors and transformers
shall be shown and shall be located together in such a ❑a””ar that the
operation is readily apparent. The fuiction of each reactor winding
shall be shafn.

The following information shall be noted adjacent to the follcr.!ingparts
in addi ti.m to the reference designation. When the majority of the
capacitors or resistors are of the same tolerance, pmer rating or
vqltage rating, these ratings and tolerances may be indicated by a note
and a statement that any exceptions are indicated adjacent to the part.
Wh.s” numerical valw?s are given; a note shall designate the units used.

a. Capacitors - Capacitance, voltage rating and tolerance. If variable,
the effect or. capacitance of cIockwise rotation of the control shaft.

b. controls; adjustments and test points - The assiqned nama.
c.
d.

e.

f.

Fuses - Type-designation.
Indicator lights --Assigned nan-?, lens color, voltage rating, lamp
type.

Inductors - lnductancE and d. c. resistance. If variable, the effect
on inductance of clockwise rotation of the control shaft.

!.ieters- Assiqncd name, scale [for example, o-300 degrees) , voltage
or current ratf.g and internal resistance. .

Resistors - Resistance. Pwer rating and toler.. ce. If variable,
a“ arrow to in:licate clockwise rotation o! the control shaft.

Semi conductor devi cem - TYPe number.
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(14) Tbe following requirements apply to Integrated circuits shown on schematic

. .

b.

diagrams:
a.. I“te.qrate’d.circ”its shall .be &?picted .as logical functions , linear or

digital,..by dis.ti”ctive shape logic symbols in accordance With MIL-
STD-806: All information’ ,required for detail logic diagrams by
}41L-STD-806 shall .be included. A combination or truth table for
each type of digital logic element shall be shmn below ‘thediagram
along with tile voltage corresponding to each state. Operational
.symbo3s in accordance with 3.17.4. 21i) (8) shall be shc...nadjacent.
to each integrated circuit. The input-cmtput voltage values shill
be shm.m on the svcdml.-a-...—.

The assigned name “of all input nignals (i.e. bias, control, etc. )
and output signals shall be identified adjacent to the diagram. I“
addition, the integrated circuit shall be identified by circuit des-
ignation, ❑anufacturer’s type number ,and functional aasiqncd na?m,
(i.e. shift register, counter, operational amplifier, etc. ). The
simplified ..schematic of the device as depicted on the semiconductor
madnatiter’ 6 data sheet shall mt be incorporated on the eq”ipm=nt

(j) A wiring connection diagram which includes the follcwing information:
(1) Reference designation of parts shall conform to those assigned i“ the

schematic dLagram.
(21 Wire marking and color code of all wires. Appropriate notes shall desig-

nate, wire size and type.
(3) hll parts in correct relation to physical location. Terminals shall be

clearly shcm.m and marked a“d a11 wir.i”g between parts shown. The exact
wiring paths and all connections shall be shcmn. The schematic interior
of parts may ,be used as long as the connection ,points are in their proper
physical position for each part involved.

3.17..4.3 Additional data. Such additional data shal 1 be included .X drawings as may
be req”ized by specificati~ref ere.ced herein or in the individual console specification
Such additional information not ,raquired herein shall .be furnished as necessary to adequately
describe equipment with special features or characteristics.

3.18 Technical manuals. Tech”i Cal manuals shall conform to type 111 of MIL-M- 15071
and to the add xtlonal~ements and modifications specified herein.

3.18.1 Forms. The technical manuals shall be submit ted for approval to fhe procuring
activity i“ t)iFZZ_fO-: Preliminary, intexia and final. In addition, revision sheets will
be required for changes as specified in 3.,18.3.

(al
-.S”=A manual provides the means fer tie procu.ing activity.s

review for Completeness , technical adequacy, accuracy, and ccunplirmce
with applicable specifications and standards. The prelimimzy manual
c~le:es the design information on the console to which it applies
since &t provxdes information on the f“nctimal design which is impos-
sible or difficult to determine from the drawings. Detailed in formatim

(2)

(3)

covering alignment procedures , troubleshooting, and maintenance shall
be included in the preliminary manual.

‘rhe preliminary manual shall be loose leaf bound with a hardback 3 hole
binder for each volume. This binding is to be furnished with the
submittal of .t.&?fixst chapter or section and shall he sized to hold
all ,future manual submittals.

The ,prelimi”ary u.anua2 shall include i“ draft & final form all of the
regui red artwork. All sketches and details shall be sham except for
,prc.duccio” drawings ,and photographs of completed equipm-3nt. The pre-
limi”azy ❑anual =hall include. a“ page in the proper place. for each
p.raduc,tiondrawing. and :photoqrapb to .be included. The page sha 11 give
the title of the drawing or .@oto.graph., fhe PXOPeS figure identification
and .adescriptive sentence ,tbat wi31 make clear what is to be shcwn.
in the drawing or photograph.

(b) Interim manual:
~~e~im manual ,prov.;d~ :the.m:and for the procuring activity’s review

to de,texmine that the .supplie.rhas cobplied with tbe procuring activity ,s
comments on the preliminary manual. It is also an interim manual, in
the true sense of the word in that it.will remain the only manual in
effect for the use of..the personnel to whom the supplier may deliver
the consol= until the fi,,al manual is available.
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The interim manual is to be produced by tYPing Ifull page’ width, not
double COIUllGl). The interim ManUal shall be bound in i hardback 3 hole
binder with screw type bindin9 POsts to facilitate the addition of insert
sheets.

me interim manual shall be CcdnPiete with all artwork including reduced
size production drawings and photographs. The reduced size production
drawings are to be produced hy photographic r=ana.

(c) Final manual. The final manual shall not be released for printing until after
=f~onsole has been placed in service. It will thM be possible to
have incorporated into it all changeB found to be necessary as the result “
of actual operating experience onboard ship. It will also be. possible to
incorporate a11 changes which have been made to the equipment because of
of chdnged requirements.

3.18.2 Schedule. ~e ecbedule for technical ❑anual submittals shall be specified in
the individua~ consofe specification. These submittals shall be keyed to the breadboard
test reports, the submittal Of tbe production drawings, and the first article inspection
of the lead console.

‘a’%%%%24”3::1’es of chapters or sections covering ‘Principle of Operation”
and ‘Alignment Procedures” , including sketches and drawings pertinent
to these chapters or sections, but excluding the production drawings,

I

I ):
/ ’ , .
\ .

[b)

[c)

I

u

(2)

(3)

(41

[51

(6)

(71

shall be subtitted with the breadboard test reports for information.
The complete chapter of the preliminary manual associated with a partic-
ular instrument, detector or other equipment, shall be submitted for
apprOVal wi~ the production drawings of the equipment.

Since the allgnrne”t procedures of the preliminary manual must be Complete
in all details at the time of submittal, it is expected that the suP-
plier, after having built a complete breadboard of the instrunb?nts of
a new design, will have thoroughly tested and evaluated not. only the
instrument de5iqn but the practicality and validity of the aliqnment
procedures.

Chapters or sections of the manual which pertain to general theory of
operation of c-n parts, such as amplifiers and d.c. regulators, shall
be submitted prior to the submittal of the last production draving.

Chapters or sections pertaining to the overall console or cabinet assem-
bly 6hall be submitted with the production drawings pertaining to the
console or cabinet assemblie$.

The ‘Front Matter- described in F!lL-M-15071 shall be submitted SIXty
days after submittal of the last production drawing.

l%e supplier shcmld note that the submittal of instP.wnent technical
manuals practically concurrence with instrument design is regarded as
being essential not only to guarantee the timely availability of tech-
nical manual. to the ship construction program, but also to promote a
more ccmplete evaluation- of the instrument design by the supplier.
R.?view and approval of. instrument designs shall be contingent upon
receipt of acceptable technical manual sections.

Interim manual:
~e-ier shall ❑ake all corrections to the preliminary ..”..1 that

result fr.an the procuring activity’s review in order that a draft of
the interim mmual will be available for checking during the first
article and quality conformance inspection of the lead console.

(21 The inte~im manual shall be submitted for approval thirty days following
=.mPleclon of the lead console first article inspection.

(31 Approval of the interim manual for final printing will be granted follow-
ing successful in-service operation of the first console.

Final manual:
~T~al manual shall include ‘all’ch.a.qes ih’at have been made to the ~

k“terim manual plus any changes identi~ied prior to printing release
which have been made to the console.

(2) Printing release of the final manual shall be.’ai noted in 3.18.2 (b)(3).

3.18.3 Changes. changes shall cOnfO~ to type III of UIL-H-15071 and to the following
additional requirements: .

(3) Following the sut.mttal of each chapter of the Prelimi. aq manual, the s.PPlier
may determine that changes to the Original instrument design are necessaw.

J“

When Such changes are made by the Supplier, he shall submit the revised
affected production drawings together with all necessaq revised pages to
tie affected chapter of the preliminary manual.
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(b)

[c)

(d)

(e)

(f)

An. errata Bheet may be provided:to --define changes that involve only a number
value of a parameter (for example: the change in resistance value of a
resistor) or in wire marker .nvmbcrs, ..component numbers, etc.

l%e interin manual. shall finclude all. revisions to the prelimincay manual that
are necessary as m :result of the-.following:
(1) supplier initiated .change9.
(2) Procuring activity initiated changes.
(3) Procuring activity comments ‘on the. prelim.hary manual sections.
(4) Changes found to. be necessaxy during lead console first article inspection.
F0120ning the delivery of :tbe .i”terim nwdmal and of the first CC,nSOIe, cha”qe=
to the CO”SC.1.Smay become necessary either as a result of problems i~entif ied
during installation emd operation of ‘the first CO”sOle, or as :a:result of
procuring activity desired ,chamges. in console req”ire~”tca. whether the
change is supplier responsibility or procuring activity responsibility, the
supplier must funish the following:
(1) Revised prodcution dr.n..ings.
(2) Revised pages :for the interimmanual if it is affected (errata sheets

for changes described in 3.18.3 (b) may-be wed) .
Revksed reduced size ,pri”ts for;the interim xnantuil,:Qr .inatructi.ns for marking
existing reduced .pxints, shall be furnished with each change. The magnitude
of the drawing change shall deteru.he whi’chInekhod shall be used to revise
the .i”cerim mmual. The procuring activity will knform the supplier .at the
time a chemge is identified which method. shall be used.

Af tar the printing of the f Inalmanual, some changes may bec~ necessary.
If changes are necessary, the su~”lier ehall furnish ‘all of the items listed
‘in 3.lS.3(d). This %ncl”des reproducei3 typed pages of corrections to tie
final manual for ,procuri”g activity review ‘prior to ,relea.se‘forprinti”q.
In .addition, the supplier .shnll .fur”ish printed insert ‘sheets and r.sduced
sized drawings ‘for‘the -“fi-nalmanuals to replace pages ‘tint ‘ham been changed.

3.18.4 Contexts. Teclmical man”al contents shall Con”form to type ’111 of NIL-M-15071
and to the follown.g additional .requireme”ts:

‘In addi’ti.anto conforming with MI&M-15071, fhis section shall
‘a) _&ographscJf Che overall equipment .an~ sensors.
(b). Princi les ..ifope~txo”. ,This section shill include ‘adetailed analysis c.f

-i~es o operatlo” of the “equipment schematic diagram. fit! role ~
played by. each part, module, a“d sensor shall be f Iilly explained. Paragraphs
shall .be .i”cl”ded to explain the general principles, :application and mefhod
of adjustint of parts , sensors a“d remote mquipment. ..Thissection shall be
supplemented with block diagrams and ‘simplified schematic.

(c) Installation. In addition to the r=.quirem-sntsof M13iH-15071, this section
shall Include an alignment procedures xection. ‘The “following minimum infor-
mation shall be included:
(1)
(2]

(3)

(4)

(5)

“1

List of testeq”ipm?nt.
Pre-operational check. This section shall ‘describe the procedure for
checking -equiprrant and incoming power prior ‘to alignment of the eguip-
ment.
lrm.trurent alignment (“sing a’ktual sensors) . T2iis section shall i“clw3e
the initial alignment procedures for the overall equipzmmt to be use’d
onboard ship after initial installation, major ‘overhaul, normal prevent-
ive maintenance, if ainormal operation is suspected, and major cmo-
“ent replacement.

Instrmnent aligmrent (using built-in test devices ).. This Section shall
include step-by-step procedures for completely aligning the equipment
when access to the sensors is noc possible. Procedures shall include
a check to determine if alignment is satisfactory. ;A table “Calibrati
built-in test,.device versus local meter- shall be included.
I“strumant aliynment check ‘(usingsensors).. The step-by-step alignment
check procedurm shall be included to datermine,.that theequipuent’ is-.
correctl~. aligned. -Data shall <be recorded when :the equipment is first ,.
aligned or real~gned using the sensors. The .“instruImOntalignrant
check procedure .<s:to-be used when:
a. The sen,or :beccznes accessible a“ffer an alignmnt with the test.

device.
>,, l“strume. L accuracy is not within that specifieg .in the trip point

and calibration .te?t.
c. As specified.

.
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me alignuent check proc8dure shall include a table [8) crmtaining
increasing and decreasing Pdr-ters ver.ws local and remote meter
readings. Local and remote ❑eter readings of bistable trips shall be
inclnded in a separate table. AligIUbent checks of bisteblea are to be
iuada using the test device. Align=nt check tolerances to be uned
as .sbasin for judging eqUi PU83nt per fox?nance shall be recommended by
the supplier dnd approved by the procuring activity.

Calibration of test device. This procedure is to be performed immediately
aft= an alignment and alignmnt the+ has been completed. The test
device setti”qs are to be used when per f06n9 the trip point and cal-
ibration test or inatrunmnt alignment when the aenaors are not accessible.
Recording the test device settings shall follm alignment with the sen-
sors. Include a step-by-step procedure for duplicating local meter
calibration [allgnmant check) values with the test device. Al 1 remote
meter readings are to be recorded. Duplication of bis table trips
(dignmnt check values) Ming the test devi= shall be e= fO=d.
Remote mater valus shall be recorded.

Trip point and calibration test (instrumnt periddic chdt using built-
in test devicas) . This section shall incIurLa the step-by-step procedures
for determining the calibration con~ tion of -e eWiF.ent- T~l’=s shall
be included to list the 9ensor amplifier, bistable and meter calibration
check point-s. f4aintenance personnel will be required to fill in the
teat devics settings at the check points. This procedure is to be used
when:

a. Performing the” preventive maintenance procedures.
b. lt is suspected that the instrutmsnt is not functioning prop8rly, or

within the necessary accuracy.

The
the

c. M specified.
trip point and calibration test shall include procedures for checking
instruments local and remote indications against the test device

settings. The trip test point and calibration test tolerances to be used
as a basis for judging instrument per fanudnce shall be recommended by the
supplier and appro~d by the procuring activity.

)

(d) Troubleshooting. The troubleshooting section shall conform to MIL-M-15071.
Tbe test equipment needed for troublesh-ting shall be tabulated in the ba-
giming of the section:

(4) Maintenance and re air. I“ addition to the requirements of M12-H-15071, this
section .hal_I_lIii%ie test equip-nt needed co perfomn preventive and .or-
rective maintenance.

(f) Parts list. The parts list section of the technical manual shall include:
~A=ilcUit elements, including those in potted asseriblies.

I

(2) All mechanical parta having ❑aintenance significance.
(3) Mechanical parts having no maintenance significance but which are referred

to frequently in the text.
(4) Contents. The parfs Iist shall contain the fOllOwinq subdivisions:

a. Intxeduction. The introduction shall contain instructions to explain
the folluwxng:
1. tin. SVmbols used for the oarts tabulatiO.. Al 1 cross index

s~s<a employed.
2. Titles or other ❑arkings inten&d to se9re9ate different ~eln.
3. Other information as may be required to facilitate rapid and

accurate use of the par- list.
b. Parts tabulation. The parts tabulation shal 1 cent ain the f c1 lowing

=rmation. Parts shall be listed in an intelligible sequence,
such as by spatial or functioning groups and by alphabetical or
numbericai siquence within groups.
1. Figure number. This shall denote the illustration number wherein

the physical location of the part has been shmn.
2. Reference designation, or piece number (index ntierl if no

reference designation has ieen assigned to the part. Reference
dcsignat~ons shall be assigned. to mechanical Parts OnlY where
necessary. for clarity or consistency i. the text or illustra-
tions.

3. Name of part and brief description including electrical charac-
teristics and ratings, Military type number, actual u!anufac- A
turor, s name. and actual manufacturer”, Part n~er. Mechanical
parts having no maintenance siqnificancc shall be identified
by the phrase ‘For reference only” in lieu of a description.

)
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4.
\

Function. The function shall consist of a brief stateuent of
use, purpose, or function of the part in the equipmmt. This
shall be so written as to asBist in locating the part in the
equipment.

S ecial tools. A separata table shall be provided IiSting all special
c- ~f~ecl with the equipment. ‘r&a information provided shall

include quantity, “nit of issue (each, pair, set, etc. ] , brief
description, and actual manufacturer, s nmre and identification number.

“) ‘%%% il~~.%%%i;’%%t%:
a.sseubly and wiring master plan drawings

3.18.5 Certification of the technical correctness “of the technical manual by the sup-
piier’s project engineer shall accampany the preliminary technical manual when submitted to
the procuring activity for approval.

3;18.6 TeCbnlcal @sanual x uiremants for inte rated circuits. since the principles of
~ W.&&&~-BCWSiO” of integrated ‘oporatlons are deve lopemxp ~nang

circuit devices should be primarily based upon their use in the overall circuit. The func-
tional input-output relationship of the device should be f“lly explained. In addition, the
application in which the ccxzponent is used should be analyzed. FOI example, if an integrated
circuit is employed as a shift register, a detailed explanation of a shift register should
be given. Typical sch~aticg and combination or truth tables for each type SIC shz31 be
included in the technical manual. Descriptive ❑aterial such as logic diagrams, operational
diagrams, or combination tables should be used as applicable to supplement the discussi.a”.

R@pair parts required for the maintenance of the console shall be
suppl~~~gas=r~~ir parti when specified by the procuring activity. .nboard repair
parts lists and cataloging information shall be furnished in accordance with f41L-P-15137
(see 6.4). Ncamenclature of parts shall be in accordance with Handbook 216-2. Onboard repair
partn, when specified by the procuring activity, shall be furnished for each console using
table VI as a general quide. (’l?tistable is not necess=uily all inclusive or restrictive
in any way. )

Table VI - Onboard rec.air Darts ve.r .shic... ..— —.

Item

B low.axs
Capacitors, fixed:
Ceramic and plastic
Glass
Mica and paper
Tantalum

Cr.pacitora, variable:
Ceramic
tir
Circuit breakers
Clamps (for plug-in parts)
Coi 1s (co”t.actors arid solenoids)
Connectors, plugs and receptacles
contacts, sets (contact.xs)
Filtars, air:
Reusable
Nonreusable

Pi ltern. electrical
Fusebolders . each size and type
Fuses, each size a-l type
Heatexs
Iidicatorn
Inductorn:
Up tO 150VA
150VA and above

Notes

.48

0 determine the quantity of onbo.ard
epair parts to be furoished per
hip, multiply the quantity of ide”-
ical installed replaceable parts
i-s the assigned multiplying
actor and round. the product to the
●arest whole number. For numbers
eSS than one, furnish one item.

Multiplying factor

.20

.10

.20

.15

.20

.10

.10

.10

.10

.05

.15

.10
1.00
.20
.10
.50
.10
.05

.10

.05

I

I

,
,.
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Table VI - Onboard repair parts per ship (cent ‘d.).

To determine the quantity of onboard
repair parts to be furnished per
ship, multiply the quamtl ty of iden-
tical installed replaceable parts
times the assigned multiplying
factor and round the product to the

Itern Notes nearest &hole number. POr numbers
less than one, furnish one item.

Multiplying factor

Interlocks, electrical .10
Jacks, tip .10
L-s
Lens, indicat!ar light

2.00
1 10

Lights, indicator :05
Ueters, indicating .05
Motors (l/4 hp. and less) .10
Reactors, saturable up to 150VA .10
150VA and above .05

Aelays .10
Resistors:
Fixed and variable .10
Thermal and voltage sensitive .15
Rheostats .15
Semi conductors .15
Servo wotors .10
Shunts, indicating wter .05
Sockets (for plug-in parts) .05
Subassemblies:
Category 1 2,3

1

ateqory 2 2
itches

.15

.15
nCAros .10

kermiml boards .10
Transducers .05
Tranafomers
Pcwer frequency (up to 150vA) .10
Power frequmncy (150 and above) .05

Bearing or bearing lining sets .10
Bearing lubricant seals, sets .15
Brushes, sets .15
Brush holders, sets (with springs) .10
Gages, pressure .05
Gears 4
Mar*are, special (nuts, bOlts,

.05

screws, etc. ) .10
Packing, prefo~d [such as “0” rings) 2.00
Springs, sets .10

TES :

J

1. Indicator light lenses shall be furnished without engraving.
2. The subassembly categories are defined as follow:

e.. Cateqoq 1 - A stibassembly which is replaceable but not readily repairable in
place and which contains parts which are replaceable and which are required
to be supported by repair parts. (The parts of the repair subassemblies
shall not be considered in fulfilling the requirements for the individual
repair parts. )

b. Category 2 - A subassembly which is repla~able b“t not repairable a“d which
cmtains parts which w.xld be required to be supported by repair parts if
they were replaceable.

3. The quantities of category 1 subassemblies shall be determined by the procuring
activity upon receipt of the provisioning list.

If any gear is mt readily removable from ita shaft, the shaft shall also be

) 4“

furnished as a repair part.
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3.19.1 Quantity of items in category 1 subassemblies (see note 2 of table VI) shall \
be determined by the procuring activity by the procedures outlined in MI L-P-i 5137. 1. the
event that the console includes wearing or expendable parts not covered by table VI , the
supplier shall reccamend additional onboard repair parts in accordance with the procedure
outlined in MI L-P-15137, except that iteM8 of standard hardware, in the Federal Supply cata-
log, shall be omitted.

3.20 Workma”shi~. Workmanship shall be in accordance wi th requirement 9 of MI L-sTD-454 .

4. QUALITY ASSUW~ PROV1S1ONS

4.1 RespO risibility for inspection. Unless otherwise specifieti in the contract or
purchaae order, the suppl~ IS responsible for the performance of all inspection req.ire -
nwmts a= specified herein. Except as othemise specified in the contract or order, the
supplier may use his own or any other facilities suitable for the performance of the i“spec-
tio” re.q”ireme”ts specified herein, ““less disapproved by the Govermm”t. The Govermzent
reserves the right to perform any of the i“spcctio”s set forth i“ the specification where
such inspections are deemed necessa~ to assure supplies and services conform to prescribed
requiremmts.

The supplier shall provide a“d maintain a quality program
accep~~i~ t%%%%%%; for supplies and services covered by this specificatirm. ‘she
quality program shall be i“ accordance with MIL-Q-9B5S (see 6.4) .

and t~~~”~r~~~es=l*ti=dvt-r to the proc.ring activity for approval
_, test e ui ment and test roced.res. The proposed tests, test equipma?”t,

prior to sctti”g up test eq”ipme”t for first article and quality cmformance inspection. I

4.1.3 The console Inanufact”rer shall prepare the detailed test procedures for each
test speci fied in the individual comiole specification. To reduce testing costs, tests may I

ba combined where thj s can be done without cme test obscuring the results of the other tests.
For exampie, the operating test ❑ay be combined with the warm-up test. It shall be clearly
stated in, the-test procedure when tests are combined. The commle supplier shall prepare
detailed test prc.ced”res for tests required to assure proper opera tic.” of a system where
system performance depends “pm the compatible operation of equipr.e”t supplied by several
different equipment manufacturers . The detailed test procedures shall state where the tests
.,ill be conducted, the seq.e”ce in which they will be conducted, test equipment requirements
and detailed step by step method of test. ...

4.1.4 No adjwtusznt, aligmre”t or Tealigmme”t of .?q”ipment shall be permitted d“ri”g
and after A“Y e“vironmcntal tests. No repairs shall be permitted after exposure of equip-
ment to extreme aubient conditions before making the required Iseasureue”ts. No aliqmmmt ,
realignment, adjustments , or repairs shall be accomplished prior to completion of all tests
unless approved by the proc”ririg activity or as otherwise specified in 4.6.cm the approved
test procedures

4.1.5 Pzoced”re after a failure. When a failure or defect is detected, che cause shall
be determima and corrective—u,.asures ascertained. These corrective measures shall be intro-
duced into new production a“d shall also be applied to completed ccmsoles unless allowed
otherwise by the procuring activity.

4 .1.6 Test conditions. Tests shall be conducted with the console operating under the
foilowing sp~ied c.anditfcms , except for those tests where the follwing factors are the
variables:

(a) The ambient temperature shall be 25*c. + 5*C.
(b) The relative humidity shall be between ’75 and 50 percent.
(c) The supply voltage shall be thenonrml operating voltage.
(d) The supply f req.ency shall .be the normal operating freq.ency.
(e) The control positions 0$ all controls shall be in the neutral or normal

position.

4.2 Classification ~ inspe ctions. The i“specti.m .rerpireue”ts specified herein are
classified as :followm:

(a) Firs. article inspection (See 4.3) .
(b) Quality Conformance inspection (see 4 .:4).
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4.3 First article inspection.——

4.3.1 Government laborato
lab +“

In cases where first article inspection is conducted at
a Government oratory, t e .supplxer shall conduct such inspections prior to submission of
the .=@pmeht as he is able to conduct in his own facilities or at a commercial laborato~.
In addition, the supplier shall furnish the follming wifh each equipim=nt aubti tted for
inspection:

(al D.r&&s showing details of co~truction and a lint of materials and finishes

(b) Interconwction, wiring and schematic diagrams.
(c) Preliminary operating instructions.
(d) Inspection data accumulated during inspection prior to sukuulssion.
(e) Adequate repair parts to insure completion of the inspection.

4.3.2 Pirst article inspection order. Fi rat article inspection shall consist of all
examination =esting necessary to =mine compliance With the requirements of the indi-
vidual console specification. The first article inspection required and the order of inspec-
tion shall be specified in the individual console specification and shall be selected from
the followinq listing. In addition, the supplier shall conduct any other inspection required
to determfne compliance with the requirements of the individual console specification.

Examination and tests——
General examination
Dimensions and weights
Operating test
Dielectric Strength
Insulation resistance
warm-up-time
Supply line voltage and frequency
Transient voltage and frequenw
Paxt interchange
Enclosure

:) Humidity
Electrcm.agnetic interference emission and
susceptibility

Airborne and structureborne noise
Salt spray
Inclination
Roll and pitch
Full load
Voltage and frequency interaction
Accelerated life
Temperate rise
Overvoltage
Vibration
High impact shock
Power
Hydraulic controls pressure
Pneumatic controls pressure

Paragraph reference

4.5
4.5.1
4 .6..1
4 .6.2
4.6.3
4 .6.4
4 .6.5
4.6.6
4 .6.7
4 .6.8
4 .6.9

4.6.10
4.6.11
4.6.12
4.6.13
4.6.14
4.6.15
4.6.16
4.6.17
4.6.18
4.6.19
4.6.20
4.6.21
4.6.’22
4.6.23
4.6.24

4’3”3- ar’’icle+== Y’ The supplier shall submit to the procuring
accivity for appro~omp ete repurt o .11 the first articie tests conducted on tile con-
sole . This report shall be submitted within 60 days of completion of the first article
Inspection. The console shall not be shipped prior to approval of the first artic Ie inspec-
tion re~rt. This report shall be bound into a 9 by 11-1/2 inch binder and shall contain
Lbe following information:

(a) Front matter. The front matter of the inspection S.2p0Ct shall include a title
page ~table of contents. The title page shall include the complete
identification of the console WI th the names of the equipmf?nt manufacturer,
prine supplier, procuring activity , contract number and date. The table of
c.ancents shall list each major section or subsecticm of the report and each
of Lhe individual tests

(b) m. The sumnary shall give a brief resume of. the test res.lts and sha I~
CQ”tal” a staterca”t certifying that the CO. SOIC dces or dces not meet the
applicable specification requirements. 1. addition, the resume shall conta<r,
a statement certifying that the tests were conducted i. accordance wi ch the

)
approved test procedures . The :esume shall contain a list of all points
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(c)

(d)

where the equiprr.antdoes not met the specification requirements if failures
occur . Any musual items, adjus~nts, fai lures or repairs encountered
clurimj the various tests shall also be de9cribed. The content of the sum-
mary shall be certified by the signatures of the test engineer and console,
mnnuf acturer.

Ekpipm.mt and test facilities. me tCSt report shall include a list of all.—
equlpm.enc md t.est facl lltles used durimj the tests. This list shall i“-
clude the mtiel numbers and manufacturer of all the equipment and test
instruswants used, and calibration data.

Test data. The test deta shall be presented i“ the general Inaaner specified
=e~hmever, no special format or approval of the propased fcrmat is
requi red. Each test shall be prefaced by the name of the test and the
applicable SWcifica:ion paragraph. Each final test result shall be listed
adjacent to the speclficatio. requirement for that test. All data submitted
shall be copies of the actual data recorded on the test floor and mt retyped
data. All forms used shall allow enough columns and space to identify the
test instruments used, to make all necessary calculations and meter correc-
tions. Detailed analysis of the test data is required to be an integral
part of the report, including charts and graphs. All performance test data
in the summa r..shall be in terms of the measured parameter (for example:
p.s ,i. , inches, degrees F.) and shall he analyzed to demonstrate the ability
of the console to meet the specification requirements.

4.4 Quality conformance im ection. Quality conformance impection shall be conducted
- * inspection shall consist of the following exami”a-on each console prior to delivery

tion and tests a“d any other inspection specified in the individual console specification.

Examination and tests Paragraph reference——
General exandnati.m 4.5
Operating test 4 .6.1
Dielectric strength 4 .6.2
Ins”latio” resistance
FU1l load

4.6.3
4.6.15

4.4.1 Aasembl a“d subassembly ~
+–

Assembly a“d subassembly spares that can be
operated as a umt as an example, ampllfler or instrument drawer) shall be subjected to the
same inspection as the console. Inspection for other assembly .md subassembly spares shall
consist of general exami”atio”, dielectric strength and insulation resistance tests, and any
other inspection necessary to insure proper operation when installed in the console.

Aepair parts shall be inspected in accordance with the requirements

4.5 General examination. The completed c.amole shall be given a thorcmgh examination
for the foThs.,ng :

(al Workmanship, assembly and fit.
lb] Parts , ❑aterials a“d finishes.
(cl Treatment for preve”ticm of corrosion [see 3.11.4) .
(d] Markings .
(e) Safety requirements.
(f) Creepage and clearance distances.
(9I Proper cable harness dress .

4.5.1 Dimemions and weights.—

+.5.1.1 Uncrated. Dimensions and weights of all units comprising the complete console
and all the re-ts (not crated for shipment] shall be determined.

4.5.1.2. Crated.. Dimensions and weiqhts of all units comprising. the complete console
and all the re~~ts [crated for ~hipment) shall be determined. It shall be ascertaimd
that a complete list of contents is included i“ each shipping container.

4.6 ~.

4“’”’ v=
The console 5ha11 be energized and subjec:ed to an operating

test to insure t e proper f.ncticming of the equipment, including all operating controls and
adj.stue”ts and Conformance with the safety req”ireme”ts. This test shall demo”stra Le th,,t
:he >p>rovec! alignuerit procedures , that wi 11 bc incl.ded .in the technical manuai, axe aocquate

J!
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f& aligning the equipment. These alignment procedures shall be submitted with the detailed
test procedure. The alignment shall be done using the eX.SCt typts of test equipment f.hat
were approved in accordance with 3.15.4. Referents should be made in the test procedure to
the individual console specification for all operating accuracies and limits and any other
operational requirements. A procedure should be included in this teat to demonstrate that
when each fuse is removed, the associated circuit is de-energized and that the entire circuit
is protected by fuses.

4.6.2 The completed console shall he subjected to a dielectric
‘ielectric -“strength test to show con ormanre wltb 3 .8.3 The equipment shall withstand the test voltage

specified in 3.8.3.1 for a period of not less than one mh”te. The frequency of the test
voltage shall be not less than 60 Hz and shall approximate a true sine wave. The source of
the test Ptential shall have a rating of at least 1 kil-att. A5 an alternate test for
the one minute application, the supplier may use a test voltage 20 percent higher tbm that
specified in 3.8.3.1 for a period of not less than one second. Assemblies having circuits
grounded to chassis (see 3.7. 13) shall have the ground to chassis disconnected before test-
ina. Shieldinu shall not be disconnected from ground. Low voltage parts, such as transis-
to~s, diodes, electrolytic capacitors and other-voltage sensitive parts shill be disconnected
during this test.

4.6. 2.1 The test voltage shall be applied between all electrically isolated circuits
and between each circuit a“d ground. The test voltage shall be raised gradually to the
specified value and shall be held at that value for the periods specified in 4.6.2.

4.6. 2.2 There shall be no evidence of arcing, .%ona, (audible or visible) or punctured
insulation during and after the completion of this test.

4.6.3 Insulation resistance. The completed console shall be subjected to an insulation
resistance test to show conformance with 3-B-2. Im”lation resistance shall be measured with
an insulation- resistance-indicating instrument which conforms to NIL-O-16485: The test vol-
tage shall be applied for a period of not less than 60 seconds and shall be conducted with
the equipment cold at any convenient room temperature. At the time of the test the tempera-
ture of f.be circuits shall be measured ?md recorded.

>

The insulation resistance measurements
1 be corrected to 25”C. These corrections shall be made on the basis of insulation

Lstance doubling for each 15”c. decrease in temperature. The relative humidity at the
:Ime of the test shall be measured and recorded. The qrounds for any grounded circuit5 shall
be disconnected a“d all ungrounded Circuits shall be thoroughly discharged by momentarily
shorting them to ground prior to testing. Shielding shall not be disconnected from ground.
LOW vOltage parts, such as trmsistors, diodes, electrolytic capacitors and Other v01ta9e
sensitive parts shall be disconnected during this test.

4.6. 3.1 The test voltage shall be applied between all electrically isolated circuits
and between each circuit and ground. all circuits may be tied together so fhat only onc
test voltage need be applied when testing between the circuits and ground, providing fhat
the insulation resistance When tested i“ this manner rceets the minimum value specified in
3.8.2.

of 25~~~”~ 5%%% ~~iod of not less than 8 ..”.s with the console deenergized. Thee
The console shall be placed in an ambient temperature environ~nt

console sfiall then be e“ergi zed for a period of “o more than 30 minutes (see 3.7. 2) .
accuracy of the output and of each set point shall be detemined i~diatelY after this
period. The accuracy shall be within the perfoxm.ante accuracies specified jn the individual
console specification. The setting of all controls and adjustments shall be as specified
in the approved test procedure.

4“’”5= ‘i”’* e “-’”=”%”The equipment shall be operated over the
steady state range ~upp y ~ne voltages and frequencies as specified in table VII .nti I
a stable operating condition has been reached. Reference measurements shall be ~ade at
nominal voltage tid frequency. The equipment shall then be operated in the Co!r.bi>ations of

‘ ..oltage a“d :oequency sham in table VII and the perfom.ante characteristics , such as the
accuracy of each set point a“d of the o“tp. t, shall be determimd for each condition. The
settings of all ccmtrols and adjustments shall be as speci fied in the approved test procedure.
The combinations of voltage a“d frequency tests sham in table VII shall be conducted at
t!!ree different .mhient temperatures, namely, O-C. + 5-C. , 25-C. + 5-C.. a,!d at the mximum
continuous design ambient temperature as Spcified in 3.6.1. — >

I_j
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Tabie VII - Supply line voltage and frequen~.

Test voltage (percent 0( nominal] Frequ.2n.q (percent of nominal)

I 100 100
:: ! 1LO .95
c. ; 110
d.

105
90 105

! e. I 90 95
I 1 4

4.6.6 Transient volts e a“d fr uen The console shall be tested to shod conformance
with 3.7.1.1. The app*e~p-”shall state the means of generating the applied
transients and the tolerance limits o“ these transients.

4“’”’‘art~ l%e part interchange test need be conducted on only o“e of
each type C.f%ntlca ma u e x“ the console. The approved test procedure shall designate
each part to be interchanged. Each of thee.e parts shall be removsd with the ..?qUipme”t de-
e.ergized anti replaced by one of the same type chosen from stock at random. The equipment
shall then be energized and the operating test (see 4.6.11 and supply line voltage and fre-
quency test (see 4.6. 5] shall be conducted. The test shall then be repeated with another
set of the same parts chosen at r,ndan. The equipment may be realigned after each inter-
change and prior to the operating test usiq only the adjustment controls in the subassembly
in which a part or parts were replaced or the overall controls and adjustments that are
located on the console frent panel.

4.6.7.1 Interchanged D-. The parts to be interchcinqed siiall include at least
following:

the

(a) Each individually selected part, if any, (see 3.13.2.1) .
(b) Each set of matched parts, i’f any, (see 3.13.2.1) .
(c) Each semiconductor.
(d) Each part whose tolerance is critical with regard to circuit operation.

4.6.8 Enclosure test. The .e”clos”re test shall be conducted as specified in MIL-STO-
108. The test for eff~veness of dripproof (45 degrees) protected shall be determined by
visual examination (see 3.9. 3).

Tfie eq”ipu.e”t shall be subjected to the conditioning and tests
speci;i~~’iri%%% ‘%%~gh 4.6.9.6. The .eq”ipment shall not be energized except for the
specified periods of test.

of “O:’:::;’*%%’Wzd:x”i% 500C. ,
The complete eq.ip.wnt shall be dried at a temperature

and at a relativ. humidity of not more than 50
percenc, for a period of at ieast .2hours i“ order to establish a reference conditim for
the measurement of operating parameters and a valid basis for comparison of the effects of
:he conditioning to follow.

4.6.9.2 Refere”ce me aswemmts. Folloving the conditioning specified in 4.6.9.1 the
equipment shall be energized and allwed a warm-up period to insure stable operation. The
measurement of ail parameters specified in the approved test procedures to indicate the
satisfactory per fornwmce of the .quiprr,e”tshall be conducted at 25-C. + 5*c. md 50 + 5 par-
Ce”t relative humidity.

4.6.9.3 Temperature cv~linq.’ The .Eq”ipme”t shall then be subjected to five 24-hour
cycles of temperature variation consisting of approximately 16 hours at the maximun co”cin”-
ous design .m.mmienttem~erature (~ 5“c. 1 as specified in 3.6.1 and approximately S hours at
25. + 5-C. The relative humidity shall be maintained above a minimum of 95 percent during
L!e ~teady .:ate co”diti.ans . The transj.tj.o”s between temperatures shall be accomplished
within the a-how period so that the tine .$ the high temperature is approximately 16 hours .
Each transition shall not exceed 1-1/2 hours if the equipment remains in the chamber, or .15
minutes if . two chamber method is employed. The ,relative humidity need not be controlled
dcring tie transition ?eriods. Approximately 2 hours after stabilization during the high
temperature and iow remperatuxe portions of the first or second cycle, a smnplinq of the
atmosphere in the chambez shall be made to determine that the conditions of temperature and
relative humidity s.~cified above are “nif.arm thmqhmt the chamber.

4.6.9.4 Measueci.nt d“ri” .D”ri”g the so.o”.i cycle, the Ine,as”rmrents required
~ ~’%;nr.m concin”otis.desi.g” ambient temper.atme (~ 50.. )in 4 .6.9 .2 shall ,ue perform

as specified in 3.6.1, p:ic: to the Uecrease of temperature :0 25-C. , with the equipme”c
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!e~alning in the chamber. The equipment shall be energized for as brief a period of time
as required to complete the measurements. A warm-up pericd may be permitted where previous
tests indicate a definite period of time is required for the equipment to attain thermal
stability.

4.6.9 .4.1 The equipment shall be CaPtile of meeting the requirermnts of the individual
console specification without alignment or adjus~ent, other than the accessible controls
used for operation of the equfpment. No repairs nhall be permitted prior to n!e.asurewnt.
if repairs are required, the temperature cycling. test specified in 4 .6.9.3 shall be repeated
after fhe necessary repairs have been made.

4.6.9.5 Measurements ~ ternerature After the five complete cycles and
within two hours, ~i*12 shall be performed at 25- + 5.. . ...2the measurements re.quxre
50 ~ 5 percent relative hu-nidity. The equipment shall meet the requirements of tfie individ-
ual console specification with no more than minor readjustments of readily available controls.
The dielectric test specified in 4 .6.2 shall be conducted after completion of these measure-
ments except that the test voltage shall be 65 percent of that specified in 3.S.3.i.

4.6.9 .5.1 Upon completion of the teSts and after zemaining inoperative fol not less
than 12 nor more than 24 hours at a temperature of 25” ~ 5-C. and 50 + 5 percent relative
humfdity, any additional tests or measurements considered necessav by the Government shall
be made to dete~ine complete compliance wi fh the reguireuents of the individual console ,
specification.

4.6.9.6 The equipment shall be carefully examined in detail to detect evidence of
physical degradation, such as corrosion of metal parts, distortion of plastic parts, and
insufficient lubrication on ❑oving parts. Uhen it is necesmary to replace parts to obtain
satisfactoq performance of the equipment, the failed part or parts shall be analyzed to
detexmine the cause of the unsatisfactory operation. The resu3ts of the analyses shall be
reported with the results of measurements of the equipment operating pararmsters. In each
case, the unsatisf actosy parts or mate ria3s shall be replaced by adequate substitutes.

4.6;10 Electromagnetic interference emission and susceptibility tests. Electromagnetic

“J

- erference emissaon and susceptlblllty tests shal~e as speclfled i~uirerent 61 of
-STD-454.

4.6.11 Airborne and structureborne .noise. men specified in the individual console
specification (see 1.no) , the airborne=s turctureborne noise teat shall be in accord-
ance with MIL-sTD-740 for the type and grade specified.

4.6.12 Salt ~ test. The salt spray test shall be made in accordance wifh MethOd
101 of HIL-ST~2 on se=ed parts and finishes. Those parts and finishes to be tested
shall be identified in fhe approved detailed first article inspection procedures. It will
mt be applied to complete sets or units. Sample corner structures and any other critical
section may be used for the test. The sample shall be asseMbled and treated in fhe s-
ma”ner as the complete structure. Uuration of tie test shall be as specified in test con-
dition A for frame and enclosure structures and in test condition B fOr indi Vi.iUal PartS.

4.6.13 Inclination test. The console shall be inclined for a minimum of 5 minutes in
each of the follmi”g pos~ns to shod compliance with 3.6.7:

surface * Submarim

(a) 15 degrees forward 30 degrees forward
(b) 15 degrees backward 30 degrees ba~ward
(c) 15 degrees port 30 degrees port
(d) 15 degrees starboard 30 degrees starboard

4.6.13.1 The comole shall operate satisfactory wifhout damage duri~g this te.9:, how-
ever. the accuracy req. i rerents specified in the individual console specification need not
be met at the angles specified in 4.6.13. On the return of the console CO its nOc’mal Oper-
ating position, the accuracy requirements shall be met.

4.6.14 Roll and itch.
–%-

The console shall be mounted on a“y device CapiIble of perform-
ing the test. =e conso e shall be rolled at the rate of 5 to 7 cycles Per Minute i. One
plane to angles of 45 degrees on either side of the vertical for surface ships and to angles,
of 60 degrees for Submaci”es. The duration of the test shall be sufficiently len9 t:h~ter -
mine the console characters tics .ndcr such mOti On or for a minimum of 3D minute, .
‘-st shall be repeated with the console reoriented 90 degrees horizontally from the plane)..whxch lt was originally tested.
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4.6.15 “Full ~. The console shall be .nergizad for 100 hours with all inputs and
outputs conne~ to effect maximum raced Ioadiny at the nominal voltage and frequency and
ambient temperature. This test shall be conducted prior to the operating test which wi 11
determine compliance with the zequirem.e”ts of the c.acsole specification.

4.6.16 Volta e and fre “e”
an.. witi 3.?&”~ ~~d at the forlo.?in.gcombinations of .altaqe and fre.q”e”.ieg:

interaction. The console shall be tested to shod compli-

Source No. 1 Source No. 2—— . —— .
Voltage .Ipercent Frequency (percent voltage (percent Frequency (pe;cent
af nominal) of nominal] of. nominal) of nominal)

100 100 100
110 95

100
90

110
105

90
110 1::

95
90

90 10s 110 1;:

4.6.17 Accelerated life tests. The equipment shall be subjected to the conditioning
and tests as specified <n~.~thro”qh 4.6.17.2.5.

1 ati”g4~~~~;e;~i basis fox Comparison of test results, the complete q“ipme..
In order to establish a reference for the measurement of aper-

shall be subjected to the conditioning process specified in 4.6.17.1.1 and 4.6.17.1.2.

4.6. 17.1.1 Normal o erationp. .Theeq.i pment shall first be set up in a r,xnn in an am-
bient t.smperat.re~o ~ 5 C, and 50 z 5 percent relative humidity a“d operated under

I c.mditions of “mr,i”al power supply line voltage and frequency input, output load conditions,
and operating frequency, .in accordance with the requirements of the individual console

/“ specification. Following the warm-up period specified in 3.7.2, critical performance para-
meters as specified in the approved detailed inspection procedures, Plus any specific tests
demred “ecessa~ by the Govcrmmnt, shall be ❑easured and logged as “reference test data-
for comparison with subsequent tests.

4.6.17.1.2 ~ t.s erature o eration.
;~;~hi:hf~; ;; m.”kai~rn~imum conti””o.s design ambient temperature + 5... speci-

The equipment shall then be set up in a chamber

The chamber shall be ❑ai”tai”ed at a minimum of 95 percent re]a~ive humidity,
?b.e eq”ipme”t shall be energized a“d operated .“der these conditions at “Ominal power supply
line voltage and freqw”ry input, c.”tp”t load conditions , and Operating frequency, for a
Feriod of two hours. Near the e“d of this period and preferably during the last half ho”. .
performance te$t data shall be taken for comparison with the reference test data (see
<.6.17.1.1). Hinor adjwtnmnts of operating controls wi 11 be permitted during this two hour
test run to insure optimun equipment performance.

4.6.17.2 Test cycli”~. without shutting !b..n the equipment and immediacely followinq
the zwc tiour hi~emperature cGnditio”inq run, the equipment shall be subjected to a series
of test cycles specified in 4.6.17,2.1 and 4.6.17.2.2. while operating at the maximum con-
ti”.ous design ambient temperature ~ 5-C. The relative humidity shall be maintained at a
minimum of 95 peccent.

4.6.17.2.1 The test cyc2i”g shall be as follows, Increase input power voltage to 110
percent nominal and operate in this cxj”dition for a pexiod of l-1/4 hours [75 mi””te.s); the”
decrease voltage to 90 percent “cminal and operate i“ this condition for one hour: at t_he
end of this period increase input voltage to “ond”al a“d operate for 1/2 hour (30 mi””tes) ,
at the e“d of which time the equipment shall be de-e”ergi zed for 15 roi”utes. During the 30
minute period of operation at nominal line input, repeat measurement of operatimq parameters
as Speciiieti in 4.6.17.1.1. At the end of the 15 minute shutdwn perimf, energize the eq”ip-
u.e.t a“d inunediacely decrease the input volta~e to 90 percent nominal; operate i“ this co”-
dition to. one hour; increase input voltage to 110 percent nominal and operate in this c.o”-
dicion for l-1(4 hours (75 minutes) ; ciecrease voltage to nominal and operate for a.period
Of 30 minutes, again repeatinq measurements specified in .4.6.17.1.1, follcm.wd by. a 15 minute
shutdown of the eq”ip~t.

1 4 .6.17.2.2 The lest cycle specified in 4 .6..37.2.1 shall be repeated wit.kwt interruption
for a period of 15 complete days [360 hours] .

4.6. 17.2.3 After the measurements of the last cycle, <he dielectric strength test
specified in 4.6.2 shall be .co”,ducted, except that the test voltage shall be 65 percent
that specified in 3.8.3.1.
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4.6.11 .2.4 Procedure ~ case ~ shutdwn. should a single ehutdwn for more them one
hour or a total shutdwn of ei~ours during the 15 days of continuous operation be nec-
essary, the continuation of the test shall be fOr 15 f~ll daYS frcm the tium of resumption
of the run.

4.6.17.2. S Tent data. Tea t data accumulated during the accelerated 1ife tesa, includ-
ing details of al=i=s, shall be provided -d includ~ in the first article inspection
report.

4“6”” %=%= ‘“
Temperature measuring instru=nts shall be placed at critical

points tbroug out e equlpuent, covering suspected areds of high temperature, both ambient
and pare te~ratures. The equipment shall be energized and operated at full load at the
maximum design ambient temperature, z 5“c. (see 3.6. 1) , until a stable tewerature condition
has been reached. A stable temperature condition is achieved when during the last three
temperature readinga, the ambient and test point temperature have changed less than 2“c.
The temperature at each point shall be determined to insure that all parts will operate with-
in their all.mable temperature limits at the maxmum continuous design ambient temperature.
Seadings of temperature shall be taken eveq half hour. The log of the data obtained should
clearly identify the location of the temperature instrument in the equipmant, the temperatures
.~asured, the date and time of the measurement.

4.6.18.1 When encapsulated or potted subassemblies are used, temperature sensors shall
be embedded at critical points to insure that the part-s will not exceed their temperature
limit at fhe ❑aximum continuous design ambient temperature. These embedded sensors are only
required in the test somple. The subassemblies may be installed in the equipment or operated
as a separate unit for this test. The location of the sensors in the subassemblies shall be
indicated in the approved detai led test procedure.

4.6.19 Overvoltage. The equipment shall be energized at the overvoltage specified in
3.7. 1.2 at the maxunum ambient temperature specified in 3.6.1 for a period of 12 continuous
hours. A1l modules, access doors and protective covers shall be closed during this test.
Temperature measuring sensors shall be placed at critical points throughout the equipment

2

vering suspected areas of high temperatures. A1l temperatures 8hall be recorded every
cee hOuKS and at the conclusion of the test. Near tie end of this test the equipment shall
demcmstrated as being operable.

4.6.20 Vibration test. All consoles shall be subjected to the type 1 vibration tests
of MIL-sTo-16?, except = the maximum frequency shall be 33 Hz, to shcu compliance with
3.6.5. Each console shall have vibration test or waiver approved by the procuring activity.
The first article inspection report shall include copies of the vibration test reports and
photographs an outIi”ed in HIL-sTD-167. At the conclusion of the vibration test, tie dielec-
tric strength test specified in 4 .6.2 shall be conducted, except that the test voltage shall
be 65 percent of that specified in 3.8.3.1.

4.6.21 ~ im aCt shoti.
+—

All consoles shall he subjected to the grade A,. class 1,
tYP h, hi9h Lvact S ock tests of 141L-S-901 to show cmnplia”ce with 3.6.6. Each console
shall have shock test or. waxver approved by the procuring activity. The first article
inspection report shall ,nclude photographs of the test set-up and any failed elements.
These photographs shall shot.’details of external bracing. At the conclusion of the shock
test, tie dielectric strength test specified in 4.6.2 shall be conducted, except that the
test voltage shall be 65 percent of that specified in 3.8.3.1.

4.6 .21.1 The console shall be energized and in operating condition during and after
this test. Failure under the shock teat shall be as defined in the individual console
specification. Consoles which have been subjected to this shock test shall not be installed
onboard ship without specific procuring activity approval. The shock test shall be made
after all other tests have been concluded.

4.6.22 Power. The console shall b.? checked to determine the power required from the
supply line aiiiie console pmer factor.

4.6.23 H draulic controls
+.. - ‘e’””

All rams, cylinders, accumulators. Val Ve9,
fittings, and ta in hydrau ic co”- shall be tested hydrostatically using the
service fluid to 150 percent of the operating pressure to which each sP.SciflC Part will be
subjected. All parts shall withstand these pressures without leakage. ,

4.6 .23.1 Hydraulic fluid tanks whi~ are not subject to pressure shall be filled with

>

tar under a pressure of 8 p.s. i.v. and proven to be tight. Neces BaW precautions shall be
en to insure that all water is removed frm khe tanks upon completion of the te%t -
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4.6.23.2 Test Pressures shall he developed by means other than the control pun.#s if
the control pumps cannot safely develop the required pressure.

4.6.23.3 After completion of the Cests, the .5Upplier shall clean the fluid filters in
fhe hydraulic controls and renew the filter elements.

4.6.24 Pneumatic controls
+—
ressure tests. The pneumatic ccmtrols, including aiz

receivers , tanks, separators and accumu ators, but not including compressors, imstrumants,
air flasks, impulse flasks , and equipment which woul.i be damaged by water, shall be scbjected
to a hydrostatic pressure test of 150 percent of the design working pressure of the controls.
Piping which is part of an indicating system but which is external to a particular instrument,
switch, or other device and requires shipboard assemtty shall be hydrostatically tested to
150 percent of the design working pressure.

4.6.24.1 After the Campletio” of the hydrostatic test, the controls, with all inStru.
ments and equipment included, shall be charged with dry air to a pressure equal to che design
working pressure of the controls. The compressed air shall be allowed to stand in the con-
trols to equalize the temperature.
shall not exceed the percentage of

Test pressure in p.s. i.

1000 and above
Lielw.+1000

4.6 .24.1.1 At the exDiratio”

The pressure drop, corrected for temperature chdng~s,
the test pressure given helm in the given tiw:

Pressure drop i“
Time in hours percent of test pressure

24 1
6 5

of the test Deriod. if the c.resaure drcm exceeds the
permissible ~rcentage dro~, a soapy solution shall be applied- to the jiinis, the ~ontrols
shall be examined and leak= corrected, and the test repeated. If repairing of leaks intro-
duces foreign matter into the controls , those portions affected shall be recleaned before
repeating tie test.

4.6.24.2 UPO” completion of the tightness test of 4.6.24.1, all controls shall be
cperated with dry air at the design working pressure to determine operatic.” of each control,
and of parts 5uch as check valves, relief valves, automatic cutout VdVeB, reducing valves
and gages, and to determine that each control satisfies the req”irem.?nts.

and 4;~~~~?2 ~imt~~~”prc.c”ri”g activity for approval witi the nonstandard
Test procedures for the tests specified in 4.6.25.1 ../,

part data sheets required by t41L-sTD-749. Test procedures shall include end point measure-
ments and failure criteria. Application Of the device shall be limited to an a=tUa I O=
?redicted worst case temperature not to exceed a value 25* C. below the rated maxir,mm .spera-
ting temperature for the SIC.

4.6.25.1 Life test. Twenty of each type of SIC used in the console fihall be subjected——to the iollowing c.peratincflife test:

(a)

(b)

(c)

(d)

(e)

4.6.25.2

Digital SIC’S shall be given a dynamic operating test causing tie device to
switch logic states at a frequency of 100 3(UZ for 1000 hours at the maximum
ambient temperature of the device in accordance with method 1005 of MIL-STD-
883.

Limnr 51C1 s shall be operated continuously with normal biases applied for
1000 hours at the maximum ambient temperature of the device in accordance
with method 1005 of 141L-STD-S83.

All SIC’ s tested above shall be given a thermal shock test in accordance with
MI L-STD-Lli33,method 1011, test condition ?.. After completion of. this test,
all SIC’, shall be mechanically a“d electrically checked.

One failure of each type shall be accept~le. W-a or more failures shall be
Caue for rejecticm unless the reason for failure is detezmlned and corrected
to the satisfaction of tt: procuring activity.

Successful units subjected to the above teats shall be supplied as repair
parts with the console.

Bum-in test. Each unit used i“ the console .aha13 be subjected to the follcm-
ing operating b~t~ This test may be performed .by the SIC ❑anufacturer.

(a) Digital SIC, s shall be operated at a frequency of 100 KHz for 168 hours
accordance wifh MI L-STD-8B3, mmfhod 1015, test condition A.

(b) Linear SIC’S shall be continuously operated for 168 hours in accordance
MIL-STD-8f13, method 1015, test condition A.

Sa
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. . .%n~-EJ%E%& * ?7
The preservation, patiaging, packing,

or compl ace w th section 5 of this document.

5. PSEPAPATION POR DSf.3VERY

(The preparation for delivery requirements specified herein apply only for direct
GOvefnuxmt procur=me”ts. For the extent of applicability of the preparation for delivery
requirements of referenced docunents listed in section 2, see 6 .7.)

5.1 D.amestic shipment and early equipramt installation and for storage of onboard
a e.

——

5.1.1 Consoles.

5.1.1.1 Preservation and acka in . Preservation and packaging which may be the
~ s.fficie”t to afford adeg.ate protection againstsupplier’s connnercial pract=, s a

corrosion, deterioration and physical damage during ship!nmt from the supply source to the
using activity and until early Installation.

5.1.1.2 Packinq. Packing shall be accomplished in a manner which will i“s”re accept.
ante by cunmon carrier at the lwest rate and will afford protection against physical or

~ mechmical damage during direct shipment fraa the BUPPIY source to the using activity for
~ early installation. The shipping containers or umthod of packing shall conform to the
: Uniform Freight Classification Rules or other carrier regulations, as applicable to the mode
: of transportation and may conform to the suppliers ccmnmercial practice.

5.1.1.3 Marki”
&

Shipment marking information shall be provided on interior packages
‘ and exterior s >PP ng conttinera in acmrdana with the contractor’s c-rcial practice.
The information shall include .mrenclature, Federal stock number or manufacturers part
number, contxact or order nwnber, Contractor’a name and destimticm.

Onboe.rd repair parts shall be preserved and packaged by
~ le<.1’~~.~a=l%%% ~.and ❑arked in accordance with ML-E-17555.

) 5.2 Cww*tic s:ip~”t am3 ~toraq: or over .... slt;pnt. The requirements, and levels
of preservation, pac aging, ~lng an mar~ing for s pm?nt shall be specified by the prc.-
curing activity (see 6.2) .

(5.2.1 The following provides various levels of protection during domestic shipment
and storage or oi.erseaB shipment, which nay be required when procurement is made:

5.2.1. L Preservation and acka in ,
replacemmt devices, stock ~-a”%El%i~ pam’” ‘d ‘+;io%”~~~tb~~~~~;~~r~~’
packaged by levels A or C; packed by level A or B, 88 specified and marked in accordance
‘with !41L-E-17555. )

6. NOTES

6.1 Intended ~. The console covered by this specification is intended for Naval
,service where it IS expected to withstand continuous use for long periods, under Military
,eervice conditions, wifhout benefit of overhaul. Failure of a vital instrument or control
:at a critical roment ❑ay result i“ aerio,u reduction in the efficiency of the ship involved.

6.2 Since this specification is general in scope and covers only the construction
“practices and the conditions under which consoles for Naval ships umst operate, the details
of performance of the console under the ccmditions stated herein and the ordering information
must be specified elsewhere. Atte”tic.n of design engineerm is invited to the follmfi”g
items which should be covered in the individual console specification:

(a) Detail performance requirements for the particular com.ale.
(b) Fail safe re.quiremmtn (see 3.2.1) .
(c) Sensor fluid teqerature requir~”ts (see 3.6.2] .
(d) Sensor fluid pressure requirements (Bee 3.6.4) .
[e) Use of cable connectors for external com.iecti~s (see 3.7.6 .5).
(f) Use and circuit location of p-er on-off switches (see 3.7.14.1) .
(g) Console ❑ounting [see 3.9.9.81.
(h) Airborne and struct.reborne noise required (see 3.9. 10I.

~ ‘.)

(i) USe of batteries (see 3.13.6).
(j) SCale range of indicating M4terS (see 3.13.16.1.2).
(k) Ordering data required by HIL-R-19523 (see 3.13.21).
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I (1)
(m)
(n)
(0)
(p)
(q)
(r)
(s)
(t)
(u)
(v)

(w)
(x)

(y)
(z)

Requirement. for bell and data loggers (see 3.13.52) . ‘)
Aequireuents for throttle control equipment (see 3.13.54).
Acquired functions and alarms. for alarm annunic2ator (see 3.13.55).
Tactile forms for control kmbs (see 3.14.1.1) ..
RJzquiremdnt for installation drawing~ (see 3.17.3.1) .
Sequirenent for, and contents of, block diagrams (see 3.17.3.4) .
Ae9ti rement for, and contents of, logic diagrams (see 3.17.3.5) .
Additional data required on drawings (see 3.17.4.3) .
Schedule for technical manual submittals (see 3.18.2) .
Sepair parts required (see 3.19) .
Hcdel, tests required, and order. of testing, for first article inspection
(see 3.1 and 4.3.2).

Additional tests required for quality conformance inspection (see 4.4) .
Input, output load and operating freqwsncy for accelerated life test (see
4.6.17.1.1).

Definition of failure under shod (see 4 .6.21 .1).
Preservation and packaging, packing, and marking”if other tlmn 8s specified
in 5.1 (see 5.2).

6.3 The attention of design engineers and suppliers is invitsd to the items listed
below which regUire approval of the procuring activity (see 3.4.2) :

6.4
documents

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)

(k)
(11
(m)
(n)
(0)
[p)

(q)
(r)
(s)
(t)
(u)
(v)
[w]
[x)
(y)
(z)
(aa)
(bb)

140unting of eemiccmductore Isee 3.7.6.4).
Use of special tools (see 3.9 .15) .
Use of glass i“ parts (see 3.12.2.1) .
Use of specific colored plastics (see 3.12.5.3) .
Use of ceramics for insulation (see 3.12.6) .
Application conditions of impregnating cmrpmunds [see 3.12.7.2).
Use of nonstandard parts (see 3.13.1.1] .
Use of batteries (see 3.13.6) .
Digital read.aut circuitry (see 3.13.16.2.1) .
The detailed performance requirewnts for procurement under 141L-R-5757 (see
3.13.21.2).

Type of analog-tmdtgital converter used (se@ 3.13. 25) . I

Other types of surge voltage suppressors (see 3.13. 27) .
Approval of transformers .(see 3.13.35.3) . -;)
Panel layouts and operating controls arrangemmt (see 3.14.4) .
Method used to obtain test point voltages [see 3.15.3) .

-.

L~~50~ ~t equipment and quantities of each equi~nt [see 3.15.4.1 and

ln;tail;ti~n and production drawings (see 3.17.2 and 3.17.3. 2.8) .
Technical manuals (see 3.18) .
Alignmmt check tolerzinces (see 3.18.4 (c) (5)).
Trip point a“d calibration test tolerances (see 3.18.4 (c) (7)).
Quantity of repair parts for category I subass~lies [see 3.19] .
Tests , test equiprent and test procedures (see ‘4.1.21.
Realignmmt, adjustments or repairs prior to completion of all teats [see 4 .1.4] .

First article inspection report (see 4.3. 3).
WaivRr of vibration test (see 4.6. 20) .
Waiver of shock test (see 4.6.21) .
Permission to install shock tested equipment (see 4.6. 21.1) .
Test procedures for semiconductor integrated circuits (see 4.6 .25).

The following management control system
%%%ii%i%l =~~’%~.

(a) KIL-P-15137 (ace 3.19) .
(b) MIL-Q-9858 (see 4.1.1).

.

6.5 De finitionti. The fc.llwi”g definitions shall apply far the purpose of this spec-
ification:

6.5.1 Individual console specification. m individud console specification is the
detai )ed apecif icaticm ~g a part3 cular console for a ship or clasm of ships.

6.5.2 ~. A part consists of one item, or two or mre...itmsms joint.1 together so that ,
they are not “onnally subject to disassembly without destruction. Exam#les are: Diode,
capacitor, resistor, transformer, gear.
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6.5.3 Subasmmbly. A subassembly consists of two or more parts having a common mount-
ing, or mounted one upon the other, and which form a portion of an assemb.Iy, replaceable as
a whole, but having a part or parts which are individually replaceable without alteration
or destruction of the parts. It cannot perfozm independently a complete specific function.
Sxamples are: Gear train, part ❑ounting boards with parts mounted.

An assembly ccmsists of two or more parts or subassemblies, or any
combi~i~;~. =-joined together to perform a complete specific function. Note: lhe
distinction between’ an aaserbly and a subasieubly may not always be exact. an assembly in
one case may be a subassembly in anOthEr where it fo- a POrtiOn Of = ass~l Y.

6.S.5 Instrument. m instrument consists of sensor(s) , amplifier(s) , indicator(s) .
and other devi=s considered as a whole with regard to indicating the measured parameter or
producing a control signal or both. This would include the power supply ad installed test
devices except when they are Cdnmon with other instruuente.

6.5.6 Instrument ~. u instrument set consists of the necessary parts, subassedlies,
assemblies and instruments connected or associated together to perform their intended opera-
tional functions. Exaaq$le: A pressure instrument set consists of all the related items
required to make the entire pressure instrumentation equipmnt for one propulsion system.
This includes all power 8upplies, installed test devices, etc.

6.5.7 Re laceable assembl or Subassembly .
of being eas- ha=d as an i“t~gral item.

h assembly or subassembly that is capable

6.5.8 Accura
---%

Accuracy is a quantity or number defining the limit of error as the
difference between t e value of the observed or indicated parameter and the actual value,
expressed either h peIcent of the instrument range, in percent of the true parameter value,
or in units of the parmmter.

_...-. . . “ ,.. .--’. m -,..-.<” ‘- -h” -a.-,,,- t... a ,.. “!.4,...).- “..+. ,.F . .,,h.....mhl” -r
.J ..., >.,-..=. n .-i, ---- . . -..= “.== .-... - -“. - -.. . . . . . . ---- I-”. .- -- - ---- .-..--, -.

an assenbly are mounted.

>

6.5.10 Sensor. A sensor is a sensing element or group of elements that responds to
e quantity ~ed, providing an electrical output signal or otlier indication which i8 a

unction of that quantity. Examples are: Thermocouple, pressure transmitter.

6.5.11 Enclosure. AI’I●nclosure is a mechanical cow. r which wholly surrounds some item
or group of items and is a part thereof. Examples of enclosures are cabinet, cubicle and
console. The term ‘enclosure- does not apply to shipping containers or temporary storage
CO”tainers.

of me%~;~al%%?%=desiqn, form and perfc.nnance.
A prototy~ model is a m.cdel suittile for c-lete. evaluation

It shall be of final electrical
and mechanical form, employ approved parts and be completely representative of final tqUip-
ment.

6.5.13 w. A representation of numerical quantities by means of a physically
variable output such as wltage or current. The output has a continuous mathematical func-
tional relationship to the measured quantity. Contrast with digital.

A representation of numerical quantities by means of a binary coded
logic6~~~~~l.%’%~tp.t is cctnposed of a pulse train representing tiers as a bina~ c~e.
Contrast with analog.

6.5.15 Local meter. A local meter is a ❑eter mounted directly upon an instrument
drawer.

——

6.5.16 Refmte meter. A remote meter is a meter mounted, separate fran and located away——
frfxn em instrum.mt drawer, as a meter in a “console and the instrument drawer in a separate
cabinet.

6.6 First article ins, L;tion. Invitations for bids should provide that the GOverm. t
reaerwes ~g~axve t e requirement for s.mr+.lesfor first article inspection as to
those bidders offering a product which has been previously procured or tested by the Gomln-
.zant, and that bidders offering such products. who wish to rely on such prCJduCtiOn Or test, A
❑ust furnish evidence wifh the bid that prior Government approval is presently appropriate
for the pending procurement.
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P“ ~
6.7 Sub-contracted material and parts. The preparation for delive~ requirements of

referenced documenti listed .in section 2 do not apply when material and parts are procured
.1

by the supplier for incorporation into the equipment and lose their separate identity when
the equipment is shipped.

))

.!

j“ .62

..Preparing activity:
Navy - SH
:Project 2030 -NO08)

. , I

I . —..

Downloaded from http://www.everyspec.com



I

I

.— ,-.

..-— —

MIL.-P-24423 (SHIPS)

INDEX

Paragraph

Accesapane lsanddoc.rs ... . . . . . . . . . . . . . . .

Accessibility . . . . . . . . . . . . . . . . . . . . . .

3.9.9.4 and
3.9.9.5
3.5.2. and
3.9.9.7
3.14.1
3.13.26
3.14.5
3.14.1
3.14.5
3.9.10
3.13.55
3.13.28.9.2

. . .
13 and 14

. . .
6 and 14

33
26
34
33
34

:?
27

Accessibility of controls and indicators
Actuators, solenoid. . . . . . . . . . .
Adjustments, internal. . . . . . . . . .
Adjustments, locking devices . . . . . .
Adjustments, range of. . . . . . . . . .
Airborne and structureborne noise. . . .
Alarm annunciat0r8 . . . . . . . . . . .
AlanrI circuit switches . . . . . . . . .
Aluminum . . . . . . . . . . . . . . . .
Aluminum, threads in.. . . . . . . . .
Ambient temperature. . . . . . . . . . .
Analog-to-digital converter. . . . . . .
APPl{c~le doc~ents . . . . . . . . . .
Application Of parts . . . . . . . . . .
Approvals . . . . . . . . . . . . . . . .
APPrOval of nonstandard parts. . . . . .
APPfOVals requI red by procuring activity
Audxble alarm signals. . . . . . . . . .
Axial pigtail leads. . . . . . . . . . .

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

. . . . . .- .. . . . .

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

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

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

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

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

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

. . . . . . . . . . . .~.-.. ..... ..

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

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

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

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

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

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

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

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

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

i

3.12.4.2 18
15

2:
1

20
6

20
60

3.9.12.5
3.6.1
3.13.25
2.
3.13.2
3.4.2
3. 13.1.1
6.3
3.13.3
3.7.8

(

ZLmmna plugs prohibited.. . . . . . . . . . . . . . . . . . . .
Sasic cOnsOIe characteristics. . . . . . . . . . . . . . . . . .
Batteries . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bearings . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bell and data loggers . . . . . . . . . . . . . . . . . . . . . ..
Bevel gears . . . . . . . . . . . . . . . . . . . . . . . . . . .
Block diagrams . . . . . . . . . . . . . . . . . . . . . . . . .
Bolts andmItS . . . . . . . . ...’... . . . . . . . . . . .
Bonding, electrical. . . . . . . . . . . . . . . . . . . . . . .
Brazing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bus transfer switches (automatic). . . . . . . . - - . . . . . .

3.13.18
3.5
3.13.6
3.13.41
3.13.52
3.13.46.1
3.17.3.4
3.13.50.4
3.7.12
3.11.3
3.13.28.8

25
6

20
31
33
32
38
32
10
18
27

,, -, :
i,:

3.13.7
3.13.50.2
3.13.8
3.16.3.2
3.12.6
3.17.3.3
3.17.2
3.7.13
3.7.7
3.7.3
3.13.9
3.7.13

Cable and wire.... . . . . . . . . . . . . . . . . . . . . .
Cap Screws . . . . . . . . . . . . . . . . . . . . . . . . . . .
Capacitors . . . . . . . . . . . . . . . . . . . . . . . . . . .
Caution and warning information plates . . . . . . . . . . . . .
Ceramics . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Certification data sheets. . . . . . . . . . . . . . . . . . . .
Ch?mges in drawings . . . . . . . . . . . . . . . . . . . . . . .
Chassis, grounding of.... . . . . . . . . . . . . . . . . . .
Chassis wiring (marking and color coding) . . . . . . . . . . . .
Choppers, use of... . . . . . . . . . . . . . . . . . . . . .
Circuit breakers . . . . ... . . . . . . . . . . . . . . . . . .
Circuit, grounding of.... . . . . . . . . . . . . . . . . . .
Clamp contact connections. . . . . . . . . . . . . . . . . . . .
Clamps, cable . . . . . . . . . . . . . . . . . . . . . . . . . .
Class of insulation. . . . . . . . . . . . . . . . . . . . . . .
Colors (indicator lights). . . . . . . . . . . . . . . - . - .
COmpartntantatiOn . . . . . . . . . . . . . . . . . . . . . . . .
Compatibility . . . . . . . . . . . . . . . . . . . . . . . . . .
Con flicks . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Connection (s):

Clclmp contacts . . . . . . . .’. . . . . . . . . . . . . . .
Exter”al cable.... . . . . . . . . . . . . . . . . . . .
Mechanical Support.. . . . . . . . . . . . . . . . . . . .
Soldered . . . . . . . . . . . . . . . . . . . . . . . . . .
Wire .snd. . . . . . . . . . . . . . . . . . . . . . . . . .

Connectors, elect rival. . . . . . . . . . . . . . . . . . . . .

Genera l . . . . . . . . . . . . . . . . . . . . . . . . . .
nountingo f.... . . . . . . . . . . . . . . . . . . . .
Removable contact.. . . . . . . . . . . . . . . . . . . .

20
32
21
36
19
38
37
10
9
s

22
10
9

31
11
24
13
6
6

3.7.6.4
3.13.42
3.8
3.13.15.3
3.9.7
3.5.1
3.4.1

3.7.6.4
3.7.6.5
3.7.6.3
3.7.6.8.1
1.7.6 .S.1
1.7.6 .8.2
3.13.10
3.13.10.1
>.13.10.3
1.13. 10.2

9
9
9
9
9

I

and
9 an; 22

22
23
22

63

Downloaded from http://www.everyspec.com



----

MIL-P-24423 [SHIPS)

Paragraph

Console details:
Accessibility . . . . . . . . . . . . . . . . . . . . ...3.9.9.7
Construction details. . . . . . . . . . . . . . . . . . . . 3.9.9
Face . . . . . . . . . . . . . . . . . . . . . . . . . ...3.9.8
Framework. . . . . . . . . . . . . . . . . . . . . . ...3.5.9.1
Front and rear panels.. . . . . . . . . . . . . . . ...3.9.9.4
Mounting . . . . . . . . . . . . . . . . . . . . . . . ...3.9.9 .S
positioning staps . . . . . . . . . . . . . . . . . . . ..3.9 .9.4.I
Side sheets . . . . . . . . . . . . . . . . . . . . . ...3.9.9.2
Throadlccking . . . . . . . . . . . . . . . . . . .. .3.9.9.6
Top sheets . . . . . . . . . . . . . . . . . . . . .::.. 3.9.9.3
Upper ~d lower sloplng section . . . . . . . . . . . . . . 3 .9.9.5

Construct ion...... . . . . . . . . . . . . . . . . . ...3.9.1
Contractor s..... . . . . . . . . . . . . . . . . . . . . . . 3.13.11
Continuity, pover. . . . . . . . . . . . . . . . . . . . . ...3.7.1.3
Co”ticd circuit switches . . . . . . . . . . . . . . . . . . . . 3.13.28 .9.1
Control k“obn and handles. . . .. . . . . . . . . . . . . . . . . 3.13.41
Co”trolled rectifiers. . . . . . . . . . . . . . . . . . . . . . 3.13.23
crxltrollers, mgt~=. . . . . . . . . . . . . . . . . . . . . ... 3.13.11
Controls ,

FWICtlOn identification . . . . . . . . . , . . . . . . . . 3.14.6
Genera l criteria for. . . . . . . . . . . . . . . . . ...3.14.1
Indicators and panel layout . . . . . . . . . . . . . . . . 3.14
Operating (arranqeire”t) .
Shafts and couplings. . .
Tactile forms for . . . .

Converter, analog-to-digital .
Cooling, forced air. . . . . .
Ccoling, liquid. . . . . . . .
Cords, lacing. . . . . . . . .
Carrosicm resistant treatments
Creepaqe and clearance distances . . . . . . . . . . . . . . . 3 .8.1

. . . . . . . . . . . . . . . . . 3.14.4

. . . . . . . . . . . . . . . .4. 3.14.1

. . . . . . . . . . . . . . . . . 3.14.1.1

. . . . . . . . . . . . . . . . . 3.13.25

. . . . . . . . . . . . . . . . . 3.9.6.2

. . . . . . . . . . . . . . . . . 3.9.6.1

. . . . . . . . . . . . . . . . . 3.13.39

. . . . . . . . . . . . . . . . . 3.11.4

Data loggers . . . . . . . . . . . . . .
De finiti.a”s. . . . . . . . . . . . . . .

Accuracy. . . . . . . . .
Analog . . . . . . . . . . l;;;;
Assembly . . . . . . . . . . . . . .
Chassis . . .. . . . . . .
Digital . . . . . . . . . ~:::”:
Enclosure . . . . . . . . . . . . .
Individual console speci fication. .
Instrwwnt .. . . . . . . . . . . .
I“, tnlllu?ntset. . . . . . . .
Local inter..... . . . . . . .
Part . . . . . . . . . . . . . . . .
Remote rater . . . . . . . . . . . .
Replaceable assembly or s.basserbly
Sensor . . . . . . . . . . . . . . .
Subassembly . . . . . . . . . .

Design objectives. . . . . . . . I 1 . .
Dials, marking of. . . . . . . . . . . .
Dials, plastic . . . . . . . . . .. . . .
Dielectric strengti. . . . . . . . . . .
Dielectric test. . . . . . . . . . . .
Differential pressure transducers. . .
Digital i“~icators . . . . . . . . . . -
Digit al clock . . . . . . . . . . . . . .
Dimensional limitations. . . . . . . . .

3.13.52
6.5
6.5.8
6.S.13
6.5.4
6.5.9
6.5.14
6.5.11
6.5.1
6.5.5
6.5.6
6.5.15
6.5.2
6.5.16
6.5.7
6.5.10
6.5.3
3.2
3.14.2
3.12 .S.4
3.8.3
4.6.2
3:13.33.1
3.13.16.2
3.13.53
3.9.2.1 and
3.9.2.2

Dicdes, voltage ~fere”ce. . . . . . . . . . . . . . . . . . 3.13.23
WOr,, access . . . . . . . . . . . . . . . . . . . .3.9.9.4
Drawings: . . . . . . . . . . . . . . . . . . ..:::::::3.17

WprOval . . . . . . . . . . . . . . . . . . . . . . . . ..3. I7.2
Block diagr,;s . . . . . . . . . . . . . . . . . . . . . . . 3.17.3.4
Certification data sheets . . . . . . . . . . . . . . 3 .17.3.3
Contents .,.,... . . . . . . . . . . . . . . . . ...3.17.4
Furnished . . . . . . . . . . . . . . . . . . . . . . ...3..7.3

!29s

14

::
13
13
15
13
13
14

H
12
23
8

27
32
26
23

34
33
33
34
33
33
26
12
12
30
18
11

33
60
61
61
61

::
61

:;
61

,::
61
61
61
61

3:
19
11
53
28
24
33

12
26
13
37
37
38
38
38
37

-’\)’

))

Downloaded from http://www.everyspec.com



.- .-.

. . . - .-. . .. ..... . . . . .. . . . ..

M2L-P-24423 (SHIPS))
General . . . . . . . . . . . . . . . . . . . .

Paragraph

. . . . . 3.17.1

?s9s
37
37
38
37
38

::
20

Install ation . . . . . . . . . . . . . . . . . . . . . ...3.17.3.1
Logic diagrams . . . . . . . . . . . . . . . ... . . . ...3.17.3.5
Production . . . . . . . . . . . . . . . . . . . . . . ...3.17.3.2
Revision . . . . . . . . . . . . . . . . . . . . . . . ...3.17.3.2.8
Sizes . . . . . . . . . . . . . . . . . . . . . . . . ...3.17.3.2.6

Drilled and tapped holes. . . . . . . . . . . . . . . . . ...3.9.14
Dry batteries .,..... . . .. . . . . . . . . . . . . . ...3.13.6

Ease of operation . . . . . . . . . . . . . . .
Electrical:

O.mding . . . . . . . . . . . . . . . . .
Creepage and clearance distances. . . . .
C.esig”features . . . . . . . . . .. . . .
Insulation . . . . . . . . . . . . . . . .
Insulating procedures . . . . . . . . . .
Protection . . . . . . . . . . . . . . . .
Tapes . . . . . . . . . . . . . . . . . .

Electromagnetic interference . . . . . . . . .
Electron tubes, use of. . . . . . . . . . . .
Embedded parts . . . . . . . . . . . . . . . .
Embedding compounds. . . . . . . . . . . . . .
Encapsulating materialS. . . . . . . . . . . .
Enclosures: . . . . . . . . . . . . . . . . . .

Identification plates . . . . . . . . . .
Internal temperature indication . . . . .
Paintinq of....... . . . . . . . .

Endstops lmitchesl . . . . . . . . . . . . .
E“qine order and indicating f?g.ip~nt. . . . .
Entrance, cattle... . . . . . . . . . . . . .
Environmental requirements . . . . . . . . . .
Epicyclic gears.... . . . . . . . . . . . .

)

Examination, general . . . . . . . . . . . . .
External cable connections . . . . . . . . . .

Fail safedesign. . . . . . . . . . . . . . .
Fastening devices for access panels and doors.
Filters:

Air . . . . . . . . . . . . . . . . . . .
Air application . . . . . . . . . . . . .
Elect rival . . . . . . . . . . . . . . . .

Forced air cooling . . . . . . . . . . . . . .
Forming and securing wiring. . . . . . . . . .
Frequency, supply line . . . . . . . . . . . .
Frequency, transient . . . . . . . . . . . . .
Full load test... . . . . . . . . . . . . .
Function identification. . . . . . . . . . .
Fuseholders . . . . . . . . . . . . . . . . . .
Fuses . . . . . . . . . . . . . . . . . . . . .
Fuses, application of. . . . . . . . . . . . .

. . . . . . . . . 3.5.4 7

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

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

3.7.12
3.8.1
3.7
3.8

10
11

1:

.

3.8.4
3.7.14
3.13.38
3.7.4
3.7.3
3.7.15
3.12.7
3.12.7
3.9.3
3.16.2

11
10
30
8
8

11
19
19
12
36

3.9.3.1
3.11.5
3.13.28 .9.3
3.13.5
3.9.5
3.6
3.13.46.3
4.5
3.7.6.5

12
18
27
20
12
7

32
52
9

. . . . . . . . . 3.2.1

. . . . . . . . . 3.9.9 .4.2
6

14

. . . . . . . . . 3.13.43

. . . . . . . . . 3.9.6.2

. . . . . . . . . 3.13.12

. . . . . . . . . 3.9.6.2

. . . . . . . . . 3.7.6.1

. . . . . . . . . 3.7.1

. . . . . . . . . 3.7.1.1

. . . . . . . . . 4.6.15

. . . . . . . . . 3.14.6

. . . . . . . . . 3.13.14

. . . . . . . . . 3.13.13

. . . . . . . . . 3.7.14 and
3.13.13.2

31
12
23
12
9
7
8

56
34

1

23
23

10 and 23

Gages and gage piping. . . .
Gaskets, O-rings and seals .
Gears . . . . . . . . . . . .
Grab rails . . . . . . . . .
Grease . . . . . . . . . . .
Grounding. ..,..... .

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

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

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

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

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

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

3.13.44
3.13.45
3.13.46
3.9.4
3.9.11
3.7.13

3.9.9 .7.3
3.13.47
3.9.9.9
3.13.48
3.9.6.4
3.9.2
3.15.3
3.9 .9.4 and
3.9.9.5

14
32
15
32
12
12

Handles . . . . . . . . . . .
Handles and control knobs. .
Handling . . . . . . . . . .
Hardware, miscellaneous. .
Ih2aters, limitation on use .
Height, maximum, . . . . . .
High voltage, teSt facility.
Hinged panels. . . . . . . .

“)

.

14

35

and13

Downloaded from http://www.everyspec.com



----

141L-P-24423,(sH1Ps]

Paragraph

Humidity conditions. . . . . . . . . . . . .
IIydraulic contrc.ls. . . . . . . . . . . . . l~;;l::;;;

3.6.3
3.10.3

);

.

))

“).
Identification !slates (ccmsoles and major assemblies) . . . . . .

. . . . . . ...’. . . . . . .

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

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

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

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

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

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

3.16.2
3.12.7
3.6.7
3.9.11.1 -
3.13.15
3.13.15.3.
3.13.15.1
3.13.15.2

36
19
7

15
23
24
23

Impregnating . ; . . . . . . . .
Inclinati.m. . . . . . . . . . .
Inclined operation [lubrication)
I“dicatox lights . . . . . , . .
X“dicator liyht colors . . . . .
Indicator liqht lamps. . . . . .
Indicator light ie”ses . . . .
Indicators:. . . . . . . . . . .

Digital . . . . . . . . . .
Electrical meters . . . . .
Indicator accessories . . .
Harking of. . . . . . . .

Individual ccms.ale specificat;cm
Individual selection of parts. .
Inductive devices, miscellaneous
Inductors . . . . . . . . . . . .
Information plates . . . , . . .
Inserts, metallic. . . . . . . .
Inspection:

First article . . . . . . .
Quality conformance . . . .
RePort [first article) . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .
regui rements.
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

3.13.16
3.13.16.2
3.13.16.1
3.13.17
3.14.2
6.2
3.13.2.1
3.13.37
3.33.35
3.16.3
3.13.49

. . . . . . . . . 4.3

. . . . . . . . . 4.4

. . . . . . . . . 4 .3.3

. . . . . . .

. . . . . . .

. . . . . . .
Responsibility . . . . . . . . . . . . . . . . . . . . ...4.1
Source (threaded fastening devices) . . . . . . . . . . . . 3.13.50.6

Installation drawings. . . . . . . . . . . . . . . . . . . . . . 3.17. 3.1
Instrument switches. . . . . . . . . . . . . . . . . . . . . . . 3.13.28 .9.2
Insulating:

Elect ricalproce.duzes . . . . . . . . . . . . . . . . ...3.8.4
Materials [plastics). . . . . . . . . . . . . . . . . . . . 3 .12.5

11
19

11
9

):

11

Insulation:
Electrical . . . . . . . . . . . . . . . . . . . . . . ...3.8’
Protection . . . . . . . . . . . . . . . . . . . . . . ...3.7.6.6
Resistance . . . . . . . . . . . . . . . . . . . . . . ...3.8.2

Integrated Circuits. semiccmductor . . . . . . . . . . . . . . . 3.13.24 and
4.6.25 26 and 56

59
8
6
8

34
12
20

I“tended use..... . . . . . . .
Interaction of voltacp and freg”e”cy
Interchangeability . . . . ~ . . . .
interference, elect romagneuc. . . .
Inter”al controls and adjustments. .
Internai temperature . . . . . . . .
I“ternal wire..... . . . . . . .
Isolation . . . . . . . . . . . . . . 10

25Jacks, tip, test point . . . . . . . . . . . . . . . . . . . . . 3.13.1 B

Lacin~ cords and tapes . . . . . . . . .
Level switch& $.... . . . . . . . . .
Life, baaic req”ireuua”ts . . . . . . . .
Lights, indicator. . . . . . . . . , .

Application . . . . . . . . . . . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . . . . .

. . . . . .

. . . . . .

. . . . . .

. . . . . .

3.13.39
3.13.28.6
3.2.3
3.13.15
3.13.15.3.1,
3.13.15.3.2,
3.13.15 .3.3
3.9.6.1
3.7.10
3.9.9.6
3.17.3.5
3.9.11

30
27
6

23

24
12
10
14
38
15
27

Liquidcooling.. . . . . . . . . . . .
Local Meters . . . . . . . . . . . . . .
Locking devices. . ~ . . . . . . . . . .

Logi=diag=-.-:.:.-..... -Lubricants and Iubrlcac,,yn . . . . . . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . . . . .

. . . . . .

. . . . . .

. . . . . .

. . . . . .
Lugs , tesmi”al . .

Machine screws .
Mag”enium. . .
Maintenance design
llanuals, technical

32
Is
34 ,.
44

)
66

Downloaded from http://www.everyspec.com



,-..—

c1
..

1 BIIL-P-2.4423ISRIPS)

Paragraph ?s9s

. . . . . . . . . . .
. . . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . ..- . ...’” “
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. ... . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .

. .

. .

. .

. .

. .

3.7.7
3.14.2
3.16.4
5.1.1.3
3.12
3.12.3
3.12.7
3.12.2
3.12.2
3.12.2.2

Marking:
Lh3signations, wire. .
Indicator . . . . . .
Reference designation.
Shipping and storage.

nateriala: . . . . . . . .
Arc resistant . . . .
Etiedding . . . . . .
FlanGmable . . . . . .
Fragile . . . . . . .
Fungus inert. . . . .
General . . . . . . .

. . . ‘. .

. . . . .
parts . .
. . . . .
. . . . .
. . . . .
. . . . .
. . . ...
. . . . .
. . . . .
. . . . .

9
33
36
59
10
18
19
16
lB
18
18
18
19
19
18
18
32
18
18

12
12
12
9

3.12.1
3.12 .2.1
3.12.7
3.12.4.3
3.12.2
3.12.2
3.13.50
3.12.2
3.12 .2.3

. .

. .

. .

. .

Glass . . . . . . . . . . . . .
Impregnating and encapsulating.
NmIferrous [except al~inw) . .
Prohibited . . “. . . . . . . .
Radioactive . . . . . . . . . .
Threaded fastening devices. . .
Toxic . . . . . . . . . . ...
Wo.ao. ..,...... . . . .

Mechanical :
Construction ad weight . . . .
Features . . . . . . . . . . . .
Size . . . . . . . .. . . . . . .
supports . . . . . . . . . . . .

)lersury . . . . . . . . . . . . . .
t4ercury switches . . . . . . . . . .
Metals . . . . . .. . . . . . . . . .
Metals, dissimilar . . . . . . . . .
neter,accessories. . . . . . . . . .

)

neterlng switches. . . . . . . . . .
Meters, electrical indicating. . . .
meters, local.... . . . . . . . .
neters, remote... . . . . . . . .
Mcdular construction . . . . . . . .
Notorrotation . . . . . . . . . . .
Motors . . . . . . . . . . . . . . .
Motor starters . . . . . . . . . . .
MotOrS, SeNO . . . . . . . . . . . .

. .

. . . . . . . . . . .

. . . . . . . . . . .

. . . ...4 . . . .

. . . . . . . . . . .

. . . . . . . . . . .

. . . . . . . . . . .

. . . . . . . . . . .

. . . . . . . . . . .

. . . . . . . . . . .

. . . . . . . . . . .

. . . . . . . . . . .,

. . . . . . . . . . .

. . . . . . . . . . .

. . . . . . . . . . .

. . . . . . . . . . .

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

. . . . . . . . . . .

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

. . . . . . . . . . .

. . . . . . . . . . .

3.9.1
3.9
3.9.2
3.7.6.3
3.12.2
3.13.28.5
3.12.4

. .

. .
,.

li
27
la
18
25
27

3.12.4
.3.13 .17
3.13 .28.9.2
3.13.16.1
3.7.10
3.7.11
3.5.5
3.13.19.1
3.13.19
3.13.11
3.13.20

‘(; 24
10
10
7

,.

25
25
23
25
15
10

3.9.9. s
3.7.8

nounting, console. . . . . . . . . .
Mounting of parts with pigtai 1 leads . .

15
32

31
10
6

25

8 and 5:

59
18
34

13

;;
6
20
11
36 A
20
20
20
12
20

3.9.10Noise, airborne and stmctureborne . . - . . . - .. . . . . . . : 3.13 so q
,Nuts and bolts-.. . . . . . . . . . . . . ......... . .

o-rings . . . . . . . . . . . . . . . . . . . . . . . . . . ...37.1413.13.45

on-o ffwermitches. . . . . . . . . . . . . . . . . . . ...3.41.
Order ofpreceden-. . . . . . . . . . . . . . . . . . . . .
Overload relay s.-..-. . . . . . . . . . . . . . ....;.3.7.1.Zmd. 3.13.21.1
overvoltage . . . . . . . . . . . . . . . . . . . . . . . . .

4.6.19 7

Packaging and packing . . . . . . . . . . . . . . . . . . . . . . 5.1

Painting . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.11.5
Panel lavout (ooeratinq controls). . . . . . . 7 . . . . . . . . 3.14.4

. . . .. . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . ..- . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

1.9.9.4
3.9.6
3.13
3.5.2
3.13.2
3.7.15
3 .16.4
1.13.2.1
3.13.1.1

panels: -
Access ..:...... . ...’....
Location of ventilation openings. . . .

Parts: . . . . . . . . . . . . . . . . . . .
Access to...... . . . . . . . . .
Oesign application. . . . . . . . . . .
Embedded . . . . . . . . . . . . . . . .
Identification by reference designation
In.+ividual selection. . . . . . . . . .
Nonstandard . . . . . . . . . . . . . .
Nonstandard replacement . . . . . . ., .
operating temperature . . . . . . . . .
Plug- in....... . . . . . . . . .

3.13 .1.,2
3.9.6
3.13.2.3

67

Downloaded from http://www.everyspec.com



I

I

I

I

, )j

-.

141L-P-24423 (SHIPS)

Paragraph

Standard . . . . . . . . . . . . . . . . . ... . . . . ...3.1 3.1
Repair . . . . . . . . . . . . . . . . . . ... . . 3.19
Protection of...... . . . ... . . . . ...1 111 :3.9.6.3
Tolerances . . . . . . . . . . . . . . . . . . .
With pigtail leads, mounting of . . . . . . . . ~ J J ~ I

3.13.2.2
: 3. 7.8

Pigtail leads, Soldering . . . . . . . . . . . . . . . . . . . . 3.7.8
Pins, m.etallic . . . . . . . . . . . . . . . . . . . . . . . . ..3.13.49
Piping,gage.... . . . . . . . . . . . . . . . . . . . . . . 3.13.44
Piping cou+mnents. . . . . . . . . . . . . . . . . . . . . . . . 3.10.1
Pitch and roll . . . . .. . . . . . . . . . . . . . . ., ...3.6.8
Plane tary gears .,... . . . . . . . . . . . . . ..: . ...3.13.46.3
Plastics: . . . . . . . . . . . . . . . . . . . . . . . . . ...3.12.5

Color . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.12.5.3”
Dials . . . . . . . . . . . . . . . . . . . . . . . ... ..3.12.5.4
Thermoplastic . . . . . . . . . . . . . . . . . . . . ...3.12.5.2
Threads in....... . . . . . . . . . . . . . . . ...3.9.12.5
Translucent ant3 tra”spaz.mt . . . . . . . . . . . . . . . . 3.12.5.4

Plug-in parts . . . . . . . . . . . . . . . . . . . . . . . ...3.13.2.3
Pneumatic controls. . . . . . . . . . . . . . . . . . . . . . . 3.113.4-
Polarity identification. . . . . . . . . . . . . . . . . . . . . 3.16.4.3
Portable test equipment.. . . . . . . . . . . . . . . . . . ..3.15.4’
Positioning stops for hinged panels. . . . . . . . . . . . . . . 3.9.9 .4.1
POdercOntir,uity . . . . . . . . . . . . . . . . . . . . . ...3.7.1.3
Power on-off switches. . . . . . . . . . . . . . z . . . . . . . 3.13.28.9.]
Pover, primary supply . . . . . . . . . . . . . . . . . . . ...3.7.1
Preparaticm for delivery . . . . . . . . . . . . . . . . . ...5.
Pressure;

Sensor fluid . . . . . . . . . . . . . . . . . . . . . ...3.6.4
Switches . .. . . . . . . . .. . . . . . . . . . .. . . . . ..3.13 .2S.6
Transducers . . . . . . . . . . . . . .. . . . . . . ...3.13.33.2

Printed circuit switches . . . . . . . . . . . . . . . . . . ,. . 3.13.28.7
Printed wiring and .pri”ted wiring boards . . . . . . . . . . . . 3.7.5
Processes andtreatice”ts . . . . . . . . . . . . . . . . . ...3.11
Production drawirmqs . . . . . . . . . . . . . . . . . . . ...3.17.3.2
Prohibited materie.ls. . . . . . . . . . . . . . . . . . ...3.12.2
Propeller revolution ~“dicating eq”ip~nt. . . . . . . . . . . . 3.13.5
Protection:

Parts... . . . . . . . . . . . . . . . . . . . . . ...3.9.6.3
.During servicing . . . . . . . . . . . . . . . . . . . . ..3.9.9.7.3
Electrical . . . . . . . . . . . . . . . . . . . . . . ...3.7.14
Personnel . . . . . . . . . . . . . . . . . . . . . . ...3.3

Protective devices, application of . , . . . . . . . . . . . . . 3.7.14
P“shbutto” switches . . . . . . . . . . . . . . . . . . . . . . 3.13.28.3
Push button, lighted, switches . . . . . . . . . . . . . . . . 3.13. ?8.4

Quality program. . . . . . . . . . . . . . . . . . . . . . ...4.1.1

Reactors . . . . . . . . . . . . .. . .
Rectifiers, $+iliccm. . . . . . . . . .
Reference designations , assignment of.
Reference designations , identification
Relays. . . . . . . . . . . . . . . .
Remote meters . . . . . . . . . . . . .
Repair parts . . . . . . . . . . . . .
Resolve rs . . . . . . . . . . . . . .
Resistor appl~caticm . . . . . . . ,
Resist ors . . . . . . . . . . . . . . .
Resistocs, indicator.. . . . . . . .
Resistors, variable. . . . . . . . . .
Roll and pitch . . . . . . . . . . . .
Rotary switches. . . . . . . . . . . .
Rounded ccc”exs and edges. . . . . . .

. . . . . . . . . . . . . 3.13.35

. . . . . . . . . . . . . 3.1.3.23

. . . . . . . . . . . . . 3.17.4.2(i) (2)
of parts by . . . . . . . 3. 16.4
. . . . . . . . . . . . . 3.13.21
. . . . . . . . . . . . . 3.7.11
. . . . . . . . . . . ... 3.19
. . . . . . . . . . . . . 3.13.29.1
. . . . ... . . . . . . . 3.13.22.6
. . . . . . . . . . . . . 3.13.22
. . . . . . . . . . . . . 3.13.17.1
. . . . . . . . . . . . . 3.13.22
. . . . . . . . . . . . . 3.6.8
. .. . . . . . . . . . ...3.1 3.2S.9
. . . . . . . . . . . . . 3.9.13

Safety, personnel . . . . . . . . . . . . . . . . . . . . . ...3.3
scope,. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 1.
Scrcw threads . . . . . . . . . . . . . . . . . . . . . . . . ..3.13.50

68

97s
19
48
12

::
10
32
31
16
7

32
19
19
19
19
15
19
20
17
36
35
13
8

27
7

59

7
21
28
27
8

18
37
18
20

50

28
26
40
36
25
10
48
27
25
25
25
25
7

27
15

6
1

32

.

Downloaded from http://www.everyspec.com



.- .-.,

-,, . . . . . . . .. . ... . .

I
\ 1412.-P-24423 (sHIPS)o~ :.:.

I

..J Paraqraph

screws: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... .. .
.,

3.13:50.3
Fathead. . . . . . . . . . . . . . . . . . . . . . . ...3.9.12.4
Thread cutting . . . . . . .. . . . . . . . . . . . . . ...3.9.12.3

seals . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3.13.45.
selection of nominal input rating. . . . . . . . . . . . . . . . 3.7.1
Semiconductor devices. . . . . . . . . . . . . . . . . . . . . . 3.13.23
Semiconductor integrated circuits. . . . . . . . . . . . . . . . 3.13.24 dnd

4.6.25
sensitive switches. . . . . . . . . . . . . . . . . . . . . . . 3.13. 26.2
Servo nmtor.s!. . . . . . . . . . . . . . . . . . . . . . . . ..3.13.20
Shock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6.6
Shielded wire and cable. . . . . . . . . . . . . . . . . . . ..3.7 .6.7 and

3.13.7.3
Shunts, indicator . . . . . . . . . . . . . . . . . . . . . ...3.13.17-2
Silicon rectifiers snd diodes. . . . . . . . . . . . . . . . . . 3.13.23
.silicon transistors . . . . . . . . . . . . . . . . . . . . . ..3.13.23
size, maximum . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9.2
Sleeving . . . . . . . . . . . . . . . . . . . . . . . . . . ..3.13.40
Soldering . . . . . . . . . . . . . . . . . . . . . . . . . ...3.11.2
Solenoid actuators . . . . . . . . . . . . . . . . . . . . . ..3.13.26
snare terminals .i . . . . . . . . . . . . . . . . . . . . ...3.7.6.9

32
15
15
31
7

26

26 and 58
26
25
7

9 and 21
25
26
26
12
31
18
26
9

15
33
32

s~ecial toc.ls. . . . . . . . . . . . . . . . . . . . . . . ...3.9.15
Springs . . . . . . . . . . . . . .. . . . . . . . . . . . . . ..3.13.51
Spur and bevel gears... . . . . . . . . . . . . . . . . ...3.13.46.1
Standardization . . . . . . . . . . . . . . . . . . . . . . ...3.2.2
steel . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3.12.4.1
Stops, panels and doors. . . . . . . . . . . . . . . . . . . . . 3.9.9.4.1 and

-.

3.9 .9.5 13 and 14
31
7

6
lB

straDs, cable . . . . . . . . . . . . . . . . . . . . . . . . .. ’3.13.42

) Supply, primary power. . . . . . . . . . . . . . . . . . . ...3.7.1
suppressors, surge voltage . . . . . . . . . . . . . . . . . . . 3.13.27

‘ Susceptibi lity . . . . . . . . . . . . . . . . . . . . . . ...3.7.4
Switches: . . . . . . . . . . . . . . . . . . . . . . . . . . ..3.13.2S

sustransfer (automatic) . . . . . . . . . . . . . . . . . . 3.13. 2S.8

26

3.13.28.5
3.13.28 .9.1
3.13.28.7
3.13.28.3
3.13.2a.9
3.13.2a.2
3.13.2a.l
3.13.29

Mercury . . . . .
Power and control
Printed circuit .
Push button . . .
Rotary. . . . . .
Sensitive . . , .
Toggle. . . . . .

Synchros . . . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . .

. . .

. . .

. . .

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

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

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

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

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

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

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

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

. . .

. . .

. . .

3.14.1.1
3.13.38
3.13.39
3.9.11 and
3.15.5
3.13.4

33
30
30

Tactile forma for controls . . .
Tapes, electrical. . . . . . . .
Tapes, lacing. . . . . . . . . .
Technical manuals. . . . . . .

. . .

. . .

. . .

. . .

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

15 and 35
20Telephone equipment. . . . . . .

Tempera ture:
Ambient . . . . . . . . .
Internal indication . . . .
Transducers . . . . . . . .
Sensor fluid. . . . . . . .

Terminal boards. . . . . . . . .

Terminal:
Lugs . . . . . . . . . . . .
Spare . . . . . . . . . . .
Stud and feedthrcqh. . . .

.Testvoltagc . . . . . . . . . .
Tests:

Accelerated life. . . . . .
Airborne and struct.reborne

) w;::fi:. ”..”.”.. . . . . . . . .

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

3.6.1
3.9.3.1
3.13.33.3
3.6.2
3.7.6.5 and
3.13.30

1;
2s
7

. . .

. . .

. . .

... .

. . .

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

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

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

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

. . . . . . . . . . . . .
9 and 27

3.13.31
3. 7.6.9
3.13.32
3.8.3.1

27
9

28
11 ,

. . .

. . .

. . .

. . .

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

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

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

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

4.ti.17
4.6.11
4. 1.6
4 .6.2

56
55
50
53

. . .
noise
. . .
. . .

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

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

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

. . . . . . . . . . . . .
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Paragraph

Dimensions and weights. . . . . . . . . . . . “. . . . . . . 4.5.1
Elect r.amagnetic interference emission and susceptibility. . 4.6.10
Enclosure . . . . . . . . . . . . . . . . . . . . . . . . . 4 .6.8
Full load . . . . . . . . . . . . . . . . . . . . . . . .. 4.6.15
Genera lexamin.sticm. . . . . . . . . . . . . . . . . ...4.5
High impact shock.. . . . . . . . . . . . ........~.~.~~

Test
Test
Test
Test

Hunidity. . ... . . .
.Hydraulic controls . .
Inclinaticm . . . .
Insulation re9istancc
Opera ti”q . . . . .
Overvoltage . . . . .
Part i“terch.anqe. . .
Pneumatic controls . .
Powe r . . . . . . . . . . . . .
Roll and pitch...,.. . . . .
Salt spray . .. . . . . . . . . . .
Supply line voltage cmd frequency
Temperature rise. . . . ~ ‘. . . ..
Tra”sie”t voltage and frequency .
Vibration . . . . . . . . . . .
voltage a“d fueq.e”cy interact~on
Warm- up time . . . . . . . . . . .
circuit switches. . . . . . . . .
data for technical manual . . . .
equipment. portable . . . . . .
facility, high voltaae. . . . . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

4.6.22
4.6.14
4.6.12
4.6.5
4.6.18
.4.6.6
4.6.20
4.6.16
4.6.4
3.13.28
3.15.5
3.15.4
3.15.3

Thread projections . . . . . . .
Threaded alumi”tun and plastics . .
Threaded parts and devices . . . .

Throttle ccmtrol equipment . .
TinE delay relays. . . . . . .
Tip jacks ...,.... . . .
To9gle switches. . . . . . .
Tools,.,,special . . . . . . . .
Transducers: . . . . . . . .

lliffere”tial pressure . .
Level . . . . . . . . . .

$Prcss”re . . . . . . . . .
Temperature . . .. . . . .

TransfOmers:. . . . . . . .
Indicator and instrument.
Puke, 10” pover. . . . .
Voltage re.g”lati”g. . . .

Transient:
Fr..eque”cy. . . . . . . .
Operatiq requirements. .

. .

. .
. .
. .
. .
. .

. .

. .

. .

. .
Volta$le . . . . . . . . . . .

Transistors, silicon . . . . . . .
Treatmsnt .“d processing of metals
Tubes, electron, usc of. . . . . .

Ventilation. . . . . . . . . . . .

.

.9.2
35

Test
Test

polnts%d f~cilitie~. . . . . . . . . . . . . . . ., ..3.15.2
point jacks . . . . . . . . . . . . . . . . . . . . . . ..3.13.18

Thermistors . . . . . . . . . . . . . . . . . . . . . . . . . ..3.13.34
Thermostatic switches. . . . . . . . . . . . . . . . . . . . . . 3.13. 2s.6
Thread cutti”g screws. . . . . . . . . . . . . . . . . . . . . . 3 .9.12.3
Thread eqagenmnt . . . . . . . . . . . . . . . . . . . . . ...3.9.12.2
Thread locki”q . . . . . . . . . . . . . . . . . . . . . . . . . 3 .9.9.6

. . . . . . . . . . .. . . . . 3.!3.6

?F5E
52
55
54
56
52
57
54
57
;5
5.7
52
57
54
5s
57

. . . . . . . . . . . . . . . 3.9.12.1

. . . . . . . . . . . . . . . 3.9.12..5

. . . . . . . . . . . . . . . 3.9.12 and
3.13.50

. . . . . . . . . . . . . . . 3.13.54

. . . . . . . . . . . . . . . 3.13. 21.1

. . . . . . . . . . . . . . . 3.13.1s

. . . . . . . . . . . . . . . 3.13.28.1

. . . . . . . . . . . . . . . 3.9.15

. . . . . . . . . . . . . . . 3.13.33

. . . . . . . . . . . . . . . 3.13. 33.1

. . . . . . . . . . . . . . . 3.13. 33.4

. . . . . . . . . . . . . . . 3.13. 33.2

. . . . . . . . . . . . . . . 3.13.33.3

. . . . . . . . . . . . . . . 3.13.35

. . . . . . . . . . . . . . . 3.13.17.3

. . . . . . . . . . . . . . . 3.13.35.5

. . . . . . . . . . . . . . . 3.13.36

. . . . . . . . . . . . . . . 3.7.1.1

. . . . . . . . . . . . . . . 3.7.1.1

. . . . . . . . . . . . . . . 3.7.1.1

. . . . . . . . . . . . . . . 3.13.23

. . . . . . . . . . . . . . . 3.11.4
. . . . . . . . . . . . .. . 3.7.3

Ventilation, forced air. . . . . . . . . . . . . . . . . . . . . 3.9.6.2
Ventilatio.q openings. location of. . . . . . . . . . . . . . 3.9.6
Verniers, m.arki”qof . . . . . . . . . . . . . . . . . .. .. . . 3.14.2
Vibration. . . . . . . . . . . . . . . . . . . . . . .
Vib.ators,use.;;;; . . . . . . .. . . . . . . . . . . . . .

3.6.5
3.7.3

voltage:
Frequency, interaction. . . . . . . . . . . . . . . . . . . 3.7.1.4

70

15

15 and 32
33
25
25
26
15
28
28
28
28
28
2B
25
29
30

8
8
8

26
18

12
12
12
33
7
E ,

8

Downloaded from http://www.everyspec.com



(---)

\

i

-.

. . . . . ..

HIL-P-24423(sHIPS)

)
Nominal rating . . . . . . . . . . . . . . . . . . . . . . .
Se ferenced20des . . . . . . . . . . . . . . . . . ... . . .
S8gulating transfonmrs . . . . . . . . . . . . .. . . . . .
Selection ofnomfnal rating . . . . . . . . . . . . . . --
steady rotate tolerance.. . . . . . . . . . . . . . . . . .
supply . . . . . . . . . . . . . . . . . . . . . . . . . . .
Surge suppressors.. . . . . . . . . . . . . . . . . . . .
Transient . . . . . . . . . . . . . . . . . . . . . . . . .

Waru.-up tiua . . . . ..i. . . . . . . . . . . . . . . . . . . .
warning md caution information Plat.3S . - . . - . . . - . . . .
washers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Weigh t....... . . . . . . . . . . . . . . . . . . . . . .
Welding . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
windows . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
wire:

End connections . . . . . . . . . . . . . . . . -. -.,-
Identification . . . ..- . . . . . . . . . . ..- ----
Internal . . . . . . . . . . . . .. . . . . . . . . . .;-.
Shielded . . . . . . . . . . . . . . . . . . . . . . . . . .

wiring:
Color coding . . . . ..- . . . . . . . . . . . . . . . . .
Harnessing. .”...... . . . . . .’.-...-. ----
Insulation protection.. . . . . . . . . . . . . . . . . .
Methods. . . . . . . . .. . . . . . . . . . . . . . . . . .
Slack . . . . . . . . . . . . . . . . . . . . . . . . . . .

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
workmanship . . . . . . . . . . . . . . . . . . . . . . . . . . .
worm gears . . . . . . . . . . . . . . . . . . . . . . . . . . .

Paraqraph

3.-3.1
3.13.23
3.13.36
3.7.1
3.7.1
3.7.1
3.13.27
3.7.1.1

3.7.2
3.16.3.2
3.13.50.5
3.9.1
3.11.1
3.14.3

3.7.6. S.1
3.7.7
3.13.7.1
3.7.6.7 and
3.13.7.3

3.7.7
3.7.6.1
3.7.6.6
3.7.6
3.7.6.2
3.12.2.3
3.20
3.13.46.2

3.12.4.4

? ?9s
7

26
30
7
7
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9
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