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MII-F-14252 ( AR)
14 February 1956

M LI TARY SPECI FI CATI ON

FIRE CONTROL MATERIEL :  GENERAL SPECI FI CATI ON
GOVERNI NG THE DESI GN AND | NSPECTI ON OF

C F-202
c-F -206
L-L-31 .
L- V- 345
DD- G 451
KK- L- 154
KK-L-171
KK- L- 271

A-601
S-571

QQ S- 763
QQ S- 766

This specification covers general requirenents for the
desi gn and inspection of fire-control materiel.

APPLI CABLE DOCUMENTS

: Thefol  ow ng specifications, standards,,6 draw ngs and
ublications of the

forma part

in effect on date of {nvitation

of this speC|f|cat|on.
SPECI FI CATI ONS
Federa

FeItHair

Felt, Mechanical, Roll

Lam nat ed thernnsettlng sheet s,

rods and tubes

V'nyI Chl ori de Pol ymer and Copol yner
Rigid Mol ded Plastics

d ass, Flat and Corrugated, For

d azing, Mrrors, and other Uses

Leat her; Cattlehi de (Bag and Case

Leat her Harness, Vegetabl e- Tanne

Leather; Strap, Cattle-Hide,

Végetable Tanned

Al um num Base- Al | oys: Sand-Cast| es

Sol der, Soft (Tin, Tin-Lead, and

Lead SIIver)

St eel Cbrr05|on Resmtln%2 Bar s

and Forglngs (Except for Reforging)

Steel, Corrosion-Reslsting?: plates,

Sheets, Strips, and Structural
Shapes

FSC 12CP
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QQ W 470 i, ¢l ( Carbon);  Sping, MiSic
TT- C- 595 Col ors, gf or) Ready-M xed Paints
CCC-D- 771 Duck; Cotton, Plied-Yams (Arny,
Number ed, and Tent - Duck) _

DDD - S -751 Stitches; Seans; and Stitching

Military
- E- - FElectron Tube

k’“%% - Capacitors, F?xed, Mca-Dielectric

ML-M6 - Meters, Electrical-Indicating,
Panel Type _ ,

JAN-1-10 - Insulatilflg materials, Ceramc
Radi o, Class L o

MIL-R-11 - Resistors, Fixed, COmGsitiOn

I nsul ated) . ,

M L-P-14 - | astic-Miterials, Mlding, and
Plastic Parts, Ml ded, Thernosetting

JAN- G 17 - Cables, Coaxial and Tw n-Conductor,
for Radio Frequency

JAN-R-19 - Resistors, Variable, Wrewound ‘(I ow
operating tenmperate) _

JAN-c -20 - Capacitors, Fixed, Ceramc-dielec-
tric (tenperate conPensati on)

ML -R -22 - Resistors, Variable (w rewound,
power type) :

JAN- S- 23 - switches, toggle (for electronic
and conmmuni cations use) _ _

ML -C -25 - Capacitors, Fixed, paper-dielectric,
direct current (hernetically sealed
in netallic cases) .

ML-R 26 - Resistors, Fixed, W rewound (power
t YPe

M L-T- 27 - Tr an)sforners and I nductors (Audio,

Power and Pul se)

JAN- S- 2 8 - Sockets, Electron-Tube; and Accessor-
| es

R - Resistors, external meter (high

JAN -R -29 voltage, ferrule termnal type)

JAN-s-57 - Switches, vacuum ,

JAN- C- 62 - 'Cap%mtors’ dry-electrolytic, polar-
| ze

JAN-s- 63 - Switches, sensitive _

ML-W76 - Wre and Cable, Hook-Up, Electrical,
| nsul at ed _ :

M L- P- 78 - Plastic-Mterial, Lamnated (for
desi ?_natl on pl ates) .

M L-P-79 - Piastic-Mterials, Lamnated, ther-




M L- P-80

JAN-C-81
M L-T-85
ML-C-91
JAN- C- 92
M L-R-93
JAN- R- 94

M L-P-116
M L-V-173

JAN-G 174
JAN- R- 184

JAN- w- 287
M L- D- 504

JAN- W 530
ML-1-631

M L-L-644
JAN- F- 675

M L-S-901

ML -P -997

ML-M -2312
M L- R- 003065
ML-T -3080
M L- P- 3086
M L- P-3115
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Pl astic-Materials, Anti-El ectro-
static, Cdear, Transparent (for
i ndi cating instrument W ndows)
Capacitors, ceramc-dielectric ,
vari abl e _
TFblng, wavegui de, Seaml ess rectang-
ul ar
Capacitors, Fixed, paper-dielectric
nonnetal | i ¢ cases) _ _
pacitors, air-dielectric, variable
trimer caPacitor)_
esi stors, fixed, W rewound (accu-
rate) | -
Resistors, variable, conposition
Preservation, Methods of _
Varni sh, Mi sture-and-fungus -Resi st
ant, for the Treatnent of communi -
cations, electronic, and Associ ated
El ectrical equipnent
d ass, Optical _
Resistors, fixed, wrewund (Il ow
over) . .
vegui de Assenblies, flexible
Dyei ng and After treatin? processes
for Cotton Duck and Twi | _
Webbi ng, Cotton, Natural or in colors
| nsul ation, Electrical, synthetic-
resin conposition, Nonrigid _
Lubricatin? 011, Preservative, specia
Fil ms, Reflection-Reducing, for
d ass Optical elenents _
Shockproof Equiprent, Cass H (H gh-
%npact), Shi pboard application, test
or

Pl astic-Mterial, Lam nated, therno-
setting, electrical-insulating sheets,
lass cloth, silicone resin
|| dew resi stance and noisture re-
sistance for felt, wool, (Arny)
Rubber and Synt hetic Conpounds;
CGeneral Purpose (Except Tires, |nner
t ubes, Sponge Rubber, and Hard rubber)
Tubes, Current-Regulat ing
Pl astic-Material, Thernoplastic, Non-
rigid, Polyamde resin
Pl astic-Material, Lam nated, therno-
setting, sheets, Paper-Base, Phenolic-
resin
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M L-C 3133

M L-V-3144
M L-G 3278

M L-P 3408

ML-P -3409

MLL- P- 3410

ML-F 3411

M L- P-3412

ML-P.-3414

M L- P- 3415

MIL-L--3754
ML -S -3786
MIL-A-3920
MTL-K-3926

ML, -S-LUSE
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Cel [ul ar Rubber Products, General

Pur pose (Except Ebonite)

Vials, Level (Al tenperature type)

Grease; Aircraft and Instrunents

(for low and high tenperatures)

Pl astic-Material, Mldi nl_g; Rigi d

t hermopl astic, Aniline Fornal dehyde;

for use in electronic, comunica-

tions, and Allied electrical equip-

rrent - . . . .

Plastic-Material, Mlding; rigid

t her nopl astics Pol ydi chl or ost yrene,

for use in Electronic, conmmunications,

and allied electrical equipnent

Pl astic-Material, Mlding rigid

t hermopl astic, polyvinyl “chloride

and copol yners thereof: for use in

El ectronic, conmunications, and al-

lied electrical equipnent o

Pl astic-Material, | ding; rigid,

t hermopl astic, Vvinylidené chloride;

for use in Electronic, comunications,

and allied electrical equipnent

Pl astic-Material, Mlding; rigid

t hermopl astic, ethyl celTulose: for

use in electronic, communications.

and allied electrical equipnent

Pl astic-Material, Mdlding; rigid

t hermopl astic, cellulose acet at e

butyrate; for use in electronic,com

muni cations, and allied electrical

equi prent : : o

Pl astic-Material, Mlding; rigid

t hermopl astic, cellulose acetate;

for use in electronic, comunicat-

ions, and allied electrical equip-

ment

Leat her, cattlehide, chrone-tanned;

strap, pad, and reinforcenment

switch, rotary (circuit selector,

| ow current capacity) _

Adhesive, Optical, "thernpsetting

Knobs, control (For use with elec-

tronic, communications and allied

equi pnent ) .

Test Procedure; Shock medi um I npact;

\t/arl ?bl e duration, Method and appara-
us for




M L- A- 5092

M L- D- 5548
M L-R-5757

M L- O 6083
M L-L-6085

M L-O 6086
M L-W6U0

M L- P- 10407
M L- P- 10408
ML-R -105(
M L-R-10683
M L-D 10861

M L-C -10950
M L-C-11015

M L-S- 11030
M L-S 11031
ML-R -11050
M L- A-11052

M £ % 568
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Cement, Rubber (Synthetic and Re-

cl ai med rubber Base)

Decal comani as, Aircraft _

Rel ays, Armature (for Electronic

and Communi cati on Equi prent) _

G 1l; Preservative, Hydraulic Equip-

me nt

Lubricati r]%;_O' l; Aircraft Instrument,

low volatility

Ol; lowtenperature |ubricating gear

Wood, Determ nation of Misture Con-

tent of _

| nsul ation Tape, Electrical, Pres-

sure - Sensitive adhesive, Plastic

Thread, Nyl on _ _

Tubing, Steel, Corrosion-resistant
(18-8 Stabilized) _

Meters, Ruggedized Electrical

Leather, Misture and Ml d-resist-

ant treat ment _

Suppression, Radio Interference

Ceneral Requirenents for Vehicles *
(and Vehicul ar Sub-Assenbl i es)

Pl astic, Cel lul ose Acetate Butyrate,

Mol ding Material and nol ded parts

Plastic, Cellulose Acetate | di ng

material and nolded parts

Resistors, Fixed, Film( Hgh

Stability) _ o .

Resi stors_Fi xed (Conposition Film

Very hi %2 Frequency)

Duck : tton, Piled-Yarns (Arny,

Number ed and Special Use) _

Capacitors, Fixed, Mca-Dielectric

Capacitors, Fixed, Ceramc Dielec-

tric (general purpose)

Seal i ng Conpound; Non-Curing ( Poly -

sul fide Base) _ _

Seal i ng Conpound, Adhesive; Curing
Pol ysul fi de Base)

t(act)l fiers, Selenium (Open construc-
i on

Absorbers, Radio Frequency Radiation

(Metallized Plates) _ _

Capacitors, Fixed, dass, Delectric

Treatments, M Ildewresistant, copper

processes (for fabrics, thread, and

cor dage)
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M L-c-11561
ML-C -11693
M L-s-11748

ML-O 11773

M L-R-11804
M L-P-12011

M L-W 12349
M L-T-12664
M L-W 12683

M L-G 12803
M L-C 12889

ML -M-13508
M L-W 13743
M L-W 13773

ML-C -13777
M L-0- 13830

M L-1-135857
M L-T- 13867

M L-P -15035

M L-P -15037

M L- P-150L7’
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Capacitors, suppression, high volt-
age
Cgpaci tors, Feed-through, suppression
AC and DC .
Suppression Requirenents for Elec-
trical and Electronic Equi pment
éExcept internal conbustion engine -
riven equi pnent )
G, Lubricating, Synthetic (for
| npr egnating Powder Metal Sleeve
Bearings ) _ _
Resi stors, Fixed, Non-w rewound,
Pover type o :
Pai nting and Finishing of Fire-Con-
trol Instruments: General Specifi-
cation f or _
Wre, Hook-Up Mnochlorotrifluoro-
ethyl ene Insulated
Treatnent, Ml dewresistant; for
Cor k products _
Wel di ng; Joint Design, Data, for
Structure other than Arnor)
sket Materials, Nonnetallic _
capacitors, Fi xed, Paper Dielectric
(By- Pass, Suppression) _
Mrrors, Front Surfaced, alum num
for Optical elenents _
Wel ding, netal-arc; of readily weld-
able steel for highly stressed Joints
Vel di ng, repair of readily weldable
steel castings (other than arnor)
Gabl e, Special Purpose, Electrical
Optical Conponents for Fire-Control
| nstruments; General Specification
Governing the Manufacture, Assenbly,
and | nspection of
| npregnation of netal castings _
Treatment, Mdisture and Fungus Resi st -
aPt for Fire Control electrical and
El ectronic Instrunents and Equi pment
Pl astic-Mterial -Lam nated, Therno-
setting: Sheets, cotton-fabric-
Base, Phenolic-Resin
Plastic-Material, Lamnated, therno-
setting sheets, glass-cloth, nela-
mne-resin .
Plastic-Mterial, Lamnated, therno-
setting, sheets, nylon fabric base,
Phenol I c- Resin
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M L- E- 15090 - Enanel, wa ment, Light-Gay (For-
mula No. 11

ML-C -15305 - Coils, Radio Frequency; and Trans-
formers, Intermediate” and Radio Fre-

uency
ML-G 20098 - 8ypsum Cenent

STANDARDS
Mlitary
ML -STD -8 - Dinensioning and Tol erancing
ML -STD -10 - Surface Roughness, Waviness and Lay
M L- STD- 12 - Abbreviations for use on Draw ngs
and In Technical Publications
M L-STD - 16 - Electrical and Electronic reference
Desi gnat i ons
M L- STD- 19 - Welding synbols
ML -STD - 105 - Sanpling Procedure and Tables for
| nspection by Attributes
ML-STD-122 - Color Code for Chassis wiring for
El ectroni ¢ equi prent
M L-STD- 129 - Marking of shipnents
ML-STD-200 - Electron Tubes .
M L- STD- 202 - Test Methods for Electronic and
El ectric Conponent parts
M L- STD- 205 - Frequencies for Electrical power

Ordnance Engi neeri ng
URAXG - Ordnance Finishes (Surface Roughness)

(Copi es of specifications, standards, and drawi ngs required
b% contractors In connection wth specific procurenent functions
sho

uld be obtained fromthe procuring agency oras directed by
the contracting officer. )

2.2 Oher publications. - The follow ng publications, of the
Issue™Tn effect on date of invitation for bids, forma part of
this specification:
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NATI ONAL BUREAU OF STANDARDS PUBLI CATI ONS
Handbook H28 - Screw Thread Standards for Federal Servi ces

(Copi es of Handbook H28 may be obtained u?on %ppkicatton

acconpani ed by noney-order, coupon, or cash, (O the Superintendent

of Docunents, ~ Government Printing Ofice, Washington 25, D. C.)
ARMED SERVI CES ELECTRO STANDARDS AGENCY PUBLI CATI ON

ASESA Publication 49-2 - Armed Services Index of RF.
Transm ssion Lines and Fittings

(Information as to the availability of this public at ion may
be obtained fromthe Armed Services Electro Standards Agency,
Fort Monnmouth, New Jersey)

FRANKFORD ARSENAL PUBLI CATI ONS

Fire Control Standard Practices

Vol une | - Drafting
Volume IIl - Design _
Volune IV - Manufacturing Processes

(Information as to the availability of these publications
may be obtained from the Commandi ng Cenheral, Frankford Arsenal
Phi | adel phl a 37, Pennsyl vania.)

3. REQUI REMENTS

3.1 Oder of precedence. - Should any conflict exist between
the requirements o € contract, contractor draw ngs, detai
specificat ions, and this specification, the order of precedence
shall be In the order Ilisted:

a. Contract, Including nodifications thereto. .

b. Detall specification for a major conbination, major
;I?nh)assenbly, or conponent %order of precedence as
iste

¢c. This specification. , ,

d.  Detail specifications for materials or operations.

e Cbperal specifications pertaining to classes of mater-

i als.
f. Contractor's draw ngs.

3.2 Service conditions.- The following conditions of natura
environment to which 11re-control materiel nmay be exposed shal

be used to establish uniformlimts not to be exceeded in nor-
mal design requirenents.




Downloaded from http://www.everyspec.com

M L- F- 14252 (AR )

321 Life expectancy. - Fire control equipnent shall have 3
life | engthas specitied in the detail specification.

3.2.2 Continuous operatjon, -.Fire-control equipnent shall be
capabl e o opeFﬁthgj%hE‘SpeC|fled nunber of hours per day with-
out breakdown or |npairment of perfornance.

3.2.3 Altitude. - Unless otherw se specified, fire-control

equi pment shal T operate satisfactorily fromsea |evel to 6000
feet above sea |evel and shal| not be” damaged [f transpg%tedb

by air at an altitude of 50,000 feet above sea |evel. € above
specified altitudes shall be assuned to be under the nost ad-

verse baronetric pressures which may be encountered at the
particular altitudes (see 4. 3.5)

3.2.4 Tenperature range. - Fire-control. equipnent shall operate
satisfactoriT y over an anbient tenperature range of mnus 4oc
(-4C°F) (m ni num exposure of 3days wi thout benefit of solar
radiation) to plus 52QC (\1250F) (m ni num exposure of 4 hours
with full inmpact of solar radiation, 360Btu,/sqg-ft/hr) and shal
not be damaged by storage at tenperaturﬁs be meen.n1n¥s 620C

( -Bd%g(nlnlnun1expgsure of 3 days W thout benefit of solar rad-
lat ion) and plus 77°C (/160°F) (im nimum exPosure of “‘ens with

|
full inpact of solar radiation, 360 Btu[sqg-ft@ (see 4.3.1,
3.2, and 4.3.3).

4.
325 Relative humidity Unless otherw se specified, fire-con-
trol equrpment shall operate satisfactorily in relative humdi-
ties up to 100 percent.

3.26 Wnd. - Unless otherwi se specified, fire-control equipnment
shall function properly In wnds as high as 60 mles per hour.

327Dust, sand, rain and snow - The equipnent shall be ade-
uatel y  protected agal nst danmage by bl owi ng dust, sand, rain or
8r|ft|ng snow as would normally be encountered during service
life (see 4.38and 4.3.9).

3.28Salt |aden air.- The equipnent shall not be danaged or
Its performance inpaired by salt-laden air as encountered in
coastal service.

329Storage life. - The equipnent shall not be damaged or Its
perform —Tnpaired by storage over a period as specified In the
detail specification.

3.2.10 Shock. - Unless otherw se specified, a manner of construc-
tion shall enployed which will prevent danmage or subsequent
failure to provide the performance specified in the detail speci-
fication, en the equi pment conponents are subject to inpact
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shocks of specified duration and accel eration (see 43.10)in
the follow ng directions:

a. Horizontally, parallel to the major horizontal
axi s (both dlrectlon%R. _ _

b. Horizontally, perpendicular to the major hori-
zontal axis (both directions).

c. Vertically (both directions)

3.2.11 Vibration. - Except for Internal resonances of specified
parts and sub-assernblies, no conponents of equi pment shall have
mechani cal resonant frequencies |ess than the specified fre-
gugngy when shock mounts (if any) are bl ocked or renoved (see

3.2.11.1 Shock accounts*- \Were necessary, each unit of equip-
ment shal |l “be provided W th shock nounts which will limt Its
resonant_V|braP|on within the specified frequency range al ong
the vertical and horizontal axes. Provision shall be nmade for
attenuation of impactshock along the critical axis so that no

col |l ision of any shock-mounted part, sub-assenbly, or conponent
during the vibration test can result.

3.2.11.1 Types of shock mounts. - The shock nounts nmay be of
the resilient” matertal, netallic type or nag enmpl oy vi scuous
danping. The design of shock mounts shall be such-that failure
of the resilient material winnot set the supported part free.

?J& 11,12 Installation of shock nounts.- Unless otherw se speci-
I ed, [ sh

- a OCK MDUNTS Shal i be readi 1y repl aceabl e without
major di sassenbly of the equi pnent. | electrical connections

Between a resiliently supported shock mount and its foundation
shall be as flexible as practicable. Sufficient clearance shall
be provided between parts to preclude the possbility of acush’
i oned part striking any other part.

3.2.11.1.3 Electronic by-pass of shock mounts. - Al'l shock
mounts shall ™D€ electrically bv-Pass by a mik bonding
strap of solid copper at. |east one inch wide by 1/16 inch thick,
except In such cases **het’'e a strap of this size would inpair
the action of the shock mount. Deviations fromthis require-
ment shall, |In all cases, be under the control of the contract-
ing officer.

3.2.17 3%tab litwr 2nd Tevalir~s, . Fire-control eculpment shall
have sufTiclient stabiliz:, :or operation on sandy, muddy, and

frozen terrain and shall be capable of being |eveled as speci -
fied in the detail specification.

10
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3.2.13 Safety of personnel.

3.2.13.1 Mechanic al.- Suitable protection shall be provided to
prevent accident al contact by personnel w th nmoving nmechani cal
parts such as gears, fans, and belts when the equipnent |s
conplete and In the operating position, ~ Sharp projections on
cabi nets, doors, and simlar parts shall be avoided.

32132 Electric al.- Satisfactory provision shall be nade to
prevent personnel fromaccidentally conmng in contact with volt-
ages in excess of 50 volts (RXS) to ground, chassis, or frane.
This requirement shall be interpreted to require also protection
to personnel against capacitor discharge. en doors, "plates,
and covers are opened or renoved for maintenance and rePairs
rotection from voltage in excess of 500 volts shall be provided
y interlock switches. \Were interlock swtches are used, man-
ual 'y operated by-pass switches shall be Installed which wll
automatically open when the door plate or cover is closed.
Where vol tages of 500or nmore volts nom nal Vh%ue ﬁre g;posed
when an access door or cover is renpved, a label (see 3.712.3.2)
shal | be conspicuousiy di spl ayed whi ch reads ‘ DANGER- H GH VOLTAGE"
in white or alumnumletters at least 3/8 Inch high, on a red
backgr ound.

3.2.13 .2.1 Gound potential. -The construction of the equi pnent
shal| be such that all external parts, exclusive of antenna and
transm ssion |lines, shall be at ground potential at all tinmnes

(see 3.11.14.12). Noline of the primary power source shall be

electrically connected to the case of any fire-ccntrol instru-
ment .

3.2.14 Ease of operation. - Qperating controls shall be conven-
iently located and where required bg tactical consideration
y

shal | be capabl e of being operated personnel wearing stand-
ard arctic clothing.

3.215Ease of adjustnment and naintenance of electrical equip-
ment.- Test points or Jacks shall be convenient| Yy Located where
necessary to provide proper operating adj ust ment and nmi nt enance.
| ndi cating devices suchaslanps and neters shall be installed
where required. The equipnecnt shall be so constructed that parts,
termnals, and wiring. Wwll be accessible for circuit checking,
adj ust ment, mai ntenance, repair, and replacenent. with mnimm
di sturbance to other parts and wiring and with use of the mni-
mum nunber and variety of special tools, particularly these need-
ed for tuning and adjustnent. Tools required for operationa

adj ustments shall be provided with the equi pnent and stored by
conveni ent neans near the conponent where they are to be used.

11
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32.151Unit replacenent. - The equipnment shall be designed for
easeof mmi Nt enance Dy providing for unit replacenent of smnal

el ectronic assenblies such as anplifiers, voltage regulators,

IF strips, and sinilar assenblies, Werever practicable, each

| nternal assenmbly having electrical circuits which are designed
for renoval fromlts associated enclosure shall be provided with
plug and sack connections or connectors. Means shall be pro-
vided for their proper alignment; alignment devices shall be
self centering to permt ready_engagenent of parts; the exposed
gLnggﬁgﬁacts shal | be deenergi zed when the connectors are

3.3 Method of design.- The neans and nethods of executing the
deS|gn an evelopnent of fire-control instruments may be deter-
mned by the contractor, but the obligation rests with the con-
tractor to satisfy the contracting officer as to full conpliance
with the requirements of the contract and specifications. In
all phases of the study, design and devel opnent of fire-contro
materiel to be directly operated br_n1lltar¥ Personnel, t he
contractor will be expected to utilize the tull or part-tine
consul tation service of human engineering specialists In deter-
mning the existence of and solutions to problens In:

(a) space for operator's stations and the arrangenent
and design of controls.
(b) design of” visual displays and other means of supply-
|n? i nformati on.
¢ safety features. _ _ _ _
d environnental conditions such as illumnation noise
|l evel, vibration, tenperature and ventilation.
(e) utilization of skills already existent in avail able
Crews.

The contracting officer shall provide a list of apErCNed sgurces
for such services. Upon request additional sources shall be ap-
proved by the contracting officer. The design and devel opnent

of pilot nodels shall be carried on In such a reamer as to

facilitate the transfer to subsequent nmanufacture on a product-
i on basis.

34Ceneral responsibilties of the contractor,

3.4.; Gages and test equipment.. - The contractor shall furnish all
gages (subJect to certrirication by the Gage Branch of the Ordnance
District Wiich: has inspection cognizance), tenplates, dies,jigs,

v
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fIxtures, and environmental testing equi Pnent necessarY to verify
the requirements of his draw pgs detail specification _
speci fication except such as the Governnent ny prefer to furnish.

342Electrical and electronic test equipnent. - The contractor
shall furnish all €elecirical and electronic test equi pnent nec-
essary to verify the required characteristics and shall period-
ically check this equipnent against certified standards for
calibration accuracy.

35 Drawi ngs. - The contractor shall prepare and submt to the
Gover nment _a conpl ete set of drawings of the materiel to be furn-
ished. Unless otherw se specified, draw ngs shall confo%ﬁ1 to
“Fire Control Standard Practices, Volumes | and I1l1. ese
draw ngs shall then be reviewed by the Government for approva
as official drawngs and will be issued for use ininspection
and for other purposes, and shall becone the ﬁropertr of the CGovern-
mnt . Wherever possible, materials and finishes shall be speci-
fied by reference to Government specifications which have been
approved for Ordnance Corps use. The contractor shall sueprly
his applicable specification or catalog to the contracting officer
when an equi val ent Government specification does not exist for
the material or item The contracting officer shall reserve
the right to require the contractor to use any specified mater-
lal or itemIn lieu of the contractors material or item

3.5.1 Abbrevi ati ons. - Al abbreviations ondrawi ngs shall con-
formto Standar M L- STD-12.

352 Wel ding synbols . Welding synbols on draw ngs shall con-
formto —Santard MLC-STD-19 (see 3.13.5). .

3.5.3Di mensi ons _and tol erances.- Dinensions and tolerances
shall beé 1n accordance wwth "Fire Control Standard Practices’,

3531 Dimensions. - The contractor shall adhe
ﬁ|ons givénm on the drawings, and in no case sha
t

]
I

scaled. = Shoul d additiqnal di mepsions be requ
?on therefor Shall be nade through the contragt

tge dra¥4ngs
5 ot PPBet

3.5. 301.1 Protective finished surfaces. - The dinmensions for

fini shed surtaces given on detalled draw ngs shall include the
protective finish on plating. The contractor shall be responsi-
ble for controling finish thickness and initial machine dimen-
sions so that the dinensions of the final finished product are all
fall within dinension tolerances as specified Qn.dramﬁn?s. Wher e
a precision fit is specified, the protective finish shall be.
omtted or renoved from that surface if necessary. A precision
fit is defined as any fit with 0.0007 inch or |ess clearance,

F to the dinmen-
]
|
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or any fit involving sliding or rotating contact surfaces in which the protective
finish may normally become abraded in the carly service life of the part.
Tapped holes shall also be considered as precision fits, and the finish may be
omitted or removed.

3.5.3.1. 2 Bonding surfaces. - Bare metallie surfaces are required for
bondinyg purposces especiilly where such bonding is for clectrical interference

...... R X4 A

rceduction.

3.5.3.2 ‘Tolerances. = Tolerances on Ordnance Corps (lire-control) drawings

arce indicated cither by specifying the limits nmnwdmlclv ‘ter the basic size
or by mcans of a general tolerance note on the drawing form,

3.5.3.2.1 Tolcrance range of machiaing processes. Unless otherwise speci-
ficd, the tolerance range ol machining processes (e, g, drilling, milling
rcaming, broaching and grinding) shall conform to Standard MIL-STD-X
wherever applicable.

3.5.3.2.2 Screw threads. - Unless otherwise speaified, threads of all
screws shull conform to the dimensions and lo)cranccs of the Unified and
American National Standard Classes 1, 2. and 3, A and B tolerances  as

=288 2 382322 2232522 a2 2 2 5 § LA S SN

specificd in Handhook 12N,

3.5.3.2.8 Undercuts, = Depth and width of undercuts on threaded parts
(exeept s indird 1astencrs), where not spoeciticd on drawings, shall be no
morce than 1-1,2 threads wide and shall extend 0, 000 ineh below the root
diameter of the taread, with a diameter toterance of 0. €15 inch in the
dircction of removal of matcerial.

3.6.3.2. 4 Spares, - Sparce parts requiring handfittings should employ maxi-
mum drawing tolerances requiring the minimwn removal of material,

3.5.4 Lathe centers, - Lathe centers shall not he shown on detail drawings.
In cases whoere lathe centers are objectionable, the note "LATHE CENTERS
NOT PERMITTED" shall be entered on the drawing,

3.6 Parts and material, -Materials and parts  (including hardware items
of the v'(uumu-nl not covered hy subsidiary spectlications) shall be resistant

¢
to corrosion or shall lae hl‘“!_u,lu pProvessi wed Lo resist corrosion (sece L),

Gold, nickel, choomium, rhodium, corrosion=resistant el )1 porceent or
more chromium), tin, lead-tin alloys, or sulficiently tr . platings ol these
metais are satistactory without additionai protection or treatment other than
buffing or cleaning., There shall he no destructive corrosion after subjection
to the salt spray test of MIL=-STD-202.

14
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corrosion after sublection to the salt spray i M L-STD-202.
Destructive corrosion shall be construed as” that type of cor-

rosion which in any way interferes with mechanical or electrical
per for mance.

3.6.1 Commercial quality., - Parts and naterial specified as “com
mer ci al quaIity"%T‘ﬁTé%brlbed by merely a nane In general com
mercial use_sun as “sSteel”, “forﬁed steel”, “bronze”, “cast i
lron”, “brass”, “drill rod” “leather”, or “wood shall be Fuch
as woul d be used infirst-class conmercial caonstructions, [!l€€
from any defect that woul d render themunsuited or inefficient
for the purpose foWhich they are intended. Such parts and
material shall not ordinarily be sub{ect to tests or analyses;
however, if there is reason'to doubt the quality, the right is
reserved to make such tests as the Inspector deens necessary.
Nothing in this paragraph shall be interpreted to nean that™ ap-
pIicab?e material SpPecifications should be ignored.

362Dissimlar netals.- Dssimlar netals shall not be used
in intimate contact unless Suitably protected. against electrcly-
tic COrrosion.

36.2.1 ldentification of dissimlar nmetals.- Dissimlar netals
are arbltrar|IY_de%l_d_a's—rm‘[‘a1's_|‘n—c‘gq1Tcr| ! ) with each other and
indicating an electrically, potential difterence of greater than
0.4 volts when imersed In a 3 percent sodium chloride sol ution.

To serve as a guide in identifying dissimlar metal conbinations,

tThIgI rmlst commonly enployed nmetals are listed in four groups in
able 1.

TaBle | - Goups of simlar metals

Goup | Goup I Goup 111 | Goup XV

(Mbst anodi c¢) _ _

Magnesi um all eys| Al um num ZlInc Oppt:()er and its alleys
Al um num al | oys | Cadm um Ni ckel and its alleys
z Vic St eel Chrom um
Cadm um Lead St ai nl ess st eel

Tin ol d
Silver .
1 (Mzsc cathodi ¢)

3.6.2.1.1 Decsign criteria.- The following rules shall apply in
using Table I:

(a) <¢:intact letwsen a member of any one group and another
member of the same group shall be ccnsidered similar.

15
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1/ (b) Ccntact between a nmenber of’ one group and a menber
of another group shall be considered as dissimlar. .

(¢) The above grouping shall not be construed to waive
requirenments in this specification or in the individ--
ual equi pnent specification as to corrosion resist-
ance of conponents and assenblies.

(d) Were reference Is nmade to a netal In a particular
groups the reference applies to the netal surface of
the part; that is, zinc nmeans ZINC Casting,zinc
el ectroplate, ziNc hot dip, or zinc metal spray.

(e) A plating netal and base need not be considered dis-
simlar when the plating is continuous and covers
all the surfaces of the base netal and the plating

13 in accordance with the applicable plating speci-
fications.

(f) Austenitic corrosion resi st ant st eel inserts .in,
al um num castings need not be consi dered dissimlar
when the inserts are integrally cast in the alum num
castings. L :

G Combinations of dissimlar netals which are potted,
pressurized, or under a lubricant film so that
moi sture interaction is elimnated need not be con-
sidered as dissimlar provided a statenent describ-
ing the proposed system is submtted to the contract.
ing officer for approval.

3.6.2.1.2 Protection against electrolytic corrosion.- Were it . |

i'S necessary that any comination 0 1 daissimiar netals be assenbl -
ed, the follow ng methods or conbination of methods shall be
enpl oyed for the prevention of electrolytic corrosion, unless
el ectrical considerations preclude the enployment of suchnethods:

a | nterposition of a material conpatible to each to
decrease the electrolytic potential difference such
as cadmumor zinc plate on steel In contact with
al um num . . .

(b) Interposition of an inert. material between the dis-
simlar netals to act as a nechanical and Insulating
barrier such as phenolic gaskets between nickel -
plated brass andal umi num-

(¢) A?plication of organic coatings to the contact faces
of each of the dissimlar nmetals such aspaint coats
on steel and alum num surfaces In contact.

1/ Excluding contact combinations of’ zinc and cadm um w th G oups
Il and I'll and with each ot her.
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(d) Application of corrosion inhibitors t0 the faces of
each of the dissimlar netals such as zinc chronate
paste on nickel-plated brass screws in contactw th
alumnum o

(9 Design of dissimilar netal or simlar metal contacts
so that the area of the cathode netal is relatively
smal | er than the area of the anodic nmaterial such as
screws of stainless steel or nickel plated brass in
contact with alum num . _ _

(f) Limtation of ampbunt of aeration reaching the dis-
simlar netal surfaces such as steel bolts in alumn-
umwith all surfaces of contact sealed with zinc
chromate priner, vinyl films, or equivalent.

() Any other systens of protection which are designed to
prevent electrolytic corrosion shall be subject to the
approval of the contracting officer.

3.6.3 Ratings . Ratings and derated values of parts and mater-
lals shall "be exceeded when the equi pnment is subjected to
specified service conditions (see 3.2) . Fbr tlgg nﬁthodg de-
scribed by applicable specifications Or standards shall be used.

364 0ptical conponents. - Optical conponents for fire-control
instruments shall De in accordance with Specification ML-O
13830.

3.6.41 Optigal _glass Optical glass shall be in accordance
with Specifrcations JAN-G 174 and DD- G 451.

3.6.4.2 opti cal adhesi ve. - Adhesive for cenenting optical ele-
ments shalT be in accordance with Specification M L-A-3920.

n
.6

3,6.4.3 Reflectics reducing fillms.- Films or coatings applied
to Light Transmitting glass suriaces for reducing reflection
shzll te in accordance with Specification JAN-F-0OT5.

3.6.4.% Mirrors. front surfaced.- Mirrors which are used for
wavelengthns o light within the visible spectrum shall be in
accordanse with Spaetfication MIL-M-135C8.

3.6.5 Friction drivesand stops.- The necessary friction drives
and stopS—_snart pe _incorporated |n nechanisms and so adéusted
that no anount of incorrect operation, short of wlful breakages
can damage t he mechanism.. Alfriction handwheel s shall be
arranged so that it is inpossi t r t fricti el enent s
and r%nder then1LnoperaJFLe E%Fe”9595%gp| Be prOV|d88_M%ePE
required onadj usting and spotting controls to prevent feed-
vzck and loss of adlastmert Or setting.
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3.6.6 Springs. - Unless otherwise specified, springs shall be made of
beryllium-copper, phosphor-bronze, nickel-silver, or corrosion resistant
steel. Beryliume-copper springs shall be heat-treated to the proper temper.
Other springs, unless heat treated, shall have the direction of grain within 45
deprees of the longitudinal centerline of the spring materiaul., Springs requir-
ing music wire shall be made of material conforming to Specification QQ-W-4170.
PPlated steel springs over 0. 015 inches material thickness shall have a hydrogen
cembrittiement relief treatment (scee 3. 9.1.3). Wire under 0. 015 inches
material thickness shall not be plated but shall vecceive Finish 22, 041, grade 1,

of Specification MU L-12-12011,

3.6.7 Levelvials, Viady shall conform to the requirements of Specification
MIL-V- 3111 Vials shall be centr .1l-y pusitioned in their holders with gypsum

e g WS 43R4 PRy . sevar AA £y _ o
cement contorming to Specification MIL-G-0020098,

3.6.7.1 Assembly requirements. - ‘The accuracy with which the eylindrical
vial is mude parallel with the ontside dismeter of the tube shall be checked
on a levelad plate by rolling the vial through 90 degrees, 45 degrees cach
side of vertical, with the ereep of the bubble not cxcccding onc full graduation
from level. The bubble of wae cirealar vial shall be centered on the circular
graduation when checked on a leveled plate.

3. 6.8 Wood, - Solid wood shall be free from any defect that would adversely
¢ ffect the utility of the parts made thercol,  Tight knots are pe rmmmhl('

VRN theae B IS INIS T .
withiin the foregoing lanlation, The vvood shall have been dreied to a n

muoisture content in accordance with Specilication MIL-W-6110.

3. 6.9 Thread, - Thread shall contorm to Specification MIL-T-7807. The
usc of cotton or linen thread is prohibited,

3. 6.9.1 Stitehing, = ALl stitehingg shall be in x cordance with Specification
DDD-8-7461.

3.6.10 Felt. - Felt shall conform to Specifications C-§1-202 and C-1-206,
whichever is applicuhlc. Approval of alternate specifications for felt shall

be obtained from the contracting officer (sce 3. 6. 1-1)

3.6. 0.1 Cement. - Where cementing of fell strips and gaskets are required,
cement shall conform to Specification MIL- 5092, ‘T'ype L.

3.6, "1 Adhesives. - All adhesives shall be watec-resistant types and shall

Le durable under all service conditions.
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3.6. 11.1 Rubber wnetal . - Were rubber |s bonded to netal, the
adhesive shalT be such tnat the rubber shall resist cracking or
separation fromthe netal caused by bending, shock, vibration,
shear, or variations in tenperature which wll occur In the nor-
mal operation of the Instrument in which the part |s used. There
shal | be no corrosive action due to the bonding process which
will affect the serviceability of the part.

3.6.12 Plastic materials. - Plastic materials shall have the
ori gi nal ~smoot . or_pot rsned surfaces unless objectionable glare

makés a dull surface nore desirable. Al surfaces that have

been sawed, cut, or otherw se machined shall be reasonably snooth.
Mol d marks and “flashing” on Ing.ectlon mol ded plastic Itens are
permssible only where the functional operation of the itemls
not inpaired nor detrinental to the operation of a mating part.

3.6.12.1 thernosetting. - Thernmosetting plastic material shall
conformto tabte || rever applicablé.
Table. Il - Thernosetting Plastic Material
Mat eri al Spec Type Use *
Vol ded- al kyd, resin | ML-P-14 TMAG [ General purpose
Mol ded- mel am ne resin ML-P-14 |[MVE Alrc tan_d II ame resistant-
electrica
Mol ded- nel ami ne resin ML-P-14 |CM - InPact resistance . (0.6 -
_ . 5 #/1n. notch)
mol ded- phenolic resin M L-P-14 MFE |Best electrical properties
Mol ded- phenalic resin M L-P-14 MFl - | Inpact resistant - (2(-

20 #/1n. notch)
Mol ded- phenolic resin M L-P-14 MFH Heat resists.r.t

Lam nat ed- nel am ne M L- P- GVG El ectrical insulating -
resin 15037 eneral purpose. _
Lam nated-rods & tubes |ML-P-79 |GVG chani cal ‘application
Met hyl nethacrylate AEW | Anti-electrostatic w ndows
Lam nat ed- phenolic resin |L-L-31 | | El ectrical application
Lam nat ed- phenolic resin (ML-P- FBE | Electrical application
15035
Lam nat ed- phenol I ¢ resin (M |53P FBM | Mechani cal application
: : . 115035 . : :
Lani nat ed- phenolic resin|ML-P-3115|PBE | Electrical application
Lam nat ed- phenol olic resin|ML-P-3115|FEG | General purpose
Lam nat ed- phenolic resin (M L-P- NPG | Marker strips
15047
Lam nated-silicone resin|ML-P-997 |GSG

ire and. Arc Eesist?nt -
%tu a{eS|stan -elecfrica

| at
3.6.12.2 Thernoplastic,rigid.- Thernopl astt
shal | confo'r‘mTO'EI'a'b‘l'e—l'rl rever applicabl

>MD—

1 0
rigid nmolding material
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Table 111 - R gid Thernoplastic Mterial
ﬂ Py Aﬁ———‘v
Vateri‘al Spezk ‘ i I 3€ e
- ML-P - EMI-1 |Wred equipnment - nedium to
Aniline f or mal dehyde 3408 high frequency - best heat
rG§S| st ?nce
M L- P- | neral purpose
Cel l ul ose acetate ,\1,|0ﬁ08p ) ot es o
Cel lul ose acetate ,%,loﬁoﬁ, N | t o
- P- nmpact resistan
Cel l ul ose acetate 10408 ! |
cCel | ul ose acetate hl/lolzlog |V | Moisture resistant
M L- P- G-1 | Wred equipnment - jnpact re-
cel lul Cse acetate S0TE \%stgntq(opT t #/IIHP ? o)
ML -P - G-2 red equi pnen act re-
cel l ul ose acetate 8015 . \%Stéintq f : /|_n. n{)tch)
M L- P- - re eu| ment - inpact re:
cel lul ose acetate e AR antq (2 #/IHD notch)
¢ ellulose acetate ML-P- | General purpose
but yat e 10407
ccel | ul ose acetate M_L- P- 11 Heat reststant
butyrate 10407 .
el | ul ose acetate |\1/|0|L-107P- 111 | I'npact resistant
butyrate
M L- P- G-1 | Wred equi pment - jnpact re-
‘Ct?lﬂt'y“r'gtsg acetate 3414 S|stantq(0p75' - #\Inﬁ not ch)
ccel l'ul ose acetate M L- P- G-2 | wred equi pnent - | mpact re-
butyrat e 3414 si st ant ﬁl 5'- #/1n. notch)
cel I'ul ose acetate M L- P- G3 | Wred equ pment - inpact re-
but yrate 3414 sistant (3.0 - #/in. notch)
Cel I'ul ose acetate ML-P- | GH-1 | Wred equi rrer;t-wrp ct & heat
but yr at e 3414 \r/\'g5|(sjtan GGt # (Ijn n(f)tc )
- P- : red. equi pnent - nedium fre-
Ethyl cellul ose '\S/I4|12P b uengi eg -pheat reﬁl sthar(ljt I
M L- P- EM -1 red equi pnent - hi | el ec-
Ethyl cellul ose 3412 tric an(a ; nmpact stre% th
Pol ydi chl or ost yr ene ML-P- | EH1 | Wred eq U' P”Eﬂt - high fre-
3409 Wenm es good heat resistance
Pol ydI chl or ost yrene M L- P- EH 2 red equipment - high fre-
3409 EM 4 \%Jen(:l es hi gh heat resistance
Pol yvinyl chloride M L- P- - equi pirent - general
and copoLymers I?/IA'I%OP EN -2 Urggs%qw pment - general
Vinylldene " chlori de 3411 urpose - |ow freqglencies
Vinyl chloride L-V-3483 -- 11 and water resistant
good dielectric i
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3. 6.12.3 Thernopl astic, non-rigid. - Nan-rigid thernoplastic
material shalT conformto lable erever- appli cabl e.

TAble IV - NGi-rigid thernoplastic materi al

e ———

Mat eri al Spec Use
Polyamice resin | ML-P-3086 Wist straps and simlar parts
synthetic resin | MIL-1-631 El ectrical insulation
3.6.13 Rubber. - Unless otherw se specified, rubber atural or
synthetic sta |l conformto Specifi cpati on ML-C 3133 (tnor Oe, | u-

lar type and M L-R-003065 for other types. Wen “class”, “grade” ~
and ‘Suffix’' are net specified, the contractor shall submt com
plete data on the application and proposed material to the con-
tracting officer for approval.

5.6.14 Gasket material. - Gasket material shall conformto the
appl i cabl'e requitenents of Specification ML-G12803. (see 3.6.10).

3.6.15 Duck. - Unless otherw se specified, cotton duck shall
conform :S-_Ipaci fications ML-D 10861, Types I, Il, and 111, or
COD-D-771, Type |l, whichever is applicable and shall be dyed
and treated In accordance with the applicable requirenents of
Specification M L-D 504.

3.6.16 Webbing.- Unlessot herwi se specified, cotton webbing
shal confor mto Specification JAN-W530.

2.A,27 Leather.- Unless otherwise specified, leather shall
co~form To tne applfecable specifications of Table V. Where iea-
thar applicaticrns are considered for design, nylcn shall be sub-
stituted wherever practicable.

Table V - Leather

Use Spec Type

Harneszes KK-L-171 Wade A, Cass 1

Straps KK-L-271 Gade A Cass 1

Cases KK- L- 154 11

Straps,rads, and M L-L-3754

corr.etr reilnforcements
3.6.18  Aluniinua alliey sand castings. - Aluminum alicy sand cast-
i 'ws shall coniorh L- so2citicacicn QQ-A-001.
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36.19 Hardware and fastenings. - Al screw type fasteners shal|
be tight "enough t0 COVer tne pose Intended by the design.. All
screw-t hread assenblies shall be nmade vibration-proof. ock

washers shall be provided under all nuts, except those of’ the
sel f-l1ocking and castellated types. Bolts or machine screws,
when not intended for use wth nuts and when not suitably |ocked
by other nmeans, shall be of the self-locking type, shall” have

drilled heads for locking wires, or shall be secured with |ock
washers. (see 3.13.2).

36.19.1Material and treatnent. - Fasteninq devi ces (screws, .
bolts, nutS, washers, etc.) sharl be of alloy steel or corrosion-
resistant steel, unless electrical considerations require use

of other materials (see 311.14.11),and shall be heat treated
as required to produce the necessary physical properties.

36.19.2 Thread form and di mensions, - Threaded parts shal | con-
formto the requirenents or 3 6.3 24  Unless otherw se speci-

fied, threads shall not be swaged, peened, staked, or otherw se
permanent |y fixed.

3.6.19.3 Thread extension,- Bolts and screws shall extend not
| ess than one tull tnread beyond the nut and shall extend not
more than two full threads where excessive projectiion of thread

may be hazardous to personnel ormay be a jeopardy to the opera-
tion of the equipnent.

3.6.19.4 Thread engagenent. - Thread engagenent of screws and
bolts In tapped parts other than nuts shall be a m ninum effect-

ive thread length equal to 1-1/2 times the diameter of the bolt
or Screw

36.195Screw _restrictions,- The use of thread sizes No. 3and
12 screw fasteners r1n._mecnani cal application is prohibited.
Screw and bolt sizes 5/16, 7/16 and 9/16 Inch dianeters are nPn-
preferred sizes but may be used where necessary. Al sizes o
commercial standard screwthreads are acceptable on conmercia
items (switches, receptacles, etc.). Standard length screws

and bolts, In accordance with Ordnance Corps standards (see 3.9),
shal | be used wherever practicable.

3.6.19.6 Set screws.- Set screws shall be used only where uni-
quel y requited by design of the equipnent. Cone-point set screws
may be used where the en%aglng surfaces are suitably countersunk
to receive the point; otherw se cup-point set screwsshall be
used. Flat surfaces shall be provided for engagement of cup-
poi nt screws when the per: is not adjustable In angular relation-
ship to the shaft on which It is secured. \Were tWwo set screws
are used, the angle between their najor axes shall not be |ess
than 90 degrees nor nore than 120 degrees.
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3.6.190.7 Sclf tapping scerews. - Thread-cutting serews may be used where
construction is improved thereby and where thcy will not rcqmrc loosening or
removal during operiation or mainienance of the equipmenti. Chips  formed
by sclf-tapping screws in through-holes shall be removed.,  Self-tapping

sheet metal serews shall not be used.

3.6.19.8 Anchor nuts and nut plates, - Where practicable, anchor nuts or
nut plates shall he used for threaded engagement in light sheet metal.

3. 6.19.9 Tooth typc lockwashers. - Tooth-type lockwashers shall bc used
for making electrical bonds f or supprcssion and external grounding purposes
(see 3.11. 11. 12. 1)

3.6.19.10 Wood parts. - When wood parts are bolted to metal parts with
the nut a;mmbt the metal surface, the bolt shall be sccured by self-locking

nuts. A flat washer shall be used under the head of a nut placed against wood

surfaces. When the nut is adjacent to a wood surface, the end i the bolt
shall be staked or lightly peenced.

3.6.19.11 Spade bolts. - ‘The shank of cich spade bolt used to mount parts
shill be secured by two or more rivets.

3.6.20 Riwvets and riveting. - Riveting shall not be uscd for mounting parts
such as capacitors, resistors, transformers, and incluctors, when they may
roquire removiai for maintenance of the equipment.,  ‘thickness of countersunk
material which accepts the heads of Tush rivets shall not het Tess than the
height of the rivet heads,  The distance from the centers of rivet holes to

the ‘(l}.,(_‘b of the material in which the holes are formed shall be at least 1-1/2

L .o
times the rivet dinmeter.  Rivets shall be used where practicable in preference

to other mcals of securing aluminum or magncsium structural parts which
do not require removal when the equipment is serviced or for joints which will
he subjected to dynamic tension loads under operating conditions,

3.6.20.1 Dutton-head rivets. = Button-head rivets shall be uscd to the
maximum pr aeticable oxtent.  The heads shall be full size and concentric
with the body. Dimensions of the rivets shall be such that when riveting

is completed, the holes will be conpletely filled and the work otherwise will
meceet the requirements specified herein,

3. 6 20.2 Methad of _riveting, Machine riveting shall be used wherever
practicable and shall be installed by the prssure (squcczc) method. Loose |,

.cracked, or badly formed rivets, in eluding protruding countersunk rivct

hark, shall be replaced before acceptance of the item. Excess metal
shall be removed from counter-sunk-head rivets.
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before acceptance of the Item Excess nmetal shall be renpved
from count er-sunk-head rivets.

.6.20.21Ferrous rivets - Wen riveti is to beacconplishd
€y6t hg pressure FTEI‘EUC\{_%, rrous rivets 3/ -inch dianmeter and

smal I may be driven cold. Ferrous rivets larger than 3/8-inch
di anet er shall be driven “hot unless special authorization is
granted by the contracting officer to do otherw se.

36.20 2.2 Non-ferrous rivets.- Non-ferrous rivets shall be
driven col d.” Age- hardened & umnumalloy rivets shall be driven
by heavy blows or high pressure to avoid hardening of the sur-
face before the head is formed and the hole conpletely filled.
Quenched or ref_rlgerated alum numalloy rivets shall be driven
I'n accordance with approved engineering practice.

397 Useof standard Itens.- To facilitate Interchangeability

and mainter.ante of naterier, standdard. | tens, such. as hardware
(ruts, boltfs, rivets, washers and pins ) electrical components

resistors, capacitors-, relays, fuses, switches, electron. tubes,
t(ransf or rrers,pand met erse) Zmd ot her S?andar% parts_shall con-

form to O dnance Oorgs approved standard draw ngs. The_ contract -
or shall wuse the oOrdnance corps approved standard draw ngs and

the associated part numbers. The contractor is not requtred

to prepare an individual draw n see 3.5) when Standards for
thgsepiterrs exi st: however, S ar<|dard dq'ra ng nunbers sha?l -

. . P
pear on the tabulated List of Drawings” format and all assenbly
draw ngs.

.3.7.1 Precedence of standard drawings, - The order of precedence
Tor T e st andar ds shal | be as fol | ows:

a) Mlitary Standards Preferred for O dnance

b)Y O dnance Engineering Standards 1/ (commonly known

as “BEFAX' draw ngs)q

Mlitary Standards

Ordnance Divisional Standards, F12e -Control 1/

e Odnance Corps drawings for parts peculjar. |f stand-
ard itemare not included in c and d above, draw ngs

must then be screened through established channels
for possible duplicatlon.

[qp]

1, These standards shall continue to beused for design and

engineering until the itens have been replaced by Mlitary
St andar ds.
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372Avail ability OF drawings for standard itens. - Draw ngs
for standard IT€EMs may De ogFETﬁEE‘TﬁFﬁﬁgﬁ‘THECﬁﬁrract|ng of-
ficer upon application

3.8Finish, nechanical. - The nethod for s ecifyin%_finishes
shal | "be I n accordance with Standard M L-STD 10 I ni shes on
all draw ngs-prepared for the Ordnance Corps under this specifi-
c%tion (sﬁ$ %f)shall Eeflndi%ated by_nugeglcal ﬁNB rou h?ess

val ues. e degrees. o i ni shes require or surfaces o ire-
C%H%rol naterleP sﬁall conformto gﬂandard URAXg. The ol d
system of letter synbols for roughness designation (P, cf, f, ff
and fg) used on Ordnance or contractor draw ngs shall be con-
verted to the nunerical surface roughness s ol s in accordance
with the conversion sheets of Standard uraxb.

38.1Corners and sharp edges .- Unless otherw se specified on
the drawmrngss alT_corners and edges shown sharp shall be broken
to a radius of 0.005 to 0.03 Inch or bevelled at a 45 degree
angle. \Were parts fit or work together, the corners shall be
broken so that no interference occurs. Al sharp edges, burrs,
and rough surfaces of threads shall be renoved, especially
fromconduit fittings, solid or flexible conduit, and any ot her
art wth which the insulation of electrical wring my cone

n direct contact.

3.8.2 Worms. - The sharp corners of the flat at the top of the
thread the worm shall have a slight radius before the worm
isfitted to its wormgear or segnent. Before final assenbly,
acheck shall be made to Insure that the wormis not bottom ng
in the worm gear or segnent.

383 Fillets. - The radii of all fillets must comply with the
val ues Specitied on the aPpllcabIe drawi ngs and the surface
finish of all fillets nmust conply with that finish specified

for the adjacent surfaces.

3.9 Fi ni sh, Qainting and protective.- Painting, plating, and
pr ot € shalT _be 1 n accordance with Specification
M L-P-12011 whenever applicable. \Were Ordnance Corps draw ngs
are not in effect, instruments, parts and equi pment, comrercia
tools and articles, except those made from materials which are
I nherently <o «~resistant, such as stainless steel, shall
have suitable protective finishes conformng to Specification
M L-P-12911 to resist salt spray, abrasion, chenical corrosion,
and gal vanic corrosion due to contact of dissimlar netals.

3.9.1 Ferrous alloys. - Corrosion-reststaat ferrous alloys shal
begwmw@j&ﬁ?TWﬂTUﬁJ%?eatnent but need not receive any other
protective plating or finish, unless suchfinish or plating Is
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necessary or desirable for electrical or nechanical reasons.
Passi vation treatment of straight chrom um stainless steels shall
not be required where corrosion-resistant properties are ade-
quate. The iron or steel used In magnetic circuits need not be

plated o given a protective finish If they are otherw se pro-
tected agal nst corrosion.

39.1.1 Corrosion-resisting steel.- Al conmponents nade of cor-
rosion-resisti ng steels conformng to classes 1, 2, 7, 8 and 9
of “Specification QQ-S-763, classes 1, 2,4,5and 6of Specifi-
cation S- 766, and Specification ML-T-8606 shall be treated
In accordance wth finish 25.01 of Specification ML-P-12011.

3.9.1.2 Gears- Steel gears shall be givena final finish In
accordance with finishes 22.04, grade 1 or ..class A O

of Specification ML-P-12011, whichever is applicable.

39.13Hydrogen enbrittlenent relief treat neprt . - ter bein
subject [0 elrectrolytec cteaning orarter . application o
electrodeposits of cadmium, copper, chrom um- nickel or zincs
ferrous alley conmponents of high carbon content or col d-worked
| ow carbon steels requiri n% good ductility, fatigue resistance
and inpact strength shall De given the hydrogen enbrittlement
relief treatment as specified in process 260 SPepl fication

M L-P-12011. Non-ferrous netals do not require this treatnent -

3.9.2 Non-ferrous alloys

3.9.2.1 Alum num - Alum num shall be anodized in accordance wth
the série I ni shes in Specification ML-P-12011. \ere
wel dnents are specified, the chrom ¢ acid finishes, series as.ol

or 25.02 of Specification ML-P-12011 shall be preferred.

3922 Copper_andtin plating. - Unless otherw se specified,
copper and tin plati Ng shall be 0.0004 to 0.0006 inches thick.

3.9.23 Magnesi um - Magnesi um shall be treated in accordance
with the apprranre series 23finishes of Specification M L-P-
12011. Finishes 23.05 through 23.11 are pre-treatnents to
painting and are not finish systens.

3.9.2.4 Electrical equipment_finish, - Cadmiumand zinc plating
of electronrc chassis and paners s permssible only when follow
ed by a chromate treatment and painti ngi_. Zinc plating shall
conformto finish 21, %il’ cl a?ses GSC, LSC or RSC of Specifica-
tion ML-F-12011. Cadmum plating shall conformto finish 21.01,
cl asses NSC, OSC or TSC of Specification ML-P-12011.

3931 npregnation of castings. - Unless otherw se specified,
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al castings and housings designed to contain oil shall be vacuum

Inpregnated with an approved thernosetting resin inaccordance
with Specification ML-I-13857.
3.9.4 Mounted hardware.- After hinges, catches, screws, and

nuts have been nountied any break in the film O Paints either
on the hardware or nmounting surface, shall be touched up to
provide a continuous protective coating. A reasonably exact
color match between the painted surfaces and the touch-up coat -
ing shall be provided. Wen stainless steel hardware is speci-
fied, their surfaces shall conformto the background finish.

395 Heat __ di ssi pation.- Wen heat dissipation is a design
factor,consrderation shall be given to the useof finishes pro-
viding the best rates of heat transfer.

3.9.6 painting.- Colors of paint shall conform to S cathn
TT-C-595; olrve drab shall conformto color number 2430; gray
shal |l conformto color number 1640. Painting of electronic

chassis and panels shall be in accordance with finish systens
19. 11 or 20.06 of Specification ML-P-12011. '

3.9.6.1 General test equipnent.- The top coat of paint finish
OoNn exterrors surraces amnd on any interlor surfacest hat are
vi si bl e when the equipnent is In use, shall be sem-gloss~
light-gray enanel conform ng to Specification ML-E-15090,e

cept in suchcasssas may functionally require other finishes.
3.10 Lubrication.- The contractor shall properly lubricate
all instruments before delivery. Unless otherw Se specified,
fire-control equipment shall conformto the requirements of
Table VI.
Tabl e VI
Use Specification

Wrms, worm gears, cams, slides, traverse |ML-G 3278

ing screws.. gears In quadrants and nounts. )

Fi ne-and sensitijve [oyements, cl ase fih- M L-L-6085

ting sleeves, Spindies slides and Synchros

ving- of optical r1nstrunents ML-G 32/8 |very
spari ngly
_ ML-L-6085 (thin film)
Ball bear i ngs or ML-G.3278 (as
specified

Powder meval zZleeve bearings ML-O1177>

Speed reductlon Zear Doxea(for excreme M L- O 6086
pressure application,

H?/draul I C equi pment (for application at M T-0 6085

al | _tenperatures)

General pur pose I ow tenperature lubri - M L-L-044

cating oil protection aginst corrosion
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3101 Lubrication fittings. - Lubrication fittings shall be pro-
perly deSigned Tnio {he equipment so that excessive application
of lubricant to the fitting shall not inpair serviceability.

Al'l lubrication fittings and oil holes shall be identified with
a 3/4 inch red circle finish 19.11 of Specification ML-P-12011
with color red No. 1105 conformng to Specification TT-GC 595
wherever practicable or with the specified color coding. Lubri-
cation fittings shall be so painted as not to interfere with
their proper functioning.

311 Wred equipnent

3.11.1 Mechani cal design.- Electronic and electrical equipnent
shal | be~designed and constructed in such a manner that all cir-
cuitts are readily serviceable.

3112 Power. - The standard nomi nal voItaPes (a.c. and d.c.)
for electic power sources and fire-control utilizing equipnment
shall be In accordance with the detail specification.

31L21 Frequency. - The standard frequencies for alternating
current electric power to be supplied to fire-control utilizing
equi prent shall be in accordance with Standard M L-STD-205 or
the applicable detail specification.

3.11.3Parts and materials, general. - The use of parts and
material S conformng to Government specifications ‘and standards
I's mandatory wherever applicable.

3. 11.3.1 Inflammble materials. - Inflamrable materials which
will readify Tgnit € or exptode froman electrical spark, flame

or from heating, shall not be used. (Inpregnating and potting

coo| ounds when enclosed in fire-resistant containers may be
use

3.11.3.2 Toxi_.c_and corrosive conpounds. - Unless otherw se speci -
fied, the Use of unconirolled conpounds which will readily pro-

duce harnful toxic effects.gnd | i berate asﬁ(s whi ch conbine wth
the atnosphere to from acid or corrosive alkali Under service

conditions shall not be permtted.

3.11.33 Fungus-inept nmaterials.- Al non-netallic materials

shall be inert to or ade_cliuately treated so that they will not
su,oport fungus grow h. he use of mneral filled nelamne for-

mal dehyde and al kyds such as Types MKE and MA(3 confornming to

speci fication ML-P-14 generally provi de good resistance to fungus
growth arid do not require fungus proofing. Fungus inert naterials
are not necessary In cables protected by a cable sheath and where
exposed are coated with fungus inert material.
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3.1.3.3.1 fungus-proofing of materials -- The fOlowing mate -
lal's shall be fungus -proofed_ 1n accordance with the applicable
requirements ormespecifications listed in Table VII.

Table VI
 Material Speci fi cati on Cl assificatlon
Cerami c No treatment ordinarily required
ok ML-T-12664 dass |
Duck and webbing| ML-T-11293, ML-D-504
Fel t M L- M 2312 Type 111
Leat her MTLC-L-10331
| Paper No applicable spec.
" Thread 1/ M L-T- 11293, MIL-T-3530
1 Wood ML-S- 13518

1/ Nylon thread which is inherently fungistatic does not re-
quire any special treatnent.

3.11.3.32fungus_-proofing of rts and assenblies. - 6E)arts.and
assenbl i es “Sha € nol sture-1ungus-proored | rdance wth
specification ML-T-13867; the type of treatnment shall conform
to Table VIII. Detailed nethods for fungus |oroof| ng are con-
tained in fire Control Standard Practices, Volune IV
Table VIII

| tem [ Type Treat nent

Assenbl ed el ectrical units containing non- 1

moving parts

El ectrical equi pment and conponents whose N
operating tenperatures do not exceed 200°F

Bondlng of components and equipment which III
operate above 200°0F

Vacuum impregnaticn of rotor and stator
windings of rotatirg electrical machilnery, v
synchres, coil windings of relays, solenoids,
ecntactors, reactors, and transformers

s.11.4 Capacitors.- \Werever applicable, capacitors shall con-
formto the spectications listed in Table I X. The values of ‘
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capacitors selected shall conform to approved O dnance Corps
Standards wherever possible. In addition to the above require-

ments, capacitors shall be subject to the following limtations:
Table | X - Capacitors

I Use . Speci fication
Air-Dielectric, Variable (Trimmer Capacitors) JAN-C- 92
Ceramc-Dielectric, Variable JAN-C- 81
~ry-Electrolytic, Polarized JAN-c- 62
Fi xed, Ceranic Dielectric (General Purpose) ML-C 1101~
Fixed, Cerami c-Di el ectric (Tenperature JAN-C- 20

Conpensat i ng)

Ftxed, El ectrolytic (A . C., Dry-Electrolytic, ML-c-3871
Nonpol ari zed)
Fixed, Gass Delectric M L-c-11272
Fixed, Mca-Delectric ML-c-5
Fixed, Mca-Delectric, Button Styles M L-C -10950
Fi xed, Paper-Dielectric, Direct Current ML-C- 25
[Hernetically sealed In Metallic Cases)
Fi xed, Paper-Dielectric (Nonnetallic Cases) ML-C91
Feed- Through, Suppression, AC and DC M L-C 11693
Suppression, H gh Voltage ML-c -11561

311 41 Electrol ytic Unl ess ot herw se specified or if capaci-
tance valués of the order of hundreds of mcrofarads are requir-

el ectrolytic capacitors shall not be used where the nmaximum
DC potential applied to the capacltor may exceed 50 volts.

3.11 . 4.2 Ceramc dielectric, variable. - Ceramc dielectric
vari abl e capacitors shalT Dbe USed only which infrequent adjust-

ments will be required Were frequent adjustnments are required
air dielectric capacitors shall be used.

3.11 .4.3 Paper dielectic, non-netallic cases. - Paper dielectric
CaPacitorg n non

3.11.4.4 Paper dielectric, netallic cases.- Paper dielectric, by-
pass capacitors 1n metallic cases, intended for broad band radio
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nterference suppression applications (see 3.11.20) shall conf-
cation M L-C 12889. :

|

formto Specifi

3.11.5 Resistors, general.- \Were applicable, resistors_and
rheostats shall conformto the specifications listed in Table X
The val ues of resistors and rheostats selected shall conform

to approved Ordnance Corps Standards wherever possible. Re-
sistors and rheostats shall be such that the allowable hot-spot
tenperatures, as specified in the applicable detail specifica-
tions, will net be exceeded when the equipnment is subjected to
service conditions. Fixed conposition resistors operated con-
tinuously at anbient tenperatures in excess of 104°F shal |l b?_
derated in accordance with applicable specifications, Each fixed
resistor which is supported by neans of wire |leads shall be so
mounted that the leads will be as short as practicable (not |ess
than 1/4 inch) and in no case shall the total length of the |ead
from the supporting termnal to the resistor exceed one inch.

Table X - Resistors

Use Specification
Tt T )
Non-wirewound, fixed power type, capable of
withstanding high relative humidity and MIL-R-1180%
continuous cperation at rated wattage ‘and
high hot-spot temperatures
Compositicn film, fixed, very high frequency MIL-R-10683
TH rde = v = ) — b o e Load mla wrm Téd mamma L asmyyl a TAN_R _20
Lternal mewer, nuLgl Oitage, i1cI"TUuuc vAlNNS=Zy
terminal tvpe :
Fixed, conposition, insulated, full load MIL-R-11
operafion Lo 709C
TN 2 ap o~ —~m vrivmm A b P o am csrvmd emevve) Al A £ 3 TAnA
PiLxeUu, CLUNNMWO O v ' 2idy Wiililoudlauvt'4d, PERV S e LUQ4
operation t¢ 40cC, not suited where vibration MIL-R-15401
and high humidity are factors
Pired ficnmaced+ra’d £41m 19847 talerance TI.-R=10K0Q
L o o A r’\‘ LS S VL - o A deldb e - [ = J,U W Wde \wd b\ , 88 ohe dud > -\t S S
high stability
Fixed, wirewound, accurate; maximum tolerance,
1%+ full load operation to 85°C; not for use in MIL-R-93
eritical AC anplication
Fixad w? rewas inc Ten nawer (2 wattas mayx) JAN-R-184
ey LA S AR o A A e - IO A-T ¢ \ & Qv ela de ) Wssan Tak
Tk o R R Ty MTT _R_2A
il cu, WLIRWOULUUW, pIwelL vype Fld dd ™I\ = &N/
Varjiabie. ccmposition JAN-R-94
Variable, wir=wWw-und (10w operating temperature) JAN-R-19
LL\_Iarlable, wirewounrnd, power type MIL-R-22
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31151 Wrewound fixed resistors - \Wwere high accuracy (0.1%
tol erance -arrﬁ—rugg'e'mﬁ-ﬂmm‘ed, selected w rewound, non- .
inductive presi si on resistors shall be used. I n conputing ap

plications resistance values In excess .of 100,000 ohns shoul d be

avoi ded wherever possible. Power resistors shoul d not be locat-

ed close to sensitive circuitry. Precision resistor Input net-

wor ks shal |l be bal anced, shielded and mounted as close aspossible

to the conputing anplifier.

3.11.5.2 Potentioneters and rheostats.- Potentiometers enployed
as volume controlr Shall be wrewund construction
and shall provide a neans for staking to obviate turning of the
part when the shaft is rotated. Unless otherw se specified,
conposition potentionmeters shall not beused. Power rheostats
shall not belocated dose to sensitive circuitry. Largewre-
wound rheostats shall be ofthe type using aceramc covered
resi stance element.

3.11.6 Transforners and i nductors

311 6.1 Audio ower and .. pul se. pul se
Transformrsﬁs a cCoformzto cification MIL-T-27 and, unl ess

ot herwi se specified, shallbe grade 1*. The class of the

transformer or inductor shall Dbe such that the maxi mum operat-

ing tenperature, as specified, wll not be exceeded when the

equi pment is subjected to the specified service conditions. .
3.11.6.1.1 Core. - The core of cased units shall be electrically

grounded to - case.

3.11.6.1.2 Size and weight. - Transforners and Inductors shall

be as small and T as practicable, consistent with required
performance and life

2.2.6.2I nternmediate and radi o frequency.- Radio frequencY
coils and imtermedr ate and radiro frequency transforners shall be
i n accordance with Specification ML-C 15305. Internediate and
radi o frequencK transforners and COIS unless hernetically
sealed or of the single |ayer type, shall be vacuum inpregnated
In accordance with specification ML-T-13867 or an equivilent
procedure which will Insure conpliance of all electrical charact-
ertstics after the specified humdity test and shall also be
non supporting to fungus grow h.

31163 Variable inductors.- Wen a roller or slider Is used
incontact with the conauctor of variable inductors, suitable

provision shall be nade to limt the travel of the roller or
slider to prevent its leavingthe conductor.

[\
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3.11.7 Relays. - Relays shall conformto Specification ML-R-

5757. and shall be of the sealed t¥pe wherever practicable. Use
of un?saled rel ays shall be subject to approval of the contract-
ing officer.

3.11.8 Met ers. - Unless otherw se specified, nmeters shall con-
formto Specification ML-M6. \Were design requirenents dictate

the use of a rugged type nmeter, Specification ML-M 10304 shal
be used.

3119 Protecti ve devices.- Unless otherw se specified, power
Input circurts shall Dbe protected by fuses or by circuit break-
ers connected directly to all input termnals. ~Were practicable,
other circuits shall be protected by suitable means to prevent
damage fromincorrect adjustnent of the equipnent, short or open
circuits, and failure of tubes or other parts. Protective de-
vices shall be conveniently |located and arranged for safe and

easy renewal or resetting. = Panel -nounted fuse posts shall be

such that the fuses can be renewed wi t hout use of tools.

3.11.10 Synchros. - Synchros shall conformto the types |isted

jn 6.4 ra precaution should be exercised in nounting
receiver tyPe synchros in dust free spaces to prevent sluggish
operation of the precision bearings.

3.11.11 Sel enium rectifiers . Selenturn rectifiers of the open
construction type snall conform to specification ML-R-1105

3.11.12 Electron tubes . Electron tubes shall conformto Speci-
fication MT-E-T and shall be of the types listed In Standard

M L- STD- 200, wherever possible. The nunber of tube types In a
particul ar equi pment shall be kept to a m ninmum consistent with

obtaining the specified performance with the best design pract-
i ces.

3.11.12.1 Non-standard and non-preferred tube types.- If there
are conpel | ing reasons Tor use of non-standard and non-preferred
tubes_ the contractor shall request approval thereof and shal
include the f ol | owi ng dat a:

(a) Detai.led. expl anati on of need for the proposed tubes,
w th data shomﬁnﬁ t he advant ages t hereof.

(b) Information on the availability of the proposed
t ubes for maintenance of the equipnent. -

[c) Tube specification sheets (unless the tubes are
covered by specification ML-E-1 or other Govern-
ment Specifications, having conparable requirenents
and tests, giving the required ratings, character-
istics, andl!.nits and referencing by paragraph
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nunber and headi ng. t hose paragraphs he basic
sect? on o speC|n9| cat|sonIO M I_g E—pl wlnnc

are ap- *‘I.
plicable for tube requirements and tests.

3.11 .12.2 Tube linmits and ratings. - The equipnent shall be such
t hat spec|fFEH‘TEBE‘TTW%%§‘7mﬁ‘%ET1ngs wi Il' not be exceeded when
the equipnent is subjected to service conditions~ W thin the
limts of good design, a tube may exceed normal rating in cer-
tain cases %e.g.h a blocking oscillator). In order to operate
el ectron tubes within perm ssible bulb tenperature devices

whi ch conduct heat to the case of the instrument may he used.
Tubes that operate at high tenperaturef shal | not_ be Ioca}ed
near sensitive circuitry. In extreme |OW tenperature applica-
tions, mercury vapor tubes shall not be used.

3.11.12.3 Non-selection of tubes.- Unless otherw se approved by
the contracting officér, specitied performance of the equi pment
shal | be obtained without selection of tubes. If the contract-
or finds it inpossible to neet specified equipnment performance

wi t hout selection of tubes, he shall so informthe contracting
of fi cer and include:

(a) Evidence that use of selected tubes cannot be avoid-
ed by adjustnent or minor redesign of the equip-

ment .
(b) Conplete detailed information on the narrower limts

or special characteristics of selected tubes. .
(c) Information on availability of selected tubes for

mai nt enance of the equiprent.

3.11.12.4 Current requlating tubes.- Current regulating tubes of the
non-el ectron type shall conform to specification M L-T-3080.

3.11.12.5 Tube sockets arid accessories. - Tube sockets and ac-
cessories shallT conformto opecifi cation JAN-s-28.

3.11.12.5.1 Aszemhly of tubte scckets.- Tube sockets shall be
of the single U=ll =y pPe. GJang type sockets shall not be ac-
ceptable. This regulrsment is nct intended to preclude the as-
sembly of several tubes sockets on a supporting frame so long
as the contact cilipx for any tube are on insulating material
which 18 discontinvous with that for any other tube.

3.11.12.6 Tube clanps.- Electron tubes shall be provided with
suitable tube cla So that the tubes; will be retained firmy
in their sockets when the eqU|pnent Is subjected to service
conditisns .  Tube clanps shall be capable of gripping firmn
any tubing within specified dinensions and tolerances.  Werever
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ossible, the placing of tubes and tube clanps shall be such as
o allow easy renoval of the tubes

3.11. 13 \Wavequide assenblies. - ASESA publication 49-2, “Arned

Servi ces |ﬁ6%§‘6?‘RF‘TTﬁﬁ§ﬁ%§Sion Lines and Fittings”, should be
used as a guide for selecting RF conponents to be used in fire
control equipment. Al um numwavegui des or fittings shall not

be enpl oyed where they will come in contact with silver or cop-
er alloy waveguides or fittings, Copper alloy flanges shal

e silver plated (after assenbly) when assenbled to silver wave-
gui de tubi ng.

3.11.13.1 Rigid r ect angul ar. - R gid rectangul ar wavegui de tub-
ing shal| conformto Specification ML-T-85. Attenuation plates
shall conform Specification ML-A-11052. Fl anges shall be

Of the types appearing_ on the “Standard List of Wveguide Flanges”
in ASESA publicationT49. 2.

3.11 .13.2 Flexible. - Were it is Inpracticable to use rigid
wavegui des flexibe— wavegui des conformng to Specification
JAN-W 287 may be used.

3.11.14 Wring and harnesses.- Wring and harnesses shall be
neat and Sturay. I1nsurated wires shall be forned into harnesses
except where operation of the equi pnent woul d be adversely af-
fected thereby or where it Isnechanically inpracticable as In
the case where the resulting harnesses woul d be excessively

| arge and would interfere wth operation or naintenance of the
equi prent. \Were harnesses are enpl oyed between hinged parts,
sufficient slack and protection shall be provided to prevent

chafing or breaking of individual wires with repeated flexing.

3.11 .14.: Lacing tape.- Harnesses shall be laced with tape con-
formng to

35



Downloaded from http://www.everyspec.com

MIL-F- 14252 ( AR )

Table Xl
i Use Speci fication
General purpose, radio frequency, M L- w76
SREER o PHOBE SRS ARG §R0EEe
resistant)
Coi|l leads in contact with inpreg- ML-W12349

nating varnish during processing

3.11.14.2.2 SQQQLQLT%DDLLQQLLE%F- roval .nmust be. oht ai ned
fromthe contracting officer tﬁgn%ype of ‘Insulate OOE'UD

wire to be used under the follow ng conditions:

(a) Maxi num potential to ground (rns value or equiva-
lent d.c.) exceeds 2500 volts.

(b) Anbient_tenperature 1Nside a conmponent may ex-
ceed 176°F 'under specified service condition.

(c) The wire is used in a sealed conmponent which
al so incorporates heat-dissipattna parts ggomer
transformers, power resistors, and electron
tubes). (The volatile matter given off by sone
types of wire insulation or jacketing may have a
del eterious effect on the conponent).

3.11.14.3 Passj - . Wre harnesses that pass

t hrough conéui%s sﬁgﬁPiﬁ%%%ukﬁg*layers of tape conformng to
Specification ML-1-7798 over_the body of tqe har ness ‘gnp t wo
layers over all breakouts. Each layer shall be wapped I'n op-

posite directions.

3.11.14. 4 Sl ack.- Wres and harnesses shall be as short as

practicabl e~pt that sufficient,slack shall be provided to
revent undue stress on harness fOrms, wres, and connections;
0 enable parts to be renoved and replaced during servicing

wi thout disconnecting other parts to factiltate field repair
of broken or cut wires.

3.11.14.5 Protection. - Wres and harnesses shall be so placed

and protectéd as t0 avoid contact with rough or Irregul r sur-
faces or sharP edges under service conditions. Wres shall mot

be bent shar ere they enter Insulation naterial. \Were wres
run through holes in nmetal (partitions, and sheilds .) suitab

grommets or bushings shall be used for abrasion protection
use of friction tape is prohibited.

3.11.14.6 support.- Wres and harnesses shall be properly supported
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w1 zeoursd to pravent undue stress on condustors and terminals
3+ 41 sdue change in position of the wires and harnesses after
the egulpaent has been sublected service ccnditions or has been
serviced or repaired in a normal manner

+ 5

1.1 J. T Cearance - (earance between wires or harnesses,
and Parts such as erectrical tubes, resistors, and dyanDt ors,
Shall be Sufficient to avoid deterioration of the wires because
I f' the heat. dissipated by such parts under service conditions.
learance between any two electrical circuits or between any
elect rical circuit and ground shall be such as to neet the re-
quirements for dielectric strength (see 3.11.23) and insulation
resi stance,‘see 3.11.22) ., For "bare m ninum assurance of opera t-
ing stability in wired equipment, the mninmum separating dis-
tances for potential points shall be as shown in Table Xl I
These val ues are based on the point spark gap breakdown volt-
ages under extrene Probable operative conditions of high tem

perature and high altitude.
Table Xl
L _Voleg ' Distance (inches)
laaloo 1/16
1C0-300 1/16
200 500 1/8
&0C -1000 1/4
1000 -2000 1,/2
2600 4 1/2 / 1/16 for each |
1000 over 2000 or
L fraction thereof

3.11.1%.8 TImductive ard cafcapacitive effects.- Wres and harnesses
shall ©tz so .locaced tha Lduotive angd ¢ cltive effects, un-

| ess used as a design feature of the equipnent, shall be the mni-
mum practicabl e

3.11.14.9 splicing.- Wres in a continuous run between two ter-
m nal s shalrﬂﬁﬁr“g spliced during assenbly of the equipnent,
except where a stranded conductor is spliced to a solid conductor
and the two are supported at the splice.

3.11.14.10 Insulating sleevling. - Insulating sleevin? shal | not
be used when 0T her means of i1nsulation are practicable.
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3.11.14.11 Connect |l ox. - Sol dering |leads, lugs, and termnals
(sol derless and solder type) shall be made of copper and term na
I

pl ates shall be nmade of copper or brass and shall be tinned
(lead-tin aIIey%, silver -Plated, or |ead-allqY coated Mta
conponents, such as screws and washers, 1n contact wth current

carrying parts, shall be made of copper, brass, or bronze and

shall be simlarly finished. The use of cadm um plating shal

not be permtted on current carr¥|ng arts or on netal conponents
In contact with them The use of fork type term nals Shall’not be
ermtted unless sPecificaII% approved by the contracting officer.
ermnals shall not turn or becone |opose when the equiprment is
subjected to service conditions. Al electrical connections.

shal | be nechanically secure and electrically continuous. Wres
subj ect to breakage at the connections shallbeprovlded with
termnals that qup the wire insulation. Textile Insulation

ends of wiresshal | be secured_aﬂalnst fraying q¥ mechani cal

means, by application of varnish conform ng to Specification

ML V-173, or any other approved method.

3.11.1411.1 Term pals attached to parts. - Termnals attached
to Qﬁrts shal | _ _ shal | not break when
sol'dering and unsol dering connection thereto Termnals of

Potted parts shall be designed and fastened to a termnal |nsu-
ating strip or plate in such a manner as not to cause any de-
gradatlon in the noisture excluding property of the enclosure

normal sol dering and resoldering of the external leads to .
the termnals. Termnals shall be so spaced as to assure a
sufficiently high |eakage resistance.

3.11.14.11.2 Repl aceabl e _assenblies. Connections to assenblies
that are intended to De replaceablee, such as termnal connectjons
to a termnal block assenmbly, shall not be sol dered. Connections
of this nature shall be made with screws or by neans of plug and
jack type connectors. Sol der connections shall be used for small
repl acéabl e assenblies enploying mniature tubes and conponents.

3.11.1%$. 12 Gounding. - Gound connections to conplete electrica
circuits shalT be made to the chassis or frame and not to shields
or other nechanical parts; however, |F transformers shall beground-

edbfhrough their ,cases if other means of grounding are inpracti-
cabl e.

3.11.14 .12.1 Groundi rng to chassis, - Gound connections tothe

chassis or fraﬁE‘§ﬁ§TTEB§_ﬁﬁa§_ﬁ§Ehan|Cal|y secure by sol dering

to a spot-welded termnal lug or to a portion of the chassis or

frame that has been formed Into a solderln% lug, or by use of a
e

termnal on the ground wire and securing t t erm nal by a
screw, flat washer, and |ock washer; the screw shall either fit

@
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in a tapped hole In the chassis or frame, Or shall be held in a
through-hole by a nut. Wien the chassis or frame is of steel
the metal around the screw hole shall be pI@%ed ?B tipned to
rovide a corrosion-resistant connecti on. en the chassis or
rane |s of’ alumnum or magnesium the netal around the screw
hol e shall be nasked when the chassis or frame is given a pro-
tective finish FFIOF to assenbly or the finish around the
screw hole shall be renoved after finish aPPlication~

311.14.12.2 Shielding on wire and cable. - Shielding on wire or
cabl e shall be grounded to the chassis or frane as specified in
t he above paragraph and shall end at a sufficient distance from

exposed conductors to prevent shortin% or arcing between the
conductor and the shielding. (see 3.11.14.2.1)

3.11.14.13 I dentification of wiring. - Wres shall be identified
by col or ceding and by use of wire markers. The sanme col or cod-
i ng and Identlglcat;on mar ki ngs shall be used Ihroyghou any cir-
curt for all items in the contract. Color coding for chassis
MArlng of el ectronic equipnent shall conformto Standard M L-
STD-122. \Were wire markers are used, the insulation shall con-
formto type F, grade A, formU_ color yellow, class 1, category
1 of Specificatiion ML-1-631. These mafkers shall be approxi -
mately 1/2 Inch in length and of an inside diameter to ftit

snugly over the wire. \Were stanped markings on termnals are
specified, wre markers shall be substituted. Reference desig-

nati onons used on wire markers shall be In accordance with Stand-
ard M L-STD 16.

3.11.15 Sol der, flux, and sol dering

3.11,15. Z Soft solder.- Unlessotherw se specified, only rosin

core sol der conrorn1q? to conposition SN60 of Specification
QQ S-571 shall be used.

3.11 .15.2 Flux and cleaning agents. - Flux for soldering shal
be rosin orTosin and alconol. Noacid or acid salts shall be
used In pr%Paratlon for or dur;ng_solderlnP; however, exception
is permtted ."or prelimnary tinning or soldering of nechanica
points not used to conplete electrical circuits, but in no case
shall acid or acid salts be used where they can conme in contact
wth insulating naterial. \Were acid or acid salts are used,

spermigbove, they shall be conpletely neutralized and
reserved I nmmediately after use. |

3.11 .15.3 sol dering. - Soldered connections shall B be Be?t There

shal | be no—sharp points Of rough surfaces resultin Fom insu-

fficient heating. The solder shall feather out to a thin edge
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i ndicating proper flowing and wetting action, and shall not be
crystal lized, overheated, or underheated. The m ninum necessary
anmount of flux and sol der shall be used for electrical connect-
ions, resulting in visible wire contour for the finished joint.
Wherever practicable, excess rosin shall be removed with a wire
brush followed by a dr¥ cloth; anr resulting |oose flakes of
rosin shall be carefully renoved fromthe Inside of the equip-
ment. Insulatton material subjected to heating during the sold-
erl ng operation shall be undanaged and parts fastened thereto
shal [ not becone |oosened. The connection shall not depend on
the solder for nechanical strength. At the point where wrea
are termnated by soldering, the wires shall be hooked, w apped
around or otherw se nechanically secured to the termnals prior
to soldering. Mechanical |oads shall not be inposed on sol der
connecti ons.

3.11.16 Cabl e and cabl e assenblies.- Were permtted by elec-
trical consr deration and space [mtati ons, he I engths of the
cabl e assenblies shall conformto approved O dnance Corps Stand-
ards. The aﬁpllcation of various types of cable shall be in ac.
cordance with the specifications listed in Table X I wherever

possi bl e.
Table Xl 1]

Use Speci fication

Combination power, data, and audio
frequency transm ssion, not to exceed M L-C 13777
b&o volts and 400 cps; good flexibility

Radi o- f requency JAN- C- 17
3.11.17 Connectors ; puwandreceptacle. - Plugs and receptacl es
shal | conrUrWrTU‘MITTTT?V‘STﬁﬁﬁgLﬁE‘TYbTerre for Ordnance wherever

practicabl e. | ieavy duty connectors shall be used in those ap-
plications required by the service conditions.

3.11.17.1 Radl o-frequency. - Radio-frequency cable connectors
shal | conformTo ASMA publication 49-2wheréever applicable.

31118 Switches. - Switches shall conformto the applicable
speclflcations lLsted in Table XXV wherever practicable.
Table X1V
Swich Typ. . Specification
Rotary (circuit selector, ML-S -si’86
Low capacity)
— SENsi 11 ve JANF S V3
1 _loggle JAN- s- 23
Vacuum JAN-S-5' 7
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3.11.19 Controls, - Operating controls shall be conveniently
| ocated and redily accessible and shall be sufficiently rugged
to withstand repeated operation by unskilled personnel (See 3.2. 14)

3.11.19.1 Qperation.- Play and backlash shall be held to the

m ni num necessary prevent poor contact or inaccurate setting
Controls shall operate freely and snoothly w thout binding, scrap-
ing, or cutting, and shall be lubricated when |ubrication does

rot interfere with operation. Controls shall maintain their

setting when the equiprment is subjected to service conditions.

3.11 .19.2 Knobs .- Knobs shall conform to Specification ML-K-
3926 wher ever appl i cabl e. Knobs shall have high _jnpact strength
and each shall be firnly secured to Its shaft. Plastic knobs
shal| have metal inserts for the screws. e consideration shal

be given to the shape coding or color coding of knobs where ap-
plicable.

3.11,19.3 Diags .- Plastic for dials shall be in accordance
with specifcation ML-P-80 Under normal conditions of eyesight
and lighting, divisions and lettering of dials shall be |egqible
at a distance of two feet, anywhere within an angle of 30 degrees
froma line through the center of the dial_ and perPen I cul ar t?_
the panel on which the dial is nounted. Dials shall be of suffi-
cient thickess to avoid distortion.

3.11.19.4 Direction of’ rOtation.- Unl ess ot herwi se specifi ed,
rotatin? controls shall_be connected in the circuit that the
controlled characteristics gsen5|t|V|ty, vol ume and voltage)

I ncreases with clockw se rotation of the control as viewed from
t he operating position.

3.1.1.20 Radio suppression.- Electrical conmponents of fire-con-
trol equivilent shalT _conformto the requirenents of Specification
M L-S-117E8 and the interference limts set forth therein, and
where necessary, shall be suppressed in accordance wth the re-
qui renents of Speclfication ML-S 103T9,

3.11.20.1 Radio interference rejection. - Fire-control equipnent
shal | be provided wth adequate radio Interference rejectlon
measures to prevent random operation or nalfunctioning of the
eqi vil ent .

3.11.21 21 Hi gh potenti al.- Unless otherwi se specified, insulation
br eak-down shalT_not. occur between isolated electrical circuits

and between electrical circuits and ground when tested in accord-
ance with 4.5.12,

3.1122 I nsul ati on resistance.- Unless otherw se specified, the
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insulation resistance between ungrounded electrical circuits
and the body or frame of’ individual units, and between |sol ated
circuits shall net be less than 10 nmegohns when tested in ac-
cordance with 4.3.13.

3.11.23 Dielectric. - Unless otherw se specified, mptor and
transformér wnarnogs shall not decrease In the insulation resist=
ante requirement of 3.11.22 ‘when twice the rated voltage and

twi ce the rated frequency is applied.

3.11.24 Tenperature rise. - The hot tenprature of any conponent
shal | n%%l“?sa§edhe hi ghest permissible tenperature for the
materiais involved. Thernocouples or the resistance nethod
shall be used to neasure tenperature rise.

3.12 ldentlftcatien of parts, assenblies, and conplete itens

3.12.1 Part nunbering.- Each part, for which a detail draw ng
i S prepared shalll Dear aTﬁernanent | egi bl e Ordnance part num

Eer If at all feasible. e following do not require part. num
ers .

(a) Individual parts of inseparable assenblies (com
ponents of welded, brazed, nolded, and sewed _ con-
structlon% which are not stocked as spares. The
I nseparabl e assenmbly as a whole Is part numbered.

(b) Individua] parts Wich conprise netal chests, wooden
boxes and | eather cases.

(c) Unnodified comercial itens.

The size, shape, material, and function of the part shall deter-

m ne how or ere the part nunber should be applied. The contract-
ing officer shall reserve the right to nake the final decision

in case of conflict.

3.12.1.1 Part numbars.- Part numbers, excluding Odnance
Enginesring Standards «r Military part nunbers, shall contain
seven dizits ard shall not be prefixed by the draw ng size
letter.
Exairple:
Drawing No. Part No.
A7015155 7618155

2.12.1.1.1 Optiecal yrreszisg blanks. - Part numbers of optical
pres3ing hlanks may 9 27Te&tew on the blanks by either molding
vaicsd characters theesn or 3y the use of permanent marking
ink s4dich 1s waterproofl, nom-fading, atrasion-resistant, and
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ir.soluble in soluticns used for inspection immersion tests or
ci2anirg.

m————
?. 12.1.2 commercial Items- Commercial items, such as hardware
and electrical cOnmponents, shall have a part nunmber assigned

for stocking purpcses. The part nunber need not be inscribed on
the rtemeven thcugh the applicable drawings for such items in-
dicate a part nunber. According to the type of part, this part num
ber shall be an Ordnance standard part nunber, a Federal stand-

ard stcck catalo?|?9 nunber, Or a part nunber assigned by the
Frankford Arsenal Fire-Control Instrument G oup

3.12.1.3Met hod of application,- \Werever possible, the mark-
ing shall be applie _ ce of the part by a stanping
etching, engraving, casting, or nolding. Wen these npthods are
not possible or practicable, the marking shall be applied by

r ubber starr:g$ stencil, decal comania transfer (in accordance wth
Type Il of Specification ML-D5548) , branding, vibro-pencil
emossing OF by any other method suitable for the use intended.

3.12.2 |dentification nmarking.- Al units of equipnent “which

are conposéd or nmjor ase I'es, pieces which are housed by a

crTmor. cabiret or assembled to a common panel end item shall be

14:=mtifi:zd v a wetal nameplate, decal, or suitable identifica-

tion marking affixed to the main portion of the item in such a
visible while in use. The design of identifica-

t ion marking shall be in accordance with the procedures outlind

unteeor fire control practices./

R,22,2.2 Nomerszlat:re and desigrators,- Nomenclature and de-
3iznatara Tor eléctrical and/or electronic components, sub-assem-
*11ss and complete functioning units shall be assigned by the
Jaoint Communicaticns-Electronlics Ccmmittee Nomenclature Sub-
Pan=2 after suduission by the contractor of a completed Form
DD..51 to the cognizant agency.

7.12.3 Marwing of elsctrical items, - Reference designations
=211 B2 IR decorlfiance With sStaradard MIL-STD-16 and shall be
ravked on an adjacent surface, space parmitting; otherwise, the
r=far=snce dzsignatics shall be marked on the part itself. Mark-
1~z shall not adversely effect the leakage path between cenduct-
¢r3 or any other factor of performance.

MII -tvrpe dzslgnation of thie tube and the reference symbol to
identify i1he particular tubs. The symbol used in the circuilt
dizgram and Lavle of part: to identify the tube socket shall ap-
pear o.: the reverse side ¢f the chassis adjacent to the socket.

4=
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If the avai |l abl e space does not permt uctf; mar ki ng of tube , .
type designations and reference for tubes™ and tube

sockets, a suitable locatlon diagram shall be placed where It

is readily visible when viewing the tubes In place, or the bot-
toms of the~ tube sockets, as applicable.

3.12.32 Labels.- Labels for wiring or schenatic diagrans,
operating instructions, safety notices, lists O tools or COn-
tents, etc., shall conform to the follow ng:

3.12.3.2,1 Lettering Lettering shall be in vertical Gothic
type, wthaninimumnerght  3/64 i n c h

3.12.3.2 Border- \Were space permts, a border of 1/4 inch
or mre shall be provided on each edge of the |abel.

3

(a)

(e)
Speesification MIL-P-T785.

3.12.3.2.% °f:rmanency.- Where required, specified tests on labels
shall be performad With the labels on mounting surfaces simulat-
INg the mounting $urfaces of the equipmernt.

2,12.3.2.5 Mounting.- Labels, except d=calcomanias, shall be
securely zmi permaren:ly mounted ty screws or rivets that will
not stain the 1a®els wnder specified service ccndltions. Ad-
reslves &nd movnting procegscs useld for decalccmanlias shall be
as recomwanded by the manufacture:.
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3.13 Wrknanship. - Wor kmanship of fire-control equi pnent shal |

be of a qualtty consistent with the highest existing production
staandards and shal|l enbody best Instrument practices consistent
with the intended use of the Item Al finished surfaces shall
be protected agai nst corrosion (see 3.9I)or |nl1 ury during nmanu-
facture. Al fins and other extra metal shall bé renoved from
castings and forgings. Al surfaces shall be free from burrs
(see 3.8.1). Workmanship on spare parts and assenblies shall be
such that 'no operations such as burri n%,_ snaggi ng, breaking of
sharp corners and edges, cleaning of chips and foreign matter

ot her than preservatives, need be done by O dnance malntenance
personnel. Al material shall be sound; of uniform 9uallt¥mand
condition, and free from seams, cracks, and other defects Wwhich
may adversiy affect the stren?t_h, erdurance, or wear of the
part. Any material hanmered, filed, ortreated in any other
manner. to conceal defects therein, shall be subject to immediate
rejection. Welding or other methods of repairing defects In
materials shall not be performed unless specifically authorized
by the contracting officer.

3.13.1 Moving parts .- Al nmoving parts shall function properI?/
without Irregularitieses and excessive nechanical noise and shal
conformto the specified torque values for the correspondi ng
tenperature requirenents.

3.%3.|2|Se|<1:uri ng screws. - Screws used ffordmai ||’1t ai ni ng adj ust nent
sha € secured Dy staking,, use o 0 .sets, pinnin

by coating the t readg an3}<or gluder t he head\éewlt% an g prove
seal ing Conpound to prevent vibrating |oose. The use of shellac
is specifically forbidden. Self-Iocki screws may be used where

n
frequent di sasserhly is not required. gFhe heads of flat head
Screws shall be ush Or slightly below the Surf ace. Unl ess

otherwise  specif:ed, all exterior headl ess screws, except ad-
justing screws, shall be covered with sealing conmpound conform
ing to the requirenents of Specifications ML-S-11030 type I,
class 1, or ML-S 11031, whichever is applicable.

3.13.3 Rivets- After riveting, the joined parts shall be tight
alqd undanfaged and rivet heads shall be properly seated agai nst
their surface.

3.13.4 Cearing. - Al interior parts and bearing surfgce? of
i nstrument a b e thoroughly cleaned, dried, and free rom
dust, burrs, chips. and grinding conpound before |ubrication

or assenbly. Grinding conga_ou_nds that will Inpregnate or adver-
sely affsct the spemgl ed finish shall not be used. Metal parts,
after fabrication shall be cleaned in accordance with good com
mercial ~r~cx.its,or as specified In an applicable docunent.

Cl eaning processes shall "have no visible or latent deleterious
effect on the equipnent. Corrosivematerial shall be renoved
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conpl etely before parts” are assenbled into the equi pnent. After
assembly,” (or before assembly if necessary) conponents shall be

cleaned thornghly and shall be free from particles of’ sol der,
flux, and other foreign material (See 3.11.15.2).

3.13.5 Wel di PFarts to be wel ded shall be clean, free from

rust, scale, corrosion, oOil, and other foreign substances before
wel di ng operations are perforned. Vel ds shall show good fusion
wi t hout overl appi ng~ burnings Of under-cuttiw and shall be stress
relieved. Welding practice shall be in accordance with Specifi-
cations ML-w 12683, ML-w 13748 and M L-w 13773.

4. QUALI TY ASSURANCE PREVI SI ONS

4.1 Inspection. - Al fire-control materiel, including mater-
|
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4.2 Tests .- Al tests shall be conducted in accordance with

test procedures specified in the contract and a | cabl e, specj -
ficatPons; or |f ﬁot speci fi ed, tﬁe | nspect or Sﬁgll speC|P$ the

manner in which it will be determ ned whether fire-control
materiel meet the specified requirenents.

4.2.1 Test sequence.- Unless otherwi se specified, the tests
shal | be performe any sequence.

422Performance record. - Prior to conducting any of the tests
specified herein, the equi pment shall be operated under Standard
Anmbi ent Test conditions and a record Made of all data necessary

to determ ne conpliance with the appliceble specifications.

These data shall provide the criteria for checking satisfactory

performance of the equipnent undergoing environmental tests.

4.2.3 Inspection of” equipment.- Deterioration or corrosicn of
any internal or‘é??érﬁ%r‘%ﬁﬁpﬁhents (after environnental tests)
whi ch could in any manner prevent the equi pnent from neeting

operational requirenents during service lite shall provide reason

to consider the equipnment as having failed the test to which it
was subj ect ed.

4.2.4 standard anbient test conditions. - Unless otherw se SpeG -
fied hefein or in the individual sSpecitication, standard ambient

tests shall be performed at a tenperature of 15°C (60°F) to 32°C
(90F, at a baronetric pressure of 28 to 32 inches of nercury,
and a relative humdity not greater than 80 percent.

4.2.5 Test facilities.

4.2.5.1 Ceneral.- The apparatus used in conducting tests shal
be capabl e o neeting the conditions required.

4.2.5.2 Volume.- The test facilities, unless. otherw se speci-
fied shall besuch that the equi pment under test shall not ex-
ceed 50 e Of «~1 Nternal volumeorthe test chanber and

no portionshall be closer than 6 inches fromany surface of
thepcﬁanber see 4.2.%3. y

426 Measurnents. - Al neasurenments shall be nade with in-
st rument s wriose accuracy has been certifi ed. |f tests are con-

ducted at the contractor's plant the accuracy of the instrunments
and test equipnment shall be certified periodically by the

gover nnent .

4.2.6.1 Tolerances. - The maxi num al |l owabl e tol erances on test

conditicnmeasurenents shall be as follows unless otherw se speci -
fied:
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1/

Y

éag Temperature: Plus cr minus 20C.

b Altitude: Plus or minus 5 percent in feet.
c Humidity: Plus or minus 5 percent relative.
Edg Vibration Amplitude: Plus or minus 5 percent.

This tolerance applicable only to the ampliltude
measuring instruments.

(e) Vibration Frequency: Plus or minus 2 percent.
This tolerance applicable only to the frequency
measuring instruments.

4.2.7 Installation of equipnment.- The equi pnent shall be in-
stalled™Tn e chanber in a manner simlar to its actual use

in service. Plugs,.covers and inspection plates used in ser-
vice shall remain in place. Wen electrical or nechanical con-
nections are not utilized, the connections nornally protected
in service shall be adequately covered.

4.3 Test procedures.- |In each test procedure the conditions
of the test are stated. Because of the conplexity of fire-con-
trol materiel, it has been necessary to include nore than one

b

4.3.1

rocedure for some tests. The applicable test procedure s~al
e as specified in the contract or detail specification

{
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¢ (-65°F) and maintained for an addition-
il thermal stabilization 2/ is reached,

At the conclusion of this exposure
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yeriod and while at %this ‘emperature, the equipment shall be
yparated and the rezults compared with the data obtained 1n %#.2.2
ind visually examired in accordance with 4.2.3.

=

1/ Tol erances omthe equi pment generating the vibration shal

not exceed 10 percent,

2/ Thermal Stablization has been reached when the tenperature

0

of the largest internal mass centrally located of the equip-
ment does net vary nmore than 1°C fromthe anbient tenperature.
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Table XV
Condition Tim¢4
A 3
B L
C 5
D 6
jo V
T Thermal stabili-
zatlon
4.3.1.2 Procedure II - Operation.- The equipment shall be placed
witﬁiﬁ a chamber and the eguipment and chamber air-cooled to and
i
meimtained at the specified ccondition (B, C or D) of Table XVI
Mad LN TAa1MNEU au ULIIT OpCL il aTuU Lviaawavavas 2 v J £
until thermal stabilization 1/ 1is reached At the cocnclusion ©
this 9xposure (or during thiS exposure 1f so specified in the

specixiﬂd conditifns and the results compared wltn the data ob-
tained in 4.2.2.

MaAatrT1as YUT
ia ..Lc AV L

Condition Temperature
A -620C (-8COF)
B -540C (-650F)
c -4ooc (-40°F)
D - -320C (-250F)
R Room temperature
E £520C (£1259F)
F #650C (#1500F)
: | 4710C (/1600F)

1T/ Maarmmal okt {Tdoatdeon as been reached when the temperature

-/ lalCl A d v . ld LGV &wihd i wWo wes & w& O ~

~ of the largest ‘nternal mass cgntrally located of the equip-
ment does not vary more than 1°C from the ambient temperature.
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hall be

_ t.- The equipmen‘c s .

dure II1 - Storage test.- -~ at a temp-

iiiéianigﬁ%%gg—Eﬁaﬁsgﬁ—gﬁa $°fon ;U “uch?iziaiﬁigition of P
-80° for the s8Sp _

eratuns °§ migtstgiogogcﬁgsgln of this exposure Eeriog;agﬁzligU1p

Table XxviI. L to room tempera ure »

l1lowed to warm up e with

M S raich it snall be yisuslly examined in BgoefCarec v, R on-

if;eg qucthen operated at room temperature an

péréd with the data obtained 1n 4. 2.2,

Table XVLI
f
Condi ti on Hours
A 4
5 24
. 48
5 72

4.3.2 H gh tenperature

The tenmperature shall be grad-
3éFI'§'rlaiP£gé:etdéerﬁds - Storagether mal stabilizat’ion
1s reached by the equi and allowed to remain atLhj gt

t, S g
Specr fPTd condi tiop of Table XVII

?L?‘é“gﬁa{?r bteheie pced tO t he spec?P| ed condition E, F, or R of

Table XVI until %errral stabilization I

eR9i Ra' $3¢8%enent of
equi pn.ent shal | be teSt ed to rreet t he S?J ﬁ
the detail specification at this tenperature.

, : The equi preRy 1$h 52@9: | aced
£3.2.2 Prosedur el Loy P elfiraruyo of pi g o o CLZEEL

e of "IOI - _
and allowed to . remain for 24 neur or until stabilized 1/ at this
tenperate. Sorar radiatton Al of intensi t Cgfh63%gu|13|[t)r%nstq-v&tt/h
shal'l then be introduced at the top surface

- I i X " the tenperate
1/ Thermal stabilization has beep reagne BBt ed of the equibp-
of the |argest i ePhal*fasS Penc. frorr?the anbi ent terrperqat ire.

ment does not vary nore than |

- 0

2/ Solar radiation shall consi st ngSAC,). E?O-A)Gqfo% Pﬁ \}vg\}ea}len%?ﬁggy
in vvavelentll\saove 76?) . :

bel ow 380 and the balance In visible |ight.
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t he anbient tenperature maintained at plus 51°C (}125°F) , and
t he equi pnment subjected to this radiation for a period of 4 hours.
The equi pment shall then be placed in_ operation and shall be

?apa?le of meeting the specified requirenents of the detail speci-
i cation,

4.3.2.3 Procedure Ill - Transient effect, solar radiation.-

The purpo3e or This Test 15 {0 determne tnhe transient tnernal
effects due to solar radiation, The equipnent is subjected to

a controlled anmbient tenperature confornin%]to condition E or G

of Table XVI as specified. 360 Btu\sg-ft\hr of solar radiation 11
is introduced at the top surface of the equipnment until tenpera-
ture distribution In the equipnent is stabilized 2/. The tests
shal | be wade at periodic intervals after subjection to solar
radiaticn as specified in the detail specification

4.3.3 Tenperature cycling

4,3.3.1 Procedure | - QOperational test.- The %9uipngnt shal | be
conditioned Tn an air temerature or_mnus 62°C (-8oF) for a

eriod of 3 days. The air tenperature shall then be raised 3/

c a value confornmng to the specifjed condition of Table XV
until thermal stabilization 2 of the equipnent Is reached at
which tine the equi pment shal41 be visually examned in accordance
with 4.2.3, operated at specified conditions, and the results
conpared wth data obtained in 4.2.2.  The tenperature of the
air shall then be raised to plus 71°C (\160F) until thermal
stabilization is reached by the equipnent and allowed to remain
at that tenperature for a period of 4 hours. The air tenperature
shall then be reduced to plus ~I°C (\125°F) until, thermal stabili-
zation of the equipment is reached. Solar radiation 1/ of in-
tensity of 360 Btu/sqg-ft /hr shall then be introduced at the top
surface of the e%U| ment with the ambient tenperature maintained
at plus 51°C (/I SVS, and the equi pment subjected to this radia-
tion for a period of 4 hours. The equi prent” shall then be placed
in o eraglcn and shall be capable of neeting the perfornance re-
quiarments of  tohe detail specification. This cycle shall be re -
peated 5 times or as specified in the detail specification

1/ Salar radiation shall ccnsist of 5060 percent of the tota

energy in wavelengths above 7 60 o A and 45.6.0 percent. in
wavel engt hs bel ow 3800 A and the balance in visible |ight.

2/ Thermal “stabilizaticm has been reached when the tenperature
of the largest internal mass centrally located of the equip-
ment does not vary nore than | from the anbient tenperature.

3/ Start of cycle.
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4, 3.4 Himdity

4. 3.4.1 Procedure |.- Distilled or dem erallzed water having a
ph val ue betweem 6.5 and 7.5 at 25°c (77 F) shall be used to
obtain the desired hunmdity. The equipnment, prepared for nornal

operation, shall be placed In the test chanber so that It is
no closer than 6 inches fromthe sides of the chanber, and |Is not
bei ng subjected to radiant heat. The humdity of the chanber
shal I be adjusted to 95 5 percent and maintained at that value
during the remai nder of h test unless otherw se specified. The
tenperature of the chanber is raised at a linear rate for a per-
iod of 30 minutes until a tenperature of 46 + 1°C (115 / 2°H

is reached and maintained at that tenperature for a period of
4-1/2 hours . The tenperature of the test chanber is reduced at
alinear rate for a period of 1.0 hour until a tenperature of
27 ¥ L“c (89 2%“F) 18 reached. 'I'Ne cnamper temperaLure Siadd
tnen te varie L’ 59C (/£ 9°F) at least once each h?ur for tl:e )

. Chan?e ‘Shal’l be optional """ tonsistént
wi th mai ntenance of the maxi num tenperature not in excess of 20
m nutes out of each how At least once each hour the relative
hum dity shall be 100 percent with condensation, the duration of
whi ch shall be optional and reed not necessarily coincide with

t he nmaximum tenperature Phase of the hourly cycle. The above
noted 12 hour cycle shall be repeated 20 times. During the |ow
tenperature period of the tenth and twentieth cycles, the equip-
ment shall be tested as specified In the detail specification
At the conclusion of the test, the equipment is returned to
normal anbient tenperature and tested as specified in the detail
speci fication,

4.3.4.2 procedure |1.- The equi pnent shall be plac
chanber and tne temperature in the chamber raised f
ture between 20°%c and 38°c (68°F to 100°F) to 71°C |

at 99 percent relative humdity during a hour period. "The
tenperature of 71°C (160°F) and a relative humdity of 95 percent
shall be maintained during the next 6 hour period.” During the

foll owing 16-hour period, the tenperature in the chanber nust

drop at a uniformrate to 20C to 38 c (68F to 100°F) which con-
stitutes one cycle. The cycle shall be repeated a sufficient
nunber of times to extend the total time of the test to 360 hours
(15 cycles) or as specified by the detail specification. At the
concl usi on ‘of the 360 hour period,  the equipnent shall be operated
and the data conpared to that obtained in 4.2.2 and a visua

exam nation made in accordance with 4.2.3. Distilled or dem n-
eralized water having a pH value of between 6.5 and 7.5 at 25°C
(77°F) shal| be used tO obtain the desired humdity

4.3.4.3 Procedure 11Il.- The equipnent shall be placed in a

est chamber and tre remperature in the chamber raised to 55°C
z131°F) with a relative humidity no greater than 30 percent and

u

\n
rn
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maintained for a period of 24 hours. The porformance of the equi pment
shal | be checked and readjusted or realigned if necessary, to meet require-
ments specified in the detail specification only when such realignent or
readjustment is permtted by the standard operating procedure for such
equi pnent and for which readily accessible controls are provided on the
operating panels of the equipment. The equi pment shall then be cycled in
accordance with Method 106 Standard ML- STD-202 “starting with step 1,
except that the relative humdity shall be 95 + 5 percent wherever 90-95

percent RH is specified.

4.3. 4.1 Procedure 1V, - The equipment shall be placed in a test chamber
and the lcmpu.uuw hw-.ul to 16° C A 1°C (115° I A 27 1) with a relative

r areent. The {uiuinn veond whie il roemain at thouo

| vighite oaf OO0 nereen 1t
FEislBie &rslike s

AUHLIGILY U oo Uit /— 3 opact LI &
conditions for a period of 6 hours. ‘The temperature of the chamber shall
then be lowered to 27°C A 1°C (S0° F A 2°F) and the cquipment shall remain
at this condition for a period of 6 hours. ‘The above cycle shall then be
repeated 10 times for a total of 120 hours, exclusive of transitional periods,
The requirements of the equipment at the end of any portion of the above
cycle or at the conclusion of the eycle shall be as specified in the detail

specification .
4. 3.5 Altitude

4.3.5.1 Procedure I - Ground, - The cquipment shall be placed within the
test chamber and the internal absolute pressure reduced to 22, 58 inches of
mercury (corresponding to an altitude of 6000 fect above sca level) with the
ambicat temperature conforming to the specified condition (B, C or R) of
Tahle XV The duration of the test period shall be in accordance with the
detail specitication. At the conciusion of this period and while the altitude
and temperature conditions ar 2 maintiined, the cquipment shall be operated
for conformance to ihe resuits of 4. 2. 2.

4.3.5. 2 Procedure 11 - The cquipment shall be placed within the test

Lh.lmlu-x and the whsolute internal pressure of the chamber reduced (o 3, 44
inches of mercury lurn r nut)n!uhnn to an altitude of 50 L0000 feot ahove sea

SwaN e y e s weSp .ss (LR AR AL L

level) and an J.mlmnt. temperature of minus 5:14°C ( -(. °1). The cquipment
shall be maintained under these conditions for the period specified in the
detail specification. At the conciusion of thin period the cquipment shalii

be returned to sca level at a temperature conforming to the specified
condition (B or R) of Table NXVL The equipnent shall be operated for
conformance to the results of 4, 2,2,

4.3. 6 Fungus resistance. The fungus resistance of the equipment
shall be determined as lulluws
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4. 3.6.1 Test orqganisnms. - The follow ng test organisms shall be
used: -

American Type
Cul ture CpartF{naster &?Iture

Col | ecti on No. Col | ection
a Chaet om um gl obonun 6205 QM 459
b AspergLIIusgversIcanr 11730 QW 432
¢ Aspergillus flavus 9643 Qv 380
d Penicillium|uteum 9644 W 391
e Rhi zopus nigricans 10404 w- 387

These organi sms nmay be obtained fromthe Anerican Type
Culture Collection, 2029 M Street, N W Washington 6A D C
or for Service use, From Quartermaster Ceneral Laboratories,
2800 South 20th Street, Philadel phia 45, Pa.

4.3.6.2 Maintaining stock cultures.- Cultures of these fun%
shal | be marntal ned separately on an appropriate medi um suc
as potato dextrose agar. The stock cultures may be kept for
not nore than 4 nonths in a refrigerator at apPrOX|nateI 3
to 10°C 37 to 50°F) . Subcultures Incubated at 28 to 30°C

(82 to 86°F) for 7 to 20 days, shall be used inpreparing the
spore suspensi on.

4.3.6.3 Spore suspension. - A spore suspension shall be pre-
ared of gach of tne ftve fungi to be used (see 4.3.6.1) as
Olows: A sterile 10 mlliter portion of distilled water
shal| be poured into a subculture of the fungus. A sterile
| ati num needl e shall then be used to scraﬁe the surface growth
romthe culture of the test organisnms. The spore charge shal
then be poured into a sterile 125 m gl ass stonered Erl en-
meyer flask containing 50 m of sterile distilled water and
10°to 15 solid glass bevels, 5 nmin diameter. The flask
shal | be shaken V|gorously to liberate the spores fromthe
fruiting bodies and to break the spore clunmps. The shaken
suspension shall then be filtered through a thin l[ayer of
sterile glass wool in a glass funnel to remove nycellal frag-
ment s. he filtered spore suspension shall then be centri-
fuged at 2500 r.p.m and the supernatant discarded. The re-
sidue shall be resuspended in 50 ml of sterile distilled water
and centrifuged. The spores shall be washed in this manner
three times. The final washed residue shall be diluted with a
sterile mneral salts solution, conformng to Table XIX In such
a manner that the resultant spore suspension shall contain
1,000,000 200,000 spores per mlliliter as determned with a
counting c#anber. This operation shall be repeated for each
organism used in the test and equal volunes of the resultant
spore suspensions shall be blended to obtain the final m xed
spore suspension. The spore suspension may be prepared fresh
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each day or may be held in the refrigerator at 3° to 10°C
37°to 50°F) for not nore than 4 days.

Table X X

17bomposition of mineral salts solution
Material - Amount
KoHPCy 0.7 g
MgSOQ.7H20 0.7 g
NH4N03 1.0g
NaCl 0.005 g
F&eSQOy. TH2O 0.002 g
ZnS0y.TH,O 0.002 g
MnSCy. THSO 0.001 g
Distilled wate 1.0 liter

L,3.€£.4 Inczulaticn ar? inswbatisn., - The entire surface ¢f each
piese of E3uirmest to Do tested snall be incculated with the
acr"posu:e spore suapensicn by spraying the mixed spere suspsnsion
frem an atemizer in such a manner that the entire surface 1s
ncistened with the spore suspension. The equipment, including
appilcarle erxternal cchuections shall then be incubated in a

sramper maitttained at 25C to 29¢C (779 to 84CF) and a relative
nacidisy of §7 percenft plus or minus 2 percent. The test pericd
sr.ali bs 28 days.

%,3,6.5 Evaluation cf rasults.- At the end cf the test perilcd,
the parts srai. ve cramineda in accordance with y.2.3.

4.3.7 Scushine. - The equipment shalli be mcunted within the
testv chamoer 15 the marner prescribed by the detall spacifica—
tion ard subject ed to radiant energy at the rate of 100 to 120
watts per square foct for a mianimum cf 4 hours or as specified
iri tihe detail =zpe cification. 50 to 60 percent of the total
ensrgy shall ©e 17 wavelengths above T6CO angstrom units and
4.5 to © percent in ¢ avz’nﬁgthe helow 38C0 ang=trom units and
the balarcs 1w wvisitb.2 light. The test chamber temperature
shall v2 maintained at %53°C {1130F) during the course of the
test., Upecn ccmpleticrn: ¢f the test period specified oy the
detai1l specification. the e auipment =hall be examin:d for con
formante to the resvles of 4 2.2.

=
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4. 3.8.1 Procedure |. - The equipnent shall be mounted In the
test chanber to sinulate installation conditions. The rain

t est chamber tenperature shall be maintained between 20°C to
30°C ( 68°F to 86°F) throughout the test period. A sinulated
rainfall of 4 / |.- 0 inches per hour as nmeasured at the sur-
face of the equipment with a U S. Wather Bureau type gage
shal | be produced by neans of a water spray nozzle of such
design that the water Is emtted In the formof small drop-
lets rather than a fine mst. The tern.erature of the water
shal | be maintained between I1°C to 209 C (52°F to 68°F). The
rainfall shall be dispersed uniformy over the test area within
the limts as specified above, rection of rainfall shall be
variable fromvertical to 45 fromvertical in any direction.

The sinulated rainfall shall be directed on aIL surfaceﬁ mpich
are normal |y subJected to rain. Duration of the test shall b

2 hours at the conpletion of which the equi pnent shall be
exam ned for evidence of water penetration or damage.

4.3.8.2 Procedure Il. - Equipnent shall be nounted In a test
chanber and exposed to.a sinulated 24 hour rainfall totaling
32 inches nade up of the followng intensities with the indi-.
cat ed ggﬁgtlons and other properties, both air and rain, at

21°C (

Amount (In. ) 1 12 2 11 2 7
Duration (hr:mn. ) 11: 55 0.05 11: 00 1: 00

Rate ( in/hr) 1 24 1 7

Drop Size(m) Mn. 2.55 4.0 2.25 3.2

Std Dev. 0.77 1.68 18 1,1

Mn. ht. of fall(rt) 18 26 18 25.1

4.3.9 Sand and dust 3 . . The equipnent shall be placed within

the test chanber and the sand and dust density raised and maQt-
talned at 0.1 to 0.5 grans per cubic foot within the test space.

The relative humdity shall not exceed 30 percent at any tine
during the test. Sand and dust used in the test shall be of
angul ar structure and shall have characteristics as follows:

1 As neasured at the surface of the equipnent. with a U &
\Weat her Bureau type gage.

2 Wnd speed of 40 nph during this portion of the cycle.
3 This test may be used as a substitute for driving snow.
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(a) 100 percent of the sand and dust shall pass through
a 100-mesh screen, U S Standard Sieve Series,

of the sand and dust shall pass
(b) ?ﬁ/éﬂgﬁegcff&ynesh screen U S Standard Sigve Seri es.

sand and dust shall pass
(d 90r%_%gﬁegc56%_of t he

thro nmesh screen, U S Standard Sieve Series.
d of the sand and dust shall pass
(@ Zﬁr%uéhpgr%%gtngsh screen, U S Standard Sieve Series.
(e) Chenical analysis Of the dust shall be as follows:
SUBSTANCE PERCENT BY WEIGHT

Si0p 97 to 99

Fe.203 (? ‘FO :2

1\.1.203 O tol

T102 0 to 2

MgO O tol

Ign Losses 0O to 2

The Internal tenperature of the test chanber shall be maintained
at 25°C (77°F) for a period of 6 hours with sand and dust vel o-
City through the test chanber.?etmeen 20Q ./ 100 feet per mnute,
(2,7 300 [ 500feet per mnute if so specitied by the detail Speci -
fication). After 6 hours at the above condjtions, ( during all
part "of which time the equi pment shall be Operatinggif so
specified by the detail specification) the tenperature shall be
rai sed to and nmintained at 71°C (160°F). These $Pnd|t|on§
shal | be maintained for 6 hours At thé end of this period,
t he equi pnent shall be renoved and allowed to cool to room
tenperature and shall be operated and the results shall_ conform
to2 hose obtained in 4.2.2 and exam ned in accordance W th

4.2.3.  Thes test shall be repeated at OF If so specified In
the detail specification

4.3.10 Vibration.- Filters used in vibration tests shall have
Cut-of f TTequenci es selected to elimnate all harnonics above

the fundamental from the measured values. The procedures for
the vibration tests shall, at the option of the detail specifi-

cation, be operated at high /160°F)_or 1ow. (-40°F or -65°F)
and standard anbient tenperatures. “The equipnent shall or

PO2H of°hs "EpoBrT ALG% RUEhEY der S [ ®3pect i BSFPETANCE 1 R -
eqUi pment 1S not operated during the test period,then at the

conclusion of the period the ui n || be operated and
the results shall J%nforn1t0 tﬁgseng h-fhf- P

4.3.10.1 Procedure |.- This procedure |s intended for equip-
ment wei ghing ~Tess than 150 pounds. The equi pment shall ‘be

S7
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clanmped on the vibration table in [Its normal nounting or opera-
ting position The equipnent shall. be vibrated successively ,
al ong each of the three nmutually perpendicular directions

that are respectlvehy parallel to the edges of the equi pnment
with an anplitude, durations and frequency which “varies cOn-
tinuously between the limts shown) conformng to the speci-
fied condition of Table XX. The rate of change of applied
frequency shall not exceed one cycle per second per second.

The equi pnent shall not “be operated durlnq the test. At the
conclusion O the test wequi pnment shall be operated and the
results shall conformto those of 4.2. 2.

Table XX - Grevnd Equipment Vitratic:: Test - Prciedure I

Shoek cndi- | PFregusrncy| Amplitucde | Duration in
fsehators ticn Limits {1/2 tctal | Each of Three
excursion) | Directions
Untic cked A 10-20 cps| 1/32 1in. 1 hr
Blocked B 10-55 eps 1/64 1in. 1l hr
Equipmernt c 16-55 cps| 1/64 in. 2 hrs
without shcck D 10-55 cps }Kgg in. } hr
Isclators E 10-5% cps 1/16 in. 1/4 hr
4.3.10.2 Procedure |l.- This procedure |Is intended for equipnent

i tem wei ghi ng over 150 pounds; The equi pnent shall be clanp-
ed on the vibration table in its normal mounting or operating
position. The equi pment shall be vibrated successively along

respectively parallel to the edges of the equipnment with an

accel eration, duration, and frequency (which varies continuous-
'y between the limts shown) conformng to the specified condi-
tion of Table XXI. As the Conclusion- of the test the equipnent
shal |l be operated and the results conpared to those of 422

4,3.,10.2 Procedure IIT.- This procedure is intended for equip-

mert wrae nkrm TEN rsivrde Mla amrdirmmanmds ahall ha
T el WTARIMLIE o el AV MRS D 4 - CYULMIGCTIAaV Wil da WS
clamped cn the vibration tarle in its nermal mounting or cperat-

ing pesiticn. The equipmsnt shall be vibrated successively
alcng eazn cf the three motualliy perpendicular directions with
acce.ceracicns and excursion zoxnferming to Tabie XXII. The
applied frequency shall te chanzed at a wmifoarm rate between
the l1imits irdicated; the rate ¢f change shall not exceed one

cycle per seccrnd per s<zon2,

58




Downloaded from http://www.everyspec.com

2 A

MIL-F=- 14252( R

X
~—

-

Table XXI - Ground Equipment Vibration Test - Procedure I

o

Shock Condti - Frequency Accelera- Duration in
Isolators tion Limits tion : Each of Three
i i Directlons

Unblocked A 10-20 cps 26 1/2 hr
Blccked B 20-55 ¢ps 3.5G 1/2 hr
Equipment
without Shock C 10-20 cps 2¢ 1/2 nr
isclatoers 2055 ecps 2.5C 1/2 hr
Equipreat

ithout Shock D 10-20 cps ¢ 1/2 nr
Atxscrrers 20-55 cps TG 1/2 hr
Equipment
without Shock E 55-20C0 cps 10G 1/2 nr
Abscriesrs

Table XXIXI - Procedure IIT

Fraequency | Amplitucde (1/2 Acceleration| Time
Limits total excursion) (Each Directicn)

0-10 ¢ps 0.03C in. ——--- 1 hr
11-20 cp3 0.015 in. | = —-=-- 2 hrs
21.320 eps | 000 --m-- 4.5G 2 hrs

4,3,10.4% Preccedure IV.- This procedure is intended for equip-
ment weighi{nig more than 150 pounds. Same as procedure III ex-
cept that accelerations and excursion shall conform to Table XXIIT.

Table XXIII - Prccedure IV

Frequency Amplitude (1/2 | Acceleration| Time .

Limisa total excursion) (Each Directionj
0-10 cps 0.030 in. | ee--- 1l hr
11-2C cps 0.015 in. ————— 2 hrs
22500 2ps | 0 eee-- 2.5G 2 hrs
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4.3.10.5 Procedure V.- Sane as Procedure 10 However, veight
I's Ignored and anplitude is at maxi mum frequency. Anplitude

and duration of vibration shall conformto the specified condi -
tion of Table XX V.

Table XXIV - G ound Equi pnent Vibration Test - Procedure V

Sheck Conll- Frequenzsy | Amplitude Duration in

Isolators tior Limits {1/2 total Each of Three
Excursion) Directions

Equipment

without Shcck A 10-55 eps 1/32 in. 1 hr

Isolators

Equipment ,

withcut Sheck B 10-55 c¢ps 1/16 in. 1/4 hr

Isclaters

4.3.11 shock- The filtered shocK pul se shall have a wave form
APETC1mac iy a Nndli DliiT wavT. L LAUTLA S UDTU Dilddid HGYS Cwu=—
ff freguencles s=zlscted to elimirate all harmonles above the
fundamental from the measured record of shock pulse.

4.3.11.1 Procedure I.- The shcck testing machine, designed and
fabricated dccording to Standard MIL-STD-202, shall be set up to
prcduce the magnitude and duratiorn of shock specifled in the de-
tall specification. TFigure 1 shall be used to determine the
drop helght arnd carriage weight for the specified conditions

of shoek. Tns number of shocks and position of the test speci-
menn shall be as specified in the detail specification. Function-
al tests shall be conducted during shceeck appiications according
to the requirements of the detail specificaticn. The tests
shall te perfermed at reduced and//cr elevated temperatures when
an required by ths detai! specification. There shall be no
mechanical failure cdus *c¢ the applied shocks.

4.3.11.2 Procedure II.- This pracedure shall be used to deter-
mine the ejuigrent cperating characteristics as well as 1ts
structirai integrity vander ccnditions of sheck. The equipment
shall be subjected te the shock -onditlions as normally used in
service. including anyv shoeck mount assembly. The shock test-
ing machbine, desigred and fabricated 2accordirg to Specification
MIL-S-4%5¢ sprall be used. Sheock 3n2 time dureation may be
charged at tre ortion of tre gSetaii specification. The test
specir=n shalii % subjected to 18 impact sre-ks of 15G or as
specified, =ach cshcck inpulse harirg a time duration cf 11 1
milliseconds., Tie irteasity small be witnin £ 10 percent when
measured witn a filter naving & cut-off to eliminate all harmonics.
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The maxi mum G shall be feached in approximately 5-1/2 mlli
seconds. The snocL shal | be applied in the follow ng directions: .

a. Vertically, 3 shocks in each direction
b. Parallel to the major horizontal axis, 3 shocks In
each direction.

c. Parallel to the minor horizontal axis, 3 shocks In
each director..

The test specinen shall not suffer damage or subsequently fall

to provide the performance specified by the detail specitica-
tion.

4.3.11.3 Procedure 111. - A high inpact shock testing machine
desi gned and tabricated according to Specification ML-S 901
shal] be set Uﬁ to produce the magnitude ﬁnd dﬁgatiop oL spock
specified in the detail speC|f|cat|qp. The nunber . of shocks
and position of the test specimen shall be as specified In the
detail specification. Fuctional tests shall be conducted dur-
I ng shock applications accordin? to the requirements of the de-
tail specification. There shalT be no mechanical failures due
to the applied shocks.

4.3.11.4 procedure 1v. - The equipnment In the regular transport-
able position inits trailer or trailers shall be transported

five times over the sections of a test course in the order and .
at the indicated speeds of Table XXV.

Tabl e XXV - ShocK Test

1 | Coarse washboard (6-inch waves 5 mph
spaced 72 inches apart)
2 Belglan block 20 mph time duration|
= or distance
3 | Radial washbdeard {2-inch tc 15 mph | traveled to
Y _inch wavex) be specified
L) Any short secticrns between the 20 mph
above sections

At the conclusion of the test the equi pment shall be operated
and the results conpared to those obtained In 4.2. 2.

4.3.12 | nmersion

4.3.12.1 Procedure 1.- The equipnent shall be imersed In a
suitable |iqurd, such as water. The absolute pressure of the
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air above the liquid shall then be reduced to approxinmately

1 inch of mercury and maintained for 1 mnute or until air.
bubbl es substantially cease to be given off by the |iquid,

whi chever is the longer. The absolute pressure shall then be
increased to 2-112 inches cf nercur¥. Any bubbl es com ng
fromw thin the equi pment case shall be considered as |eakage.
Bubbl es which are the result of entraBped air on the various
exterior parts of the case shall not be considered as a |eak.

A el tum Teak det ect er of oOUher /TRANS of ¢85 mECHEh Bescri bed

above, may be used upon approval by the procuring agency.

4. 3.12.2 Procedure Il -  Sanme as procedure |. _However, In lieu
of evacuation, a préssurized system isused using clean, dry

air or nitrogen having a dew point of’ at least ninus 32°C (-25°F)
to pressurize the equipnent under test to a pressure of 10" Hg
before immersion of the equipnment In the test |iquid.

4.3.12.3 Procedure 111.- Cean, d , inert gas having a dew
oint of at least —mnus 32°c (-25°F shall be used to pressurize
he eguipn&nt under a test pressure of 2 psi. _An appropriate

| eak detector shall be used jn order to determne if the

equi pment 1S watertight (leakproQr).

4. 4.3.13 H gh potenti al

4.3.13.1 Procedure | A potential of 750 volts (rns) plus
twice the raf€s vdTage shall be applied instantaneously for
ngerlod.not | ess than 5 seconds nor nore than 30 seconds.

W 2e£ this test, the equipnent shall conformto results of
0Z£. L.

4.3.13.2 PRocedure 11.- Same as procedure |, except that test
voltage shalT Dpé TOO0O0 volts (rms) plus twice the rated voltage.

4,3.14% 1lisulation resistance.- Insulation resistance shall be
measured hetwsen mioea.lly insulated parts by means of a meg-
shm “ridze or other approved method, at a de potential of 800
volts.

5. PREPARATI ON FOR DELivery

i.1 Preservation., packaging and packing.- The contractor shall
furniSh alT necessary lapor and nmaterials to progerly preserve,
package, and pack for~ shipment in accordance with the require-
ments of the contract, the ?etahl S eC|f|ca%|on, QG anykother
appl i cabl e speCification. n the absence etal ckaglng
ngcificatioﬁg, Speci fication ML-P-116 shal b8’ UsBE°4E%

guide in providing adequate protection for items (or materiel)
I nvol ved.
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5.2 Unit packaging. - Unless otherw se specified, all fire-
cont rol nQFEFFgFJ%ﬁaII be individually unit packaged unl ess

conbinations of itens are required to nmake a conplete, service-
able Item 1n which case the conbination shall be packaged or
acked In a unit. \Were applicable materiel shall be pro-
ected by the use of proper cleaning nmethods, followed by the
application of the specified corrosion-preventive conpounds.
and protective wapping or bX dehﬁdrated packa |ng. (Materie
specifically designed ?o arctic use do not reng € COrrosion-
preventive conpounds). nit packages shall be so designed as

to immobilize fully and cushion the item agai nst shock and
damage.

5 3 Tvpe of shi nt.- The contract or contracting officer

shal | “specity the Level of packing required.

5.4 Marking. - All narkings shall conform to Standard M L-STD 129
unl ess o se specifie

6. NOTES

6.1 Ordering data.- The invitation for bids, the contract, the

letter order, or other fire-control materiel purchasing documents
shoul d Include the follow ng:

6. Spare_parts .- Statenment of the spare parts and equip-
ment to?&?QFUTﬁT§ﬁéd with the fire-control item

6.2qualification.- In the procurement of products requiring
qual I fTcatton, tne right |Is reserved to reject bids on products

that have not _been subjected to hhe requjre$)te ts aq? ound
satisfactory for i1nclusion on the qalified Products Li st.

The attention of suppliers is called to this requirenent and
manuf acturers are urged to arrange to have the products that
they, rogose to offgr to the Federal Government tested for
quafification In order that they be eligible to be awarded con-
tracts or orders for the products covered by this specification
I nformation pertaining to qualification of products covered by
this specification nmay be obtained from the Frankford Arsenal
Fire Control Instrunent Goup, Philadelphia 37, Penna.

6.3 Mddels - Prospective bidders should be allowed to examn ne
avai | apre nodel s.  They should also be allowed to study the manu-
facturing methods and facilities of the Government establishnent
whi ch produced the nodel at the discretion of the Governnent.
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6.4 Synchros:- The synchros preferred fornew design shall consist of
. the follow ng

S5TRLa c76 7 23TX6a F8212778
iscraa czézﬁ;gl 22;%2: ;ggigzgi
15CDXLa C7674782
1ssgnn.a C7674778 23TRL4a r82127gg
15CX4a C7674780 23CDX6&Z ?;21.2772
16TRBLa A7631931 23CDXLa F821272_12807
23CT6A F8212789 23TDXLa s
23CTLa F8212775 23TDRLa F76Zh7
23CX6a F8212794 31TX6 C7667343
23CXLa F8212801 31TRé C7667342
23TDX6a F8212797
Patent Norlce:  When Government drawings, specifi'catiGns; o~ Gther d
e noent it Soperat ton, The TS G A" BIET HALAC! Yo el
no responsibility nor any ?blnﬁatioa Vhat soever; " the tact that \
ment may have formulated, furmished, or in an supplied the said dra-~s,

speci fications,

_ orother data is not to
W se as in any manner licensing the ho

be regarde

der_or ,an
0 manufacture,

by ‘I'nplication or other-
son or, cor

. or conveying any rights or penission
invention that may in any way be related thereto.

or sell "any patentd
Custodian:

Preparing Activity:
ARMY -AR

ARW- AR
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