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2NTERIDR c@448uNl~’2K2fiEQUIPMENT, NAVAL BS52PB~

-C D8SKW REQU2StEk2ENTS F~

L SCOPE

1.1 llds upccifkatimt cowm 4Ae Wutc deatgn requtremtds, temt and opemttrw umdlfbm far laterM

communkathn eqttpment to be usatf In N9vaf ships. 23w prp8e of 4M spectffdht h to *cure tmU0rmtt7

of practtce, qudttg of materlah and mrkmmtd p necessary 20 meet tlw spectal reqtt3r0taenU Am equtp-
me5tdt0be lMt$lM2tn*s0fut3 UrAtOdwtea NavY.

2. APPLICABLE DOCUMENTS

2.1 l%e follovtw docwneata of the lmue in affect am tie of hwttatton for btds or request for prqm?.2,
forma~rto!tbe~cffkatkmtoMD exterdspect2hmlheretm

FEDERAL
J-C-175

L-P-387
L-P-504
L-P-513
FF-B-171
.s” e . . .
rr -”-...

FF-B-187
FF-14-836

FF-S-S5
FF-S-86
FF-S-92
FF-S-200
FF-S-21O
FF-W-84
FF- W-92
FF-W-1OO
QQ-A-591
QQ-A-596
QQ.A-601

QQ-C-320
QQ-C-530
GQ-C-533
Q+ C-565

QQ-C-566

QS2-N-390
Q-P-416
QQ-S-S85
QQ-W.401
QQ-W-423
QQ-W-470
WI-Z-325

- cable Assembly, Power, EIec&icaf (3-W4re, 3-YTW, Groutut4ng Plus Can-
nector for 125-VOSt Equlpmentl.

- Ptamic %eet, Laminated, Ttiermosslt@ (for Des@attan Ptates).
- Pla&ic Ebeet and FUm, Cellulose Acetate.
- PtastIc 9met. kdnated. Thermos6tttm& Paper-Dase, Pttetudic Resin.
- Bearinzs. Al. Annutar iGeneral Fwru&%)..-. ,

m---’ --- B-,,2- ,%,,..:,..,. ..,4 c&.,.-. thll.a. ~&Allcml=- —. “*., . . . . . . , ., ..””. .-, — “-. -“, ------ , -----

-Bearings,Roller,‘rapercd.
- NW Pkdm (fferagom, S4wue, &p and Weld&) Nw, Siotted, and tMtel-

Iakd, Sbxagon.
- Screw cap, 5!c42ed and H@n80n-H~.
-Screw,Cap, Sockef-Head.
- Screws, bLWMOe: slotted, t2:osn-Recessed, or Hexagon-Head.
- Setscrewq He~on Socket and ~line Socket, Headlem.
- Eetscrewa Sqw.re Read and Slotted Headless.
- Washers, Lock (Spring).
- Washers, Metal, Flat (PM).
. Washer, Stock, Tmxh.
- Atuminum A120Y Spectaf ~ed Section.
- Aluminum ANoy Permanent and *mi-Permanmt Mold Castings.
. Alumlnum-Alloy &d Castlr!gs.
- Chromium Ptating (Electrodeposlted).
- Copper-BeryUtum AUoy Bar, Rod, and Wire (Capper Afloy Number 172).
- Copper-Be@Ium Alloy .91rip (Cc@p-er Alloy Numbers 170 and 172).
- Copper-Nickel- Mc-AI1oY Plate, .wwet, *r@, and Bar (Cqper Alloy

Numbers 735, 745, 752, 762, 766 and 770).
- Copper - Nickel- Zinc -All’w Rod, fZiapes, and Flat Products v2th Ftnlsbed

~ea (Flat Wire, &rlp, and Bar).
- Nickel Plat~ (Electrodeposited).
. plating, Mdmlum (E2ectradqtwited).
- S21ver Plat& [Ztectr.adepoatted).
- Wtre, Round, Capper AUoy Number 510 (Ptmptmr-Bronze Ak ~~.
- Wre, Steel, Cmrroalc.n-ResIsth8z.
- Wtre, S2eel, SSIgh Cnrbon, S?rlw, Br&bt, Music.
- Z2nC Ccat@, Electrwleposited, Requirements for.
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M3L-1-ffs3E@3fF91

FEOE3L4L (Conf’d. )
TT-C-4Q0 - Cleaning 6fetlmda and Pretreatment of Ferrous surfaces for Orgmdc Coatings.
TT- P-265 Pigment, Zinc-Yellow (Zknc Chromate), Dry.
TT-P-664 Primer COaUne. Svnthetic. Rust-inhibiting. 3acauer-Resisttn3.
W- P-2S6

WL3TARV
M3L-E-1
Mtbl-lo
3dsL-M-14
MIL-R-19

M3L-R-22
M3L-C-2S

633L-P-79
M3L-P-80

Petmfafm, T=chiical.

E1eciron ‘SUMS, General Spectficatfmn for.
bwufattng ?dakriak, Electrical, Ceramic, CksB L.
Mobttng Pfmtfcs and Molded Ptasfkc ~% ‘k%ermosetttng.
3kmistor&, Vartafde, Wirewcmnd (3JJWOperating Temperature), General Speci-

ficattm for.
Resimors, Variable (Wlrewound, Power-Type), General Speclflcaticm for.
Capxitors, Fixed, Pnper-fXeiectrtc,OirectCurrent [Hermeitcaily sealed in

Metrdffc CaWs), General flpectfkatftm for.
Pfa6fk Rcda aMJ Tubes, ?hernwmetting, 3amtnated.
Pia6itc Sheet, AcrYUc Base, Aniiekctro.Watkc, Trmwprent (for 3ndicafkng-

AOIL-R-M
M3L-W-5SS
M3L-I-S21 -
MIL-T-’I19 -

MIL-B-857 -
MIL-S-Bfi7 -
?AIL-S-901 -

Lustrument Widows).
Skaistorfi, Variable, Composition, General SP3cUicaUcm [or.
Wire, M&et, EieciricaI.”
fttsuiktlon, Electrical, Synthetic -Reati Composition, Nonrigid.
7Wne, Impregnated, 3.aclns and Typfng (for Use kn Electrical and Elecirordc

Equipment).
Baits, Nu.a and .%xIS.
Reei CatdknZ8, Corrosion Reaielbw, Austeniikc.
ShDCA Tests, H. I. (Skuh-lmtnctk SMPbcmrd hfacfdnerv, !zquipnmftt and Syntemn,

31equtrem&d.5 for. -
bf3L-&9S3 - Drawfnse, Ekctriciti, Ffull and Mecfmnical Equkftment for Naval Sidpboartf Use.
~L-3f-978 - Refmrs Ik=rch and DeveiOPment (for E1ectrmUc Equipment).
343L- P-657 - Piasftc-62a2eri91, Latntttitti, ‘3hermmetUns, Electrical-InmWMfnw Sheets,

~L-R-2022 -
MIL-C-2164 -
b13L-2f.2765 -
WL-I-3158 -

M2L-I-3190 -
M3L-G-S278 -
M3L-G-S545 -
fd3L-L-S6El-
k5L-S-37f16-

bf3L-L-351S -
hltL-S-3950 -
6ff L-c-3965 -

bt3L-C-5015 -
MIL-E-5272

Gtkam C30231, Bitkone Resin.
3ktaYa for N8v81 Bhtpbdsmf Ekctrksal Ssrvke.
Cabiea, Power, Eisctricai, Reduced OknMer i-ype, Ramii Sb@bcara.
3bMer Sheet,strip,Ex2Yudad,and Mobkd SftaPBs, Synthetic, Dfi 3fe8i6iaad
lmsufatf.m T8PB, EiecWtdOl GkMB-Ffber (Reskn-nlied): WI Cord, F3b-B-

G3MtI.
fnsuifkion Sieevfng,Ekcfrisal, F3exfbk, ‘heated.
Gr@a8e, Atrcraft and hmtrumerd (ior km and fffgh Temp?rahIres).
Grease, Aircraft, fftsh Temperature.
3ampftotders rmd f.Jghfs, Indtcator, Sayonet Base, hfitdafure smd Candefnt,m.
Swttches, Rotary (Circuii Selector, iow-Currc.nc Capacity), General SpecUica-

tion for.
fabrlcattm Oil, Innfrument, Jewel SearIns, Nonspreadtng, Low Temperature
Swtiches, ‘%ggle.
Capaciior% Ftxed, NonsoUd ElecirolyUc (Tmfalum, Foil and Stntered-S1ug),

Gemri.1 Specification for.
Connectors, Ekclric, ,,AN,, 7Ype.
Envirommnfal Testing, Aeronautical and Associated Eqwpment, General

SrmcifIcaiiOn for.
BUMS. [ma and Water Sal (for TGKKfe amd Push- fluttw ?witchea and Rotary

Actimd Parts), General specillc~-tivn Ior.
Ptaslm, Sheet, ACIYLIC, Heat Resiwant.
pacidngb; Intdailauou and Gland IMdgn, Hydra.Uc, General Skwkremenifi for.
packing> and Gaskets, Preformed, Petroleum Hydraulic Fluid Ifeelmla!t
Cnendcal F’ilm% and Chemical Fl km Materiais 10. A1.mu,um and Aluminum

MI L-B-5423 -

M3L-P-5425 -
MtL-P-5514 -
MtL-P-5516 -
631L-C-5541 -

AliIIy6.
fKf L. R-57S7 - ftwtays (Electrical (Exciudittg llWrI!UW, for fZlectronic and Communication.

‘fYpe Equipment), General Specific Uon for.
MIL-L- S0S5 - LubrIcaung Oil, Aircra[t !tmtrument. Low Volafffity.
fdf L-G-7421 - Grease, Aircraft and instrument, Extreme LOW Te!nwrat.n.
hUL-I-’f?8S - Inaufation TaP, Electrical, Prenmre-seneiitve Adbes, $,., rlanuc.

●
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MsL-I-sssE(sf323uJ

mu&A:;lw:;M )
Termtnrds; LugkndfAPffce; Cri~aYk. co-r.

ML-P-8585 - Primer Contfng, Zh.c Chrcunkte, 2@+ Moksfu=-*~timfY.
M2L-A-B625 - Anodtc Coatfnm. for Afumbmm surf Aluminum Allom.
~L-S-8660 - SUtco!w Corn&&d.
642L-S- 8S05 - Bvttcttm md Switch AmartbUen, &naNfve ad Push (Saap Actkm), fienezal

BPXulsatlon Ior.
MIL-M-10578 - Metal (%tdltioner and SbIti f?enxwer (Fbasfdzoric Acfd f2Bse).
MtL-P-10071 - pins. Smlnz, Tuhfar (Coiled wtd Slotted.
MI L-S- 128SS - Bockekaj fO;PbJS-tn El@ctranlc Compments; and Acceoso?im, Gmerkl

Specfficaffm for.
M3L- L-15016- Lubricwfrq Oil, f3meml Smrpm.
M!L.P - 15024 - Platen, ldentfflcatfon - lnlormntlon and 2dnrk1W for !dentftlcatkcmof Electrlcat,

M! L-P-15035 -

kaL.-P-l9a27 -
~L-P-15ftk7 -

MIL-M-15071 -
M3L-E- M060 -
MIL-I-1S126 -

MSL-P-MIS? -

MfL-F-
151s0!30 -

MSL-$-14391 -
MXL-P-15228 -
MIL-R- 15634 -

M! L,. T. 1565P -
M! L-L-15719 -

M! L-S-15743 -
MIL-B:1S346 -
MIL-E-169S6 -
MfL-T-167s4 -
MIL-W-t6876 -
M2L-I-1691O -
MfL-I-16923 -
MIL-L -17192 -

MfL-I- 17205 -
MSL-E-17S62 -

MI L-B- 17S31 -
MfL-1- 18051 -
MIL-P-lSIII -
MtL-G-le586 -
MfL-G- 1S709 -
MIL-F-

10207/1 -
klt L-P-

19207/2 -
6?IL-S-19032 -
Mm-s-m?oo -
MIL-A-211S4 -
ML-F-21946 -

Ekeclrc.ntc and Mechanical Equipment.
PfasUc Sheeti lmnfnated. Ttwrmosettbm. Coffon-S’abrkc-Base, S4w!@lc-.

Sfmbl.
PfMttc Sheet,!x@nked, Iltsrmokefttng, Gfkw-clo@ ftbfamfne+fmfn.
Pfasttc -kkterfal, Lmdmted, Ttwntoaettfns, S4148, NYlm Fabrkc Sue,

K%enokfc-Ftestn.
Msmmfq squkfment and @mkmma.
Enamel, Equkpment, LfgM-Gmg (Formufa No. 111.
Insulation ~pe, Eleetrtcal, Pmmure S=miftw Adbeslm and Prmmre

Sensitive Therottmekfkng Adhernlve.
prm461mfBs mchnfcal 00cuutentatbm for F4em3r PQRS tar Et6ckrkcnl and

64echardc61 Equ@wt (f3aml S@m8rd flea).

Fume, Styfe Fo2.
Swftchm, RofaIT, BnftP Acttcm.
primer, Pretreatment (Formula No. 117 for Mctnls).
Subber Bheetq and Cut, Molded and !dxtruded Special Shapzd BeCfMm -

Synthetic, Medium Soft, Sbfptmard Gasket Use; Sm.* Low ‘tkmperrdure
Appftcatkon.

T=m.m!t! Dg: S@@? ~~, ~=r.
Ubrtcafbto Grease (Hfgh-Temperature, ZtectricMtir,DaUandRoller
Searkngn).

Switches,Enc10S.X4Rotary,SmapAction.
BIN of Materkals (for SMpa ard EfdLu Components).
Electrical Cbtmpa, hg Terminals and Conductor Spffces-Pressure Grip.
Termbml Boards.
Wire, Electrical, fnsufated, N@ Temperemre.
Interference Measurement, Electromwwtlc, Metbcdo and Lfmfta.
lnsutallns Comp.nma, Electrical, Embeddtng.
Lubrication Desfgn, Lubricant, and Lubrication Information for Electmnkc

Equipment General Speckficatlon.
Inmdation Cloth and Tap, Electrical, Gtass Fiber, Varnished.
Electronic Retdr Parts Remdrements. Procedure8 for Provisionim

Technical t&.men fation a“ndtSock Nimbert&.
Bear fngs, Ball, Annufar, for Quiet Operation.
fnsulaflon Sleeving, Electrical, Flexible, Gkam Ftber, Siftcone RuMr Trek@.
Plastic Sheet, faminated, Tbernms.stting, Glasn Flker Skase, Epaxy-Restm
Gaskef.s, O-Sttn& Shtpboard Elecfrkcal Junctkan Eox.
Oreaae, Ball and SoUer Beartng.

Fu5etml&ra, vp@ FHL fOU

Fu6ehotdere, ?ype FHLIIU.
B!uffkng ‘n&W, NyIOn.
Bynchr.as, SO and 400 Cycle, General speclflcatfom
A lumfnum - Alloy Casttngti, fffsh Bfre@.
Fuaeholders, Blcck and Plug Type, and Associated Electrical CffP% l%neral

*c ffiulttmn 10,.
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MUTARY (Conttd.)
MSL-M-21566-

I MtL-6-21604-
S14SL-E-21991-

I 44sL-M-Z2104 -
MSL-T-33361 -
MtL-5-224s2 -
MSL-G-Z2637 -

I
241L-I-2N042 -
MIL-S-460S -

I 6TANDAR~

~UTARV
M6L-sTD-106 -

M2L-STD-107 -
MtL-s’f’D-2wl -
hffL-STD-242 -
M2L-STD-37E -
MfL-STD-4k4 -
KIL-m’D-661 -
MIt._sTD-701 -
hfIL-sTD-740 -

6!S1?!571
3!S15972
2fs155.73
m17029
2! S17040
,m, mm ,.-. .-. .
=17042
ME17Ma
ml 7044
62s17045
63S17046
ME1’f14s
MS2633S
MSS22225
6!SS737
MZ2S38
tds36239
MS36340

Motdins PtamIc and Molded PSa6tkc FarkQ, As&ssfos-Fiber Filled, Arc- and
Ftante-1206kstant Ph4acOtc Reslu.

-CIW, f30targ, MuU2pole and selector ~IN, 1 to 10 Amp?re.
Electronic 2Ype De6@at2cm8, Sdent2fIcafton Plates ml Markinsn; Ftequtremmds

for.
Markers, Idatttflcation, Elestr:sal Wire, RremJre 6.?nsltive Adhesive.
lhtwad ComPOuItd, Artttaeise, Zinc 23u8t-PetrOtatum.
Servo Mc4cu%, Getmmf Srsx221caUo!t.
Gr4a6e, Akrcntt and Sns2ntment, Gear and Actuator Screw.
6nsutatlIM Varnt@ Electrical, Imftr@m.
s24 BWC, car&m and Attoy, RRM4, dq.tare, SMI Ftat (for Bpriw@.

DeStrdtkem of ‘ad NM2c Requtremmt@ for Emdosures for Electric and
Etactrcmkc Equt6ment.

bfechwt2cPl Vtbrn2t0nS of Shtpiuard Equipment.
Etectmm ?’uhen, Setectkon and UW of.
EIec2mrds Equtrm?ent Puts (Setected ~rdo).
Impresnatim 02 6%0us NOnlerrma Metal Castings.
Standard General Re@rementa ior Etectrmdc Equipment.
NJcnttficatkm CodIt?S and Application of HmkuP Wire.
Frelerrcd and Gutda!tce LLstn cd semiconductor Devices.
Airborne and 53ructureb0rne Noise Mea6uremen1s and AcceF4ance C rilerta

02 SftlfAwmd Equipment.
tatnfm, Lmutttescent, T-.Y-l/4, Mtntature Saymneq Zt@e Contact.
kmp, Sncandeaxmt G-4-11’2, MInfature Bagduet, Stngle Contact.
lamp, lncandmcent, G-2- M3, ?Atntmre S9yotwt, SI@e Contact.
EtuSf@ Tube, NPT, Nylon, Stse 1.
Stu2fkng TWX, NPT, NYtcm, S16e 3.
*.!@!& TILk. Nm. . . . . ... _.Nvlm S&a 4T.

S4ufftti2hbc:NPT; N;foti MZe S.
ZtttNttW ml% NPT, Nyton, size 6.
StuNk ‘M=, t4P2, Nyfrln, Sis4 7.
S4uSfUts ‘2u&, N~, NYkIn, S2se 8.
Stuff@ ‘SWEZ, NPT, Nylon, SS?AS.
TormtztaL W, Crimp style, Copper, Insulated.
Wadter, Smck, Ftat-frdernaf Tooth.
Washer, Luck, FtnMZat.srnal Twth.
washer, m, ~llt, Hetlcal, Lfzhl Series.
Washer, L.ak, Sptlt, Hettcal, M~um sates.
Washer, Lock, Wit, 16elical, ~=w *riea.
Washer, Lock, SpNt, Helical, Extra Neaty series.

I

DRAWINGS

NAVAL SNIP ENGU4EE~G CSNTER (NAVSEC)
9-s-4725-L - Inserts for Aluminum Casttnzs.
9S00-S6202 -73075 - Swttch, Notary, Multiple Panel Mounted, 10 A‘ IP., ISOV.,

AC. Sim?te Rde Btadea, ’77x S- LJR.

I

9 )00-s6202-73193

9100 -E4505-73314
9.tW-36202-73295

9uJ0-66503-73436

S!$IOO-SWS-13437

Switch, Ibfultipoie, Notary, -i% Return, Fusltive &tent ACtiOII,
Panel Mounlimg system 2462, 344S [fnterior Units for Enclosures).

Terminal &Mrds.
SwUch, Rotary, Multi fmle, TYW 4JR, panel Mounted, 10 Amp. ,

130 V., AC, R*TY Action CutCut.
Swttch, Rowwy, *lector 16 Position, for Sound Powered Telephones,

Panel Mounted, TY!MS JA-?C(16), JA-6C(1~) and JA-IK(120.
Switch, ffotary, Telephone Selector, 10 Amp. , 130 ‘) , 135 V.,

AC Panel Mounting, No Enclosure, 2 Sect. 30 Pos!twn TVPC
JA2C(30).

●
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DRAWIN06 (Cent’d. )

NAVAL SNIP ENIX14ZE14U4C CENTER (NAVSEC)
BoOO-S6505-7366? - Dial Markbkys for IC T@fe6ra~ md MI*- W*-.
cwo-soaoa-73724 - Snlt.$fxayin yhfachlne.
6000-s620’2-73826 - !)wltch Rotary, k4ultiFQle, panel f60umted, 10 AmP., 1S0 V., AC

Double Pole BIadns, TYW S-ZJR.
6oc-34fd202-n9a7 - Swlfch, Rotary, MuluP040, P#m@l Mwnted, 10 AaifA , 180 V. , AC,

Common Rntnr Bfmdm, ~p5 E9JFL
mfd-swol-mm - LISW ldksfor, zvffcfA10ar48tiF-&PF,Wm. B-X’fA_

B-27Q.
S000-S6202-74225- SWftcLRotarySekctor,I$PMS-fJF,O-ZJF,6-?J171&3AmP.,

1X V.,AC, Pad bftmuted, No EwXOsure.
11~-0S202-74S07 . LAzfit, fmdkmfor, S9itcfkrcmrd, 2 bmp-DC CkfM.
SdOO-Lld802-l@$22 - switch f?otary &lec ,r, Cfatm 6aT& S AmR. , lW V. , AC, panel

Mrnmtod, Na ~fosui’o, A@sembUes.

fWBLfCATIONS

NAVAL AYW 8YST.:W COMMANO
0%1s0s - L, f-. f4mysyuhrtwf 3mmptfm=mAOwaff=.

DEPARTMENT OF i?ZYEWOE
EaJ@mok EO-1 - w*ru Mm fdenflfteaffm @b&s for Su@T csfafOdIr@ - Part L

(C@e5 of spedficatIma, atandamfs, danwfnPs and ~bficatba r*ed % @em fO ~@-
spedfic ~urenwnt IuncUOIW cfioufd be otdmbnsd from tba pr04urfno uU* or ss d&ected W tbe cOamact-
ino officer. )

U.L%%iE%%%lndfca@l,the iadue hef**m-d*~for-07r_tif.r
.- ‘Ike fcIUo=4nU dmxmrmts form a fnrt of fhb medficaficm to tbm extent ●peel-

proplsnl shall nppfy.

NA’ITONAL BUREAU OF STANOARLM
~ IfAil - Scrm l%read ZWufnrdJ for Federal Services.

(APPIlcaticM for coF4ea .Qmuld be nddrea=d to the 6upimtntemd@nt of DDcuments, &mernmcnt i%nuns
Ofuce, wasfLb@On, o. c. Zdtoa. )

Ef401NZEfUNG f3XPERf&OENT STATZON IUMWRT
No. fMd2’5 - PnTord @ecfficaiic419 for Uw Iffumimdicm of lrierlor Commurdcaftm Iras!runm-s

aid Ofher Vlmal Kmcplay ST6tem9.

(Appficatton for cofies ofmuld be tuM?ea8ed to the U.S. Navy Mn?tne E@ne-sr@ Labnmtom, Amia$oUa,
6fd. 21402. )

AMERICAN SOCOYTT FON TEETiNG AND AiATENfAld @l?dl
AIS9 - Zhw CmllW (FM OILI)cmInn ad &el thrdware.

(AfmAicafIon 10? rAV4eSafmuld be @dPecn&f to Uw Amsrfcmn Sociely for ‘EhEMxI and I#A@Iriafc, 1016
Sate 6tre0t, Ptilfad@d,a, Fa. 1910S. )

AMERICAN 6T’ANDARKWASSOtXAT70N (ASA)
B27. 1- Lock Wssftem.
YS2. 16- Electrical @nd Electronic R@femme tfmfgmticaa.

(Ak@caUm fO1 COLAE8Ef!oWd be a@r6.SEKIO m tk ArtWriCOQ mandads Asa@c@ffml, k., 10 IMt 40fh
Street, New York, N. Y. IM16. )

(T.hmksl society and tecfmtcdartsceiautm 8PBcifIcaUone d A.r@rds am oemmffy avaflable for
reference from Ubriwleo. T8%F are Q4M dfstrftatied amcvs tecbfeal oroam aad @z!g Federal WESCISS. )
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I

3. RUJU2RSA2EN7S

9.1 Cp@tflcatldn.. CRWNfcaUOm !! rqukrc& will be kn ●ccordance with the fndkvkdual equipment
Speckficakhm.

S. 2 General requirentenf5. -

3.2,1 The cbtafled raqufyenmttm Ior the kndivldlal equipment 8ftaU be specified kn ths kndivkdua) M@-
ment specfficatton wfdch shall Ust NW fmrticubu r.qufrements mtfined hereinafter aJ@Y@f 10 the Indfvfdual
equtpment (e-se 6. S). @ case of dfacrefmxiea &tveen tbks apoctficatim and b fndlvkduml equipment c.pecl-
ficatkm, the Indlvtdual .squkpment sfmctficatkon ●ftall govern.

9.2.2 primary requ Iriments.- All the umal deefrable cturacterkstfca of commercial cqttpntenl are
equally Imw-rtant from * Naval fmint of vtew. &me cd them, however, are c1 eacepwnal importwtce in
Nrrra I practice. Certakn additional cfuiracterkstkcs not norfdfy tncorprated kn NM destgn of commercial
equipment are extremely imprtrui on Na al 6h2p& TiM prhnarg requirements wbtch Sre the basio Ior lhe
selection 01 all Naval equl pment are.

(a) Maximum reUablNty Ior operation tinder shf@nard conditkmm of extreme beat, ml! spray,
moisture, vibration, stik and tncffnafkcm as described herekn.

(b) Material and &sign to be IIghhvefght and .zom~ct consistent wttb rellable 8h@oard operation.
(c) Wuflmum accessIbiUty for maintainability, Inspectlcm, mid rqmir.
(d) Maximum simplicity at destgn ccmslstenl with other requtremrmta deDcribed herekm
(e) Maximum re6t8tance to corrodve action, kn ~rticutar that of moist ma air and ultra violet”

radiatfon.
(f) Maxkm.m operattng ad maintenance economy.

(g) -mum l.tercfwweabilfty of ~yfs.
(h) hfinim”rn number of mcesmq maintenance partd.
(il Sa2isfactav kdentifkcatian of all equipment and parta for ezue in accurmte requir3Ui0”1rtS,

(1) *tl~actOw *aw@s vIM full and conch mwfacefrfns and operaung kndtrttcfhm.
(k) hhximum eaee of re@r IV Naval permnnd and wfth k Iacffktzes ordinarily Iantd onboard

shtpn of the Navy.
(1) W.iiwm pK&+ti*i iti 0fa3taiing ●m msinienance pxmxmei.
(m) Mwtfmum eaae c4 knstafkation.

3.2.3 NAWN2C nwToval, -..—

9.2.3.1 N.armatty, specific NAVSEC appromd ci design and materials wormed for use Ln a given
equipment is cbtaitted by the mibmimion of workdng drawings to NAVSEC vka the Government inc.p?ctor.
This action is required prior tocommencingwork(6ee9.9.S).$uchapprovalwINbegivenh wrttkmsby
NAVSEC or the NAVSSC authorised ksent by endorsement of d-wings or PIrckwne orders.

3.2.3.2 In the development of a design, if a contractor considers it neceseary or desirable to change,
de~rt tram, or modify the requirements of controlling specifications and drawtmge, he shall consult with the
Government inspector concerning such dewwtures or modifications and affer consultation, if sUN conaidcwd
desirable, the matter shall be referred fo NAVSEC for decision. To avoid detay, it is essential that this ix
dcmf, if f.nsslbie, prior to the Cmnpietion and submission of worhing drawing6. When subtnttted to NAVSEC
f. r decision, Ibe reason for such Chwges, modlflcattons and dewrt.res from the specifications together with
a ]ustltication for any change m contract price shail be ctearly stated in the contractors letter and the GOV-
er”rnent Inspector shall comment fully thereon in his better 01 transmlRal to NAV~7C. This procedure is
important and it is eese.tkal that it be [ollowed atrict~y to avoid delay.

2.2. S, 2 Approval af drawings 01 equipment I or Naval use iB, in atl cases, secondary to satisfactory
operaUon under service cmdttions; by approval of drawkngs NAVSEC Ihereby assumes the respmsibilily
to tbe Government for the fmrchm?es of the nmtertal represented but kn no way assumes any pmrt of the
contractors responsibility as to the design or the satisfactory performance thereof for the purpne Wended.
St for any reaeon, an equipment falls to meet eervice requlrementi during the guarantee period, although Us
uae baa been tentatively sanctioned by NAVSEC appro.at of dm hrgri, such fact %es not relieve the contrac.
tor trom the reafxmsibUiQ of correcting de!ects and mnktng such changes as may be necessary 10 meet the
r3ervkce t’t?quirements witbaJt acklttional cost to the Gove?nMMt fOr the necessarv Mar and materials.
When drawings have been approved hy NAVSEC subject to specific modifications and the contractor has no

o
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cd,j,.cUona 10 nuch n!ottificaUmW lfw contractor may proceed il 60 dfrec led with the work in accordance wUh
Ihc drawings as modlfitd on the aSSutnF4i% that revised +rAw’tnKs may b+ mdImlUsd in due course for file
and to record the I.wl tl,al the rqwcdivd ,nodillcalu.w habc aclually b.wt nmiv m the drawuqw and followed
U, It.- work.

3.2.4 Cnmplete.eu6 uf cq.lpmtwl - 11 Is [ht. intent O( Ihc equipment apcci[hcallons to obtain ,quipment
complete in every way r..=y fir opw’iuio” ?.ud M.rvIcr., unless specillc cxcepion is made m !ke tqwcdicatmn
stating that certain fmrts are to he supplwd b; fhe Cfivemment or from other murcem

3,2. S Omfmions, mistakes, and dtwrepncies. -

3.2.5.I m misplacement. Incl.smn. or ondsslc. of anY ~rd, !ettor or Wet-tion nlark s~il in w
way h cnnutdt.rtxf to a;lcr thu !wtnif,.t tnlrnt or nk,nnlng of this speciltcatmn or 0[ any kndivkfual equipment
!+aclficatkm which rvl,. rrncvn Ihls spcci[icatlmt.

3,2.5,2 Any pwt of an rqulpmenl or any romp-merit essential w tht specific pmformimce characteris-
tics thereof wtdch 18 not described in full or at afl in mu specifications or drawings Qertaknfng thereto but
which 16 nece6nary (or the proper periormancc oi the equtpment m accordance vUh k“ Specification require-
tnema, SIIFIII be suwItked by the co,ux actor without an increase b! the cc+UraCt WiC@.

3.2.5.3 ktf@takea in &.6cripUom of equipment dekal16 which, if m% corrected, would interfere wUh the
spectiicd performance cbrmactertstics 0! the cqulpment involved, shall not relieve the contractor of tfw re -
spcmsibllUv for meefkw the purtornucxe requirement ,oi the spectficaums or for pmduci”g sausfactcny
results. Such mislakes atnfl be currrcted without an increase In the contract fRiCe.

3.2. 5.4 In any case of dwcrt.fnncv or lack of Clarlty in lkia swlfication or kn an bnilvidual equipment
~:x.ttflcaiio,ti fiI~h ref~ret~es th. s S;KX:, k->, bm. the cm?cacts,r shall Prom@fy requeaf ckari[icatioc from the

contrar!tng ofiiccr. N+.!tht r s,tc’f~ veqtietit nor lho !im,> rt.asmmbiv necessary to retmlve the dincrefmncv ,,r
provi+ .Iarific:>tirm SIIJII rch..w !f,c wf,tract.: .:1 his rvsponsibliir~ for timely delivery of equipment ,twet -
mx lhc m,rtornrdncc chamclcrls!ics .,1 tlw s~cd:ctuons. Work Iwrformed fused on such dlscrezallcy or lack
of rlxritv shall IW m II,(, c,,!:! rw’w, r’s OW!, r,sk,

3.2, 6.1 Cwdr:u!f’,rb shall !.ukc m, Chanr,)b I,. WV’ +qr,,vvd drawuuf wllhout oblainuig the approval of
f+AVSEC through Ifw (;,,! em men! mscm!tnr. Aulhurmxf t tmngcw comprise ttvrns beyond Ihc original intent
,N Ih,. coat ract, Ebc,mdc. ,,1 VK.I’,.. N,XI or dec!’t.’ds?a .. <,s<of changes shalt be submitted m and approvwi b?
NAVSI’C I,, >fum anv work i> tu,d.~rt:,k .W in cwmw lion Ih,. r<,wtth, Ocveloprnmts include alf m xldtcat ,,,,,%
nc.cc>sarv to comply with d,,: oricm.i I mteh: d the cum tact atti the pruper vhf satisfactory cuntplrun!l
thereof

3.:, lkluut,o”s. - F’nr w, Iwses of Ilus .Pccifwrdlo, h deli, hitions swcificd it, 6.4 shall WIPIY.

3,4 hlJl! ’r&j:. -

3. 1.1 GwKJral. . ‘fhe equiprn,,nl dr’11 be sturdily C,mstruc ted of 2. grade of material adequate for each
specific application (see 2. I).

3.4.2 S.bstit.tiou of (vqual or s,qwr m’) nmteviais or parts. - ‘f%c s~cif Ication.1 standarda, drawings——
and pubI icat Ions in ~~. b?en Iisii~ 16—sfiOiThiiie~iib”~bidwm IIualkty which WI11P#Ovkde for goat de sign
t,, mrel (h,, rigm-o.s nevd. of th- Naval Smvice. The bidcfer ur Ina,n!faclurer may Canstder the listed n@e-
rials or substitute my nrater ia 1 of equivalent grade m lie. of the specified malerialo provided ail other re-
quirements of the i,tdividual equipnu. nt specification are futtill e,. Before such substftutiom are made,
approval for each application shaif be cd?fained in writing from the command or agency concerned (see 6. 5).
II the contractor desires 10 M6ke substUution fOr a spctiked matcrkal after the deekgn tm been approved he
shall submit a statement t. the command or agency concerned describing the Prcqmsed Sutm42tufion, tof?elker
wit h evidence to sdmf ant iate bis claim that such substitution is dmirable and w Uf not aflect reliability. At
the discretion of tbe command or agency concerned, test Eample6 msy be required to prove the suUabiUty of
tbe propsed substitute,

7
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* %4.3 Fw3gus-leart matertafd. - _-tnerl materials shsll be in accordance wfth mqufrement 4 cd
M3L-S’3W434.

# S. 4.4 Ffsmmlbfs maserM.s. - Ffammnble nuueriam thnfl be III accordance wfth requirement S of
mS.-Sm-4S6.

+ S. 4. S Arc-m~ mmtertah.. WertafB wed for Insulatirm of efactrical Per circusm, wbgre

~~ ~ pslble, *U cmform to NW 101-

msarkaf

Ce’runk
Phsftc, hmtnkadu&r-&tt4i-
Pwmc~

Su3tMted tfwr@m-

Sf%s%%%!
PIMssc @e*f,

hmknmed tftcrmO-
-ftb!4hdteetm, KIMs-
dca, Ettkcme resbl

mum, moff@
pfasue afls molded
pfastfc prtn

htOM@ pfastkc,
●l!xae redn,
lbermmetihs

Slucificstkln ‘Types.

U3ff,-x-lo AN

mL-P-’f9 GMG

mL-P-156s7 GME

mf..-6wlwl

~L-M-14

ML-M-14

G6G

k
GM
cm-s

MfbtK40
MAG
MAf-so

{%%0
S. 4.6 Turfc umferfslc.. - Mmterfafa wfdch may produce harmful toxtc wifmrs under comfittom encaul -

temd tn Namd servkce sttd 1 not be used. Mercury and radtum shall not be @ed an rabmartnes. FfadtOisO-
topeo *11 not be used without spncificapprovalIrom the command or asency concerned (see 6. 5).

X4.7 Wood. - Wood ehsll not be ussd, unfeBs npeciflcally permllted in an imffvfdunl equipment specifi-
cation. —

3.4.8 ~s. - Metal fmrts nhall be of a corronio. -resisting material or of a material sivm a corrosion.
reslsunt treatment or coating. Excepf as otherwise specified, tit. Iollowlng still apply,

3.4.8.1 Aluminum. - Where the use of lightweight metal 1s desired, al.mimm alloy shall be used insofar
as practicable. Aluminum alluvs, excepl castiIq@, shall Coniorm 10 ASTM standards. A lutnin”m aIICIY CaStiW
shall conform 188CQ. A.591, CIQ-A-59G, or ali,,y 43, temper F or alloy 356 01 W-A-601. where aluminum
alloy castings for bish M rtmhtih ad high qutih?+ applications arc rvq.tr, d, they shal I coniurw to M3L-A-21 180.

S. 4.8.2 ?Aagnesmm. - The use 01 n,t+gtmsium shalf rfifuire specific approval d the command or aseKy
ccmcerned for each af?+i~catlon (see 6. 5),

# S. 4.6.3 Ferrous alloys, - Ferrous alloys studll be In acccmdanc’e Wth rq.men,wd 15 .f MI L-STIJ-454
Where enclosures, cases, frames, panels, Imackels and miscclfranwms hardware are labr, cated cd s.te,.1,
such msteriale shall be treated to prevent corrosiott in accordance with requirement 15 of M3L-STG-45!,
Corrcmion rewstftc% steel casfinss shalf conform to M3L-S-867.

3.4.8.4 Nonferrous material (excefs aluminum). - Notdermus matertals, excep aluminum, Bhnll
conform to commercial standards.

Downloaded from http://www.everyspec.com



o )

●

M3L-1-SFSE(SHSS6)

3,4. S. 5 ~.- Zinc shat I not be used where the increased electrical reaimance of the surface, due
to the protective treatment, has a deleterious e[[ect on electrical perlormsnce.

4 3.4.8.6 Springs (material). - The type and grade of material used for and the prvcez.a!ng of spriIv@
shall be entirely suitable Ior the Intended purpme. Spring matertsl shall conform to the following apecl-
fications, 88 applicable:

Q-C-585

QCtv-586

QQ-C.590
cc-333

QQ-W-401

Q-w-423
Q&w-470
QQ-W-777
M2L-S-1647
M2L-S-46023

MfL-S-46049

Subject

CoWr-Nickel-Zinc-AIIOY- Plate, Sheet, Sfripand Bar, Copper
Alloy Humbers 7S5, 745, 752, 7S2, 76S and 770.

Cop@r-Nlckef-Zinc-A1 loY-ROd, ShaF@s and Flat Products with
Finished Edges (Flag Wire, S+rip and Bar).

Copper-Beryllium Alloy Bars, Rods, and Wire.
CopP?r-Berylllum Alloy Strtp, Coppr Alloy Numbers 170 and

172.
Wire, Round, Copper A [by Number 51A ( f%osptmr Bmnse A)

spring.
Wire, steel, Corrosion. Rea18ting.
Wire, steel, High Carbon, Spring, BrisM, MUSIC.
Sfeel, Carbon, Strip, Cold-Rolled, UntemPer@ Spring.
steel, sheet and Strip (10S5) Aircraft CNality.
Steel Bars, Carbon and Alloy, Rmmd, S+are, and FM (for

Springs).
Steel, Carbon, Strip, Cold tWled, Nardwed and Temp?red

Spring Cmality.

3.4.8.1 Other metals. - Gold,
shall be of suifable quallty 10 n]eet the r.?qiire menis 0[ this s~cif ication and tbe individual eq.lpment spec -

silver. nickef, chromium, rhodium, tm, and lead-fin alloys, if used,

ification.

3.4.9 ~l~l$s, - In JIIY Idasftc C,,!) stderefl for use u, u>tcrlor V,, nuuu,llcatlon equipmenr, fhe prOFerfies
O( fir,, resistance &e 3.4. 4), arc rc.sistmcv (wt. 3.4. 5) and low loxlcitv (see 3.4. 6) are intporlant. In ad-
ditio,,, f?.wd mechanical and elvctrtcal properties ar,. m!co.sary. Lwm. alea Pfasttcs 1. me Iorm 0! sheets,
rods, tubvs, and special sh~pcs (chm.,.ls, a!,d S> [c!rchl arv gruer:$llv .SCC! w’hcrv z rlgld ttmteri al, having
dielectric pr<,wrtics, w,d C. IX,I,IV of iwin~ rratiily ,nm’iu,wd or Uibricatt,d IS !wt.detl. - Cut or machined sur -
Iaccs tit glass has. Ianunmcs .,-A Wt ha! Irmlc<d with lacquer. Sin,ilm wrfaees af other base laminates
shill be cumlcd with a cli. m Iacqut, r. Molded plastic: arc ee,,vrallv U*WI wher? a rigid diclccfric is needed
and whore the Iortu or shapu is such thal Ink ‘IWIIIPU <.dt ui shm.1 sfin’k :s loo CUSIIY or tinle-cunsuming or
wht, re tht. fkvf is too Ctm!plvx i“ desu$r!. The m,,ldtng Lonqx,.ml .scd to Prwi.ce the parts sbal I also have,
good moldability in a great $ariety of mulds; most of ttteti, molds bei!ic alremiy in existence.

3.4.9.1 Mechanica!~. - Whenever piasllc mat erl:ils are comemplated for mechawcal awlicationn———
as replacements or substitutes for meta I IXIrts, d.., Consldc,ratton shall be gtven to the fire hazard (see 3.4. 4)
that such usage may incur. TALIIM 1 and U s.mnmri.c thr chdracwrlst)c> VI the various plastics for use in
selecting ma ferial for mechanical applications.

3.4.9.2 Electrical ins.tati w ~rts. - Piasttcs used for electrical insulating fmrts shall be of the type
specified hereinafter {or fhe various classes of oiectrical insulation (see 3.8. 14).

3.4.9 .2.1 Laminated tbermosetting plastics. -

3.4,9 .3.1.1 Classes A and B insulated equipment. - Sheet taminates shaft conform to type GME or M2L-
P-15037. F&da ‘allatubesshallconformtotypeGMG of MI L-P-79. Special shapes shall be of a .suMabte tami-
nated fibrous glass and me famim resin combination.

3.4.9 .3.1.2 Clam H bmulated equipment. - Sheef faminatee shalf conform to lYW GSG or MSL-P-9$1.
Rods, tubes, and special sha~s shall be of n suitable taminated fibrous glass and silicone resh) combLoat40n.

9
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3.4.9.2.2 Molded thermosetting pfx+tics. -

3.4.9 .2.2.1 Ctase.es Aanri Btnsuiated equipment.- Molded w,rtsshall conlorm to1ypeh5AI-600r
MMf-300f MlL-M-14. Inthose cases involving Small-mass parts andwhere the design is such fbata lower
im~ct grade can he tolerated, type MMEof MXL-M-14 may be used.

3.4.9 .2.2.2 Ctass Hinsufated equipment.- Molded WtsshaU cOnfOrm fotyWMSG 0rMS3-300fhSfL-
M-14.

3.4.9.3 Thermoplastic materiai.s. - Pfa.?tics which melt orsoIten under test condiUonaimtmsedby
equtpmtmf sgmcifications shall nu be used.

3.4.9.4 R2tnted tasitcs.- Pkwdicmtirhlsabllnor=llyk!wtihedhtiemtunl color.Where
a.-.,ii.co,.~ U= *PPUcation,this color maybe obtained by mtdfw..l.rhg mattc,totb,
base materiel, providing eiectriczd or mechanical properties are not adversely affected. u for ‘any reason
sausfactory to the command or agency concerned, the procurement of coiored base material is not feasible,
color may be obtained by @ntimg with insutatins lacquer or other materials approved by the command or
agency concerned (see 6. 5). 1%.e tnsutaffns facquer ehall conform to type G of MU,+ 173S4.

Table I - Comparator chart.

Relative ratim? of molded thermosetttm? plastics.

s$ecMi-
Cat2w

a&M-1~

AL-M-f,
43L-M-1,
ML-M-II
#2L-M-lJ
flIL-M-lJ
dfL-M-1~
ML-M-1,
UL-M.1,
4fL-M-1~
#IL-Ml,
dIL-M-lJ
tIL-M-14
ML- M-1

,h2fL-M-f,

nw Resin

:Ff+’ PttenOUc

:Pf.d;, PhmlOuc
:Ff-1~, , Phenoftc
>Ff-2~ PhenoUc
2FS40-{ Ftiwtofic
k3FE Phenouc
MFG Phenoftc
klF5t Phenof ic
HFf-10 Phenolic
UFf-20 Phenofic
:MG Me famn,e
mm-s Meian,iw
UME Melamme
wMf-3u NaiMn,,,,-
UA(; A htyd

fiSfL-M-14, MM-W A tkyd
~6nL-M-i4’ MCG Diaiiyl.

lh4fL-M-14 hssfi
@lthalate

Silicone

IM3L-W141 MSf-30 I Silicme

Wood ftour
(celiutmw)

Cotton (cellulose)
cotton (Cefhllose)
Cotton (cellulose)
Cotton (cellulose)
Mica (mtneral)
Asbestos (mbwral)
Asbestca (mtneral)
Anb?stoe (mineral)
Asbcsfos (mhh.ra 1)
cellulose
Cotton (Cellulob;)
Asbesf .s (rein,, ra 1)
G1.ss (mihc.r al)
Ctilv-asbestos

lmi,,eral)

Astn.stus (miner.1)
W nerd
Gfass (nluwriill

-—

VG\ F
GF

i
G,E
EIE
vGI L

F ‘F
F F
F F
F F
E E
F F
GIF
FIF
FF

C,VG VG!G

.

~
=

ij
~

%
b
~~
—
1.s1

1.37
1.39
1.40
1.40
1.00
L 90
1.$7
1,65
1.65
1.45
1.50
1.18
2.00

2,23!
2.M)i

1.65
1.80i
2,001

Rat&gw, E - exc.llent, VG . very Kaod, G . gwd, F . hi., P . ~r

~‘ Cc4Um or wood tluur Ililed mofdin~ cwnp.ndb sl,al! rim Lw used, unless specmcitlh
approved by the cwmnuud .r agmwy cutwerned (see f-. 5),
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Table 1- Comparator chart (Continued.

T
Resin Fillerspeclfl-

Catslm ‘rYIE

4L-M-I

52.-M-I

~L-M-l

aL-M-
215S6
aL-bf-l

}223

;DI-5

IDI-SO

MFA-SO
lSAf-.9o

, -eltcu

DtaNyl-
p4tthahte

DtallYl-
Gfam

Acrylic polymzrfA21aate
D2allyl-

WIa2e Pdyetbylem
telwh?hakite

phlbuC / A61m6tm9-Olass
AlkY12 I A9besto@-Glam

VG=veVfmod, G=& F=faf

yg

P.pwr

3.4.9.5 P196ttc idsntsficatson platen. - Wlr3n ptastic materlal~ are used for Idenflf iction platee, bmiruc-
tim platen or tiring d2aorams (me Y. if. 10), the nwteriale shall bt in accordmce wUh L-P-9S7.

3.4.9.6 DIrds cmd trsnspmrent or tranmucent w 18. - Placxlc for dials and other trmmpnrent or translu-
centappllcatlona*1 Ibeinaccordancewith MIL-P -WI, L-P-504 or MIL- P-5425. In general, @y6tyrene,
mtihac rylatea, allykq cellulose aeeuite &t ymte., vinyl chlortde-acetales and melamine are acc epblr mate-
rlOls for dlaia and re Iated t rcmelucent or tran8rnrent POrta.

Table U - ComWator chart.

Be fative rallng of laminated thermosettlng plastic sheets,

.>
——
Mechautcal

sfreiqrth

--—.. _

1---
g
s
3
~

~

Mm- P-997
hu2r P-15fM7
M2L-P-15027
L-P-519
L-P-513

,, L-P-61S
@w2L-P-150s5
~, MIL-P-M035
@2L-P-15095
- htIbP-16d35

;
..—

GEG
NPG
GfdE
PBE-P
PBE
PBG
FBI
FLSE
FBG
FBM

E
G
G
F
P
P
P
P
P
P

—.
G
E
E
G
P
P
P
P
P
P

i-
G
E
E
G
G
P
F
F
P

G
P
E
F
F
F
0
G
G
G

G E
G
G
G
F
F
P
P
P
P

P
P
P

FbItlmfm: E . e2ceSSmi. G . mad. F = lair. P - mm. VH . verv Wh. H = &h. M . medium. L . lom-. -----_

11 Cotton fabric bane laminates nhall be used mly where high-impact resistance for gears, cnmo or BimSlar
wrta is required md each appllcatio” sIQII be specifically approved by the command or asency concerned
(me 6. 5).
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Table n - Comfmrator dart (Cmtlmued).

mlL-P-181’Y7
MYL-P-181TY

GEE
GZB ZtmE

I 1

m

—

mmp:E. exceUQat, 0.trx41, Q= fti, P. fwr, VI?-very Mgb, lf=h#M. medIUm, L-IOW

a,{. 10 Cemmltcs - Cermtcs wed for Prpmes of tnmfstton till be in accorbce with 64IL-I-1O. AU
surfaces ot c~~ ntmlf k utawd or. U“rtszlm U Immactknble. the *88 till be treated wtth a
siticme mrntnfi (& Corntng ~ *, or .3&fW&t) ticetite 10 the comnmnd or agency concenud (ma
6. 5). Prtor m the use of cemm!cs for In6ufatkm, tbe contractor hall ●pzctflcally callItsuse to the attenttoa
of tbe comrrmd or agency cmwe.rned and 0b4atn ~v3J.

S.4.11 ImpregatStlrf& m&idlm8 and e~ Iattng Comx ndn. - f&derlals used Ior Impregnutng, em-
- or encapclllsftng elecfrmtc PUM 8fall not, elk r tn the slate .x3their ortgbml awttcatlm or rm h
r-2t cd *, Imve any tnjtfrtms effect 09 Ute tnmAatIwI ma4ertaIa 40 wfttctf * are amdted @ *U na
cau8e comealm or &terxnattrm of my utluud lmrw. The corn- selecti s6mUnof f~ at Iempemturm
blow lt5”C. nor C- at temymntums b m mtnua 64”C. R4gtd matedaw wad for ~lU@ 0? em-
tibfs ~ in mttBscembUes *U he 6n accordance wtfh 641L-I-1492S and the fOUOWbIW ErBc108nren @MU
be a- ~r -s. ~1* Or 6@* ~ * ●-.

A. i“~::”~w%~ - ~~ ‘x -id In
UE kmuvtdlaf equtpmmlt cmctflccdbl, *

se ted td provide wtimum ~rformce of the a9semblY. h Icumal, VP
B“I&&tits aye-to Me ~erred, except whim crttlcrd electrical ctuuacterimks rue required or where Utt

~ *rtwa*e for the USembty M8y emxed 106”C.

S.4.11.2 &kCtiOIl C4 m8tsrial. - UnIess attmwtse BWCUkd In ML-1-16924, or BP?cfflcsUY awroved
byth?m?n OY -! c~efi.~ (* 6.5), the -urns under which b= =tertals are awued amt
* sbaff la all recfme conform to tk manufacture- reeommendntkmc.. fimerer, the se.le.%tm at a
~cmtm co- stroll bc @uctI thm meither tbe material tt-lf nor the Pr0ce8B by which it Is ●wiied @IFJl
hare a d4t0fmrtbu9 efhct m t= opemfton 01 the ansembty or the overall equipment.

3.4.11.3 General rformance cbni-aclerisflcs.- ‘3twse materials are prtlcutarly useful where tt la
r@~,tO~~-~.P:_=tih-a,tist 111.iM.reaLI rtrldb .wwortcd Mmnauy mttmt
the effects cd atwck and vibration are mtaimized.

g. 4.12 ~~. - All glass Ior use in uM6 10.. protection 0[ meters, cathode ray futm, and 10? Viewing
dksde.and b,dicatoru ntml! IX clear, prw+t.ntt.g w evidence of distortion whet, viewtd Irom any aw!e.

3.4.13 L:Jpr~eyNs. :~.f! ,!gl!rlc.a~]g!!. . Lubricants shall bc fit.luctcd frtitn the applicable tpectfitntkms
Imted ir. tablr lfI ?. m’!c, numzlb m..:] rsl,. r to lubr icimls hy cvrrect NiIty &.hIwti :UM as well as by
track ahd e,I.w:JI: Mu,, !w,d,t.r. Whw: the manul.wtw,. r 1s uud,lk 1. dctvrtmm tfw applicable Iubrlcani,
cumplt. tf inl, >rimLiL,, ,:: I I,, <p vif u .pphcatiou bull be 1, .rwatdmi to the conmxind or ageacy cwwem,ed,
with ii rc~u..m ! ,r ab.:. t:w,., }.quipmer,l shall be so desl&nt@ a. 10 US+ w few diflerent types of Iubrlcar,ls
w pmctlcll,lt. It mm!: Iw Ws.ihle 14.quickly and con.w,iemly lubricate the equipm.mt, due consideration
btbw give~, ta ac.,.~ PT,i,al,lt il16mlh.d Iocatim, number of twls and accemwrien required, and so forth.
All ~inta requlrb,g pvrmd,c Iul,ricatw,, shall be crmv,mkntlv accesstlde (preferably from the frmt of the
tit) 1(, p.rnu: Iubricat iun wittv,ul miqur ditassen,hly. h general, the required bearing aod gear parts shall
h+ co,molttittd into the mwm,!.:u t,ut:.h,<.r of greaat. or “11 Iagd cases with only lhe opwwing shalts protruding
thrwg!’ adtquafv Kd)%. C’wes tw small fw umpuctiun cuvets bha H tn. so #iaced thal thvir rL.n,ov.Jl for
bench lnszn’ucm would nb! vtcvss;!al, 11,. disturbam, UI any wrong excepl mat fast.mwf w that casti,
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Table 131- Characteristics and appbcaliona of iubricanta.
_— .-— ——

Specification
E “-&t’i’a’ “- ‘“--”’-J=:–=-:=-=-—d

Characteristics and app11cati0n8
————— -- —--- .— --- -——- -—----

hSIL-G-3345 lGreasc. a,rcrafl, hiuh temperature

hllL-G-3218 lGrea8e; amraft and instrument ([or
low and high temperatures)

MSL-G-7421 Grease, extreme low temperature

I

0- to 300” F. Soda soap and petroleum oil, long I
retention and water resistant. Used for high ap?ed !
anti -friction bearbqw, engine accessories.

Synthetic oil grease (-85” to 250” F. and 300” F. for
short pericds of time: 1, 000 hours at 250’F.and
10,000r. p. m. 1. Bieedinz 5 percent. Used in
ball, roller, amd needle bearlnf?a. gears, and on
sliding and rollirw surlacee of euch .?qutpment an
instruments, cameraa, and electronic gear.

LOW starting torque (-lW-F. ) (650 hours at 250” F. ~
and 10, 000 r. p. m. ) lithium base diester oil. For
u8e in low torque application where 8tart8 at -7W F.’
or lower nuy be required.

MIL-L-15719 Lubricating grease (high temperature, ~ O“ to 300” F. slllcon-lithlum soap grease lor use on
electric motor, bail and roller i hall and roller bearings only of electric motors,
bearings) clam IS bwutated. Tfds greaae 16 not to be used

i for action invmlving metal dIdmg on metal,

M3L-L -6085 Lubricating oil, gear, p+lroleum
base

!

I
Ml L-G-23527 ~Grease, at rcraf t and mstrunaent

I

M3L-G-1V709 Grease, ball and roller t wring

hLIL- L- f5016 Lubricating oil, general prpose

] s~readi”g,,lowley~rat”re
MI L- L-391S Lubricalmg o,! mstrun,enl, non-

.—— — — .-— . ..— ——

journals.
I

Dlester oil, reduction 0[ Salmnic corrosion a hasi.
requirement. Used for electronic equipment where
a low empration oil ia required Ior both high and
low temperature applications.

Minus 65” to 250” F. range - reduced evaporation; )
ruei p.e.enikm and umiti.kn, a.iabiiiiy. Fur ..e
on hghtty loaded bearings of fire control equip-
ment and instruments and related components
such ao synchros, gyros, gears, bea;hgs, slid.

ins mrts, and small instrunmts.

For uee on rotatirg, sliding or roller bearing,
surfaces at medium speeds with temperature
range of 125” to 2W” F. and intermittent me at

225” F.

For general p.mtmse use.

For Jewel beari!,gs. I
!

—

W’h,.rcver possible, prel”brica ted, walled-ior. Me beartngs shall be used. Where tbe use of seated- [or-life
be> rm~s is not practicable, si,tgle shieid or owt) type bearings m2y be used, as applicable. Grease lubri-
.3 !cd ball bearings shall be Id, ricated hy means of compression grease cups and grease drain ptugs, wherever
practicable. A lubrication chart in avcorda”ct’ with the apphcable requirements 0[ MI L- L-11192 mav be sup-
phed bv the “,anulacturer

3.4.14 WPa. - Sheet metal and cast enclosures shall be completely painted in accordance with the
requirements outlined hereinafter, Plastic enclosures normally will not be minted (Bee 3.4.9. 4).

3.4.14, 1 C~a@t~, - After all machining, wetdi”g, and brazing operations are completed, the exterior
and ima-mr swr[aces of all metal e“clos.res shall have all rust or of her visible corrosion products removed;
(rust r?mfwal lrom ferrous metal surfaces shall be in accordance with MI L-M-10578, wid shall be thoroughfj
cleaned of all grease, oil, a“d dirt by solvent wipi,,g, vapr decreasing, or Causlic wa $hing and rinsing,

13
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3.4. 14.2 Undercoats. - Either of the following undercoats shall be applied:

I

I

(a) one cml 01 Primer Pretreat men: C~tlng m accordance with Ml L- P- 15328 shall lx applied as a
continuous film 0.0002 100.0005 mch thick.

lb) A hot diptank phosphate or chromate-phosphate treatment cord ormi”g to type I of TT.C.4 90 fol-
lowed by o“e coat of primer, conforming m TT. P-664 or hOL. P-85f15 and applied as a contin-
uous {Ilm O. 0002 to O. 001 inch thick.

3.4. 14.3 F,nish coats. - Gray enamel, mmlorming to M2L-E-15090, shall be applied in sufficient thick-
ness over the undercoat to provide protection of the equipment a“d to provide a S.atls factory appearance.

3.4.15 Protection against corrosion. - In order to prevent corrosion, all metal prts shall be of suitable
corrosion ?esisting matermls or other materials treated m a satisfactory rnmmer (see 3.4.15. 2) to render
them adequately resiswmt to corrosion. Internal Prts fabricated w ,,mderrous nwerials conramed m a wa -
tertichf or submersible cnciusure need not be gwen a corrmmm I’E.SMU”! treatment in accordance wilh
3.4, 15,2,

3.4. f 5.1 Corrosion resistimg mater ia 1s. - The following am sdlis factory corrosion resisting malerlals:..— —-..———.

(a) Silver
(b) 8raSS
(c) Bronze.
(d) COpfMt.
(+.) Copper -nickel alloy.
[f) Mckel- copper alloy.
([1 AWtenitic cmrrosim resistant sleet.

3 4. 15.2 ~o~rosio.n.re~~sli~re~ !men!s. - The rorruslon rt,srslmg uwmments listed hereim[ter arc
sa!islx’t orv. They shatl be applied aft:iiiifabrica ling operatims such as welding, machinlnE, dri Iling and
tapp!cc fmw been cumpleted. Unless ofherwlse specified in the conrract m orcier, currosion resisting lreat-
“,ems ska 11nol be applied m surfaces which arc in functional cmtact where gouging cm binding may be a fac-
tr,r cm where the freal ment might interfc.c with norrna I functioning or where electrical grounding through the
swtace is required. Other corrosion resi*iir,g ireai mer,ib, i,,c iudi,,g Cci.ikir,atiorl cmthgs such, 2: x c!ec!ro
de fx,sited nickel, shall be approved by the command or agmcy concerned prior to them use (see 6. 5).

(a)

{b)

(,)

(!II
1.
($<

(#
lkl

(i)

Zinc Coating (hot dip ga Ivmizing) conforming m ASTM Al 53, [or parts other than threaded
fasteners. u. less prt specifications rontain olber requirements.

Electroplating 0[ zinc conforming to cP.ss 2, ty~ D or Q@ Z-325, for surfaces not 10 be minted
tmcept that cfass 3 thickness may be used Ior extermlry threaded parts, bolts, studs and wash-
ers. Class 2, type 1 ptating may be used on pr{s which are cwdinuo”sly exposed to lempw’a -
tu.?s in exm.ss of 150’ F. or are intermi[ttmtky exposed for short periods to temperatures of
approxinr.!feiy 300’ F. Either class 2, lYFW n, or class 2, type ID coatm~s shall be used on
s.rlaces lha[ are fo be pdimed

Kl,.ctroplal!”c of cadmium c’ocf,,rming 19 t!’pc U, cf”ss 1 of ~- P.416. for s.rkwes .01 to be
WUIIM. TVIW r. rrass 1 mav bt used ,,n rurts which are coulmw,ub]y wqnwd to Iemp?ratures
u ,.XWS, ,,1 150 F. or ,mcrrmttcntiy cx~sed [or sh.rf Wr,ods to lwnperdtures of apprOx, -
!,wlk.ly 30,! F ?,lht>r typt f], CILSS 1 ur typ’ M, class 1 voalw!s shall bv used ut, S.rlarvb
1!>.$1 a, e !, ,1, !m, ntod. C(f.ctr,,pl:, tr% of cmfr,,i”m sII. !l $M,l I,c used iul.,rmitv in 211Y instru
,!:,,,, { !,, !.qd,, ml!.,,1 !), 1,}, ,,,,pb. ilf,. ms .s I“llows.
(r I Wht.r, pku<d fmrts 2P. m Grmse ur oil chambers.
(21 l.uvk W.SI,V, ,.
(31 Thrv., ct,d ,XCI’l S.

:.tc.ctrbpitirbnti o! cl,rm,iun: cur$lorn, m; t,, QQ-C- 320
t’1,.t (,,,; >l. [,>,? :>f ,,,vL, 1 ,cmlur,,,,,, ~ 1<, CJQ-h-2YU,
:..l,:vtr.pla! >,,<, ,,{ wl,,cr .,,,dormmg to W-S-365.
C1.crroptattw of gold to a th,ck!wss lhal ts adequate 10 IMSS the salt spray test UI 4.4. !2.
Anudx Irvatr,rz,l of alumm.m cottforrnmg t. MI L. A-8625 for surfaces ,)0[ w be fmmled. For

s.r[acws !,, ,x, fm,ntvd, ellhcr lhc .Wh(mi id h31L 4-8G25 O. chem::al tremmmf In accorrbnce
wilh M3L. C .5541 miay be used.

Pfatln.m tihcatimtc, when used, shall be al least 0.003 mch rb,ck u, w,lhsla,,d crmlinucms imnter-
slon i,] sfilf waer.
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3,4 15,3 SrIcchmn #,r m.vdls. . 1!, order 1. mmlm,ze corrl,sim, atmck du? m elt.clroly tic action helween
disslmili,r nwl~s jhe,: USCII m r<mtact with each other, thv selection of metals shall he llml@d 1. those bav -
inx a snmil dillcre, w,, ,,( clcclr,cal polw!t’al 1. !rw clec(rl,cbvnltcal series. The same Pri. ciplc applies II,
tbc Seletili .11 of a corr,,s, c,,: r.s, stmc Ireat.lcnl (see 3.4.15. 2). 1,> addllm. mcrallic coalmtgs that aw anmhc
l! I Ihv bw!c nwlal VIII .bll,, rcl <alrantr pro femion 1<, the !$. SIC met’dl and so arc, 1001rcqwred to be completely
frrc from pres. Me!allic cmitmcs that are cathodic to Ihr basic metal :tre required m be free fmm pores so
ltml acceicr’dmi corros,.t, 01 the lmsic metal at y!.rcs will not take f?lace. When selecting metals. the manu -

fartumr should ronsult table IV wwermg 10 probable actmn ld Combmatmns of metals m sea water. Where
contact is required. for idruct. rat reasons, betwcm dissimilar metals hiiving large di[l.renc,s of .Irrwolvttc
polentrdls ISI the electrochemical !+crws, ~bc contact surfaces shell be isolated with at Ieasf two coats Cd !’ar -
msh (or other SUWJW means) at the time 0[ assembly.

TWdr IV - Sea waler corrosion of galvanic couples.

Since sca u,m!r is a gcmd clectrolyfic conductor, and since ft is common practice to combine dis?muilar
meta Is a!KI a;loys in structures t.xpmed fo sea water attack, galwinic ct, rrustcm IS encountered quite t re -
q.ent Iy.

Galvanic action in sea water follows the general fawB of galvanic corrW9i0n. However. the L’XICIUW.. maK -
nesiwn and strontium present in sea water tend to precipitate as carbonates on cathodic surface. The cflect
of such precipitated de fnsils, plus heavy growlhs of marine organisms, is to stifle the gti.amc effect and to
di.wribwe the galvanic pr.leclim m,?r larger arvas d cathodic s.rlaces tbm wuufd k the case i, their ab-
sence. Marine growfh6 also tend to distribute galv.mic ‘dcllon over the anodic surfaces In in fcrposi!w a conl -
mo” reslsiance which reduces the relatfve importance of the initial reslsmnce of the electrolyte.

On the basis 01 practfca I experience and experimenml observations, the table has been constructed as a
qualitative guide to wha! may be ,xpccted when different metals and alloys are Cmnbimd wilh diflcrcnt 2rc>a
relationships i!, sea water e~wsure. The commoo matcriaks have been arranged i“ a <alvnnic serws WL1!I
respect 10 sea water. In the case of active -wsslve Im4terrals, like lhe corrosion reslslmg Smels, 11 hi. I ?ell
assumed in the table thal these alloys may sulier accelerated corrusi.m when in contact with all materhils
more noble fhm their acfi?e slale a,,d that they may acw.lerafe corrosion 0[ all !n.3Wru.ls 1.ss nobk. than
their p+ssive state. 1. “f her winds, th? table tends 1<,err in the sale dmect ion.
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TABLE IV -(Cent’d.)

_ WATERCOllROIJlONOFGALTANICcOtl-
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TABLE IV=(Cont‘d.)

SEAWAI%B COMMON OF CALVAIUC COUPLLZ -C-
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TABLE IV- (Cent’d,)
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TABLE N- (Cent ‘d.)

.*.

“Reproduced by psnvn ission from ‘CORROSION

o

published by John Wiley & Sons, Inc. 1948. ”

HANDBOOK’ editedby H.Ii.Uhlig,

3,4.16 Bolts, machme screws, studs =nd nuts. Bolts, machine screws, studs, and nuts shall cotdurm——
10 FF. N-836 -FF-S-8S, FF-S- 86, FF-~, FF-S- 200, FF-S-21O or MI L-B-857, as applicable, in accord-
ancewith3. ?.11 and 3.4. 16.1,

3.4.16, ! M;ttert. is, . A 11bolts, screws, or nuts used on the outside of wmerllghl (or better) enc !Jsures
shall be .1 ,,icke l-copper or brass. All other bolts, screws, or “.ts may be 0[ steel (when treated as speci -
f,ed m 3.4, 15. 2(b), (c), or (e)) brass, brmm .r uicke l-copper alloy.

3, 5 Parts . mc~,_—— —

3.5.1 Gaskets. - Gaskets shall bc irl accordw,ce with 3. 5.1.1 through 3,5. 1,4

3.5.1. I For static seals (betwt.en unit case am+ coverj gaskets. ,,0,, ring, m accordance with hUL-P-5516
or class 2 of M3L-G-18586 shall be used. For square or rectangular enclosures, the reside radius of tbe ,,0<,
ring at the corners of the enclosure shall be 1,(2 inch IniII imum. The gasKets shall be lubricate-d wilb a com-
pound in accordance with M3L-S-8660.

3.5, 1,2 For reciprocating nmticm seals (pmh b“tto” shafts) a“d for rotary motion seals (illumination
rheostat shafts or operating knob shafts where the rotational speed is less than 10 r. P. m. ) gaskets, “O, ring,
in accordance with 6f3L-P-5516 or class 2 of kQL-G-16586 shall be used. Gaskets Skafl be lubricated with a
com~und i“ accordance with hif L.s-8660, Clea?ames and uther instal kit ion data as speci lied in MI L- P- 5514
shall be wed. Tbe ,,0,, ring retaining groove shall be cw in the shaft, Where I“brication in service in re-
quired, k shall be provided as specified ior pneumatic seals in M3L-P-5514.

19
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3.5. 1.3 Where the use of ‘+O, rings isnol practicable, gasket materials sballbe maccordancewtth
M3L-R-2765 (oil reniaLant)orcfas61 of MLL-R-15624 Iormher than lowtemperat.re (minus 20” F. minimum)
applications.

3.5, 1.4 For round dial windows .- All gaskets for round dial windows shall be of a contirmous band of a
circumference less than the gkass and shall be so arranged that when stretched over the glass fhe matemal
will form over the edge and the faces of tbe glass fo Iorma ‘,L1, shaped gasket.

3.5.2 Dkalsand pair.ters. - Dials sball beef plastic materials as specified in 3.4.9.6, except where this
fs not p~cticalti indicate~b. the individual equipment speci[ ied. Poinfers slwllbecd plastic ma ferwtlsas
epecif ied in 3. 4.9.6 for illuminated units and of aluminum as specified in 3.4. 8.1 for non-illuminated u“ifs.
l%ei aceof lhe dial wfth the markinge, fetteringand graduationa shall be placed as close as practicable tofhe
dkal window. Tbedknl laces, markings, lettering, lettering, graduations andpninters shall bavea matte
finish. Fornon-illuminated instruments me fal dials may beu.sed.

3.5.2.1 NomLnal diameters of dial markings shallbe4 inches, 6 inches a.d8 inches measured acr.ass
themttermost item of marking, Ieftering orgraduation onthc dial (see 3.5.3), Dial markings and pointers
sballbe in accordance with 9000 -S6505 -73687. The markings shall be free lromdistortim with clear md
sbarp edges, The width of thepointer tipsball be the same width as the dial graduations. ‘f’bepi”ter shall
not cover fhe graduations to which it refers but shall extend only fo the nearer edge of the gradmtiom. For
other dial sizes specilic approval shall be obtained from NAVSEC.

3.5.2.2 Dials andpoirders forunits havings elf-contained redill.minatlo. inaccorti!)ce wtth 3.8.13
shall fmve dark faces wttb white numerals, graduations and lettering when viewed under high level ambient
ifl.minat ion and shall present red numerals, graduations and Ieuerlng when the internaf ilh-mnalim is
ener@zed and viewed under low Ievcl ambient ilfwnination. fn units having a single i“dicatio., the ~inter
Sbafl havea wfdte border. In units haling twoconcenlrtc indications, distinctive n.merals and shapes in ad.
ditionto awhitekrdrr asswcified intheindividul wuipn]e"1 s~cificatio” sbllh”sti toide”tify each
pmnter (see 6.3),

3.5.2.3 Dials for units not having self-contained flwmination shall have white faces with bfack”wmerals
graduations and letterinE. Inunilsbavinga single indication, the pointer shali be black, lnunitshaviW two
concentric indications, distin.ctivc colors and mmerais ae speci[ ied in tbe individual cq”ipment s.wcificat inn
EAalliwu sedtoidentify eacb@rder(see6 .3),

3.S.3 Dial SizeK. - The size 0[ dial markings, diaf window openings, and dial windows shall be as follow%-

Approximate
Maximum diameter dtameter cd Diameter cd Thickness of

diaf markinga window openkng window glass window glans
.—

Inches Inches Inches Inches

6 4-1/2 5
6

1/4
6-3/4 7-1:2

6
1/4

9 9-3/4 1{4

Vral wmdmw Ior s“bmers,ble umts shaft comply with the rtq.iremcnts of th, individual equipment specifica-
Ilwl.
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3.5,4.2 ~ w~qh~rg. - Lock wanhers, or other means shall be provided for securing threaded cmnec -
tions. lock washers shall be of corrosi.m resistant material (see 3.4.15. 1) and aball conform to NW followlnc

~T?E _—specification MS sheet number

Emernal tooth FF-W-lW MB25335
spring FF-W-S4 MS35237 through

MS35340 as appftcahle
Internal moth FF-W-1OO 63S25233

internal tooth type lock washers shall be used only where specl[ically approved. bck washers still be used
with bolls or machine @crews and nuts in al I cases, including those used to secure electrical connections ex -
cepf on standard Navy terminal boards (see 3.8.11. 1). The use of sell -lcckw nu~ shall not requtred addi-
tional Iocklng by means Of lock washers. Where Lock washers are used externally for e.ecuring to an aluminum
part. a. additional flat washer shall be provided to prevent marring the a@i- protective Cuating.

3,5. S Washers. - me sizes of washera shall be in accordance wi:h FF-W-92, or ABA S27. 1.

# .- Bearings shall be in accordance with requirement 6 of MfL-STD-4S4 and as specified

# 3.5.6.1 Searlngn, ball. - sail bearings shall be in accordance with FF-B-111. Tk.?Y shall be applied and
installed in accordance with the recommendations of that Speciftcatkon. Grade CO ball bearings Shaff be .“~
wherever pmible. When ball bearings O( the metric series are required, they shall be In accOTdMICe with the
individucd equipment specification (SC<>6. 3).

e 3.5,6.2 Searingo, roller. - Roller bearings shall he in accordance with FF-B-185 or FF-B-187 and
shall be appbed and msfalled in accordance with the recommendations of the8e specifications.

f 3.5.6,3 Bearings, sieev~p. - Sleeve-tyjm bearings ohall not be used unlesrt approved by the command
or agency concerned. When “s&, they shall be constructed of oil-impregnated phos@mr bronze, Meatm for
replenishing 011 reserves as required by the intended servtice skait be provided in accordance wtth the bearing
“!2”!!!20!,!??,s,Cert>rnm, ?nbtlo”,

# 3.5.6.4 Bearings, notse tested. - Where required, nol.se tesfed bearings shall conform 10 M2L-B - 11031.

3.6 Farts, electrical. -

3.6.1 G-. - Resistors and cafmcitors et 011 be selected from the types fiSted in M2L-STD-242, as
modtfk’dby3 .6.4 and 3. S.5.

3.6. 1.1 Use of nonstandard pa rts, Whe.> a contractor km determimd that circuit appUcaliona Cannof be
met by using !mrts selected Iron) eilher those specilid in this apeclf ication, or those afxci fled in MfL-STD-
242, the contractor akall Inform the command or agency concerm.d of the following:

(a) If size and wewhl are the reasons for refectlon of the sfandard fnrt, gfve detaiia as to physical
rq.iremems in eq.ipme”t which makes necrms.ary the use of the nonMandard fart.

(b) If electrical characteristics are the reason for rejection of the standard part, give detailed cir.
cuit analysia as to owmtion when @andard wrt is used as against when nonstandard part 1s
Um?d

(c) If undue delay in prod. ctlon of equipment IS threatened by not beinK able to procure sfandard
parts, Eive delivery dates of both standard and nmmandard parts,

If the command or agency concerned authorizes a nonstandard part to be used in place of a standard part, the
“onsfandard part stroll be replaceable by a sfamlard fart. Mechanical reptacemenl shall he provided for by
allowing mountins sface, providing nvaunting hole~, and other nwasuree such aa may be neces$ary in the
equipment to permit replacement i“ the field with a standard part. IIT such caoes, the contractor shall ln-
lorm the commrmd or agemy concern+ 0[ the type designation (including nominal values ‘&id tolerances) of
the standard part Ior wbtch the nomfandard part is being substituted.

3.6.2 Fl_eguirememe for semi-comluctor devicee. - All semi.conductor devfces to h@used shall be In ac-
cordance with tbe provisions of MIL-STD-701.
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3.6.2.1 O@ce Characteristics. - Equipment performance shall depend only on semi-conductor device
characteristics defined by the Military specifications.

3. 6.2.2 =. - Semi-conductor device maximum ratings shall be [ollowed durmE the equipment de-
sign. Selection of the typ? of device to be used shall be based on the conditions specilied in 3. 6.2.3 through
3.6.2.11.

3.6.2.3 Stgh ,nltage. - Maxfmum applid volfaze shall not ‘exceed the maximum voltage rating G4 the de-
vice under any envuonmental or operating condftion.

3. 6.2.4 III h current. - 2%e maximum current ratiW shall not be exceeded under any environmental or
. . . .di#GE--

3.6.2.5 Fbwer dissi@ion (mntko applications). - For audio apphcations the insfmtaneous power required
to otxain the desired output pver shatt in no case exceed the rated maximum power dissipation of tbe device
under any environmental or operating condition during any portion of a cycle.

3.6.2.6 Power dissipation (switching applicaf ions). For switching applicaticms, the instantaneous power
may exceed the rated maximum pwer di@6i@ ion only after and to the exfent that m analysis will show that
the peak instantaneous power and the duration and repetition rate of this peak results in an average power be-
low the rated nwimum power dissipation of the semi-conductor device.

3.6.3.’1 Ambienf temperature, - The effect of the specified ambient Iempera lure on the semi-conductor
ratings shall be determined.

3.6.2.7.1 Junction temperature. - Maximum rated se!m-conductor junction temperatures shall not be
exceeded. The Ioilowing fxdnts shall be considered in an equipment design.

3.6.2.8 MOWItiW of the semf-conductor power devices .- The semi -conductor kmwer device Shall be
mounted to allow maximum heat transfer out of the device. ‘I%edesire dmounti Wlsthe mounting of the de-
vjce directly on Its heat Eink or Dnfbe mefal of a chassis. The equipment design shall be investigated to de-
terminelf ofher semf-conductor compcments require such mounting.

3.6.2.9 ~.- Sufficient heat sink shaflfx provided so that the equipment Per formanceshall be as
Specified at the maximum Specified ambient temperature.

3.6.2.10 C--- Convection coolhk? shall be a prime consideration during equipment desiivt. Circuit
boards shall be mounted vertically to allow’ Inaximu mheattransfe rtothecirc.fatim gair.

3.6.2.11 Transients. - Equipment desihmshall be such that under any mcdeofoperational mvitchi%zof
theequipmerd, including on and off, or withan input sup$dy over voftageoi 3M percent Iora period of 1 mil-
lisecond, theoutpst volfageof the equipment rower supply (ies) 8ttallno1 vary by more than 20 percent when
tested as specffld in 4.4.19.

3. 6.3 EIectrontu3ws. -

3.6.3.1 preferred list. - All electron tubes shall be in accordance with MfL-E-1 and shali bese!ecled
from those fypes in MfL-STD-200 Tentative and final electron tube complements shall be Iistedon Form
Df)816anrf four copies .r each lis:fomarded 10 NAVSEC. (Copies of Form Dl) 816 may beobfained from
‘he Govw’nmc. u! inspector, except that ac’uvitles of the Depirtm.m 01 Defense should make appbcation to the
Comma. dmg Olficer, Naval Supidy OeFO1, Philadefphra, Pennsylvania 19120. )

3,6 3.2 Electron tut)e<lrcawcitor sockets. - Tubeur carxicitur sockels shall I,eof thr single-unit fype—— -
in accordance wifh hUL”:5--~B~anY, type Lmcketsare not acceptable. (This requirement is nol inlend~ to
precltie theassembtyof several sockets ona !wpprtinglrame providing thecontacf claps forxny socket are
on imulaung material which is not continuous wifh that of anyothcr socket. ) Contact springs shall have POsi-
tive confacl and pusifive action. Socket conmcts shalf be Sifver plafed pbostior bronze or beryfliun, copper.

3. 6.4 Capaci10r6. - ‘31m use of electrolytic capacitors sha,. be restricted to equipment applicaliot! where
space and weight limitations prohibit the use Of paper dielectric capacitors. Each application (employmg
electrolytic capacitoral shall be specifically approved b{ tl.e command or agency concermd(ser 6.5) if .01
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permitted by the individual equipment specUications(8ee 6.3). Wlenappmved, Iantalum electrolytic capacl-
tor$conforming to MfL-C-3965 arepreIerred. Plus-in tyfEsare fmeferred and fhecaPcltor sMll&fIrmly
8ecured in the scwkeL

u 3.6.4.1 Variable c.apxifors. -

# 3.6.4 .1.1 Air-dielectric variable -.- Aidielectricic mriable capcitor6aMll ktiaccor&nce
with requirement 201 MIL-STD-454.

3.6.5 Variable remstors. - Variaide resistors enlployed asiliumination, volume orgaincontrols [or
vital equipment shall be of wirewcmnd constr.ctio” in accordance with MIL-R -22 (for high wafta.ge application)
and MSL-R-19 (for low wattage application) andshalf provide facilities [or Staking to prevent turmngof the
body when the shalt M rofatedin servLce. For nonvital equipment, such as sound motion picture prOleCt018,
sound recorders and rcprcducers, varaablc composition resietors in accordance with MSL-R-S4 will beac -
ceptnble. All commercial tyw Switch -resistor combu,a: ions shall be provided with mechanical stops at each
end of the shaff rotation.

# 3. 6.6 Tra.mfornlers andinductor~. - Transformers and inductors shal! be in accordance with require-
ment 14 of hffL. STD-4Sd and as specified in 3.6.6.1. Unles80therwise specified in the individual equipment
specifications (ace 6.3), trans formers and inductors shall be grade 5, class S, and Ufe expectancy X.

3.6.6 .1’l”pt tn"sformers. -lnWttransformers foraudto application s&llhcomplelely enclosed ha
high permeabffity rdloy shield. Primary and secondary Windings shallbeseprate dfrnmeachofhef by one or
more electrostatic shields, the shields being ?rOunded.

3.6.1 Ref2vs, --

3. 6.7.1 Relays Shall t>cdesigned tooprate dlrcctly from lhe normatpawer supply of theequipmem con-
cerned wt!hout requiri”gtheuseo[ resismrsor lranslormers. Pawer s.ppty tolerances shall beassp?citied
in 3.6.3,

3.6.7.2 Rc.fayssbafl conform tohff L-R-5’fS?or htf L-R-2C33. Relay sshallpreferably b.?of the plus-in
,.,..” ,.,,,. .’””.. -...( . . . . . ..-. ).1...,.,..,,,,, .-,? .. . . !! C,,,!:! sec!lr~. !. 0!, .T..JU”W!: mcke!sr. m!? !1s? 0! her-.,. - .. . . .. . ... . ... . . . . . ...-.-”.- ------ ..”. --- ..-!
nwtic ally sealed relays shall b, approw.d bv 14AVSEC (see 6. 5).

3,6. 1,3 Relay sshailopcrate satls[aclorily, shall make fir.,, iOw-re6isLa.~e cOn~clt andskaii retain,
their setlin~K in any Wsition of the equipment and uz!,lcr a“y aervicc condif ion. l%e contacts shall be nol>c Or-
rosive and, where practicable, of the sell cleaning type. 0p6m type rcfays sfmll be readily accessible Ior in-
spection, cleaning, adjustment ur replace ..,ent.

3. 6.7,4 f?olays, the ccmtacts.aiwhmh cwwrol pmverof 25wal!s, or Icss, and those u~edforaudtoappli.
cations, sballbeof thvbi[urcated confact ty~ax)d sbllbccapbleof one miflion operationsat tbe rafeol t20

oWrafiOns Wr minute wltho.! exhil>tliw anY erratlC operation of the con facts in making or breaking lhe elec-
tric Circ”itsandwitho.1 requ)rit,gat,y rqmir or Swvmmg. Relays, fhe conlacts of which control pnver in
.SXCL.SS oi 25 watts and all ratchet lYIX motors and other <.lectrortugnetica lly upcrated devices shall be cac9-
bk.oi 10,000 op+rMion satthchbghest rate al wh,ch they are likely !o be operated In eervice use. but in no
case at less than two operations per mmute, wi!houf requiring any repair or servicing. The foregoing re-
qwrementss half b, met wifhthe relay contacts Ioadmlasfhey norrmaily would beusedin the equipment
ContacI tmterials for low level relay sshallb, of nuhie .lCVAI..

3,6.7,5 When aulomdtic sequencing Orcoding cycles are required, suitable precautions shallbefaken
in khe design to pre.e,tl +rrattc operation under conditions of shock specified in 4.4. IS.

3.6.6 Synchros. - Synchros shall heizlaccordal!c ewith MIL-S-2010S. lnstaftation requirements shall——.
be in accordance with OP-1303. The sizes of synchrus sballbe asspecified intheiw2ivitfual e-auipment
specificati0n\8ee 6.3).

3.6.6.1 Synchro cawcitors. -Synchro cawcitors s&ilbconnected acmWthe _forleads o[afl differ-..—.
ential symhros and control transformers, Synchro capacitors sba!lbe dekacor.netted, and berated at 600
VOIIS d.c. [or SO cycle synchrcw aod t,000 volts for 400 c’ycfe sy”chros. The capacitors in either case shall
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be matched within 1 pcrccnt. .%nchro capacitors shall have the fo!lowi,, gvalues within Plusnr mit?.~ lo
percent.

Sy”chro capacilor Synchro capacitor

Synchro _(i. vf.nits) _Synchro m J units)
—.—

15TDX4 0.50.0,50-0.50
18TflX4 1.0.1 ,0-1,0
23TDX4 2,1-2 ,1-2.1
15CDX4 0.21-0,21-0.21
1SCDX4 0.2S-0. 2S-0. 28
2SCDX4 0.66-0.66-0,66
11CT4 0.036-0.036-0,036
15CT4 0.022-0.022-0.022
18CT4 0.014-0.014-0,014
23CT4 0,014-0.014-0.014

15CT6
16CT6
18CDX6
a3cT6
23TDx6
23CDX6
31 TDX6
31 TDX4
lHCT
1HOC
5HD0

0.34-0.34-0.34
0.24-0.24-0.24
0.80-0.80-0.SO
0.34-0.34-0.34
3.4-3.4-3.4
1.2-1.2-1.2
10.0.10.0-10.0
4.5-4.5-4.5
0.6-0.6-0.6
3.0.3.0-3.0
10.0-10.0-10.3

3. 6.8.2 Synchroelecrrical zero andequipmenl mechanical zero.- I“ order that synchro components may.—— —
work together properly in a system, it is essential that they be correctly connected and aligned with respcc!
to each other, and to the devtce or parenl equipment with which they are used. Electrical zerc, 1s the re[L. r-
ence point for alignment of alt synchro compunenls. The mechanical zero or reference point for the device or
parent equipment using eynchroc omponenh? depends upun the pmticutar application of the equipment involved.
Wherever x synchrocompone.t is’.sed, either as a trimsrnitler or receiver, the symhru electrical zero and
the equipmerd mechanical zero, unless sfwcif ied otherwisebv the procurirw activity, shall M physically
pcmitioned tolhr same pint. Allsvnctiros shall be electrically zeroes byn,ethwi prescribed in OP-1303
prior redelivery cd equipm’enl.

J. 6.8.3 .%rw, nlgm’s. - Four hun.im d cycle ser,w mowrs shall conform N, M3L-s-22432,

3. 6.9 Electrical tapes.- Fabric or textile pressure-sensitive (adhcsivc or[rlclum) VAIE shall not be
,J~*,, Qn, O( !he !O!!owwg !yp.?, Shdll 1,. ,Is.li.

Description * Specification

Acetate film backing AFT M3L-I- 15126
Glass fiber, varnished .-. . fds[.-1-172O5
Polyethyl.?ne backing(9 roils thick) EF.9 MIL-1-15126
Polyethylene backing (20 mlks thick) EF-20 M31, -1-15126
Pulyvinyichioride ur ilsco~lynwrs ---- MIL-I-779S

3.6, 10 gd~r~s. - Batteries cd any type shall not 1,? used for :my p.rpsv, exctq,l wht!rc :hcir use is
swc If LcallY required in the individul equipm,:,,l speciiicatmm (sec. 6.3].

3.6.11 Dr.1 illun,inxt,<,n lamps. - Lamp. for drai ill”,>,,, >ati.,, shall be,.d d,,. Iyoes speclfwci m table Vur
as specdwl J;, ihi-ifi~,~id=l~q~ibi)ic!!l spccilica [it,.. (For mdimtr,rs, SC. 3.1:. 13, ) TIM b,, tp. shall 1>.
wv.rKlzvd I.(, !,, 11,. scco!wiarv u! a II WW[l,I’UU. I, ,,ld 11,,, Iightl,,$ circ”,l shun 1)!?eq”,, ),)e{{ with u rhw,S13[, ,,,
0(1,<, .“,,ln,l ‘1.., !.., (c, rdry h,>.h! 11,11.osI!Y IN, I, I ,Irdx)mun, vdl. d to lull cxIi,,ctm” WIWI, all Iomps, or 50
F+’,. (wI of {h[. 1.,,,,)>, :,, +,.(w!.,JI!!w Al 1 15 ~vull. ilqnit (W 11,,! lral,.l<,rt,,cr, did w,m 11! I.tu, ps ,!perat, w
tht- lamp s$,ckm cdl:wes shdll ,,,,1 wa’t.cd :ht wiluvb (aalvula led It&r l.000-f,!mr lilt.. .% SI1OW, i. CAM. V,

‘11!)1, v - 1..!11)”$1,,) dr.1 111.!)ll! 4.110,..
-. -... —

MS Sheet

.-. .— -, —. .-r— .. —...
I Ma,,,,.,,. :
1

Xa.y Iy,x, i
lnduslry ~ suckel

number ,Iu,,, b,. r ,,)11, I

,. (r. n,. b. I}.. . – ,.— ,.-

j :%:;- : ‘ N :
v S7
G,87

15573-1 I 51 75 j

15772-1 7s-52 55 6.6
..— . . .
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NOT5 ‘3j.P+ JR mttsbes shaft
be used only tn 5, 10,
15, 20 and ’25 section
sizen.

3.6.12 ~.-

3.6. 12.1 TOEEle ewit ches. - Toggle swlches shatl be III accordance with M3L - S-3950. Where moisfure
seal of tcggle swftches is required, boots kn accordance with ~L-B- 5423 shafl be used.

3.6.12.2 Smtsitlve switches. - sensitive swftches sN1 be lo accordance wffh MIL-S-6S05.

3.6. 12.3 ROtiY switches.

3.6. 12.3.1 Rowry eelecfor switches (non-enclosed). - Rotary selector swftches sha21 comply with one of
the followfng drawIogs or specifications as determbwd by rattng and space reqdrementa.

~

9000-s6202-73075(S-lJR)
9000-36202-73193(JR-304andJRM-300)
9c4W-S0202-73295(S-4JR)
sinM-20S03-’f3436(JA2C(16))
9oco-2s503-72437(JA2C(30))
9000-S6202-79826(s-2JR~
90s0-sS202-73827(S-33R)
9000-20203-74225(S-2JF)
9000 -S0202-74422 (S-JL)

Specmcations

h3fL-s-3766M3L-S-21604

3.6.12.3.2Sndosedrotav selector switches, - SnClosed Iwe rotary selector switche~ 6haffbe inac -
cordance with fb3fL. s-15743.

3.6. 12.3.3 Powerl eswftches - Power type switches shall beef fbe rotary desikm.and tOuflbeinac-
(’O,*.., .+,., MIdl-

3.6. 12.4 Push swilchcs. -Push switches shaUbein accnr&ncewi1h MIL-S:8805. Forwdtertkgtda ppli-
c’atitius, lwotsas approved bythecommand or~ency coucer”ed(see 6.5) shallbeused.

3.6.13 Indicator Iigbtsa.d larnpbolders. -

3.6. 13.1 Indicator liKht s.- Lndicxtor llghts ior high impact shockproof applicxtior.s shall be ln accord-
anc. with 9000 -s6202 -73907 (fur . . . . applications) and9000-S202-74~07 (fur d.c. ~PPfi~tiOns). FOr aPPli-
Cdtiuns where Shockprootness is not a requfremtmt, and where space requirements do .01 permit the use of
i.dirdtor Iighfs as ab.ve, the intic”tm lights sb.11 c.ulorm m MfL-i..366l. Indicator light glubea or lenses,
exci~t for speckd appfimtions or dmk tid:lptcd spmces, shall be colored ‘K foliows:

Yellow . . . . . . . . . . .. *en

Amber . . . . . . . . . . . . Alm.rmal but .01 immediately dantwrousconditiOn

Blue . . . . .. Close5(sh.f)

Green . . . . . . . . . . .. Normal

Red . . . . . . . . . . . . . . Mwer0u8 or emergency condition requkring immediate aftentlcmor cor.
rective action

ViiMte. Power onorpoweravaifable

fndicatora wlLhred lenWsand slencil-typ marker discs, sbllhm4ti spceswheretik*@md
personnel iB reqtired.

3,6.13.2 Lampnolders, - LamF4101ders shall c0mpiy witbtbe awlic&le 9-S Or B~=rieotiaww
swcif ied in the itiividual equipment specification (see 6.3) or ebd2 comply with M2L-L-3SS1.
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S. 6.14 =.- Fuses shall be style F09 III accordace with ML-F- 15160/0S. Glass tube fuses oball not
k used.

3.6.15 Fusebcdders ad fuse cl@a.

e S. 6. 15.1 Fueeholders. - Fusehofders sbafl be of fbe dead front, bluwn fuse fndtcaftmg tFpe FHL30U or
F31LD7J conforming to bf3L-F-19207/l ad Mf3,-F-19207/Z, reepectfvely.

S.6.15.2 Fu8eclips.- FUW clipsdm31beinaccordancevftbbUL-F-21S4@..

4 S.6.M printedwhing.- Muted wfrkngstaffk inacr-e wktb)mokrtnnent17& 3QL-STD-464(600
6.6).

I
I 9.7 &@ure .9- ruacbardca3. -

I S. 7.1 Edwufes - uew--- Acce@ablematerials for enclosures are abed or cast atumfntnn and sheet
brass. Enclosures sbafl b@M S~Cffb3d tlf tiw M- mmt!lit SPECf31CEM*”(59e 6. S). ~e6@@t~ d
casthgs U necemwy to prevent minor leaks, sbaff be kn accordance wktb kf3L-sT&276. EruYcmure consfmc-

1 Mmskdf k adsp?ctiiedin thetuiivfduafequipment spacfficatkm.

3.7.2 Enclosure - acceesibffify. - Enclosures shall be ccmstructed vffb a view toward !mxfmum accescli-
bfflty for repair and replacemem of subassemblies ad parts. All ~ts and sutisemblies sfmfl be capable
at being removed from fbe IrGnt of the enclosure wlthcut need cd acceas to tbe back of the mcunttng PWW1. X
access to the back cd mo.mting panel IS requfred, tdI@ fxi!tsi or subfmftels sfmfl be prwfded to permit re-
movaf 03 ~rts ad suhssemtdies from tbs front cd the enclcare. 3t sbaff nc$ bo necessary to remove any of
fbe permanently -ted Internal ~ts or mdmswnblfes fn order to tmunt the enclosures to fbe bufkbead.
Parts * subaammblles shall he momted to permit easy replacement, wffbcut extensive disassembly d other
Prts ad subassemblies in tbe enclosure. The cmer6 C6 enclosttre8 (excepf swftcfdmard or ampfffler rack
panel cmers) shaft be contpfetely removabte. Since unfts d we equipment are Ukely to be tifakledwttbtbefr
sidesfmmedfatelyadjacenttounitso!ofbere@pmenta,aflpartsamfsubassembliesIfkelytoneedreplace-
mentorservicins sttafl be accessible from the front C4 the enclosure. Hfmged covers of switchboard sectims
or 8mpfLfier panels sbaU be so desfgned fbat when Opmed fOI servictns, tkY s~l nOt ~terfere -Ib tiJXent
,=*S. -“h,. -.,. -, --,,,..”..+= . ..., h .,. .m.,(,d 1“ . . . ,+’”$4,,,1 ..n,l”m.”t sn=. LfK’wm_g {Me !. g.,-.. . .... . . . . . . . .“. ,... - ..-. -- -.,.-. --. ——... — —. .—— -.-.. —.... -=
Tbe etmfoaure construction sbafl be such that afl wiring, term fnats and electrlcaf connections shaft be acces-
nibfe for servicing and test purposes without requirh!g the removaf of a part or sbbasskmbly from the encdo-
aure in wfdch it is mounted excepi where plug and jack connections are required (see 3. S. 9). ttema wfdcb are
subject to repfaceme!d or servicing uuder normti maintenance sbcdl not be secured by rivets,wefdtcgor
othermeanswfdchprevenfreadyremoval.

3, 7.3 ~mtre, - degree of. . Tbe degree of emiusure a6 required bI the imliviri.af eqJifxncnt specf3ica-

UMI (=e 6.3) sh’dfl be one of fhe following as deffned i“ MIL-S7D- 108:

(a) Dripprti. - Used for sbI@oard $mnou.cinc amplifier racks, swilch~rds, ~st~n=nta ad .@f~r
smilar ututs reqwrmg ve.l. iiatlo” that are 1. be installed in interior Ioratims. Zero degrees
shall be used III lie. .1 15 degrees.

(1:, D, 1PI>VU!,! III utv?b:u L!seu fw bh,ktw. rd L.it.clf icdl r’.lat MU! machin?r? and rc’ctlfier enclosures
r,:q. irmk vc.,l,i~m but 1,.. !,!!,. J Iimp,.., gr!ll OPWUIW lhm Wrn:i! w:! m m,. Wripprocd’ degree
,,1 , ..l(,, ”,,.

I( , -WV&jvr~ - U,,,!! u!,, ,., UN,! ‘#Ml I* tmtali,.d ,,, ,.xp+.cd topsidt L,ctilums ab well u mterlor
1,. a!wns

Tbf efieclivencbs .1 the enclusurv shall IX tietermm.d m acrwrddnce with 4, 4.11

3.7.4 Enclusure-.mummg .- Enciosure> shafl be designed for umversai muunting., =la.ti, Fanel bulkhead,
console mounti~ or SW,,V*I m.lupfe muunling a. rcqukred by the imlivid.ti c.q”tj,menl specifiralians (see 6. 9)

o

(The Preii’rrea n,elhti d muuntme i, lb. .nivcrbal mo.ntmg as specified m 2.- :.1. j ‘rh. speciaf features
of lhe Varl,ms mo.nling, sbdl ! , m a.c,,mdncc wm 3 7 4. 1 Ihrouflb 3 7 4 C
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3.7.4.1 Unlvers~manthg. -'rMsdesign sMlprWlde fortiree Pint susmmimforbhed mountk
and three or kur point suspension [or panel mounting. The three mounting teet ior bulkhead designs shall pro-
vide two feet a! the top and one frnt at the bottom. Themethod of mcmntbtg on P3rIels shall incorporate desfgn
features whereby the flange of the case shad be utilized as the mounting medium with the mcmntfng fwfts htdden
under the front ccwer of the case amd shall be so arranged that the entire intertor subassembly tank wttMrawn
from Mscas@ without disturbim! the~elmmntingblts.

3. 7.4.3 Stamimcantkg. -

3.7.4.2.1 Affange skllkprwided attkhttom &tie unttenclosure tosecure tbeunittoties~
Through bolts shall heusd for securing, where practicable.

?. 7.4.2.2 Stands (pedestals) shall be of sheet metal, shset metaf over fratneor tubufar construction
and ‘dhatlbe of sutiicienf height to bring thecente? of the top dial approximately 39 inches trom the deck. A
remowabke cover pfate shalt be provtded apwoximaiely 18 Inches from the base foraccess to the stuffing
tube intheka8e.

3.7.4 .2.3 Tkefacec4 the units, exceflfor engbteorder transmitter-itiicators, Shall beinclinedaf an
angle of 45 degrees from the vertical.

3. ‘i. ‘2.2.4 A stuffim! tube plate shall be provfded between the units ati sund for entrance of cables. The
joints between the unit enclosure, stuffing tube plate, and stati shafl be watertight.

3.7.4.3 .%”,1 ~yf~.- E“cfosures sbafl be arranged for froni mcunting and shaft incorporate a flange
for securing m a pne n a vertical position. Enclosure shall not project more tkn f-1/2 incbe.s from the
face of the panel (not including opsrating handt es). (See 3.7.4. f. )

3.7.4.4 Bulkhead mountin~. - Enclosures designed for butbhead mcunfin$ (except switchboards) shafl be
provided with three mount,ng feef to provide a three Pni”t suspension. Two of tiw points Qf suspension shall
beabwethe center of gravity of Iheenclosure amrilhe third onehelow (see 3.7.4.1).

3.7.4.5 Mcunting feet sballbsecurt?d tothesuriacesof Fabricated ordrawn sheet metal etmlosuresin
x .msltive m~.m. r. A!! suriaoo. nf th. mm,ntin~ I.-et (Qtr.ps! in conta.t with the CaSP shall k se..rti hy z
continuous braze. Spot or mck welds may he employed bi addition w brazing for large size enclosures.
Rivets, tack welds or spot weldn when used afone are not considered adequate for this propose.

3. 7.5 Sttfieningg rooves. - Large flat sheet metal s.rfmes shall have grooves along the diagonals or be
provided with oiheradeq.ate means tolemf rigidity.

3. 7.6 Mtnim.msheef tnetalttdckness. s(watert.sht enclosures] .- Tbicknessoi sheet metals used for
watertight .nif enclosures shall be as IC41OWS:

-

Brass

I

o.07s 0.109
Alumttwm .078 .109
e.., nm 0’78

3.7.7 Thrcu h bolting.- Thrcughbottingor threading into watertight enclosures will nof be permitted,
-%=-il-except where spec ]ca y approved by the comnati or agency concerned (see 6.5). Suitable homes shall be

providti fortiis ~r~sei” c~l enclosures. Blititapped welded bultonsstmlf beusedinsheef metaf enclo-
sures.
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$7.8 ~.- Cable entxarce tmto.untl ertcbmmres shall t+ by meame ti stufffng tubes. Due to

varkatkIM tn C* stzes entering most unit emlosures, sbdlbfg tubes wtU normotl y be furntskd by the insta3l-
@ activity rather than bF the eqdpment nundecfurer. However, where the cable slza enteritk! the unit en-
closure wttl be ttte .%=e for aft tnstaf3atims, th stuffins tube half be provided - imtatled by the evuip-
ment mamtfacturer. stuffing tubes furnf shed by the equipment Manufacturer shall be nylon type in accordance
wtih 65-S-1 S622. NYlOn robes are sattefactory for use on sheet met?d or cast enclosures wttb a watl thick-
ness 03 3/16 trah or less. On cast enclosure &tb a wall thtchnem greater than 3/16 bwh, basses, drilIed and
taprs?d with b Proper NPT [Or stutftng tubes, as applicable (see MS17039 through MS17046) shall be provided
tn the top or bcttom d the enclosure. Pfastic urotecti ve cap-plugs (CaPlugs or equal) staff be insatled by
the m~actwer in cable entraoce holes In cast emlosureh to prevent entrance of dust or moisture W pro-
vtde pratectim durim stdpment and handhng prior io fnstallaticm. Space sfd be provtded tnofde the encio-
Eatrebetween b stuff103 tubes a!d the termknaf b.xuds 80 that the shILw wiring wktf not be crushed or dis.
torted when tbe tntmuf subassembly ks mautted tn the enclosure. Stufflns tube skzes shall be delecded so u
to accommaiafe reduced dtameter cables (see YKIL-C-2194) In accordance with the cable aaslgnme.nts sbowr,
an M3L-S-1S022 - aowackated Mtfkary Stadard Sk8ets.

S. 7. B. 1 Cable entrance pfaten. - Cable en~-e plat!s sbafl be an upmff ied tn th? Witvbtual equipment
apecIticattm. Platen llbld 1 @reserve the degree of endow: re epectfled for the equipment.

S.7.9 VentttaUrn. -

3.7.9.1 The untt shall he ventilated in such a manner that under the most restrictive Inatallatttm cordi-
uoas encaudered and at the maximum ambtent temperature spectfied (see 3.7. 16), with the unttoperattng
COatUBUaMIYatlti-r, maFt or S.i=memblr &Otatlatfatn a temperature wbtch wlfl ted to dmmge or to
reduce ttn aormid usef UI Me. The temr=rature of partn or .mtbasnemblte.s exposed to the operator shaft be
kepl below valueo Injurtow to P3FSmnel cm conmct to preclude hazard to personnel. Forced atr cooltns
through sultabie ntadard size du8t filters wffl be ~rmltted where neces-y to meet the requirements of
this spnclflcktlcm. Du.t filters maY be omltb?d when spectfled in the tmlivtduat eq.ipmem spactticatlcm (see
6. S).

S. 7.8.2 Ventf3atton sMdl rdso be pro?ided wkre tke destfrn at a unit tnvolvm the colleciioa or formation
d explcatw pa kmm e=loe.d space, such M wtth a wilt uBtng storage Lmtterios.

.!. 7.10 ~.- NOunital anyequipmentfor interior abtpbard tnotallafmn may De over 72 fncbes ovetii

M8bf M -A, unfecm OUW* EVMcffietfk!theIndWiduatequipmentspectficattan. w ~wtremeIIti
are ttpctfhd in tb? tmiivtdunl equtpment specttlcatimta (me 6. 9).

S. 7. 10.1 ~ce ships. - AnY untt of an equipment intetied for mrface ohtp bwtaffatim, iuty untt of the
onbmrd re* parts, or any unit 03 tfE auxlftary equipment, wtwm uric rated for tnatallation W withcut fur-
ther dlc.M6emblJ, ❑fwdl be ca~ble C4 piaaase thmmgh a door 28tncheswtdeby 45 tncbes b&b (furttnm re-
duced by rmum! corosrs on an 8 inch radius) ad th?cugh a batch 20 htchss long by 30 fncbes wtde (further re-
duced by rmmd corn?ra on a 4-ID inch radiu81.

3.7. IO. 2 %bmarbies. - Ang unit of am equipment intemied for submarine lnatatlallrm, any !mIl of tie m-
iward repair parts, or any unit of tk auxttlary eqtdpment, when uncraied tor Instafl’dtton and WIUIRII hmtber
di-oembly, abafl be capable o! psaage fbrcugh a door 20 tnches wtde by 38 Utches tdgh (further reduced by
rourd cornzrs on a 10 tncb radtufi) aml lhrcw.gh a clrc. tar hatch 25 tnctEa ID diameter.

S. 7.1 ) Ttut!tibd devtcee. -

S. 7.1 f. 1 ~. - Screw uueads lor all threaded f!ecuring devices shalt cr.lform to Handbook H28. The
fhreads abat3 te d the cuarse Lhre”d series, Unttted thread form, class 2A or 2L or America I National threti
form, eta.so 2. Other thread series ad clasiws, ouch u fine threti m 8-plfch serieb .ti clans 3 or 5 tit, maY
be Wed where 11 Is rmceasary to assure funcf ionat opsratt..m 01 the equipment.

S. 7. 11.2 ffemt ●ylea.- Tba bad styles of externally threaded Iaskerera sbafl be as foUowe:

(a) g... - Ptaic (saud) hexagon or .9quve for externrd wrenctdrg; socket, f=nsun, for Mwtia3
WraabIg

(b) C ecrews. . plain (did) &xagon for external wrenchfng; saket, hexagon, for lnternaf

*.

a

Downloaded from http://www.everyspec.com



ftm.-I-9flSE(SS2fPS)

(c) Macfdm screws. - Pam head, cross recensed drive; flat, counter!mnk (80 to S3 degrees), cross
rece8sed drive.

3.7. 11.2.1 ~rewsused fOrsecurtib cWersOn =tert@ht imtfiment8 stilhvehWOn MtiB.

3.7. 11.3 Thread cutttng screws. - Thread cuttlns (~ff-WP@) sc~wb a~l not ~ u-.

3.7. 11.4 Flat head screws .- Flat head screwu shafl not bt used in Material 01 a fhlc?~eas le8s than
o“e and one haff times the height of the screw tkad. %%erever flat hed screws are used. the head shall k
properly and completely seated III the mafertaf.

3,7. 11.5 Threads in aluminum. - Thread6 in alumfnum afloys shafl, In generaf, not be used. Through
bolt holes shall be used wherever practicable. Lnsert8 tn aluminum need be provided onfy where screws or
bolts munt be removed tor routtne maintenance of the equipment or where maximum .strem In the screw or
bolt 1s requhd for aflgnment of a vital mrt. Sn.serts in afumfnum rteed nci be provfded for securlrq? identtti-
cation plates, terminal boards or other Items tfn( are removed OIIIY when equipment is mdfid. Mmerts
shall he in accordance with 9-s-4725-L, or efmivaf eni. TfueFM4ed WtB (able fitfffW ~ sfMff~ deficea)
shafl be treated with an antiseie.e compmmd in accordance wfth M2L-T-22361. A SatiSfWtOrY Mntimfxe cm-
pmti can be made up of equaf parls of wtrolat.m (see W-P-236) ml zinc dust (see TT-P-465) (100 mesh
fltreness). Other compounds ahaff be amroved b? the comawd or agency concemmd prior to use (see 6. S).
inserts sttafl be assembled UEJWa gertwms ccmt C4wet varnfah to prevent corrosion. Nickel-coppsr affoy
Inserts shafl be used for appllcrdlons on the cutslde G4 watertight or trotter enclosures. Au6teattic corrbdm
reai8fant steel Inserts sulfahly pfated are acceptable for use on the imdde of Watertight enclosures cud in
dripproof emlosures when re~imd In the Im21vfduaf em!ipment sp?clffcatfrn (see 6. 9). Afl fnaerts shafl bs
Btaked or otherwise secured fn an acceF4abfe manner.

3.7. 1:.6 ThreA protection. - AN boffa umd abafl be sufficiently long to enwre that, when nub are
Bcrewed home, there E&U beat least two fbreads Projecting clear from U@ ~b3r bICe at the t?.!t. The leIRtfI
cd the threaded Fmrthn on all bolts and nut ends of studs shall be not lean than 1-1/3 Umes the bolt or shut
diameter. studs stmfl engage the part into wbfch theY are set for a length @quafto at least one dtametm awl
sbafl bn mcurely staked.

S. 7. Il. 7 ‘Imreads :n piastm6. - mmeada nhafi nm W empioyeci m pfasuc farm wmtcut me use 01 mm-
ably threaded melallic inserts, except III fnstancee where the use of the tnserts wcafd adver=ly affect the
electrlcaformechnntcrdcbaracterkstfcs c4 the mrt. Sn UK latter frmtaace, tmrmissfa nM22 k ebtahmd from
tba command or agency concerti (me 6. ‘6).

3.7. U Rcunded cornern and eds es. - Ail edge I and cornars cd wternd mwtac.m, normalfy -~ or
to be *tnfad, ubaff be rmuded. Sharp *en ant futnts cd any kfnd e.hatl ta avoided.

S. 7.13 fntermt subuwmbly protection. - Compfete unit fnternat mdrassembllea sbafl be provkkl WIUI
meana to prevent Injury to pcdnfern, fals @ other parts tin &? ahcamhly ts removed from iw enclo-
eure IUY2 rested on a work kencb on eitheritstoporbc$tom.

3. ‘f. 14 DrSfled iuki tapped holes. - Drflled ad tapped holes ahaff & sftghtfy counteraumb.

9.7.15 Structured wddtq. - Structural welding shall be in accordance wttb requirement 1S of MfL-S7D-
W4.

3.7.16 Temperature and humfdit .- AN unfts cbfl opercde tithcmt machenfcaf or electrIca2 damase in
my amhtmf temwratum between the imlts d 40” aD2 149-F. with ralattve fiwntdtty at 95 percent or more
wifixut exceeding an cmternat enclosure or an internaf * temrerahue of 2W”F. ad efmfl not at any temWr-
rnture have a rise exceerffmg 90” F. Irom ambient. Hat SPC4 temperatures shnff ntiexceedUt?maximumtem-
peraturedictated by affected tnsutsdion au specfffed in S. 8.14.2. h equipment Wftere degmdattca of parSorm-
nnce is expected under varyfna temperature corxfitions, the aflomable degradation sfraf 1 be npecffied fn the
lndivfdtmf equipment spectticattrn. Wb9re UP degradation 1s SPASM, the e+ipmerd @uaff perform under
temperature varlatkui fn fuff accord-e with .aq.ilpmenl aaecftkatbs. TM t.smfmrature and fmun2diQ tests
sfiaff be fmrtormed in accordance with 4.4.9.

.- Equfpmsrd tdmff ke mdtobfa for axtemied ato~ in any ambieut temp?re-
fnre~&~t&%$%%% 40”F. ad 167-F.
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3.7. 16.2 Extreme temperature for exposed location .- When Bpeci fled in the Ws2ivfduaf equipment 8pecl- ●
[tcation (see 6. 3), the units shakl be capable of wtfhstanding without mech.n!cal or electrica2 damage which
would cause maffunctlonfng or inope ration, a“y or ail of the lollowinz weather conditions:

(a) Minw 20” F. (minus 29”C. 1 temp?rat.re.
(b) operation for a period of 1/2 hour after Intert!at air tempsrafure SWMIIZCS at 180” F.
(c) C0Eden6ali0n at an ambient temperature of 75” to 80” F. [24” to 27”c. ), relative humidity 100

percent.

S. ‘1. 11 Accelerated Iffe. - W%?” required by the individual equipment Specfficaticm (see 6. 3), the units
nka21 satisfactOrUy wlfhstami the accelerated lL!c test (endurance) specified in 4.4.10.

3.7.18 Salt spray .- When recpired by the fndivid.a! equipment SPeCffiCaU~ (See 6. S), ~OmPlete WUfs
hall show no appreciable corrosicm or Ctber damage when subjected to the salt spray test wecffied III 4.4.12.

3.7.19 ~. - wlb?n specified in Ute tm3kvtdual equipment specLflcation (see 6. 3), the untts sbatl 6nt-
infactorily WIUISWKI without mechardcti or electrical damage which wadd cause ma ffuncttcming or tn Opera-
tion, khe tumblfnz test specftiai III 4.4.13.

3.7.20 Cunblast. - When swcftled in the individual equipment specification (see 6. 3), the unkts shafl sat-
isfactorily w~wifhcut mecbanfcaf or electrical damage which wuuld cause malfunct10nin2 or inopera-
ticm, the gunblast test specified In 4.4.14.

3.7.21 De h char e.- Wlwn wacified tn the lndkvidual equipment Wecfficatiom {see 8. 3), the units ahatl
mtiefactorUy#without mechanical or .Aectricaldamage, wtdch .OLIM cause raattuncktcmfng or bmp-
eraticm, the depth charge test specified U! 4.4.15.

3.7.22 Shock, vibrdtton md Inclluatlm.- When spectfied in the tndividuaf equipment Wecification (see
6. S), the units shafl satisfactorily wffhsfaod wiihcmt mechanical or electrical damage type A HI shock in ac-
cordance wfth MIL-S-WJ1, vibration ke6t spectf ied in 4.4.17 or fncltnatlon tests as specified in 4.4.16 or
4.4. 10. Minor derangements which may not cause matfunctim or Inoperation shafl h referred to the com-
mand or agency concerned for Epecffic approvti of design consideration. The individual equipment speckti -
catmn wiii aeszgnate wnetiw .,viti,’ or ‘lmnvi~’ viiiraik.n iesis are required (,.x 3. S). Tie reieame, tiur -
IW shcck test WI mechantcafly trderlocked rush hftrms or slmfim features will be considered a failure unless
Bpectficatly permitted in an ktdivtduaf equipment spscificattan (see 6. .9).

3.7.22.1 Shock and vibratton mom tins.%- Shock * vibration muuntfngs shafl not be used in the design
of equipment exceka where specificafty permif ied in the indfvfduaf equipment specUication (see 6. 9) to proteci
fragite parts. When so wed, shock ad vtbratfon mm.trda shdf @ secured with subsfantfat washers of suiii-
cient diameter to fument nuts or kits from fmfltus out in the event of IaUure of the shock or vlbratlon
mmm~. shock ad vtbratfm mounttngs Incorporated externally btio mountkns feet or mcunttng brackets of
urdt enclosures are not accepkible unless F.wIDittmf by the fndivfduaf equipment specfflcuf ion. Where shock
and vibraticmmcuntnareusedwithvacuumtubes,positivestowshaflbeprovided.AU lukesabaflbese-
curety held fn place tq type of tube Iockirg device approved by ibe command or agency concerned (Bee 6. 5).

3.7.22.1. i For electron tubes. - Normally afl electron tubes shall be mounted in a verticaf position and
cdtall te securely held in Ub?ir sockets 4 adequately supported so as to withstand the vibration md shock
teuts. Mmnttng in a horfzordaf ,pmitlon, if necessary and property deaksned, shall meet the aPProvaf cd the
commazd or asency cancermd (see 6. 5). Thyratron tubes shall he Shtelded from surrounding magnettc
f ielda.

3.7.22. 1.2 Power plugs. - Power plug8 etwfl be securely held in place in the . 4uiPmeni by a Iwklng de-
vice or ofknr mechanical meana apprwed by the commard m agency concerned (see 6. 5)

3.6 Featureo - elecwicak. -

# ~:is.!,~erload pratectial. - Cwerlmd protection shall be in accordance wifh class 1, requirement 8 of

●

3.8.2 RImarv fmwer sumdg cfrcuItn. - Slme adequate swftcbtng and ftmtrg wffl be provtded on the
awltcbbtwd frmn whtch ttw equipment 18 energized, fuses sbafl .ot be provtded .tir nmctak functirna, in any
permrmmtty tn6tafled equifnnent, untesd sfmctticafly required in .he Im3tvfdual equipment srecfficatlm (see
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6. 3). llw power supply switch in portable erfufpment sbaff break both aides of the circuit. The power apply
cable for portable equipment (such as motion pictwe projectors mid fmund recorder reproducers) 8ha2f be fm
accordance with J-C- 175 bating fhree conductors (with green conductor connected to the unft enclosure).
Fuses shall be provfded in each side of the power suppiy circuit and wherever else necessary in portable
equipment. The current rating of the fuse hail be marked adjacenf to or in Ute vIcbdty of fuses.

3.8.3 Power supply tolerances. - The power supply to the indttiduaf equipment and requirements for
sat isfacfory performance under the tolerances Usfed in table VY shaff be as specified in the fnditiduaf 6qufP-
ment specification (see 6.2 and 6. 3). (A. C. voka6es are r. m. S. )

?able Vf - Powersupplyfoleranceo.

Normalpowersource Upperlimit Lower limit

24 VOb d. C. 25 VOM 23 volts
115 Volts d. C. 121 volts 124 volts
115volts, 60 CyCk!S 121 voltq 63 cyck 104 volts, 51 cyciee
115 volts, 400 cycles 121 volts, 420Cyciml 106Volta, 360 cycles
440 vofta, 60 cycles 462 volts, 63 cycle. 418 volts, 57 cycleo

rlher power emrces may be specified in the individual equiprnen specification for special applications (see
6. 3), and the eqtipment sb8U be capable of operation frdm sources within plus or mtnus 5 percent of the
nomttmf vahes spectfiti.

3.8.3.1 Transient r egdafton in percent of nominal. -

(a) -.- Plusormtnut!18percentoutside of s&ady state band. Recovery witbh 3 percent of
steady mate band in 2 eeconds.

(b) Frevency. - 3 percent dfp of which no more thn 1 percent ho ouistde steady state baud. fte-
covm.y within steady mate band to 3 aeconda.

Approximately .me-haft of the voltage dip 8bafl occur wtfhbt the ftrt!t one-fWf cycle after tnftfattonof the di8-
xur”-ce. iiinimum voiiage ti,i occur in 3. i io il. S second. AffLer iiw IIJakimum mqal, .= .“.l=JJe ucureicm,

. . . . . . .. . . . . . .

the voltage shaff ovemimmt to a maximum value which can be as great aa the n~ive excuraton. me total
period of this transient shall mt exceed a total time period greafer than 2 seconds. ‘332s voltage dip Ie tied
on Pwer wnsuming equipment that does nti contain moior loads. Uliere power conaumiuq equipment ctm-
tains motor loads, these voltaiye transients may be increased deperuMg on the motor size due to motor st.arf -
iag current.

3.8. S. 2 Harmonic content. - The qufpment shall perform natiafactortiy when the power auppty con-
tains harmonics of the ioliowfng waluew ttdaf harmonic contti of not more than 5 percent and ❑ utmmm of
any one harmonic of 2 percent.

u 2.8.4 Pafety fpersonatel hazard). - Personnel mfety requirements tdmfl be In acmrdance with require-
ment 1 of Ml L- SYD-454.

3.8.5 ~ield tng and radio frequency noise reduction. -

3.8.5.1 -.- The equIpmenl design, construction and shieldtmg ‘ rficuiariy of, wiring and @m-
tacfs) shall be such as to

(a) 5hieid amplifier input circuits and low level contacts irom the effecfn o{ sfray electromagnetic
and electrostatic fields.

(b) Mi”imtze the ge”erati.” and prevent the radiatton or conduction (from any part of the equipment
during starting, normal operation, and ato~ing periods) of radio-frequency energy in excess
of tbe limits specified in MfL-I- 16910, when measured as specified In 4.4,6.

3.6. S. 2 ~. - Yfiters till not bt used, unless their use 1s satisfactory to the commud or agency
concerned tnierferemce reduction devices, tncluding filters and capacttoro, abaif b.? oi a type satisfactory
t,, the cormnmd or agency concerned (see 6. 5) shall be readily removable for replacement and repair pur-
poses, and shill be Hi shockproof in accordance with 3.7.23. Capacitors shaU conform to MfL-C-25.
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3.8. 5,3 =, - Were access doors ur r,>.,,r fdmes which [orm a pan of lht, shielding are mquti?ed,
suitable bonding shall be provided. Sending shall be in accordance wdh MIL-I - 16910.

3.8,6 Ground pot ential and groundi .- Design and construction of units shall be such that all exposed
metal pafls and chassis EAall be at gram (ship, s hull) potemtal at all times. If vibration or shock moums
are used to protect the chassis or items o“ the chassis, ihe chassis shall be bonded to the unit c“clos.ure as
required in MIL-I -16910. Circuil shielding shall be positively connected (bonded] to the unit encl.mure or to
the chassis. Ampltfier power Lwpply (B plus or B mmus wiffn” equipment) shall be positwely connected

(bonded) to ship’. hull at one (physical) point only. The ship’s hufl. internal cbas.ms, or unit enclosure shall
not be used i“ lie. 01 appropriate electric conductors in cq”ipment cwcultry unless spe.iliwdly approved by
the command or agency concerned for C=ci) appltmtm” (see 6. 5). fio electric circuit which connects diwct]y
to ship’s wiring external to the unit enclosure shdli be ckctric.ily cmmectcd 1., WC ship<$ hull ~laced al
Ship, s hull potential).

3,8.6.1 P;table eqymwd. - The leafcagi, m.wrent “f pcmabie electrical eqmpmmt SIM, I mt exceed 5
milliamperes w ether or n~ cquipmem cbnums mdio intwrfer.ncc fd!ers or capacitors.

3. 8.6 2 Permanently installed eq.i!mmm. The leakage mrrem of permanent Iy instalkti W“i,,nmnt
shoufd preferably not exceed 5 milliamperes & tho.w equipments which have an unavoidable ledk~e rur -
rent to ground i“ excess of 5 milliamperes, whether or imt ~quipped with radio interlercmw filters or cawc -
itors, add a warning plate read~

Danger - ZM not energize this equipment unless frame and ‘all exposed metal parls arc Kroundcd, “

# 3.8.7 Soldering. Sblderi”g shall be in acmrdancc with requirement 5 of Mli.-STD-454

3.6.8 Electrical parts mounting - All small parts, such as rvsistors and ,apacit,)rs which are mo.ntcd
by their leads shall be mounted on termmaf or c,m”wf ion b“ard~. (Exceptwns will b+. permttted wdv Ior high
gait,, 10w f evel amPlifier stqes. ) Kinks or othel slacks shall III, provided in the m,mntin~ leads f ~ perm if

thermal expansion of tbe t crmuuil or eonncctio” board w:thuw Stressirtg tbe parfs. The mounting leads shall
be as short as practicable and i“ mJ case simll th,: leads be longer than 1 i“vh. Large md medium large (over
11’2 inch diameter) parts shall be 8ecurely [aste”cd by clamps. Lo”c reswtors shall be fast.med al both end.,
~ep-.~i~ fir c~~~~it!~~ res:stc?: %.hi& ZTe ~ec~rti @ screw. ..s I I h=s,- .1.. $>8’!,wM.hers :zs2r:K! .L?<?r !he. . ... . . . . . . .. . . .
screws to prevent undue stress on resistors.

3.8.9 fnfemal subassefffbiy connecUon. -

3.8.9.1 Each internal subassembly hving electrical circuits which are rcquiredl~y tbc individual equip.
mem specification (see 6,3) to be removable from Its’dsswmted enclusur t., .IMII bc prwnded with plug and
jack connections or cwmectors. Meam shall be provided for their proper alignmem Aligmnent devices
shall be self centering to permit ready engagement 01 parts. Tbe exposti plug contacts shall be deenergwt.d
when the comwctors are separated.

3.8.9.2 When required by the individwil equipmmf specificatim (sI’I’ 6.3), IJUI.lVSI cable dnssembfy
ccmsisting of 10 feel of cable fitted with tbc proper cumectors toallwu the removable wbassernbly to be clec -
trialfy connected 10 the ship-s circutt when removed from tbe unit enclus”r,. shall be pro.tded with each pn-
beard repair paris sef. A g-rounding conductor shafl be provided with or in the test cabfeto insure positive

I grounding of fheremm’ed mtbaiwernbly toils enclo@.re.

#
3.8.10 Electrid connector. - Electric.al comeclorn ahallb? inaccordan.e with r@@rem.en! 10of

I MIL. ~D.45~ The use of AN connectors tnequipmentn Iocated ouxbomd is prohibited. U’herecorutectors

I

conforming to b2fL-C-5015 are used (for equipments Iocated inboard), the matirgparfs shall be[urnished
wtth the equipment.

.2.8.11Termlnafboarti‘and termlna18. -

3.6. 11.1 Terminal tick. - Termbml boards shall be I“accordancewilh M3L-i’-l67ff4. The maxi-
mum number of wtreeto becmmectedt oanyonet ermiffafnhaflbeae specified on9W0-S505-73214. fn
~rmtiese termbl~ds Wtitbetermtis spWMi-h ML-T-16784 or M~7l43, lockwaabern are
not required.
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9. E.11.2 Ternfbuls. - Presaure grip termtnafs inac@ardance wfthbY3L-E-16966 or MfL-T-7928 are
preferrm however, solder type termtnala Inaccordancewfth MJL-T-15659 maybe used. Termfnafs [or
connectlonof ship-s wlr~ ehall not beprovidedbyfhe equipment manufacturer.

3.8. 11.2.1 Ikfyone wire nhaUbecrimped toatermfnal lusormmIector ccmtact.

3.8. 11.2.2 Braided wfrecsblesbieldfng .- GrOundins sheMhc0nm3cf0r80f thetwvpiece c0mpres810n
twe may be wed to terminate braided WIre cable ehielding In any circtitapplimtio nnotexceeding 100 mega-
qclesperseconr. ~cbcomecUwo tibemade tiacmrtice *~ecometior HtiaUwersrecom-
mendationa, ohafl k secure, and ehallbefree from anyprojecffng 6hieldwlre ends. Wild wtre leads shall
not be used with these compreaeion type wmnectora,

.- Termtiltiti@ forrecel~shlpn *letiUk 6emedtoaf~dmtitiof
edFQIIels orother movable a8eembliesifuu may rcqufre ffextng of fheahip’swfrtng

during normal operation, matntenanceor servicing. Term fnalboards abaflbe mounied twtbattheywlllnof
be br@kenorslressedby d18tortio” of the enclosure. Termhlbr~*ll bsea~dywblte (ma-
chine screws) and 6haU be rapableof readg remowalor replacemm.

3.8.11.4 Termbmla ndtermbulb oardmarking.- Alltermbm.la, termfnalbuards, P1w6, ]acksard
connectors shailbe marked in 8 clear and permanent -er so auto identify kndivffbd wtres and termtnaln
and farilt!nte comectton or repfscement of ehipu~ wiring to the termtmal board. fn addft$on to the marking
on the terminal, the use of either an Wraved plastic marker strip imata fled under the termtil bmrd or ~
adhesive marker mrip tnsfalled adjacent to the terminal board is recommmded. Where the circuft desfg -
nafi.ma -not be etmnped on the terminal, synthetic resin tubirg conforming io type F, grade A of M3L-I-
631 or fype V wtre identificafio” markers of MfL. M-22106 shall be used. These markbujs shaff be cle-arty
vi.vible when hip-m wiring Is i“sialled anti connecfed to the terminal board. Ctrcutt deslgnat iam shall be
inc.arporaied Be designated by the command or agency concerned. For certain special applicfd form when re.
qutrsd by the individual equipment Specfficatlon (we 6. 3), a transportation table may be requtred showing
the unii terminal markkng and a blank space for the as.soclated shiprs wire marking.?. Tids table daft be
mounted tn a plastic holder adjacent to the terminal board inside the unit enciomre. The ship, B wire mark-
bqm wUI be added by the inelaUinS activities.Circuitdentgnntfomforspecificapplic.affonswillbeprovided
upon reque13t.

3.6. il.4. i Synchro connections and ma rkfng s. - Syncfmo transm1ffer6 shall be connected to the mdt
ferminal bard and the ship’u wtrfn,q, (where either may be mar$ed wttb twicai ship circutt designations,
terminal %fBl,, to sh~s wfrbu3 ,%3S1,, and so forth) III such a manner that an fncrbaafnff nhe (mr

di~ptacem em) MI UM unft BIU131(cipmterclcmkwi.qe rofatim)wouldcauseaCouniercloctcwlsercnattonIIIa
standardsynchmreceiverconnectedtotheship, a wiring throqfh the unft terminal board (term fr!af RI io
ship, s Vfrtng W3B,., S2 to W2BB,,, SI p. ,,MBI,,, S? to ‘%tB2° and S3 to “MB3”). Direction of rotation is
deterimtned while facing the emergent shaft end of the syncbro. Synchro torque receivers and cortiol trans.
Iormers shall be cmmetied to the unit terminal board in such a manner that wfth direct connection between
tbe unit terminal bard and the t!hip,s wiring, cxnmterclockwitm rot.aliim of a standard transmitter having
direcf connection io the Ship,8 vtr1112 (R1 to WE, ,, R3 to WIBB, ., S1 to ‘,MS1, ‘, S2 to ,%3S2,, and St to
“MB3-9 sbafl cauw counterclocbti~e rofatim of the unit &al or pointer. For example for a synchro that
requires clockwie.e rotation for Increasing stgmal, synchro terminals S1. S3 and S3 wfll be ccxmected to the
unlf terminal board correnfm”ding to ship, s wtre “.”hers MB3, MB2 and ml, respectively. (See fkgure
1 a“d OP. 1303 for addtf ional cmmection data. )

3.6.12 WIW. - Wires empioyed in the interconnection cd parts cd sdassembiiea of the complete unit
sbll conform to 3.S. 12.1 tfuougb 3.8.12.5.1.

3.8.12 1 Hoob- tire. - All wire shall be of stranded soft annealed , per of mdtahle cross section
to provide ampl-.rre”t carrying capacity and mechamcal .9tmmgfh. Qify wire in accordance with
MfL,- W-76, m types B,, C, D, E, EE or FF (ali with outer covering) of MfL - W- 16878 shall be used. Rec-
ommended applications of these wires and their features are shown in table VfL
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Table Vff - Features of hook-up wire

1
.—.

Primary Inmdation
Mzrimurn Maximum

Type
application type

temperature voltage
rating rating

IBl
~p:( I Pvd( I 105”C. I 600 I

. ..-
I“E: 1000

;*P -Generalpurpose.
~,PVC-Polyvfnyl chloride or copolymer wttb polyvlnyl act?Me
~,UfiF - Slftra hfgh frequency.
~/T - Polytefrafl!m’oetbylene (teffon).
~tfi . For use fn class II lnatited qufpment.
- .S - ~lcone ruihr,

SHIPS WIRING
m

~smowasmEM

tmwfEsuscJm5s Mwnow
m~m40w)

I I T

al Era L-— -_

UKIT
EKGLOSURE

Figure 1 - &n”ections for clockwise rotating synchro
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3.8. 12.2 TTansftirmer and friductance wire. -

3.8.12.2.1 -.- Wlndtng leads shall be protected by i.sufstfng sleeves. For coffs havfng ~
of smaller than No. 16 AWG, the coil fake ON wires to terminals shafl be stranded and shall be jofnbd to the
coil wtnding by not less than three turns of the take of[ wire under the outside fnsufation.

3.8, 12.2.2 hfamet wire and msufat ion. - Magnet wire shaff be ftt accordance wfth M2L- W-583, except
that typee C, C2 (coffon covered), S, = (sifk coverti) and T or pfaln enameled wtre shall not be used.

3.8.12.3 Wiring arrangement. - The wiring of the neparate parts, subassemblies, or Urdtsshall wn-
form to3.8.12.3. l and 3.8. 12.3.2.

3.8.12.3.1 All wiring @hall be arranged In a neat and workmanlike manner. Tfw use of preformed
cables md wiring harnesses in preferred to fhe point-to- fmint methcd of wiring.

3.8. 12.3.2 Wherever practicable, wiring shall be arranged to permit bundlfns by one or more of the
following mefhodw

(a) =. - ‘fMine for Iacfng shall be in accordance with type P (umvamat) of M3L-T-?13. Cc.rdage
shall be in accordance wifh type SR-4. 5 of MfL-1-3158.

(b) Bfnd .- Tape for bindt6g shall be as specified i. 3.6,9.
(.) dw inmdatiom - sleeving inmdation used where nobend,”g is requtred shall be class

A-A- I (cotton) or class B- A-1 fgfass) in accordmce with MIL-I -3190. Steevi!ig used where
bending is required shall be syntbefic resin types A or F in accordance wtfh MfL-I-631 where
total temperature does not exceed 80 ‘C, vinyl-glass class B- A-1 in accordance tiff, MfL-l -
3190, or silicone rubber-glass in accordance with 6UL-1- 18057.

(d) Wrapping and tying, - Various plastic devices for wrapptng and tying of cffres may be used pro-
vid ed that the material does wat suppxt combustion, nor yieid toxic gases when heated. When
the wire bumffe is formed and secured, the device shall not loosen under vibration.

2. S. 12.4 The wiring shall be protected and secured to prevent chafti, due to vibration. For Becuring
of wtring. polyamlde clamps m- wrapping and tying devices (see 3.8.12.3. 2(d)) with int~ra! mounting [aclli.
ties are preferred Metal cfamps if wed shall be insufated and not form a complete loop around the wires.

3.8. 13.5 Color cod~, .

3.8. 12.5.1 Circuit idenf ificat ion of int ems] wirins. - Wiring shall be identified In accordance with
M2L- STD-681

3.8.13 Dial illumimfjon. . b those unjts for which dial illumination is specified, such illumination
shall be satisfactory to the command or agency concerned (see 6. 5) and stall be of the Duo Panel aysfem
as described fn Ewlmering Experiment %ation Report 060025.

3.8, 14 Electrical I“sufmion. . The insulat Io” used in the equipment shall be of such a class as t“ meet
the highest operating temperature to which fbe i“stdati.m may be subjected, as specified in the individual
equipment specification (see 6. 3). The materials wed i“ the various classes shall be i“ accordance wifh
3.4, 9a”d3.8.14. l through 3,8,14.6.

3, 8 14.1 Limifaii.m o. we of classes. . The insulation used in a giv ‘n equipment need no! be limited
1. a sirgie class, Class B ins”)atio” may b. .s4 where class A imwl~tiuu ,9 specified bw the temperature
limits cd class B Imwlation shall apply. Likewise. class C insukat ion may ,used where class A or B insufa-
11.” is specified lmt the temperatwc limits of class C ins”)aticm shall appl] Class H insulation may, if
Satistam”ry to the command “r ~et,cy c“mer,,ti (see 6 5), be wed where CPASSA, B, or C insulmim is
Sptwif ied, but the f emperaturt. limits .[ CIaSS H ins. faticm shall apply. However, cfass A ins.lat ion shall
“01 be used where clam B, H, or C insulation is specifie~ class B insulation shalI not be used where class
H or C i“sulali.n is speci!i&, or CIMS C insulation shall not be .s& where class H insolation is specifiei

3.8.14, 1.1 The thickness of crass A or O materials used to provide mechanical protection for class B
or H ins.latbm shail be kept to a ~inim”n,, ‘rhe tbick”ess of class A or O materials shaf 1 be “or more than
one-third of the total thickness of the class B insulium” where fhe insufatio” being protected is ciass B.
(Example of such application Mica mwqmsites used for slot insulation and prufected from slot damage by
paper, fiber, or film. )
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3.8.1’4.2 Hiihesf t emperaturc (hot spot t ernpcrat.re) tg which classes “1 insulat ion may be subjected
The highest temperatures (hot spot Iemperat”rc) to which classes of insulation may be subjected continuously
with normal life expectancy are as follow%

fnsutat 10” ‘“=’5%, c&grees7.

class o 194 90
Class A 220 105
Cfass B 266 130
Class H 392 200
class c As specilifd (see 6,3)

3.8.14.3 Material standards. - The performance values specified in tbe specifications Iisfed in 3.4.9
for various types and classes of electrical insufatirm are bamed upon the mimnmm cbaractermtlcs. These
specifications cover certain features which, while essential from the stmnipoim o: stock.% need not apply to
the manufacturers 01 equtpment in the ufilizatton of the 6ame types and classes cd material. For example,
such features as the thickness, length, and width of sheet or tape insufatiow the dimensiom+ of rods, tubes,
and shapes of molded or pressed insufatiorq and the ffasbpoint, drying, i?aking time, and WOrkfng viscosity,
of liquid or pfastic insulation are esseMaI features when dir.ecf purchw+es of imwlatbm are made, buf they
are not of conm?qumce when the same mater2als are applied by the equipment manufacturer, ‘fYms, i“ the
appllcattcm of tbe referenced sp&clf Icatiom to manufacturers, designs, only the p.erformanc e values (i”s”.
Iaticnf resistance, dielectric stremgth, heat resistance, moi8ture absorption, agbIK, and tensile, ftexural,
and compre.wive arrmgth) need be considered.

3.8. 14.4 Lnsulat hg electrical _ s. - Electrical windi~s shall be thoro~hly treated or impreg.
rated by a method which will .msw-e the evacuation of all air a“d water from, and the filling in of all Inter.
sticee wfthi” such wind2ng8. T21e liquid insulation used shall have such characteristics and be so applied
as to tnsure tboroWb drying, Solkttficatton, or curing throughout the in”ermosl recesses of fhe windhtgs.
The material shall be compatible with tbe wire imwdaticm.

3.8. 14.5 t?noice of varnish, .

3.8. 14.5.1 Classes A and B insd’dtcti eq uipmem. - Tbe varnish u.wd for treating or impregnating tbe
windtngs and coils shall be in accor&nce wtth ?dfL-I-24092.

3.8.14.5.2Class fi’in6u] ated equipment. - The varnish used [or treating the windings a“d coiisshall
beasfliconebakingtype.

3.8.14.5.3Varnishrestrictions. - Red pi<memed atkyd type varnish, sometimes kmw” as ‘,giyptal, ,1
and other simifar materials shall m! be used o“ wl”dings a“d coils. SaIvent less type !,arntshes ~hall be
used only when speciiicaf Iy approved by the command or agency concerned (see 6. 5),

3.8. 14.6 Vartisb treatment procedures. . The wirtdimgs and coils of the units sivall be clean and dry,
Tbe drying shall be accompiisbed by prekking the windings so as to remove all moisture. The windings
or coils chall then be allowed to cool to a temperature not below 10” C. above room temperature, then im.
mermd in the varnish until bbbling ceases, allowed to drain, and the” baked at the temperature and for the
fime specified by the varnish supplier, A minim.m of lbree dips and bakes will be required. If the vac.mm
preamue treatfng process is “s.4, a minimum of one treatm.snf is required and shall be iollowed by one dip
and bake,

S. 8.15 Dielectric strength and insufaticm resistance ckarances. . clea~c~= h~w~~ ~“y two ~I~c.

trical Cfrcuits or between any elecfricaf circutt and ground (metal enclosure or chassis) shall be 8uch as to
meet the Ier+l conditions for dielectric strength a“d insukticm resistance as specified i“ 4,4,4 and 4.4.5.
fn gmeml, the mbdmum creepage and clearance distances between electric circtits or between any elecfric
circuft and ground specified in table Vfff shall be met. Clearance disfance is defined as tbe shmiesf ~int
to point path in air between uninsulated current cartyin~ parts or btiween an uninsulated current carrying
part and ground. Creepage distance is defined as the shortest path along the surface of an insulating mate.
rf31 between unfnsuf3ted current carrying parts or between an uninsulated cm-red carryfng p-. t and ground,
Cemented or butted joints & not add to tbe creep+!e path. Ifrwiating barrier8 shall be ubtd, wherever prac
ticaide, to avoid a cmdimmus Iuddtrectimiaf surface creepage path. U is to be emp%.. :ii? ~d that ,he values

o
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\ shown tn table Vrn represent the deBircSl minimum acceptable limits for nonarcing rigid ccmstructhxi and
tktthey tiehmwn8idention otiythe aver~ed~ree ofenclo=re adsertice~mre. Where such
uninsidated parts are arc ruwino or tiere there isanyquetiion Of r~dftv Of mo~tti, ~her vOl@e
equipment or excetiional)y severe exposure, the minimum creqtase and clearance dfstances shall be bt-
creas~ as necessary, consistent with minimum space and wefght requirements, to amme service reliabifffy
fnsulattng materials shall be as specified tn tabie VflI.

Tab

Vohge
a. c. or d. c.

To 190

150-300

300-WO

666-IWO

m - Etecfrfd Crm

8et

—

A
B
c
A
B
c
A
B
c
A
B
c

—

Cfemance

fuch

;~

1/4
1/16
1/8
1/4
1116
1/6
1/4
1/8
1/4
1/2

Creep?ge

Elack.stm+
Unmcfbsed (dnlw?tmfb?bme?

1 -.s%wfumlre)

fncblta

1/16
1/4
3/4
1/16
1/4
.3/4
1/0
1/4
2./4
1/2

1
2

fncfma

1/16
1/6
s/6
1/18
1/8
1/2
1/8
1/4
1/2
3/8
s/4

I-l/z

WA-Tfteuee-e~ forueeine@fmtwf8ierethe efket0fadmrf
circutt isUmItedtotheunft- where~ iwmtlad== W @ W
wattsorvoltamperesareIIwolvuf.Anynmterbdparmiftuf* atfmr
w~~.~ =w~-=== “=w* =“=

&t B -TheseefacfngaareMendedfor *estic.no *.3s~ - cfrcntt
praectfoa III the form of fuses, cfrmdtbreak=a, are fmwfdad arid -ero
the normaf 0Peratbz2 power d=.es * exceed 2,W0wattsorvr.kamperm.
b%atcrfafshaflbeasqectfledM? setA up tb S40 voftq electrimf grades
01 fire and arc resistmt materiats, that IS, cfaeses B and B bmAattm,
sfdf be used for htgber vmltages, exceF4 when otherwise ammved by tbe
mmmamt or agency ccmcerrsrl (eee 6. S).

* C - Theee e+wfnga are fntended for pwer ajwficattcmn In excess cd 2,008 watts
or voltampere8 buf stfll prctecfed by seandary davtceo which can sWefy
Interrupt resultant nhort circuff curr@nts. Electrical gmdeo bt fire and
arc resistant matertaki, that ia, classes B and 24if16u!+Mtor+u&Xl be used
exc~ when ofherwtae a~roved by tbe command or wmwy concerned (se@
6, 5).

3.8.16 Alrtmrme noise. - Airborne noise shall compty with one of i“ e follmti reqtdremcmtn aa 8peci-
ficd (see 6,2) when tested in accordance wfth 4.4.7.

3.0. 16.1 For low noise applications the equipment shall comply with t.le requirements of MfL-.Vl’D-74O.
TIIe graac of the equipment wfll he dtierrnined by the command or agency concerned (8ee 6,2) and fs-Ae-
pendem on its location t“ tbe ship concerned.

3.6.16.2 For other than low noise applications the airborne nofse (6peech Interference level - SIL)
radiated from units to be fnsuilkd In compartments in which bdefffgibfe 8peech commuuicstfon must be
maintained such as pilot house, C. 1, C, or pbttimg roonm, shall be such that tbe arithmetical average of
the sound pressure Ievele in the 300 to 600, 600 to 1200, 1200 to 2406 and 24W 104600 cycle per eecond
octave hands shall not exceed 50 decibefs above O. 0W2 dyne per cerdlm~er qunre.
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S.8.17 Rructuret-arne noise,- 14%enspecified (se? 6.2), thestructureborne noise shall .xm@ywlth
the requfrementsof M32,.STD-740. llx grade of theqtifprnent will be deterrninedby the command or
agency ccmcerme4( eee6,2)a ndi.sd~dent onitsloation hthetiipconcerned.

3.9 Miscellaneous requlrermmts..

3.9.1 Dra wtngn - geneml. - Drawings shall conform to kftL- D-963 andto the detail requirements speci-
fied herein. Certification data sheets shall be prepared and approved in acmrdance with M2L-D.963 to make
defatl and other dra~e applicable to specific shtps. The types of drawfngs to be furnished by the rmnufac.
t.rer till be as apeci fled in the individual equipment specifications (see 6. 3). I%e contractor’s attdiOn is
Lnvlted to the requirements of 3.9, 7.1.2 r~ardbig drm?fng.g to be reproduced in the manuals. The sfxe of
the origfmtf drawfrgs sfmff be such that reduced size reproducfbxm W131comply vfth the requirements of
M2L-M-15071.

3.9.2 Ika~ - Preumtnaq,- Tbe .xwdractor shall submU duplfcam blueprint and afngIe repro.
ducible (Vandyke copies of fjrelimfnarg d=~.q for the advance fnformat~n of me ml~~lrj~ ati~tify
or sbtp destgn agent pendtng the stimisstcm of wmktng drawings. These dm~~ ohaU consist of the
fOIl~

(a) A dbigram ebomtug the cabIe runs requtred between unite of an equipment, the number of
active conductors per cable and tke currents and maltag es invol ve.d.

(b) @ffbw draws of the units of the equfpment showing overafl dlmenslons, mounting dl.
menslonn, Aze of mouotfrg boles, dze of mounting bolts fmd Iocatlon of gravity of tits
wetg~ over 50 pounds.

3.9.3 ma wings - working. - Duplimte blueprint and aingie reproducible (Vandyke) copien of all work-
ing drawings abaff be submitted m the command or agency concerned for approval as aeon as practicable
after award of mntract (see 6. 5). At the same time, dupflcate blueprfnt copies of all vorktng drawtngs
shall be forwarded to the 3nventory Control Potnt for r+air parfe $ps.dfied (see 6. 2). The reprod.db)e
print Is to be used for production of prints m?edsd by tnstaflatlon and shipbutldtng activttleg therefore, thi8
print shall be Iegfble and of good quafity. The qdftles of the reproducible print will be considered b! ap-
proval of the dra~. Any w0r3 (such as procurement of material or fabrication of units) done by the
. . ------- ,- ->_ .-. -, . ..--...-, ., A,.,. .-.”4-. ,. “. . . . “..... _A.-,. _ .4..Luu,. -e.w, U, a-.a.s .,. ~PP. “,- “. m.~”e _ ---- .- _ -. _“.. ----- . ---- . _. W%:e =h~.g.s are
required, a simfk number pf copfes shall be submitted for ftnal approval. Upcm approval of the working
drawfngs, the rqroducible copies shall be forwarded to the command or agency concerned. The working

~~s (~d f=twes Wli*ie to each) mball consist of a schematic diagram (see 3. g. 3. 3), a tir~
dtagram (see 3.9.3. 4), a draw@ list (eee 3.9.3. 5), and assembly drawing (see 3.9.3. 6), an appU-
cable to the equfpment concerned.

3.9.3.1 Cfarity and legfbfllty. - fn the preparation of workt.og drawbqp, the clarity and Ieglbliity shall
be such tbnt tke drawtcgs may be satlstactorfly reduced in stze to approximately t I tnches in height for in.
aerfton fn the mamuh.

3.9.3.2 Des@n_ es affer drawtng approval. . After working drawings have been approved, no

c-en ~ design or contirutiion shalf be made @i
(see 6. S).

out the approval of the command or agency cormemed

3.9. S..7 3cAemattc * rams. - An electrical schematic *ram of the complete system shall be
drown ta represent clearly the operation of each tgpe 02 unit and the proper fnterwnnrxtform between
fyplcaf units. The features sfmclfied in 3.9.9.3.1 through 3.9.3 .3.9 ntrall be incorporated fntbis diagram.

3.9.3.3.1 A ttdn br&sa line uhafl be used to represent the bnundarlea of each unft. Alf termfnala to
which derrwd cormecttonri are made shall be ehown wfthkn these bc.undartea, with the a~mprtate numbere
and markingn. me normzd 6nd maxfmum lead current sbafl be shown for each eection of tnkerwnnecffng

*- fOr pnm=r skfrg of ship’s cables by the fn8ta3iing adwffy.

3.9. S. 3.2 Ffekay cmfacts and nwftcb eectfons and contacts sba2f be numbered and lettered to conform
to the requlremrnts of tbe @andard e!ystem tiwn,on ffgure 2. 63wkfng@ of cdl mttcb poaltfcaa abazf k
tiwn, and the poaitfon of =ch awftch cnrrespoa@ to that on the dmwfng ~ be kndfcafcd.

●

9.9.S.2.3 Eachpart,suchan reakdora, capacltcrn, and refays, shall be gtven a uique designation

~- Of ~ l~er ~x tie typ@of f=fi (cordormtmgto ASA Y32.16)andanumberamtgned
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\ consecutively. The numbers skall be asstgnfsf tn a lcgfcal sequence, corre%mdfns In general to the I!atb of
the electrical current or signal flowthroughthecIrcuft(asforexamplehorntheInputtotheoutput0!an
audto ampfffier).

C. $WITCME9 (lYWS JA, JL and JR), ROTARY:

Flgwe 3- *ndard for destgnatfng swttck and refay contacls.

3.9. S. S. 4 A separate lint Kiting electrical rattng and manufacture. fts name and aervjce part number
for eac~ part shall be fncluded with the schematic dtagram.

3.9.3.3.5 Units for which a separate schematic &gram is supplied may be represented ~ a block
with termfnals shown and appropriately marked.

3.9.3.3.6 The schematic wiring of a unit which appears several tim.m tn the system need be skowm
only once; blocks wfth termfnals shown and marked wiff suffice for the remafnf~ identical tits.

3.9.3.3.7 A system of differenttittmg between sfgnal and control circutts suck as one employbg
heavfer wefght Ifnes for signal input and output ctrcutts, shaff be employed.

3.9.3.3,8 Appropriate mtet+ shall be added to the drawfng givfng the foliow~ information

Power requIrmne”ts under ‘<ready., and %tamtby, ccmdft ions.
Heat dissipation under ready,, and ‘<standby,, conditions.
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3.9.3.3.9 In addfflon to the pt deslgnztion, fhe numertcal value of all electrlczl and electronic compo-
nents shall be noted adjacent to the part. The normal a“d maximum load Purrent shall be shown for each sec-
tion of IrAercomectlng wtrbvg for proper sizing of sbip, s cables by the tmstalling activity. A code shall be
noted designating the units in which tbe numerical values are gtven.

3.9.3.4 Wl*diag ram. - A wtringdfagram shall be drawn foreacb unit andeacb major subassemhty.
Wnere practicable, the wiring &gram shall be included on the respective assembly drawings (see
3.9.3 .6(d) (10)). Mr@~nms shlltidtie tbehformatlon specl[ld ti3.9.3.4. ltir~h 3.9.3 .4.4.

S. 9.3.4.1 Aff parta in correct relAtlon as to physical lozatlon, wtth termin.aIs clearly sh.mn and marked
and alf wfrtng between parts.

3.9.3.4.3 The coding of aIl wtren. Appropriate notes shall designate wire Bize and type.

3. f!. 3.4.3 Dezfgttatiorw of parts shall wrrespond to those asAgned in the acbematic dfagrama.

3.9.3.4.4 Voltage and real- readings at key service pints.

3.9.3.6 Aa8embly drsw@.s. - A8sembly drawings shall be drawn for each urdi imd for each subassembly
‘f%e following information sbafk be fncludcd on the assembly drawlnga

(a) Zuffi.ienf views tn plan, elevatton and cross section drawn to scale (fufl elze if PTactical) to
show Ckarly the detafln of mechanical desf@, construction and aseembty of tbe unit and to
accurately idrntffy each part.

(b) A list of materfaf with each part ““inhered, fndicated and shown,

(c) Appropriate notes to cover anY sfteciaJ methods of assembly, speckal treatments, U= of antl-
mfze compound+, and use of lubricants, ffn.fsbea, pafnting and coff treatments.

(d) The foil.wfiw dafa shall be tncluded (as applkableh
(1) Weight of complete unfi of assembly.
(2] Overall dfmens$mw.

(3) M.@ti dimensions ~d size of mountins holes [tncludbtg. tempt.te layout).
(4) Clearances required for servlctng when bfn@ panels or dcmrs are eutployti.

(5) Kk8crlpfive data fom
a. Mechantcaf parts tmcb an number uf teeib, dtametrlcaf pftch, pitch dtameter, face wldtb

and type of gcarw diameter, Ier!gtb and thread data for all threaded pa~a.
b. Electrical partB such as transformers and reactors (construction coil and core daiz);

capacttora and reslsiors (type and power rating}, rectifier W, refzys,
(6) Acoustical data, mmh an impedance and sennftlvity of micropbo”es; rated o.tfut sound

pressure and corresponding power inpuf for Ioudspeakerq Ireq”ency response for loud-
speaker and microphone% pofar distribution of sound prestwre for Ioudapmkeri.

(7) Electrld dafa, such a. 1, 000-cycle impedance, d. c. reaiatance, “umber of tuna, turns
ratlu of audio trmwformern, and alze and type of wire for loudspeaker voice coils and mi-
crophone wfndkngs, opermtfmg frequency and voltage for amplifiers and signal gememtorn.

(8) Mechanical data for items bavbw roiztiog parts (such an mofor generator but excluding
synclwos), incle speed range, center of gravity in operating condition, and mdius of
gyrzfion about the three axes.

(9) Air gap data for Ioini+er. and ndcr.ximnes.
(10) Efectrlcd schematic dkagrams and wirfng diagrams when practicable wfthmd exceeding tbe

size flmltattons of 3.9.1. (These may be su@ied an separate dnwkcgs or se additional
sfteeta of the aasmnbly drawing at the @ton of the contractor. )

(11) For equipment wetgh@ 50 pmmde or more, tfte wefght and center of gravity of each unii.
(e) A tiew of each dfni.
(f) me markIIws cd aft fdenfffimiion, designation and fnstrmciion plates.

@ me ele~ri~l p~er rWfrem@2 (CIVr~t, voltage, power factor, frquency and mmtbc!r of
pimes) under normaf, maximum demand and _ condffions 10. the unit. For units that
requtre Intermiftfmt demauds, tite frequency and duration of tbe dermsnda skaff aim be ehowm.

(h) Heat dfssif@ion under 8tsmfDY and normal operatfmg conditions.
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3.9.4 Orawfttss - manufacturing. - ~en required by the Indfvfdurd aquipmerd 6peclficatIons (see 6. 3)
or in a contract or order (see 6. 2), mamdacturtms drawfngs of the equipment concerned shall be furnished.
These drawfngs shatl be the mamdacfurer’e shop drawbfss and need not conform to the Mffltary standards
specl fled herein, u!dem so prepared by the man.tiacfurer. These draw+qrs shall include a 11s2 of afl draw-
fnss, bffls of material and process sheas required to duplicate the equipment under procurement.

3.9.5 Bffl of materials. - The requirements for the preparation of bftls of materfaln for ships d
Marfne equipment shall be in accordance with 331L-B- 16246.

3.9.6 fnterchangealdllty and stidardlzation. -

# 3.9.6.1 fnterchwgmhtlity. - fnfercfmngeabffity shall be In accordance with requfremeni 7 of MIL-SYD-
454.

3.9. 6.2 &mdardIzatlon, .

3.9.6.2,1 Sandardizaffon of units, sufnssembllea and parts shafl be accomphfwd to as great an extent
as practicable to simplify supply FOrts and replacement problems. Etectric-al and mechanical lnterch+e-
abifity of unitn, subassemblies and parts shall conform in detail to the various fndivtduaf specifications.

3.9.6 .2.2 Equtpmem smmfardizatlon . Pr~ressive sfandardfzation 01 complete equfpmmtm is re -
qufred, at least fi;-extenf that simflar articles of different manufacture are electrically and mechanically
interchangeable. Ln order fo accomplish maximum practicable 8mn&rdfZati0n, individual WpIpment ep-2ci-
flcations wfll Include requirements as to mounting dfmenslons, limiting c.erall dimensions and elecfrkaf
characteristics of individual items of equipment (see 6. 3).

3.9.6.2.3 San%rd stock pans - tkmufard stock parts and hardware shall be used to as great an extent
as practicable (see 3.6. 1). For the purpose of this specification, standard stock is defined as material limed
in the Federal Sapply f&falog and includes swh items as bearings, grease, oil, cable, cord, wfre, baits,
screws, nuts, and washers.

3.9.6.3 Proprietary parts. Uliere Navy standard stock parts are not suited for the purpose intended,
parts and rnaterfals shall be used which are st%mlard, easily obtainable znd produced by reliable mamiactur-
ers, as I?.r as pmsstble wtthin the limits of this specification, fn order to facilitate the procurement of re-
placement pans, the destg” shall not be basad up” the “se of parts of special cnanufacwre where (.suftable)
Unfts of standard manufacture are avaflable. similarly, tbe ddgn shall not b-?based on the ,me of parts pro-
duced by only one ma””iacturer wbe” an equlvale”t design available iron! e.?veral sources of nxumfacture
might be employed,

3.9.7 -s. -

3.9.7. f =.. Manuals shall be In accoI.&mw with M3L.M.15071, type as specified i“ the indi-
vidual equtpnwnt speclflwtlcm, a“d as supplemented by the additional requirements sqmclf led in 3.9. 7.1.1
fhrough 3.9.7.3.5.

3.9. 7.1.1 Maintenance. - For equipments employing synchvm, OP. 1303 shall be referemed for aync~m
maintenance fntm-matio”.

3.9.7 .1.2 Drawings, - The selected finai working drawings to be rqroduced In fhe manual shall be as
specified id lbe tndlvldual equipment spec!licaf ions (see 6. 3).

3,9.1.2 Preiimimry manuals. Preliminary tna”uals shall he smhmit d to the cwnmmd or agency
Concerned f.! =a~xn~a~~~iinwnt 0[ identification numbers, in ampl? time to permit printing of
iin16hed manwdls prior to the delivery date O( the t-quip!ne”t. Except as specified herehudfter, equipmem
will mx be accepted [or delivery wifho.1 finished n,anuafs. h, emergen. im and mly when specdically ap-
proved by the command or agmcy ..nm.med, basic insfructfons 1. typewritttm or rntmecgraphd form and
blueprint copies d wurking dvawings wifl 1,? accepred as a Iti,rnporary S.bstitufe ior the finished manuals
(see 6. S1.

3.9.7.3 Mw, uai> [,,, dev,.l,>pmomai cu,,imc!s, . Manu,ds ior devcfopmt’ntal cuntracls shall be typr I in
.ccorda$,ce wfti, ‘~l.. M. f5O7l Anti-shall ,nt, c! !h, .,mim ”,,: require n,tints specified 1. 3.9.7.3. 1 through
3.0.1.3.5.
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S.9. 7.3.1 Mantmh studl be typewritten having a sfngle column.

S. 9.7. S. 2 fllustrattons, draxs, sketmea ad phof%~phs, till be US- freelY tO COnV~ a cl-r
fncfure. fflustrattona fncluded tn one oectlon may be referenced bwtead of betng repeated in other s.?ctfona.

3.9.7.3.3 HtgtI qualify paper and cover sdoci Mdtnble for ro%h bandltns and for the purpose Intended
shaff be used.

3.8.7 .3.4 ‘l%e followbqt topics sbafl be covered

&nerd diecusslon.
TkOry.
bfalbmm.
@r3ratt0n.
Mafr4enance.
fmmtngs,sketches md dbtgrama.

3.9.7. S. 5 Pakts ldentfftcatfon section @ha21tnclude a column “Name of part and descrlptfon” wffb the
name d the Part and the electrical ratbws shown for electrical PIrtn and the prbIciFQl mechanical cbarac-
terfsitca shown fqr mechantcat pans. Mtfttary type numbers stroll be ftsted, where applicable.

~%?-kfa. %tmkrepairpa.s, &bcardrqntrparts ahaIl conaintofquardttteaof
Farta required 10. the mntufenance of tbe paremf equzpmem cha31 be suppffed am

those prfo, apdal tools (see 3.9.8. 1) and teat equtpmerda required for the malntmance of the equtpmemt
by fbe u6tnp activity during one y-r’s normal operation of the insfafled ~tdpment. Tbe requfre$mmfa for
the defermlnafion, Idrntlflmtion and procurement of stock r~tr parts and for revision of the quaet:ttea of
cmboard repatr parts 6hall be as specified in MIL-P-15137. Nomemctafure of pufs shatl be bI acmrdance
~tb f3amkm& ff6- 1. The onksrd rep%fr parts fumfeimd for a particuhr equfpment ahnll be listed In tbe
fndfvlduaf equfpmerd specificatioIMbee6.3)u8trgthei~aspecifiedinfableIXanag=emdgutdeOZdslISI
2.9IIC4afltncluolveorrestrictiveb anyway).

Table 3X . Lkduard repairPArts required per LIMP

Rem

Bdf beartngs (mecfaf) (each)
Bruabes (exc~ oynchm) (each tw

and St?=) (set)
COrdact# (set)
Test cables (wffb PIWS) (each)

(s- 3.6.9.2)
Sprtngu (the taffure of whiti would

render qdpment fnoperatfve) (each)
Xcfal screws (screws not avaflable

in normal etock due to size or shape)
(set)

h-umber .zmdDm.mcs insaikd tmr sizir

1

1

1
1

1

1

1

2

2

1
1

1

2

1

-
6-1o

3

3
3

1

3

2

Over 10

4

5
4

1

5

2

3.9.0.1 ~ectal toots. - Wb9rever specfal tools are necee.siry for proper aervfce mabdenance of any

6bl@mrd sY&em, a complete set std be lurniahed ench afdp by the contractor. The use of spectaf tools
ebafl be clearly ]uslified.Spe.tnltoolsaredeffnedasthosefoalsnotfistedtitbeFederal Sqqdy CWII1OS.
(Cap& of ttda cataks may be consulted fn the office of the Gaveimment fn6pector. )

3.0.8.2 Muf21plemanubxmue.- mere theequtpmentlaoamprtaed of tmtta procured from more than
fme manufacturfrg source, eefnrafe ti.a of unboard rebmfr *8 wffl b rqtir~ ~0= =~ ~~ =~ce
rnveyfatg the items aamcf.ated with fhut murce.
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ezaf F41rtn (electronic .- PmsrOm supprt for the folfowfng trdertor mmmunfdion equipments
aud %esm;(of ~ electronic nature) IS the reepmudki!tty of the Electronic ~lY Olfice (EOOh

(a) 91fpboard annmmcfns eqtdpment (amplifiers and loudspeakers).
(b) fntercommuutcatm unfto.
(c) COmmuoication conmlen.
(d) k+xmd and data recording/r4waducbw equtpment.
(e) Record ptoye.ti
(f) Portatdeamouuctngsystemsandpubllcaddresssem
fg)SApsenfenatnmentsytieme.
(h)Telephoneamplifiers.

3.9.9.1V&n specfflcafly required in the tndfvtdual equkpment epecfficattons (see 6. 3), the anbcard and
stock repatr pints for tbe e@pmecda and Vsfemn fksted & 3.9.9 @ball be dekermtned, identified ad pro-
cured In accordance wtth ML-E-17362. Nomenclature and dfock numbers @haffbe cbtatned in accordance
with k9fL-E-219Bl.

3.9.10 De@g’nafkmand marking .- identification plates, wlrbtg @grams, insfructfon pbdes, other
dedg’natic.n phtes and mark bISO for wilts, sukaosembliea and part~ ahatf be In accordance with MJL-P-
15024, except that reversed 6tcb6d pfates ahaff not be used. .%?rfal numbers on Identfficafton pfates wtlf be
eJIown only when required by the bIdtvtdunl equtpmenf ~ecfficatbana (see 6. 3).

3denffflcafion plates for uae on units fhaf w431 be expmed to the weather shall be type A, B, C, D or 1
made from tickel-comr alloy, brass, or type H made frOOI m~ ~mhm. me ~ve Pkt- ~ ~
bI accordance with M3L-P-15034. ~ E and G plafea shall be wed onfy for wirtng dtagrams and other
pkaten tit are hou86d 64thtn the equfpment enclosure. Pkastic type B platen 6hakl have black Inner (or
record) Irmdnatfcms and gray cover laminations.

3.8.10.1 W2ten specified (twe 6. 2), fhe Federal sfock number till be entered on the idemtflcs.tton
pbitea prkor to tdItpmaIt.

3.9. 10.2 Aff dlaoramm or plates shall be permanently marbed and eecurely htened tn place. SAf-
fapptng acr-s .sball not be wed.

2.9.10.3 De6fgnnf lm of parts. - Were tmace permits, parts, eucb aa transformer, refayo, electron
ttt!eo, Zurge capacitors and reslstora, E&W be identified by markfng8 adjacent to the parf on the chassis or
board on whichthe pwf 2s mcmnted. T%e marking shall be tit deaignatkon a@@tgned in the associated scbe.
matic vk~ dtagnun, and abrdl be clear!y and tndeltbly made.

3.0. 10.4 Electrical clrcuft dtagrams of tndfvidusl wilts shall be provided and mounted tnslde the enclo-
sure an as to be usable In servicing the tit. The circutt diagram~ EJsll be type F or 34plates III accordance
Wtrb W3L-P-16024.

3.9.11 =. - Engineering reports submitted on research and develwment contracls shall be tne
1, (Lnterim .scgtneertng) and type D (find engineering) tn accordance with 343L-R-978.

3.9.12 item nnmea end nomaclat ure. - item names of units and parte for other than acoustic equiP-
ment &rid amdfo amptlfiers ah.afl be III accordance with Handbook tf6- t. Acmmfic equipment and wdfo ampll -
fiera till be assigned “AN” syotem nomenclature in accordance with the L. ocedurea outlfned In PdIL- E-
21981.

m 3.9.13 WoC2ManCdd .- The workmanship shall be in accordance with requirement 9 of tflf3,-STD-454.
‘-”+Tbe equipment sha 1 comply wtth the g’eneraf examination specified in 4.4.1.

4. QUALITY ASSURANCE PROVISIONS

4.1 Retqwmtlbtllty for fnspecficm. . Unlesm otherwkse specified tn the contract or purckwe order, the

s~P1ier iS reawnaible for the performance of all inspection requfremenfs as specified herein. Except as
ofherm’itm specified, the su~lier may utilize his own facitffles or any commercbl kabcwafory acceptable to
tbe Governmmf. The Government reserves fhe rtgkt to perform any of the inspections set forfh tn the speci-
fication where such Inspecflom are deemed necessary tc assure supplles and services conform to prescribed
requirements.
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4.2 -,- T%e methods of uamipding, Inspection and test procedures to be c.and!icfed upon Interk.ar
commti~tlon equtpment sbali be as specffied hereinafter,

4.2.1 wlty conformance tm3pectIon, . C2Alty conformance inapectton ehafl c0n818t uf eniminatlons
and tests necessary to insure that tie ~~P_enf has b=. ProPerly manufactured -d assembled III accordance
wtth the approved drawings and will operate when properly bwtalled.

4.2.1.1 Cfawdficdticm of tests. . QJ?,Ilfy conformance bmpecticm @hall be ckas~l[ ied an fottot?n

(a) Group A

(b) Group B
(c) Group C

4.2.1.1.1 =. Group A lnspectzon elialf be cooducted on a sampling plan as specffied 4n the fndt.
viduaf qdpment apecfflcrdion (see 6. 3), Group A Inspection wU1 normafly Inclwie simple routtne examtna.
tiona and teats qutckdy performed on large quantities of equtpment and destgned to reveal fauzty workmamsbfp,
assembly aod adjustments most lfkely to occur frequently fn production NIIE.

4.2.1.1,2 Cm B. . Group B te8ts efmff be conducted on a nampzlng pkan an specified III the tndtvfdunf
.x?Utpment sPecfH?Z%-(see&2). Group nteltt. tiff rmrmazf, frlcfude complicated tem de,fgnedto revd
destgn Umltations and deficiencies and defects les~ ffkely 20 occur frequently in production runs.

4.2.1 .1.3 Gr+&- Group C te.stB wtff normally be performed on one milt mid norutaIfy fnclud.sa W-
gednese and slmt r iesta tntended to revemf defects due to use o{ rdtemate m!atertah, to cba?ges in the b!dc
design of the eqtdpment and to determfne cardbt.ed campllance with tbe specffimtion. Group C terns wtlf be
requtred only when tbe basic desfgn or the material of a v2t$d part of the equipment has been changed.

4.3 General test pracedwen. -

4.2..1 Tes4 condtttons. - Excefn for those tests where the followfng factors are the vark?bleB, teste till
be conducted wtth the equfpment operating under the {offowkns condft ions:

(a) l%e ambient temperature shall be 75” i 5 “F. (25” :3’ C. ) and the retattve humldtty chaff be be-
tween 25 and 50 percent.

~) The WIPPIY .01f2ge shall be the normal operating volfage.
(c) Z%e s~ply frequency shall be the normal operatfng frequency.
(d) ‘f%e tone control(s) of audio tits shall be In tie neutral or normal p.mltlon.

4.3.2 Repair pa rts. Adequate repdlr parts shall be provided with each unit submitted for Government
Iab.aratory test to have the COMPM1O” of the tests.

4.3.3 Dratiws. - Units mdmltted for laboratory tesf shall be accomparded by drawtmgs showfng details
of Coostructlon and confalning a llst of the materials and f~16heS urmd, and shall Include all c!rcutt schematic
tirfng diagrariw,

4, 4 Detailed test procedures. - Tbe specific tests requtred as parf of qualiflcatton and qwdity conform-
ance Inspecticm and tbe sequence of co”ducflng these teats sbal) be as listed 1. the individual eqdpment speci -
tieatbn (ace 6. 3). Tests specifkd herefn ahafl be conducted only when specffled In the fndivfdtwl equtpment
spwftlcatton. The details of tbe varicms tests are as follows.

4.4.1 General exam fw?.tlon. - The complefed wilt shall be given a thorowh examination to defermine
tit it mnformn to the applicable .specffic.ations and approved worktns drawbws with renpecf to material,
ftaiti, workmanship, construcflon, assembly, dtmenstone, wetghr and marktng cd Idenf2tfmion and 2nfor-
matfon pfate. % Thts exam fnatlm shall be limited to those examinations that may be per formsd wtfhouf d2s-
assemkf4nz the unit In such a manner that lta performance, durability or appearance would be Sf4ected, This
e?acdnation BIMfl Include a check of atl operamng controls, circuft functlon8, syncbm connections tor com-
pliance wttk S. 8.11.4.1, test tacffitiea and adjustments, u applicable.
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4.4.3 %pply line voltage and irequency vartation. - Deleterious effects of changes tn supply fine voltage
and supply line frequency shall be determined. The tolerates specified tn 3.8.3 shall be used as teat aettfr!ga
for the purpone of detertiing voltage and frequency variation and satisfactory perfornmice of unffn.

4.4.4 Dfelectrfc stre h. - Dielectric strength between electrlcd circufts and be2wean electrical cir-
cuttsand~r~ed With= dOSely dlludtl?d SOUC,0,60 CyCkSILC. b-a capildtyof d
least 1 klloWatt. Root mmn square (r. m.s. ) values of test voltage chaff be aB fofiowm

Circuftvoltage of R. m.s. valtts of dielectric
equfpmmt tested test v04tege

f.aw ttmn 60
60 to 120

456

Above IZO and less than 240 1200
240 to 400 1s00
Above 440 Twkce rated vofqe piuo lZW

@ipment Bhall pas~ succesdufly, one high voltage teat of appffcable voltage @pecfffed beretn. Fbdfo inter-
ference fffters having a voltage rat% of less than the test voltage noted heretu ahafk be dlscmmected fmm
ibe .xfutpment durfng this test. AU synchros rdmfl be disconnected dus~ this teld. fu dielectric tests, khe
voltage shall be rafsed gradually to the 6ymcffled vafue and shn22 be held at that value for the periods specffied
in 4.4.4.1. Dlelectrlc teats normally *11 be accomplished after the endurmce test (see 4.4. 10).

4.4.4.1 For the dtelectdc strength test conducted as pi of qudlficaticrn fnspectiw the test voltage
shall be held at the speclfid vatue for 1 minute plus or mlnun 5 eet.ande. For the dielectric streIWth test
conducted as part of acceptice imspectbm the test voffage sbait be held at the ~ckff6d wiiue for 5 semnds
plus or mtnus 1 second.

4.4. 4.2 The dteimfrtc atrengtb tew shaft not be appfb?d to elecfrordc/electrlml drctdq wbicb uses
low voftage componentfl kuch as transistors, electrolytic ca$adtortt, dfoden and ofber voltage m?ndflve cOmpO-
nmts (see Indivtduaf equkpmentspecffkatid.

:, :. ~ k...,... — ..4 A-.--”
-- *---$ ●- -------- ~ -r--+~-g ~---+- f.kwt’t tf!e dwet?rfc-—”. . ..m.w... - ., . . . . . ..”2..... ..—--- “. . .. . . .— ---------

stre~ test .9 fmMJed In 4.4.4 abaff be not Iese than 10 megohmo ●t 50 volts d.”c. at qqmxhafely room
temperature 75”F. (25”C. ) and at a relaflve humidify of app roxbnately 60 psrcemt. Aft syntdmos abUf be
dtmxumeeted dwtng tfds tea

.1.4.6 Radio frequency wine fater.erence. - ifadfo frequarmy rioise interference tests when required for
compliance wtth 3.8. S nhdl be COlducted in accordance wfth M3L.I-1601O.

4.4.7 -me noise. - COmpllance wtth the afrborne noise reqnfr-5t0 of S. 8.16 dulf be dbtermtmxf
In accordance tiff! 4.4. 7.1 and 4.4.7.2.

4.4.7.1 When 9.6.16.1 is awllcabIe, the tern uhdl be conducted ●a qeclfied in Mll,-~&’f40 hng
sotmd power levels tn one third octave bands.

4. 4.7.2 When 3.8. 16.2 2s applitite, the test shail be conducted as fofkoww

(a) ‘lhe tit befng tested shafi be mounted rigbtiy in 22s normaf =ridion fmdfion to a 1/8 inch
thick meel pfate, 4 feet tware stiffened with two 4-fnch te. lrq wttheachof the ciem~
weld6d to the pfate 1 foot off the centerline. The pfste cduifi @ suapendd vertically by rqw
attached at two comero.

(b) Noise i*vels shall he obfafned with a Calibrated swmd level meter and ocbwe band anafyz.m
(fitter net) conformtn.g to 224.3 and Z24. 10, respectively. Tbe ZIat, or ‘V, we4gbtfng
network of the sound level meter shaft be used durhq the tern.

(c) The measurtng microphone shall beat least 3 lee+ from large rd2ect@ mufacen suc$ as the
floor and celling and 6 feet from the wnfis of the measurement room. TTie mlcmpbne Aafl be
placed at a rIifItittNJM o! IIfne Measiuhig sfationo, unkformlydfsfrtbuted on an tmagtnary hemi-
spherical surface approximately 3 feef imm the bous~ of the wdt be% te~ed, The base of
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the hemlnohere shaU be the Dtane of the mounting plate. Th. rneasurirw stations shall be lo-.
cat .?4 as follows:

(1) The %3rfhe, ,Seast,,. ,,scmtb, a, and .-west,. points on lb+ base circle of the hemi.?tiere.
(2) The “noilhfasi, “ %outheasl, “ “southwest” and ‘“northwcs(” points u. z circle halfway be-

fween the base circle and a point normal to the mounting plate through the Geometrical
center of the unit.

(3) The point IIOrtItd tothe tr.wmtlng plate ttyough the geometrical cemer of the unit,
I (d) The background, or ambient nol.e shall be kept as low as poimtide during the test and the sound

premmre leve18 obtained ahafl h mrrecfed, u !wce.mary, for ambient ncdae in nccortice with
fable X.

The toUowb!g information shall be recorded

(1) Ail corrected mmmd rmessure levels. identified with the reewsctive microoimne stattons
The Ocmve band le~els shall be u8& to determine compliance with the kdard of 3.8.16.

(3) Ambient noise levels,
(3) D2nmnsione and K@etils of the wails, floor, and ceiling of the measurement room.
(4) Locatimin the room of unitunder tesl,
(5) Qwntbk3 cOnditiOIM of unit during test,

Table X - Airborne audible noine

Ctveraif or octave band level
with equipment operating

Correction (to be mdwracfed

mfnus ambient leveis in
from level obtained with

the same band
equ2pmem in operation)

1

I Decibels
I

Decibels

9 or grmte. I No crmrectlm
Sto6
5t04
~

2
Less than 2 l! Greater ihm 4. but

(e) ‘f%e overall sound pressure level shall be obiai”wl at each .sfatiu”. In addition, m octave band
z@lysie Btx+U be obtained With the mlcrophcme Placed at the sfxtio” described in (c)(3) speci.
fied herein.

(f) AU leve}~ shall be Gbtaimd while the unit is beirg operated at maxbnurn or rated speed.

4. 4.8 %rucfurelwrne mime. - Compliance with the requirements of 3.8, 17 for structureborm noise
shall be determined in accordance with MIL-STD- 740. Detailed reports shall be required.

4. 4.9 Temperature and humidity tetie, . The .2qUIpmem shall be operated in the ambient temperatures
and humidity a~ speci fiti 1. 3, 7, 16 to determtne i!onformance wtih that requirement,

4. 4.9.1 Temperature. - Temperature test ehall be conducted in tbe following environment

(a) Temperature . Humidify chamber cipaide of providing the rarge of tempemture and hwnidity
spectf ied, and having an air change rate cd no more than twice per minute,

(b) f2aide temperature room (75- * 3” F. ) with air change rate of no more tfwm twice per hour.

4.4.9.1, 1 Equipment Inuticm. - Unless otherwise speeifk.d in the individual equipment specification
fhe Eifuipme”t shall be eIICIOSed oiiii aidea to itn fuil heighi at a distance of 2 inchee and in the rear to !t8
full helghi ai a distance of 6 irwhes.

4.4.0.1.2 i?qldpmerd operating mode. - The equtpmem smil be operated with a power supply source
of normai frequency and voltage. The w~Pmeni shll be operated at fuil load condition and where a aig-
IKII SOUICeis r~llird to tii”e eqldpment to riled c,”tp”l, this shall be s“p@Ie& If this SCIUTCe IS sycbl,

It sbdl be supplied by the equipmmt manufacturer.
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4.4.9.1.3 Temperature cycle .- The equtpment shall be subjected to the followins temperature cycles

PeriO.# (lows) Temperature (+ 5“F. ) Envtrcmment

6 40”F.
6

Chamber
14f10F. Chamber

6 75” F. Sable room or
Ch9mber

~/periti - ~ ~=BW~ IFOm the time when the temw*We’s

stabilizes% Aff te@ts wtthlu n 6-hour perlofl shafl be mtdtmmus.

4.4.9.1.4 Temperaturemeasuremente. - Cartng each perfod of tbe temperature qcle after equtpment
temperature stabiitt ha b h ed, measurements shall be cmM6uctwJ of biternaf dr temperature, and
hotspotsto determ~e c%~&I% .wtth 3.7.16.

4.4.9.1.5 Hot spot sensor location. . The number and locatton of hot @ sensors #hall be d~ermtned
by scannfns the v8rtou.s components h the unttmclosure to determbie maxftnum hot spot tempektwes.
~ -l be ac~mptl~ed approximately 6 hours after the energtz.ed uett has been placed tn the bent
chamber. Not less tbnn S hot sfmt sensors shafl be attached to heat Kenerat@ componemtn ta tie mttt mclo-
mre.

4.4.9.1.6 Performance measurements .- 6ubsequertt to temperature m=nurements at the htgh tempera-
ture, equtpmrnt performance te5tn sttafl be conducted.

,., :J:2J ,~. ~ eq.pmwnt 83u31 be held at encA of tbetwotcfmpe?ature extremes
sequem to each exposure of 24 houm the equtpmentahaflbcmllotitostebfltze

atroomtemperatureforfrom12to24houmandappropriatem~urcmrnts tien to immwe mmplbmce wtth
3.1.16.1.

4.4.9.2 --- The bum Mtty teet sbnff be conducted to accordance vtth tbe m.atbod qedfiedtn
MfL-E-52’f2 rocedure O for a tctal of 5 cycles (lZO hours) to determtna crnnpltance wtth 3.7.16.

4.4.10 Accelerated ftte teat. - Accelerakf :tte tem ah!df be conducted Ior a parted of 500 hmrc. Mdnt-
mum pertod of operation 8bafl G_e 7 hours except at! tmdtcated. Omdltfona of opxatlon shalf be varted M
~dfied b d64sdl in uach indtvtdwd equipmmt mwcfflmtton (see 6. S). me SOO-hour ted 8bmU be dtti~
as Iollwa

-;/
Ambleat Iempemtum &r@ teei &&&ma A@le of ttlt

Before start21w the !oftowbtg teais, cundnct and record an ac~cy t-

0.50 7S“F. (’WC.) rmmtnd (room temp-ea’ature). C@6taJdly Narmf

After 50 Vtbrntton test, accuracy checb tent, and
shorl tet3t rww (one-half hour each) at
~dervoltage and undertrequency and at
overvoltage and overfrequawy.

50-115 -20” F. (-29” C. ) or t41”F. (5°C. ) as IIPPll- CUutantly Normaf
C.nttmmuo cmble

175.300 149-F. (65”C. ) at approxbtmtely 95 percent @nstarAly Nod
COuttnww R. H. for alternate l-hour periods. 36c4 =@%

epot, tnternal atr and ambtutt tempera-
ture fthalf be ccuttfnuously recorded or
pdnts scamned, Ba2tels to prevent atr
ctrculatbmaround the enclosure bbmff be
bIstn33ed tn accordance wfth 4.%0.1. 1.
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~ouJ/

300.350 75”F,

390-400 7S”F,

400-450 ‘75-F,

450-5W 15-F

Ambient temperature durtng test
Test

conditions

(25-C. ) nomfnnl (room temperature), Constantly
varying

(25” C.) nommaf (room temperature). Constantly

~vbw

(25“C.)nombmf (room temperature). Constantly
varyfng

(25“C.)nomfnal (room temperature). Constantly

Angle of till

Incline 45” or 60”~’
forward from
verficat

~,.um 45.0, eo~f

back from verfiml
~c,tie 45.0, ~o.:/

rfght from vertical
~tihe 45. O= 60.:/

varying left from vertical

UPOO sompktfon of above tesfa, conduct aod record en accuracy test.

I/Me ~ertis may k -t~ tO etit fato*ov tea ach~~e.
~/wm*e -mat ~y.

fmmcdfately after tffe above endurance teat is completed the dielectric strength test, Immdatf.m resistance
tests, Ef shodt test and accuracy check teat shall be PM in the order @peclfied. ~ecfaf exceptions to the
above procedure may be noted in the fndtviduaf equtpmerd specificatlon~ (see 6. 3). l%mbltng test, dqlh
Chane test and other Epecfaf testc, U reqtdred by the fndfvfdual equipment specifications, wU1 be conducted
fn the order specffled therein and are consequently not tncluded III the abo.e general outline.

4.4.11 Rtcloaure tests, - The enclosure shalf be subjected to teat condfticms {n M2L-SYD.106 m.xli.
fieda6ahown fn4.4.11. l and 4.4.11.2.

4,4, 11, 1 Waterffght or submersible.. Tbe requirement for breaking and reassembling )Oi”te sealed
by ga&e16 prior to test applies only to cover or door openings, mt Indicator m observation., windows.

4. 4.11.2 Dripproof or drlpproof protected. . fn conductlrg this test, 10 gallons of water shall flow
.I. . . . .. ...”....+M..rc.a-.h +Ote?.C::. S C?.,s “~.s :G. S!!-.:cc c. . ... .W-p,..,... m.. . . . .. . . . . .. . .. ..up,,,., !, ske,:: be se: a; Zem e~-mes .ir,d

its fm?itlon shaft not be varied. The equtpmenl shafl be energized lmmediz.tely after completion of the test
to check for correct operation.

4,4.12 Salt s ra tesii. - The complete unit shall be subjected, under conttnuo.s “Itra. violet Is-h, to

a 20 percent-~.at 13f-F. (55”C.) for S+period of 3 minutes, followedby a hot air blast at 1319F.
(55 “C. ) for a period of 2 mbmtes. ‘fle cycle shalI be repeated cwmbmowly for 100 hours. Upon complet lo”
of the test, the UnftAall be washed ?.fth fresh water, dried and examined fo determim conformance wjth
3.7.16. 2Xmfng test, all equtpment shall be mounted in its normal installed pa Ition, Test equipment sf,all
be equfvnlent to the Navy standard salt spraying machine (see 9000 -S202-?3724).

4.4.13 Tumbling test. . At least two samples of the unft m be tested shall be subjecred to a tumbling
tent of 500 revolutions tn a rotary tumbler tester to determim conformance with 3.7.19,

4,4.14 Gunblast test. - Gunbfasf teat for compliance wfth 3.7.20 shafl be conducted as specified in
4.4, 14.1 or 4.4.14.2.

4.4. 14.1 Wnufated gunbkf test. - The unit shalf be mounted on the carriage O?the U. S. NavT slmufatMI
gunblast equfpmem. The f rent ~ e of the unit shall be positioned in the test plane, and Its axis @ball be coin.
cident with that of the ~loaion chamber. The unit befng tested shall be subjected to 30 rounds of blast
at a p%ak pressure o! 9, 5 pounds per sq=re fnch. For farge unit, such as superpower loudapea.kers, where
the lotipeaker mouth area exceeds the face area of the explonion chamber (17-1/2 fncbes by f 7- 1/2 tnchea
or 18 fncbes h diameter), but which employ individual horn assembles the area of each of which 18 less
than the face area of the ex@osion chamber, the unit ahaff be so positioned that the axis of one of the fndl-
vtduaf ho.ms 1s coincident wtfh that of the explosion chamber.

4.4.14.2 Gunbfafd test at Naval Weapons Lfdmrato ,. For large bnftn, such aa super-power loud.
Sptiers, h which the mouth area of the unit or of any o Its Individual her” alwemblles exceeds the face
area of the explosion chamber (see 4.4. f4. 1), the unit shall be exposed to gu.ndbfastprcmf (degr~ 2) test t“
accordance with MIL. S2D-108 at the Naval Weapons fAmratory, Mhlgren, Vir2fnia.
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4.4.15 Depth charf(etest.- ~pfh charge test forcompltance wtth3. ?.21sha31be cond’Wf*UsfJecUi*
in4.4.15. 10r 4.4.15.2.

4.4.15.1 Actwalde hchar eteet. - The unit shall remounted intht’center ofasfeel pfatebf$~m~-
-T-J%+mum dimensions o 3 Ieef In eig t, 3 feet in wtdfb ‘dnd l/4 Inch in thickness. Theplaten~l be ~~d~

vertically at a depth of 30 feet below the surface of the water. A 55 pound sfandard T. N.T. charge GmU3be
sus’pendedat a depth of 30 fes4 below thesurfamcd thevater at ?. dlsfance of 30 feef from fhepfate, Onfhe
same stdeof fhephteasthe unit being tested, and m a Iineperperdcu far to the face of thepfateat its cen-
ter. Thetofal depth olwa.ter shallbeamfnimum of 60 feet tnthe area of fbe test. Thetesf coneisttngof the
detonation of the charge shaIf be made a total number of four lime%.

4.4.15.2 Simulated depfhcharge test. -l%etest shaitbe conducfed ontbehydraufic shock machtie at the
U.S. Naval %ipyard, Portsmouth , New %mpshire. The machtne sfu.f3be adjusted to requfrementa to be
specif!ed 4n the Lndtvidual equipment specification.

4,4.16 hcIfnation. - Units shall operate mtlsfactorfiy tienlntibled qto45d~rHs from veflltiti
any dfrecfio” (ttaf ia, forward, backward, leff or right) for surface ships equipment andupto60dferees
from the vertical tn any dfrection for submarine equipmenf.

4.4.17 Vibration tesf. - Vibration tests for complfmce wtfb3. ?.?2 shllbemtictd asotilhdlor
.ttal equipment (ewh as ship con,,wi order and indicating, and gyro cornpasses)or nc.ntitaf equfpment (such
as tncdlon plct”re eq.ipme”t or record players) with the units under test ener@zed in fhe”orrnal manner.

4. 4.17.1 Vlbmtion test for vital equ ipment. - The unit shafl be tested fn accordance with type l (environ-
menfal vibratton) of M3L-STD.167, except that the variable frequency tcsf shall be omitted.

4.4. 11.2 Vibration test lornom’ital equtpment, - ‘t%e unit shaff be tested in accordmce wfth type 1 (en-
vlrcmmentai vibratlcm) of MIL. S’23)- 167, excepf that the lime of Vfbration for the endurance test shaft be I
hour and the variable frequemy test shall be omitted.

4.4.16 9mck tests,- ~shocktests forcompliznce titi3.1.226bllbe conducted btaccordancewifh
hi7L- S-901 with the unit under test emrgfzc. iintbem.rmal reamer, These 1esf8aha1i bemadeafferalJ
other tests have been mnciuded. Units which have been subjected to thts shock test shall not be ln6iafkwf on-
baara ship without specffic comrmnd or agency apprmaf (see fi. 5).

4.4.19 Tra.-mlerd s..A one mllliaecondpulseof a msg”itude sufficient toprovide 300 percent over volt-
qeoftie pe&suppiy voitqetill bes:pertmps4 ontlle supply vokage. Theoutpuf of theequfpments
power supply (ies) EMI be observed m a calibrated oscilloscope to determine cotiormance with 3.6.2.11.
Wltha mmstant pmvers”pply input, the outPut of the equipnfmd power supply shalibeobserved.ma call-
bratedosc]iloscope, whliefbe equipmmt is swjtched thrc.ug hail operat]onaf nmdes todetermi”e conformance
wttb 3,6.2.11,

5. PREPARATION FORDEL3VERY

5.1 Preparation fordeltvery shalt be as spccifledln the individual equtpment specification.

6. N~ES

6.1 Intended use - Th, equipmt.m cuvmecfby lhls s.Pecilii’atlon is i“{ led [.r Naval service where k $s
twptwted (. Wthstamt cominuo.s .s,. for long periods, tmdc.r Milit Jry servi. c,mditicms, Wtho”t benefit of
mvrhdti Th! vqu$pn,vm 1, in <..!, c... a vital ..11 !n!,mdw! for imw, rIJnr us, by lh~ forces concerned.
Vdil.r.at a .~itieal mom?.! inr.riably result. in SL.rious ,d.ctiw t. 11,, lY.111<. cfficiemy of the ship or
.hort, ..11, !,, l“v”lvt.d ~,n<.r~e,,c~ repairs :,flea!, “r :1 dlsta”[ bdscs, ,a,, ,,,ldorn he made with sufficle,,[
celerity 10 avoid kavilig c~uipmc.nt out of servive during d tcrltlc.d perlwt.

6 ? orderin~ data. . Pr.,,”rcmcnt ducwne”ts should spc.ctfy the loliowi”g:
——

(a)
lb)
[1’)

Power suppiy tothefndivhfuai equipnwn: (see 3.6.3).
Wfwthcr radio lnterferc”ce reduction requirctncmtsapply (sec:i.8.51,
Whrlher sf’’ndardor Icwatrh,mnvfmtsc rc.quirwnenl sapply (s(., 3.8. f6\ and which gr’’dvol

quirlness is rc.q.trcd (SCW3 8.16,1).
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(d) Wetherlow str.cturcl,orn)c noise requirements Tpplyand which gYadeOf q.ietnessi6rq.lred
(se. 3.8. 1?).

(e) U'hWher manufacturing drawings arerequircd (s.e3, L!.4).
(1) Lnvmtory c.mtrol point [orrepfr ptis(see 3.9,3, 3.9.8 or 3.9.9).

(s) Uthe Federal tio.kn.mher isreqtir& onthcidmtification plate (see 3.9.lO.1).
(h) Uvelofpres?rvatlon, packaging, packing andmarklng (see 5.1).

6,3 bdormatlonlorequi ment s cfficatl.mw riterb,. Sticethis specification isge”eral in scope and
~covers ofify the construction practice~an the condithmn under whfch equipment ~or Naval stdpor shore une

must operate, the details o{ performance of the individual equipment under the conditions 6tatedherel” and
the ordering bdormatlonmusf bespecilieff elsmvhere. Attentlonof destgnenglneers islnvited totheltems
liti&hereinalter tiich~otid beconsIderti htiepr~ ration of individual equipment specifications:

(a)
lb)

(c)
(d)
(e)
(f)

(61
(h)
(1)

II
(1)

(m)

(d
(p)
[4
(r)
(s)
(t)
(u)
(.)
(d
(x)
M
(z)

(u)
(hb)
(..1
ldd)

(1!,)
((r}

kg)
(bh)
(ii)
W)

(w)
[u)

(mm)

{%)

bid
(W)

(.,)

Whetber quatificatio”is reqtired (see 3.1).
R~remems o~ltned by tbfs specification which applies to the kw32v2dual equfpmeot 8pecUlcs-

tton (see 3.2. 1).
use of a.ood (see 3.4,7),
Numerafa, ~a~sorcolors [or Ide"t~~pi"ters (sW3.5.2.2 ti 3.5.2.3).
Baff Imaringsof metric series (see 3. S.6. 1).
fJ8e of electmdyfic c%pdtors (see 3.6. 4).
Uotherthangrade5, Weexpectmcy Xtrmmtormeraare rqdred(see 3.6.6).
fUZe d synchro transmitters and rece:wrs (see 3.6.8).
Use 01 batteries (see 3.6. 10).
Appflcable dram for Lampholder8 (see 3.6.13. 2).
Encbafture material and type of construction (see 3.7. 1).
CaMe entrance requfremerds (see 3.7. 2),
Dqree 01 encb.ure (ace 3.7. 3).
Whether .mclosures dxdl be destgned for universal, bulkhead, pedestal, panel, ‘console, or spe-

cial nmfttpfe mmmting (see 3.7.4),
ff dust ftlters may beotnltf~(sec 3.7.9.1).
Size of lndlvidual equipment (Bee 3,7. IU).
U corrosion resistant steel Inserts may be used in drLpprwd w!c.lwwres (see 3.7.11. 5).
Extreme temperatures [m exposed locations (SW 3.7.16. 2),
Accelerated ltfe requirement (see 3.?. 17!.
Ikilt spray reqtiiremcnts (see 3.7.18).
Tumbffng U!qutremmts (Bee 3.7. 19).
Gunblast requirements (see 3.7.30).
Depth charge requiremtmts (see 3.7. 21).
Sock, vibration anatnclination requirements (e,ce 3.1.22).
Release of mechanically buerlocked push WIt””s under shock (see 3,7. 22),
Use of shock or vfbration mounts (ser 3.7.22.1),
Fuses for specvdi I“”ctkms (see 3.6.21,
Puwersuppn.y f“rthei”di.tdul cq”ipment (see’i.8.3].
Power supply for special applicatiu”s (s.< 3.6.31.
APPMcation of sldek!i%. and r.di{, kntcrlrrenvc rtducti.n req.lremen(s (sve 3. S. 5;.
Snttirnxl subassembly plug and pack con”ectio” r+q.ired (see :1.6.9.1).
Test cablv subusembly required (see 3.8.9.3,.
Transport:. i”n fable for wire nmrkmgs (see 3.8,11.41.
Highest operating temperat.rc iorinsulation (see 2.8.14).
hltiximum lmnperat”re [or class c lnsul’’tbm (SC, 3.6.14. 2).
Type of dr.wlngs tube furniahedby manufacturer (see 3.9.1),
Man,tizrturtmg drawfngs to berequlred (see 3.9.4).
Mmmtlrrg dime”sio”s, limiting overall dimemlons, and electrical characteriatlcs (see 3.9,6.2.2).
List of drawings to belncluded intbemarwaki (See 3.9.7.1.2).
List oftht yuamitiesof repair parts, specfaflools, and test equfpme”f6 (see 3.9.8).
Whether MIL. P-15137 (see 3.9.6 )orf.ffL- E-17362 (see 3.9.9.1) isappltcabIe totie~tipment ccm-

cerned.
%ether serial numbers of unit~ are required on identification pfa.tes (se. 3.9. 10).
Tests to be conducted for group A, n and C and the sampl~ plans for group A and B te8ts

(see 4.2.1 and 4.4).
merating test to be conducted (s,, 4.4. 2),

o
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(ss)
(tt)

(..)
(Vv)

(w)
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Temperature md humidtty tests or accelerated lffe tests (see 4.4.9 and 4.4. 10).
Cperating characteristics of the equfpment when temperature and humldfty testsarerequired
(see4.4. 9).

3peeds of operatton of the equipment when accelerated life tests are specffied (see 4.4. 10).
Additional specific requirements for preparation for delivev applicable to the partlcufar equlp-

nmnt (see 5. 1).
Ordering data included in hffL-I-983 (see 6. 2).

6.4 Oeffnitions. - For the purpose of thin specification, the following deffntttons shall apply

6.4.1 Jndivfdual equtpment specification. - .4n Individual equipment specification is the detatfed specffl -
cx:ion covering a particufa r equtpment.

6.4.2 ~. - A part consists of one item or two or more items so joined tagetber that they are mt sub.
jeci to disassembly.

Sxamples: Capacitor, resistor, gear, bolt, electron tube.

6.4.3 %bassembly. - A subassembly is a grouping 01 two or more different part8 having a common
m xmting, or mounted one upon the other, that can be taken apart without alteration or destruction of W?
J-AS. U cannot independently perform or fulfiff a spectfic complete function.

Examp1e8: Gear train
Rotor (of a synchro motor).
Rotor (of wind speed detector).
6tgnaf generator (of shipboard announcing amp ffffer).
Voltage e,mpltfier (of shtfhard announcing ampfffier).
Cfffererdial (of underwater lW speed fndfcator-hnsmf tter).

6.4.4 ~. - A unit is a sefl contafned groupfng of parts or subassembllen, wbtch shlf be mechanfcaffy,
hydrauticaffy, or electric.affy connected to other unit .x’ units in order to perform a specific function.

Exampies Loudspdcer (of shipboard announciw equtpment).
Salinity cell (of salinity Indicating equipment).
fndtcator -trc.numltter (of engine order +pment).
m~!ler v=vn!m!n.!ndirsim (.f prrqwll m revnluttnn l.diraiing @qUip!D~l).

6.4.5 Assembly. - An aseembly Is iwo or more patis or units of the same basic noun name (that is, two

stitches) havfns a common mounting or mounted one upon the other. They sbaff be separable and each rat
or unitshall be capable of ftmctf.aning fndqendently.

6.4.6 Squfpment. - An equipment consists of two or more separate tits or am!embftes wbfch shaff be
electrically, mechanically, or hydratdlcally connected or aswaciatml togtier to perform their intended
[unctions.

Sxamples: Rudder angie lndtcator equipment (transmitter md fndicatorfi).
SaMnityIndicating equtpment (panel and amocfated cefls).

6. 4.7 System. A syst cm is m equipment properly instilled and interconnected or associated so as to
be vap,ble oiorrnfng its intcmded functto”.

6, 4.3 Accessory, . ,4n access”ry IS a unit, a part, or a grouping of =rts m subassembftes designed
t,,r me m co”j.nrtion with another unit m an eq”lpment, and contributes - the effectiveness thereof wifhoul
ml mding or vwying its basic function, ft may be used for testing, ad)us ~, or calibrating.

Ii. -!. 9 ~Jt., ,~PG. - An attachment Is a unit, a part or a groupirq o{ parts or subassemblies designed
10! u%, m cow UU!?UO”with another unit “r m equtpment contributing to the e[lectivemss thereof by extending
w varyi, q its basic function.

G. 4.10 Qdwwd rep~~parts sets, . r2mboard repatr parts sezs are those r~ir parts and special tools
(see 3.9. Il. 1) which are not b standard stock but which are supplied with equipments to permit repair and
maintenance u: the equiprncm by the user for 1 year.

6.5 The attention of destgn engineers and contractors 1s fnvtted to the items limed below which require
writ! e,, approval cd the cormna”d cm agency concerned or NAVSEC

(a) Use of alternate rmterlals (see 3.4. 2).
(b) ifadIcdsoloPes (s,, 3.4. 6).
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(c)
(d)
(e)
(f)
k)
(h)
(1)

0)
(k)
(1)

(m)
(n)
(0)

b)
~~

(s)
(t)
(u)
(v)
(w)
(x)

$;

(a)
(bb)

(cc)
(old)
(&)

(gf)

Use of magnealum (see 3.4. S. 2).
Use of materias, other than bm.ulatlng lacquer for painting plastics (eee 3.4.9. 4).
Use of cotton or wood flour ffslsd moldtns compounds (see table 1).
Use of cotton fsbric base lamknates (see table U).
Use of ceramlc8(Bee3.4.10).
~conewwnksku ssdforfrest~ ceramlcs@e3.4 .10).
Con&Mons ofap@icatio" mdm. olr~idm aterltisf ormcapstit~or em b&~~f i?, if

other than specfflcd (see 2.4. 11.2).
Corrosion reskfsnftreatments, ffother fJMnspecified (see 3.4.15.2).
Use of nonstandard pans (see 2.6.1, 1),
Use of electrolytic capacitors (Bee 3.6.4)
Use of hermetically seafsd refays (see 3.6.7. 2).
Boats ued for PU61! swftches fn watertight applications (see 3.6.12. 4).
Ptitedwtrfns (see 3.6.16).
Use of thro~h boltkng In ~terfIght e“clo.sums (me 3.7. 7).
Use of 8psctaf antfsetze compound (see 3.7.11. 5).
Use01tbreadnInF&tic without fnserts (see 3.?. 11. 7).
~ of * Lack@ detice (me 3.1.22. 1).

Mm of el-r~ t- In horizonfaf paltion (see 3.7.22. I. 1).
~ of power PIW lockfns detice (see 3.7.32. 1.2).
Use of fflters (.vse S. 8.5. 3).
Interference rdwkfcm devices (see 3.6,5. 2).
Use of sh2p’s huff, chassis or enclosure for active circutt (see 3. S. 6).
Dfaf lllumlnatfon (see 3. S. 13).
Use of cfaaa H fnsufation where class A, B, or C 1s specffied (eee 2.6.14. l).
Use of walventle.s~ typs tnsufatlon varnish [see 3.8.14.5. 3).
Use of other IAan cfsssee B knd H knsuiatfon for sets B and C! enclosures higher w 300 volts

(see 9.8. 15).
Approvaf of worklns drawtngs (see 3.9, 3).
Changes In destgn or construction after ‘approval .1 working drawt~s (see 3.9.3. 2).
Acceptance of basic instructions in typewritten or mim~raphed form and blueprfnt copies of

workfng dratirgs as a temporary substitute for ffnl?.hed mmuaks (see 3.tT72).
LIs~ c.f ~,Ap~~.t tf,,t m! h?an s,,!,jec!ed !0 W ehqrk t.- (SOP 4 4 1H)

6.6 CHANGES FRLsM PRSVIOUS ISSUE, THE OUTSIDE MARGINS OF TNIS DOCUMENT mVE BEEN
MARKED .,#,, TO D4DICATE V/HEHE CHANGES (DELETSONS, ADDITIONS, ETC. ) FROM THE PREVIOUS
ISSUE fWVE BEEN MADE. THfS HASSJEEN W3NE AS A COSVENSENCE ONLY AND THE GOVERNMENT
ASSUMES NO LSABIL2TY WHATSOEVER FOR ANY LNACCUHACIE5 IN THESE NOTATIONS. BfDOERS
AND CONTRACTORS ARE CAUTIONED TO EVALUATE THE REQUIREMENTS OF TfUS DOCUMENT BASED
ON THE ENT3RE CONTENT AS WRITTEN fRRkX7PECTfVE OF THE MAi4GINAL NOTATIONS ANG RELA-
TfC2iSHIP TO THE LA5T PREVSOUS ISSXIE.

●

●

Preparing acttvtty:
Nay - St
(Project 5630 -N074SH)
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1,

i

Acceleti U5e
Acwlented We td
Acceswry, dem4umQl
Actuu14e@i cbargeteat
Alr40rne 005n
A&&m cob ten!
Alamtrmm
Arc—~ m8terimU
Assembly draw@s

~,~~
~a@da4tt0aal

-
B02t Ma&l
Bob> Imwtdne ccrewc, 9tdsut4mts
-, elecmul
w8tdedmtreca24e~
E@khMdlmarttw

ebk~

=Mb

=@ duTe40pnenta
Chasata - C050P cOa@
cblcOat Tunls21
Clarlty ad 191#bu12Y d drmlw
clad51mtlm d tests
cl-q eluet?lcd
a-
cx40rc.d@s OfctuMdawll’Iq3
Cef?@tcmms Ld equipment
Cmrmtors, ektrical
COrroaioa protecttm
COrrOe.lonre616tlqz -tertd
COrrOslm reaistino trentmen2@

Dmrllucas
Daptb charge

Depth charge test
De@ -e tecl, achud
Ikplh charge ie6t, simulated
2W4gn c~es tier di-awltw approval
2k3_n 02 -S
DwB~lan and marking
IbAatled test procedures
Developments
221al fflumtnauurl
Dtal Illumlnntion lamp
Dial sizeo

X7.17
4.410
6.4.8
4.4.15.1
9.8.1s
&4. ‘1
S.4.8.1
SL4.B
S.e.a.o
u.4.5.
6.4.8

8.5.6.1
a.5.8.4
a.0.6.s
s.‘4.5!.$
s. 0.10
S.@. 5
s.a.22.9.a
S.?.ll. a
8.4.16
&o. 6.8
9.8.11. a.a
8.7.4.4

n.’l.a
%%4
S.&. S.z
9.4.10.
%2.6
3.8.22.5
s. s. 14.6
s. 9.9.1
4.x. L 1
s..8.1S
$.4.14.1
a. 8. 2n. o
9. a. 4
S.o.lo
s. 4.15
3.4.15.1
s. 4.15.2

s.3anlle.4
.7.21
:.4.1$
4.4.15.1
4.4.15.2
3.0. s.2
S.e.lo. s
S. fl.lo
4.4
S.2.6
3.8.19
%6. 11
9.5.3

7

24
47
51
49
S7
4s

:
40
m
01

2i
14
14
14

44
44
4P
20
42
42
44

7
39
24
20

.ss

Downloaded from http://www.everyspec.com



I

MIL-I-983E(92HPS)
INDEX (Cor.t’d. )

Dial window gas:.ets
Dtals and pofnters
Dials and transparent or trmmiucmt pares
E4electrlc strength test
Dlelectrlc strerg2h and tntitlon reemtance ckarancea

Dixrep.nclea

Dnwlng8 fn manuals

Zwdwtqyl

kawtnge for te6t IabOratorq
Drawtng Ust
~-s, pre~mfiq
Drawings, Worklmg
Drawtrgn, mamdactwzng
13r121edand tax holes

~
Ektrtcaf C5nm3ctors
mectrtml f6atum!a
Kmctl’tca3 tnmllattug parts
Electrtrat ImAtlcm
Electrlcaf pvta
mectrtad pats momltf~

~OCktCSd tS@?d

Electron tubw

2Ueckm t*e or capcftor w~ets
lzmktdtng Cocopcllzrtda
hmpsulattrg com~s
lhc206ure - accemtM3ttg
I&dOsure - degree of
Enclosure test
Enc206ures - general
Enrb,lm. - mmmttrlg

i

-meat, deftattton 02
Eqv4pment atandurdkatlon

QteIt4ed 6t0ra&

I IMreme tempnm+iure for aapmmf locatlon

I Features- electricnt
Feazures-mecbankal
PermunaZ10g6
Ft2tere
- Cw
FIIunmalllematert.ah
F3atheadecrewe
_- fnertmaterlab
Fuaecupa
Fult.3h054era
FusehOtdermandfuseC1]P
FueeB

caskets
Generalrequfrementa
Generalrmamtnatkm
Gene* teelproccdurea

I GtuiWwt tmt
Gunblrititest at Nwa2 WeapcaB LabOnuoq
GulMrlsi tecl. 5tInutated

E3EJ?!
3.5.1.4
3,5.3
3.4.9.6
4.4.4
3.8.19
3.2.5
3.9.7.1.2
3.9.1 and 4.3.
4.3.3
9.9.3.5
3.0.2
3.0.3
3.9.4
3.7.14

S.8.1O
S.8
s. 4.9.1
s. 8.14
s. 6
s.8.8
3.6.9
9.6.3
s.2L2..a
a.4.11
3.4.11
3.7. !4
3.7.3
4.4.11
3. ‘t. 1
.!.7.4
6.4.6
9.9.6.2.2
s. 7.16.1 ad

4.4.9.1.7
S.v. 16.2

s.8
3.7
3.4.8. S
3.8.5.2
3.4.14.3
3.4.4
3.?. 11.4
2..4. s

9.6.15.2
.9.6.1s.1
9.6.15
3.0.14

3.5.1
9.2
4.4.1

;:.32
3.8.6
3.7.20
4.4.14
4.4.14. !4
4.4.14.1

20
11
45
26

40
38
3a
41
34

32
30
9

35
al

;:
29
22
n
2n
96
26
48
!46
20
51
41

20 h 47
34

20
26

8
S1
14
e

!46
6

::
26
26

19
6

u
u
12
n
30
4s
43
46

64
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U4L3EX (Ilmt’d. )

Fkadc., screw ad bolt
5! qtet tmnpem.tur’e
2%0k-upWtre
Hamlaty
Wmtdlty terl

-Imfim phttm
2iapqmtlIu, embeddhg, and encapsuhttmg campc.umta
3ac21uath tw!
hdlmtim——~
211diut0r 2tp21ta
Mtcator U@dc and Ia@m2ders

3n03ddld eautlmad Smc2f2cattm (Own2u4m)

Lax
2Amtamt@4 tkral- phr2ia
lmmpblder.
= dmz 222wmluath

24~uatlse0fc*c4 Lum3hth

**=- -$ ~

Mnm3* for *vdOpnwIta!cOrdmXm
114aterta2@&mdm2s0fhmIlEth
Mstertah, gmeral
E4aterla2s, subtitulion of
W.eCbanknl prto
Blechantcai ieatwen
MB
Mlnlmum sheet m6taI tbt&nesaes
Mh3ceUane0u9 requtrmnenta
23tst9kea
Molded Ihermosetttmg pliwtlcs
Mount& terminal boardn

NAVSEC approval
Nomenclature
Nonstandard parts
Notes
140n2err0ua matertal (except ahucdnum)

“O” rtrgs

Qnlsslons,mmt.akea and dtacrepanciea

S.7.11.2
9.8.14.2
9.8.12.1
3.7.16
4.4.9.2

9.9.10
3.4.11
4.4.16
9.7.22
2.6.1s.1
9.6.12
6.4.1
6.9
9.6.8.1
4.4.5
2.8.14.4
9.9.6
6.1
S.8.9
3..7.12
9.9.12

S. 8.12.3.2
2.4.9.2.1
2.6.1s.2
2.6.11
3.8. 12.a.1
9.8. la. 1
2.9.4.
2. S.4.8
3.4.1s

2.4.10
2.4.0.2
2.0.12 .2.2
2.0.7
3.9.7.9
3.8.14. s
9.4.1
2.4.2
3.5arld3.4.9.l
2.1
2.4.8
1.7.6

9
a. 2.5
3.4.9.2.2
2.8. 11.3

2.2.3
3.9.12
9.6.1.1
6.
9.4.8.4

.?.5. 1.1
3.2.5

22
3’
22
29
47

4s
29
40
so
25
25
91
30
23
45
26
41
42
22
2e
43

2s
o

26
24
2s
22
ao
21
23

19
8

25
41
41
M

7
‘3

lfl&9
26

8
27
28

1
10
22

6
43
21
4B

8

19
7

55
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424DEX (Ccatld. )

@bcfm2 rqdr Prta 8.38, ddiuttim Of
4Mmardra3mtrpadH
** test
*de* data
C41mr Iactsdm
Overzad pr0tact30n

mtuzed phs22cs

mud Uunmt4q
Put, dadtloncd
mrtc., 62eckic42
mrts, ebctrtd tndattq
Z%a4a, meclmntd
~9
P2rAtc 4dmt222catlm Dlatem

-
war my Ctm?tt4, prtlrmry
PwOr cqqly tdemnces
POms m3tches
Prdtm4auy m4nuaW

~ ~~ d~vfm
R4m4ry p0w67 mpply Ctrctdtn
Rtmnry reqdrements
Prk4ad W4rtc4!
Pr0prt4tuy puts
Pm4ec2bm aFSUS2 corroston
PJ4b 0w2tch6m

4w444ficatk-1
Q9n23ty —ce pro-na
Qm4ttycmdormancetnapectton

RaMo tmqwacy noise reduction
Ytad40ircquencyrmtietnt.+erencetest
whys
Z&& * (electronic)

Repa4rputsfork+lwnno~tests
Reporb
Reatstora,variable
Rc&rytides
ROuadedcornerssmd*ea

Y4aty @erLUXUIelhazaxd)
Silt 4pr0y
M2t spay 2’3s
&410mat4c 121agI-ams
*m w
Em3ecllcm 04 mdab
Smn4-auhwbr d13vic4a
&Mttiw 8Wnclles
mm *a
a442 3S.cUq devices
Mte.tdtq auJ radio frequemcy rdae reductb
fhorh UI12v2brait0n m0vnt2mgs
aork t-
mock, ?41mu0nmdtm23dtm

w

6.4.10
9.6.6
4.4.2
6.2
%4. 6.1
3.8.1

.%4.9.4
S.4.14
9.7. 4.s
6.4.2
s.6
3.4.0.:
%5
3.4. s
a. 4.0.5
3.4.16.2
9.8.2
S.B.3
Le. ul. s.s
s.9.7.2
5.
9.6.2
2.2.2
3.6.16
9.9.6.2
2.4. Is
2.6.12.4

3.1
4.
4.!2.1

3.8.5
4.4.0
2.6.7
3.8.9
2.9.8 cuu24
4.S.2
2.0.11
3.6.5
2.6.12.9
3.7.22

2.8.4
3.7.18
4.4.12
2.0.3. s
3.1.11.2
%.4. 15.2
3.6.8
3.8.12.2
S.6.8. S
2.5.4.1
2.8.5
%.’l. az.l
4.4.18
3.1.22

,.s.3

Page—

51
42
44
49

9
so

10

fl

::
9

19
9
11
14

43

30
6
36
41
14

6
43
44

31
4s
a2
42

& 44
44
43
23
25
29

21
30
48
.$8
26

::
25
24
2.0
31
30
49
20

●
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o \ 3NDEX (Cent’d. )

I

o
I

5imtit@d depth charge test
6imulate6 gunbbwt test
tie
Seevtng insulation
&ckef6, tube or capacftor
L%Iderti
*dal t0018
ttprtng~ (nmterIal)
&Qd mOU?l*
Raudwd stti wrta
32rm#tb of soldered J02M
34tffenfms grcovea
lYwck r-r -e
6&lWturat weldtng
L?mucturebomie noige
Rrncture4mrme noise ted
Rudn
autflng tcbea
~sembly, ddtnlttcm of
Sa4mtittdion of (equa2 or superior) mamrials or FQrte
~be~ voltrwe and frewtmcy variation teci

Symchm CmJllectlrnls and Illarhtltgm
5qncJW.3a
2j7whr0 .Iectrtd s.ro
Wstem, deflntth of

Tapm, elsctrleal
Temperature and hwoldltT
Taqwattm and humtdftytest
Temptunture-e forexlwcdedtirage
Temperatureted
Term&rda
Termdualandt.s.rmtibeardmarklqg
TermLual bmrde
Test cmdttlcum
Thermc@a8ttc materJ41a
?lufnd cutt~ ecrewrn
lhreati to alumlnum
llueds III ptmtics
Thread projection
Threaded aevices
T%rowh imltlw
Toggle switches
Tolerances, power w@y
Tools, @wCtld

Tmd c materials
Transformer a“d tn~.ctance wire
Transformers and i!,ticf ora
Tranelauatest
‘Yumbling
Tumbllng tent

Undercoats
IMt, definition of
Ihdvereal mcnmtlug-enclosure
Uee of nonstandard ~rts

-*

4.4.15.2
4.4.14.1
3.7.10
3.8.12 .3.2
9.6.9.2
3.8.1
S.9.B.1
.$.4. Q. 6
9.7.4.2
9.9.6.2.9
9.8.6.8
s.7.6
9.6.8
3.7.15
9.8.17
4.4.8
9.4.18
S.7.8
6.4. s
9.4.2
4.4.3
3.8.12
S.8.11 .4.1
S.6.6
X6.8.8
6.4.7

3.6.0
s. 7.10
Q..4. @
%7. 16.1
4.4.0.1
S.o. il. a
2.8.11.4
S.8.11.1
4.9.1
3.4.9.9
9.7.11.3
9.7.11.5
s. 7.11.7
9.7.11.6
9.7.11
9.7.1
3.6.i2.l
3.8.3
,.9.8.1

4.6
:. “.12.2

9.6.6
4.4,19
2.7.19
4.4.13

2.4.14.2
6.4.4
9.7.4.1
S.o.l.l

Page
—

46
46
28

22
92
42

9
27
4i
sa
21
42
29
se
40
19
28

7
45
25

;
24
51

a4
all
40
29
44
w
9s
32
44
10
ao
29
29
29
26
27
25
31
42

8
35
23
49
so
44

14

27
21

57
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VutWe resistors
Vandsb restrkzicaz
Vunasil tratlllu!t praed.lres
Veldhtlm
What&a
V2ixatbtda
V2bntkmtestfor mmvttal equipmmt
Vibratimteti ior?2hleqldpmad

T4h61eN
wclldln&8trumlra2
‘mm ternlllmb

ringUr8uzwlent
Wlrlrm dlurun
WOul- -
wOrku@htP

Z@

2?4DEX(Crmt’d. )

3.6.5
3.8.14. S.S
3.&14. e
3.7.0
S.7.22
4.4.17
4,4.17.2
4.4.17.1

3.5.5
2.7.1s
s.8.e.a
2.8.12
3.8.22.s
Le.2.4
a.4.‘1
3.9.1s

3.4.8.8

36s

al
ae
S2
22
M
40
8
42

9

as

I
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a
INSTRIJCTI ONS: In a continuing effort to rmke our itandardizstion documents better, the DoD provides tbb form for w in

mbmitting commenfs and mgwstiona for improvements. All um of mifiw strmdwdization documenu are intited to provide

MIWe=tiOM. ~U f- IMY ~ de~bed. fO1d@d~OIW fbe ~= indi~ti, taped tionc the IOOM edge (DO NOT ST.4PLEJ, -d
EU.Ned. h! block & be as mwcific u pnnitde about particular problem - such 8s wvrding wbicb required interpretation, ww

km rigid, restrictive, IOOJQ,amb:guoua, or was incomwtible, and give pmpcmed wording cbanga vbkb wwdd alteviak tbe
pmblema. Enter in block 6 any remarks not related to a specifu paragraph of the document. If block 7 b flied ..1, an

mknowledgoment wIN be maikcd to You witbh30dayo tn let You know that Your commenti -m received and m-z being
wtidemd.

NOTE: llii form may not be wed in request copies of documenfs, nor to request waivers, deviation, m clarification of
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