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MILITARY SPEC2F1CATION

FJJLPHDNEELEMSN7S

GSN2RAL SPECIFICATION FDR

This specification is approved for use by Engineering and Technical Eupport
Oivision (AFLC/LOIE), Oeparunent of the tir Force, a“d is available for use
by all Departments and Agencies of the Deparment of Oefense.

1. ECDPE

1.1 *. lhis specification co.’crs the general requirements for earphone elements.
llmse elements are products which have screw type terminals. The elements are used .s
specified in 6.1.

2. APPLICABLE DCCUNSNl%

2.1 ISSUOS of documents. ‘llm following documents, of the issue in effect on date of
invitation for bids or request for proposal, form . part of this specification to the
extent specified herein.

SPECIFK4TIONS

FEOERAL

CC-C-560 -

qQ-A-591 -
PPP-B-566 -
PPP-B-636 -
PPP-B-676 -
PPP-T-60 -
P?:- Y-; G -

MILITARY

MIL-P- 116 -
MIL-F-14072 -
MIL-C-45662 -

STAN2MRDS

FEOERAL

FEO-STD-S9S -

compass, Magnetic, Surveyor as, FMIll Joint and Jacobts Staff:
Transit, Pocket.

Aluminum Alloy Die CastingsL
ooxes, Folding, Paperboard.
Saxes, Shipping. Fiberboard.
POxes, Setup.
Tape: Packaging, Waterproof.
Tdjm, ?rcz.. r.-.i., ,=ic i,,. Aih. ,i,. ?.p. r, [Fur Carton Sti. i 14%!,.

&esemation-Packaging, WXhods of.
Finish for Ground Signal Equipment.
Calibration System Requirements.

.,..
Colors. . . . .

.- ..,.
.

Beneficial comments (recommendations, additi.ms, deletions) a“d any pertinent data
which may be of use in improving this document should be addressed to: Smgineering
and Technical SuppQrt Division, AFLCIC.OIE, Wright Patters.. AFB, OH 45433; by using
the self -addressed Standardization Cmctztent Improvement Propcm.1 (OD Form 1426)
.Ppeari.g at the end of this document or by letter.
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I MILITARY

MIL-STO-1O5 - Smnpling.kcedur.s and T.bles for lnsP=tiOn by Attributes.
MIL-S7D- 129 - Warking for Shipment and Storage.
MIL-S7D- 147 - Palletiz’ed Unit loads for 401, x 489S Pallets.
MIL-S’1%202 - Test Methods for Electronic and Electrical CompJnent Parts.
MIL- STD-454 - Standard General Requirements for E2ectmnic Equipment.
MIL-STD-1285 - Narki”g of Electrical a“d Electr.mic Parts.

(Copies of specif icatio”s, stmdnrds, drawings, tmd publications required by contrac-
tors in comect ion with specific procurement functions should be obtained frcm the

procuring .Ctiviv . . .S dir-t~ W the .Ontr..ti.s? .ffi..r. 1

2.2 Other p.bl ications. The following docwr.e”ts fono a part of this Sp.cif icati.n
to the extent specified herein. Unless otherwise indicated, the issue in effect on date
of invitation for bids or request for pIOFOSIil shall apply.

NATIoNAL SURF-4(IOF STANDARDS

ILmdbook H28 - screw llread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Oocuments,
Goveme”r Printing Office, Washington, O.C. 20402. )

AI.DXICAN NATIONAL ST.41DA70S INST1113TE, INC.

S1.12 -1967 - Inboratory Standard Microphones, Specifications for.
224.9-1949 - cnupl e. cd ibrnrion of Earphones, Nethod for the.

(Application for copies should be addressed to the laerican National Stemdards
Institute, l.c. 1430 Broadway. New York, New York 10018. )

OFFICE OF SClSiWIF IC RESEARCHAND DEVEWPMEN7

National Defenze Research Committee

Repot i-b. 3802! - Articulation Testing Method 11.

(OSRD Report No. 3802 may be obtained fmm the Araed Services Technical Information
Agency, Dayton, Ohio, giving OSRD Report number, title, a“d AT1 No. 2DS04. )

(Technical society and technical ass.ciatim specifications and standards are gener-
ally available for reference from librnries. lhey are also distributed among technical
groups and using Federa 1 agencies. )

3. REwIRF31E~S

3.1 Specific aticm sheets. The i“dividu.1 item requirements shal 1 be as specified. . ..
<,

herein and i“ accordance with the applicable specification sheets. In the event of any;,
conflict between requirements of this specification and tie specification sheets, the . ..:
latter shall govern [see 6.1).

‘\

3.2 ~lification. Earph.mes furnished under this specification shsl 1 be products
which m-e qualified for listing on the applicable qualified products list at the time
set for opening of bids (see 4.4 and 6.3).

2
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3.3 Materials. Materials shall be as specified herein. However. when a definite
mater ial-ecif ied, a material shall be used which wil 1 enable the earphones
to met the per fozmancc requirements of this specification. Acceptance or approval of
any constituent material shall not be construed as a guaranty of the acceptance of the
f i“ished prod. cc. Materials shal 1 not be used that have a measurable change in proper-
ties due to aging.

3.3.1 Aluminum titillum Sh811 COILfOIZOto alloy 13 Of QQ-A-391.—.

3.3.2 lnsule.tinR and %retitinx c cmmounds. A21 insulating md impregnating
comp.au”ds applied, including varnishes, waxes a“d the 1ike, shr.11 be suitable for each
ParCi.ul.r application. Cmmpounds shall adequately preserve the dielectric strmgth of
the imulation to which it is applied. Ilie compound used shall not (either in the stnte
of its original application or as a result of aging) show a“y injurious effect upon the
insulation it is to protect, and shall mm cause corrosion or deterioration of adjacent
metal or plastic part*.

3.3.3 Magnetic stability. The materials used in the magnetic circuit shall be
processed nnd .assemb led so that the earphone element wil 1 suffer m degradation in
per fonriance over lonE periods of u.. or stozage.

3.3.4 Cementinz cow unds md adhesives. ~Y ceme.ting compound u.ed in the con-
structi.m of the earphone element shall show m evidmce of Ic.ose”ing nor have other
detriu,e”tal effects. Water soluble compeunds shall “ot be “S13d.

3.3.5 Fungus resistant. unless certification is furnished, materials for fabrica-
tion of earphone elements c.mered by this spe.ificsticm shell conform to requirement 4
of MIL-SID-434 . hhen nutrient materials are used, they shal 1 be tested prior co fabri-
cation of the earph.mes.

3.3.6 %lderi”g. The materials wed for soldering shall co”fonm to requirement S
of MIL- STT3-454.

3.3.7 Voice coil material. lhe voice coil shall be constmcted of round wi rc havinq
. b,i,,i..u. .i<.u. tc. r .r- . ..U3 i,wu.

3.3.8 Diaphragm m3terial. I%. diaphragm material shall be metal.

3.4 Desi$!n and constructim. F.arpho”e .slem.mts s.hal 1 be designed i“ nccordame
with the e,ppl icable specification sheet and the general requirements specified herein.
‘lhe elements shall be i“heremly stable nechimically imd acoustically.

3.4.1 Diaphragm. The e’arphcme elements shall be constructed to havo equnlizati.m
of pressure .?. both sides of the diaphragm whm s“bj ected to changes in ambient pressure
as low as 3.4 inches of mercury.

3.4.2 -. Unless otherwise specified (see 3.1), the maximum weight of each-<’
earphone element shall be 3.5 ounces.

... .

3.4.2.1 Transfomc.s. ‘lhe use of a transformer is permissible; however, when r.
transformer is used it shal 1 be inside the earphone element case md included as a part
of the total weight.

~, ;$:;fi.~~ As 1 threaded parts shal 1 be in nccordmce with H.mdbo.k H28

3.4.4 Finish. Final finish shal 1 be in a.corda”ca with MIL-F-14072, type 1
“[=qo=d]. Fin.1 color shal 1 be in accordance with FED-STD-593 as specified (see 3. 1).

I
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1.4 .S Nominal coil clearance. ‘2Xe nominal coil clearance, as determined by sub-

tracting the maxim coil thickness from the minima air gap and dividing by two, shal 1
be as specified (see 3.1). Tolerances on the dimensions of component parts and assembly
fixtures shal 1 preclude the possibility of the voice coil rubbing against adjacent parts
nfter assembly. Irregularities of the voice coil surface resulting fmm fabrication
processes are considered to be a part of the voice coil.

3.5 Per fonr,e.”ce characteristics.

3.5.1 Acoustic quality (see 4.6.2). lhere shall be no buzzes, rattles, nor other
spurious soumds that would impair the quality of audio output.

3.5.2 Frequ.mcy response (see 4.6 .3). The frequency response at ground level and,
when applicable, at altitude shall be within the limits specified in the frequency
response range.

3. S. 2.1 Smoothness of frequency resP.nse curve. The response in the 1,000 to
5,000 Hz range shall not vary by more than +3 dB within any S00 Hz increment.

3.5.3 Smpeda”ce (see 4.6.4). me impedance at 1,000 Hz at 20”C (68-F) and between
100 l!z and 3,000 Hz shall be within the specified limits (see 3.1).

3.S.4 Hafmonic distortion’ (see 4;6.5). ‘he harmmic distortion sbal 1 “ot exceed the
specified percent (see 3.1) where 1.4 volts is applied to the earphone element (see 3.1).

3.5.5 “Dielectric Withstn!iding voltr@ (see 4.6.6). ‘lhere shal 1 be “o arcing or
breakdown between the points of contact.

3.S.6 Stray magnetic field [see 4.6.7). The stray maE”etic field of the earphone
element shali cause no more than S“ deflection of a magmtic compass at . distance of
8 inches.

3. 5.7 Sffect of stray magnetic field on the earphom elm!ie”t see 4 .6..9 . 7he ear-
pho.c element she.1 I “.t gmemte a discernible sipml when it is 12 inches away from a
405 ilz iwlaced i i,,. c.rryiug 30 amperes of c.rmmt.

3.5.8 Artic”l ation (see 4.6.9>. When specified (see 3.1), the average articulation
score of the earphone eleu,e”t shal 1 be approximately equal to or better than the @.veraEe
artic”lntion score of typical H-143/AIC earph.mes selected from USAI stock when installed
i“ a standard head~.sar a“d tested i“ a representative operatimg Incercom”icscio. Set
AN/AIC-10( ) under these co”ditio”s: In simxlatcd j et-type or propeller-type mircraft
noise having any level “p to and including 120 dB above a reference level of 0.0002 dyne
per square Ce”timet.sr, at gromd level and at an altitude of 25,000 feet. h arcic”-
lation score within 4 points of the refere”c.s artic”laticm score shall be comid.sred .s
indicating %pproxiumtely eq”alv, per fomna”ce.

3. 5.9 Sndura”ce (see 4.6.10 .
.

‘13mre shall be no audible rattles or other signs of
-,;..

failure, and the frequency resp.mse shall not vary more than *S dB from the initial ~,
reading recorded i“ 3.5.2. ... ,

3.5.10 h%ist”re resistance (see 4.6.111. Tle frequency resp.mse, harmmic distor-
tion, and dielectric withstanding voltage shall be as specified i“ 3.5.2, 3.5.4, a“d
3.S. S, respectively. TSvsre shall be ma loose”i”g or deformation of parts or other
damage .

3.S.11 L!arou.ccric pressure [reduced) (see 4.6.12). I%e frequency resp.mse shal 1 not
vary more than +3 dB from the initial reading recorded i“ accordance with 3. S. 2.

.
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3.S.12 Thermal shock’ (see 4.6.13). ‘h frequency &sponse shall “ot vary more than
i3 dt! from the i“itisl reading record ed in ac.ordanc.s with 3. S.2.

S.5.13 Vibrati.a”. hiRh frequency (see 4.6.14). ‘mere shal 1 be no structtmal failure.
or other de?ects, and the frequency response shal 1 not vary rare thn” is dB from the
initial reading recorded in acc.arda”ce with 3.5.2.

3.5.14 Shock (specified pulse) (me 4.6.15) . There shall be no evidence of failure
from breaking cracks, deformation or lommh~ of parts vhich would cause f ail.re of
the product c. operate. Minor dents and scratches .ho.ld be ignored. ne frequency
response dud2 mot vary more than ?3 dB from the init 1.1 reading (see 3.5. 2).

3.5.15 Salt SP,ay (corrosion) [See 4.6.16]. After exposure the earphone elements,
when tested as specified i. 4:6.16c.,
3.5.1.

shal 1 meet the acoustic quality requirements of
Nithi” 3 hours after the drying period the earphone elements, when tested as

specified in 4.6.16 e., shall ❑eet .:5. requirements of frequency response of 3.5.2 and
the dielectric withstanding voltage of 3.5. S.

3.6 Markin . fn+ rpho”e elements shall be marked in accordance with MIL-s’ID-128s with
the t~e eslgnatmm and mmufacturer 1s code symbol or name.

3.7 hbrkmanship. f.=phOne el~ents shall be processed in such a manner .s to be
uniform m qmlity and shal 1 be free from loose parts, excess solder, sharp edges,
burrs, flaking, scratch e?, peeling, metal chips, and foreign material. soldering,
impregnation of coi 1s, plating, staking, riveting, a“d machine screw assemblage shal 1
be “eat a“d thotough . Tho coil shall be centered properly, void of foreign objects in
the air gap a“d shall “ot drag o“ the frame m. ma.g”. t. ‘here shall be “o foreign mate-
ria 1 present in the air gap when viewed through a u,icro scope having a minimum magnifi-
cation of 1S.

4. QIALITY A5~E PROV1S1ONS ,

4.1 Responsibility for inspection. Unless othewis.s. specified in the contract or
wchase order, the contractor is responsible for the performance of al 1 inspection
requirement. as specified herein. Except as otherwise qvcificd in the con:m. t or
order, the co”cr.ctor may “se his own or a“y other facilities s.ite.ble for the per from-
nnce of the inspecti.a” requirem”ts specified herein, u“l es. disapproved by the Govarn-
me”t . llw Govern,ne”t reserves the right to perfom, E.”Y of the inspections set forth in
the specification where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4 .1.1 Test equipment a“d inspection facilities. Test a“d umasuri”g eq”ipme”t and
inspcctio” fac~ l~t ~es of sufficient accuracy, quality, and quantity to permit perform-
ance of the required inspection shml 1 be established and maintained by the contractor.
lhe establishment *“d mai”tenanct of a calibration system to co”trc.1 tbe accuracy of
the measuring +md test equipment shal 1 be i“ accordance with MIL- C-4 S662.

.

4.2 C1assific.gtio” of i“spectio”s. The i“specti.ons specified herein are clriss_ified
as follows:

a. Q.mlification inspection (see 4.4).
,.

b. Q.dity conformance insriecti.n (see 4 .S].

4.3 Inspection conditions. Unless otherwise specified herein, all i“spectio”s
shal 1 be perfoxzted under the following conditions:

T=sm,perature - Room ambient, +lS-C (+59-F) to +35-C (+95-F).
pressure - t4xma1 atmospheric.
Humidity - Room ambient “p to 90 percent relative humidity.

All acoustical testing shall be made a free field e“virormm”t (see 6.6] . A31 acoustical
measurements shall be made above a refere”ea level of 0.0002 dyne per square ce”timetnr.

5
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4.4 @alif ication insr.ectlon. Q.mlif ication inspection shall be per fomed at a I

laboratory acceptable to the Government (see 6.3) 0. sample units produced with .quip-
P.e”t a“d procedures noxmally used in production.

4.4.1 tipl.s size. Six earph.me elements shall be subjected to the qualification
inspection.

4.4.2 Impectxo” routine. lle sample shall be subjected to the inspections speci-
fied in table 1, in the order shown. A31 sample units shall be subjected to the insp.c-
tio”s of gr.o~ 1. lhe sample shall then be divided equally into two groups of three
units ench, and subjected to the inspection for their pmticular group.

TABLE 1. Q4slificiition ins.pectio”,

I“spectio”

&!!L! \
Visual and mechanical examination- - - - -

Acoustic quality-- -----------
Frequency response - - - - - - - - - - - -
Impedance ------------ -----
Harmonic distortion- - - - - - - - - - - -
Dielectric withstanding voltage- - - - - -
Stray magnetic field - - - - - - - - - - -
Effect of stray magnetic field on the

earpho”e element --------- ---
Articulation (when specified)- - - - - . -
Endurance ------------ -----

Group 11
Moist”.. resistance- - - - - . - - - - - -

Group 111
Gasometric pressure (reduced)- - - - - - -
1,. rm.i. i,”ck - -------- ------
Vibration, high frequency- - - ~ - - - - -
Shock(specifiad pulse) - . - - - - - - - -
Salt spray (corrosion) - - - - - - - - - -

Req”irem.snt
paramaph

3.3, 3.4,
3.6, and 3.7

3.5.1
3.5.2
3.5.3
3.s.4
3.s. s
3.5.6

3.3.7
3.5.8
3.s.9

3.s.10

3.5.11
3.5.12
3.5.13
3.5.14
3.3.15

Test method
mn-agmph

4.6.1

4.6.2
4.6.3
4.6.4
4.6.5
4.6.6
4.6.7

4.6.8
4.6.9
4.6.10

4.6.11

4.6.12
4...13
4.6.14
4.6.15
4.6.16

4.4.3 Failures. Dim or more failures shall be cause for refusal to grant qualifi-
cation approval.

4.4.4 Rete”tio” of qu alificatio”. To rctai” q“al ification, the contractor shsl 1
f.arvard a report at 12-no”th intervals to the qualifying activity. llw qualifying
activity shal 1 establish the initial reporting date. lhe report shall consist of: ,,...

..,.-
. . A sunmnry of the results of the tests per fonnmf for inspection of product

for delivery, groups A a“d B, indicating as a mini- the number of lots ‘: . ...,
that have passed and the nunber that have failed. ‘I%. results of tests
of al 1 reworked lots shall be identified and accounted for.

b. A summary of the results of tests per f.nned for periodic inspecc~ on, group C,
i“cl.ding the number and mode of failures. ll!e summary shal 1 lncl.d.
results of al 1 periodic inspection tests per fommed a“d completed during
the 12-m”th period. If the summary of the test res.1 t. indicates mncon-
fcmmanco with specification req”ireme.ts, md corrccti.e action ncceptablc
to the qualifying activity has not been taken, action may be taken to
remove the failing prcdct from the qualified products 1is, .

6
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Failure to submit the report within 30 days after the end of each 12-month period maY.
result in 10s5 of qualification for the product. In addition co the periodic submission
of i“speccion data, the contractor shall immediiitely notify the qualifying %@VitY at -;.
.q”Y the duri~ the 1z-month period that the inspection data indicates fail.~ of the /-
qualified product to meet the requirements of this specification.

*.
..

r. the event chat m production occurred d.rt. ~ ?!IP ‘eoorting period, a rep... .,1.11 be

submitted certlry.ng that toe company still has the capabilities and facilities n.ces.
sary to produce the item. If during two consecutive reporting periods, there has been
no production, the ma”uf.gcturer may be required, at the discretion of the qualifying
a. tiv ity, to submit the earphone .?1ements to testing in accordance with the qua 1i f iCa -
tin. i“mmct ion req”irem.snts.

4.5 Q.tal icy Co” fomnance inspection.

4. S. 1 l“spectiOn of vmduct for delivery. Inspection of product for delivew shall
consist of groups A and B inspections.

4. S.1.1 Inspection lot. 4m inspection lot shall consist of all earphone elements
covered by n single specification sheet produced under essentinl lY the same conditions,
end off ered for inspection at one time.

4. S. 1.2 Group A‘ inspection. Group A inspection shal 1 consist of the inspections
specified in table 11, in the order shown.

4. S.1.2.1 Sampling plan. Statistical snmpling and inspection shal 1 be in accordance
with MIL- S’ID-105 for general i“spectio” level 11. lle acceptable quality level (AQL)
shall be as specified in cable II. Major and min.r defects sha 11 be .S defined in
M1L-S7D-105.

TABLE 11. Group A inspection.

Inspect ion I ‘*% l’::::%’ I ‘QL,t2:e”t,deKw)

Visual and mechanical
e.xnmi”ation - - - - - - -

Frequency rl?.po”se - - - -
Impedance ------- --
tbmm”ic distortion- - - -
Acoustic quality Al - - -

3.3, 3.4,
3.6, and 3.7

3.5.2
3.5.3
3.5.4
3.5.1

4.6.1

4.6.3
4.6.4
4.6. s
4.6.2

, 1
~1 ‘lhis test is t. be performed on . 100 percenc basis.

L1.0}1.0

4.0

N3”.s

.-
4.5.1 .2.2 Rejected lots. If an i“sp.cti.n lot is rejected, the contractor G&’,

..,.-

rework it to corr. ct the defects, or screen out the defective *its, and resubmit. f-or
reinspection. Resubmitted lots shal 1 be inspected using tiEhte”ed inspection. Such.:’,.
lots shnl 1 be separate from new lots, a“d shal 1 be clearly identified as reinspected
lots.

4.5.1.3 GrOUP B i“spectio”. Group B i“specti.a” shall consist of the exwr,i”ations
n“d tests specified i“ table 111 in the order shown, and shall be made .“ sample ““its
which have been subjected to and have passed the group A inspection.

4.5.1 .3.1 samplin~ Plan. 171e smnpli”g plan shall be i“ accordance with M1L-S7U- 105
for special i“spectio” level S-4. ‘flm sample size shall be based on the inspection lot
size from which the sample was selected for group A inspec tic.”. ’17m AQL shall be
2.5 percent defective.

7
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TABLE 111. GrOuP B inspection.

Inspection
Requirement Test method

paragraph paragraph
I

IDielectric withstanding ..1 tage- - - - - I 3.5.5 I 4.6.6
Stray magnetic field - - - - - - - - - - 3.5.6 4.6.7 I

4.s.1.3. z Rejected lots. If an inspection lot is rejected, the contractor may
rework it to correct the defects, or screen out the defective units, and resubmit foz
reinspection. Resubmitted lots shall be inspected using tightened inspection. Such
lots shal 1 be separate from “en lots, and shall be clearl)- identified as reinspected
lots.

4.5.1 .3.3 Disrwsicio” of sample units. Sample units which hnve passed all the
50up B inspection v.aY be delivered on the contract or purchase order, i f the lot is
accepted and the sample units are still w.thin specified electrical tolerances.

4.5.2 Periodic inspection. Periodic inspection shall .O”sist of group C inspection.
Except where the results of these inspections show no”complian.e with the applicable
reauirem.s”ts [see 6.41. deli verY of Droducts which have usssed xroups A and B shal 1 not
be “delayed pe;ding the” results if th&e periodic inspections. -

4.5.2.1 Group C inspection. Group C inspection shall consist of the inspections
specified i“ tnbl.s N, in the order shown. Group C inspection shal 1 be made on sample
units selected from inspection lots which have passed the groups A and B inspections.

4.5. Z.1.1 Sampli”g PI.”. Four sample units shall be selected fmm each 12-&nths’
production. or each 1,000 ““its whichever OCC”ZS first. after Ante of “otificnt ion o f
qualification.

TARLE IV. Grol!p C inspection.

Subgroup 2
*i5t”re resistance- - . - - - . . - - 3.s.10
Visual and mechanical examination- - - 3.3, 3.4,

3.6, and 3.7

Test !r.eehod
paragraph

4.6.10

4.6.11
4.6.1

)+.nnber of
sample units

to b~ inspected

2

b
4.5.2 .1.2 Failures. If one or more sample units fail to pass group C inspection,

the sample shal 1 be considered to have failed.

4. S.2.1.3 Disposition of sa!mle units. -%@. units which have been subjected to
group C inspection shal 1 “ot be deliver d on the contract.

4.5,3 Inspection of packaEi”~. lhc snmpli”g and i“spectio” of the presewatio”-
P..knging and interior package marking shall be i“ accordn”ce with the group A n“d B
quality co” forma”ce insp.c tiom requirements of MIL-P-116. me sampling and inspection
of the packing a“d marking for shipne”t and storage shall be i“ .Cc.rda”ce with tbe
quality assurance provisi.a”s of the applicable container specification a“d the marking
requirements of MIL-S’2D-12P.

8
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4.6 Methods of examination and test.

4.6.1 Visual and niecha”ical examination. Ea~hone elements shal 1 bc examined to
verify that the design, physical d~ensions, weight, marking, and workmanship are in
accordance with the applicable requirement (s.. 3.3, 3.4, 3.6, and 3.7).

4.6.2 Acoustic quality (see 3. S.1). The 1.4 ,+0.1 volts mm shall be applied co”tin-
U.JUS1y to the terminals of the earphone el.siw”t. l%e frequency shal 1 b. varied continu- -
OIISly from tha low end of the frequency response range, t. the high, and back to low.
lhe acoustic output shall be checked for buzzing, rattling, and other spurious sounds.

4.6.3 Frequency response (see 3.5. 2). %. earphone element shall be mounted as
shown in the test circuit (see figure 1). Adj .st the output from the audio oscil Iet.ar
to 1 milliwatt at 1,000 & s measured by the vacuum tube volu’mt.sr (VTVM No. 1). For
quslificatio” inspection, 2he freqt. IICy response shal 1 be n.sas”red a“d recorded in
accordance with 4.6.3.1. For quality conformance inspection, the frequency response
shall be measured and recorded in accordance with 4.6.3.1 or 4.6.3.2, at the option of
the contractor. Ilm sensitivity shall be observed at 1,000 Hz at ground 1wel aid when
specified, at 2s,000 feet and meet the values specified.

4.6.3.1 Automatic recorder. lhe acoustic output shal 1 be recorded o“ a direct
writing strip graph using a“ automatic plotter m .an_Je tracer with a minimum writing
speed of 10 i“che.s par se-rind and a maximum chart $peed of 30 inches per ❑ inute. 17w
ouQut shrill be recorded i“ the dB value above 0.0002 dyne per square centimeter. l%.
writing speed and chnrt speed shal 1 be m+ted.

4’6-3-2+==== Measure the acoustic output frmn the calibrated microphone
tmd preamplx >.. “nit as >“d~cated by the reading of VlV?4 No. 2 (see figure 1), a“d
convert this reading to the eq”ivale”t dB value above 0.0002 dyne per square centimeter”,
“sing the most recent available calibration curve for the test microphone. Measure a“d
record the dB increments of 100 Hz from 100 to 1,000 Hz a“d at increments of 250 Hz from
1,000 to 8,oOO Hz. Ihe graph shall shw the dB values on the ordinate scale, reading
from .S0 to 140 dB above 0.0002 dyne per square ce”cimeter, and the Hz value on the
abscissa SCO1O, reading from 100 to 10,000 Hz i“cl”sivc.

4.6.4 Impedance (see 3.5.3): Ihe earphone element shall be mounted in the coupler
as shown in figure 1. A Ftentlal of 1.1 +.2 v.] ts rms shall be applied across the
terminals, and the impedance shol 1 be measured over the freque”cj’ response range. 21m
impedance shal 1 be tneas”red by measuring the vo 1tage across n“d the current through the
earphone element, or the impedance may be measured by the voltage method. Recordings
may be made by either the point-to-p.ai”t method or by an automatic recorder.

4.6.4.1 Automatic recorder. llm impedance shall be recorded .“ a direct writing
strip graph using a“ a“tmne,tic plotter c,. curve tracer with s mi”imun writi”~ speed of
10 inches per s.eco”d and a maximun chart speed of SO inches per mi””te. ‘She output.
shal 1 be recorded i“ ohms. The vritin~ speed and chart speed shall be noted. ,,.

. . ....

4.6.4.2 Voltage methd. At the .Ptio” of the manufacturer, the impe&nce IMY. b?
calculated by using a voltmeter. U.sing a circuit similar to that shown in figure f; ..:.
neaswe the .oltw?e across the 300 ohm resistor and acr-ss the earphone .4 em.snt undei-

Vb
test. lhe earphone element impedance (Z) is equal to 300 x ~ .

nb

4.6.4.3 Point-to-point. Maasure and record the impedance in ohms i“ increments of
100 Nz from 100 to 1,000 Hz and at i“creme”ts of 2S0 Hz fmm 1,000 to 3,000 Hz. The
gr&ph shall show the impedance on the ordinate scale and the Hz v.l”e on the abscissa
scale, recording from 100 to 10,000 Hz inclusive.
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To
POWER ONE
sOURCE KILOGRAM

300 *30 wEIGHT

AuDIO
RUBBER PAO THICKNESS
.12 TO .25

OSCILLATOR (305) (6.35)

(SEE NOTE 8 ) . 4 EARPHONE ELEMENT
uNOER TEST

COUPLER

f~
VTVM

UJN_l- ; THROW NO.I

(SEE NOTE 71

rlAUTOMATIC

RECORDER

2.

::
5.
6,
7.

8.
9.

10.

II ISEE NOTE 5)

1-’-’-- ““STANOARO PRESSURE
.,-,–

H-

MICROPHONE
(SEE NOTE 6)

----MICROPHONE A~pL,~lER’

FOR STANOARO
PRESSURE MICROPHONE

/!! 2 POLE 3 POSITION
~swITcH

tl?lVTVM DISTORTION

NO. 2 ANALYZER

(SEE NOTE 4)

SEE 4.6.3.1
NOTES:

SEE 4.6.3.2 SEE 4,6, s.1

1. Di.nmsims are in ‘Inches.
Metr{c equivalents (co the nearest ,01 m) are given for general I. fcmmtba. only
and are based upon I imh - 25.4 m.
l!-stric equivalents am i“ parentheses.
See 4.6.4.1 for type and req. frmw.t for disLortiran alalyzer,
Coupler in accordance .4th ANSI 224,9-1949.
Ssandmd pressure udcmphone, f. accordance .ith ANSI sl .12-1967.
Use s.{tch pmit{o. B fcr paragraph 4.6.3 and witch pm.{ticm A for all other
mra9raphs rewirin9 electrical tests.
Aud{o OSC{lI. CO, .wtp”t shall have chamcter istic wtP. t iqedance of 620 km.
‘Off< Pos{ti.m m switches is q!timml
Et ther vol meter method or vol tmetev-dmnete? method {s .xceptabl e.

.
. ...

.s

FIGURE 1. Ty)ical test circuit.
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4.6.5 Harmonic distortion (see 3.5.4 )-. ‘lhe enrpho”e element shall be tested while
connected to the test circuit and mounted on the coupler as shovn in figure 1. Dist.ar-
tio” shsl 1 be measured at 200 Hz and at frequencies betwe.s” 400 and 7,000 Hz, as are
required to determine at what frequencies (in this range) maximum distortion exists.

4.6.5.1 Oistortim analyzer. 7he total harmonic distortion shall be determined by
a distortion analyzer having the follovi”g mi”imuzn requirements:

m. Frequency range - Fundamental frequency fmm 20 to 2D,00D Hz.
b. Freq”e”cy calibration - *2 percent from 20 to 20,000 Hz.
c. Harmonic masurment - +3 percent of full 5cnle value for distortion levels

as low as 0.5 percent.

4.6.6 Dielectric withstanding voltn@(st?e 3.s. s). ‘Tim earphone element shall be
tested in accordance with method 301 of MIL-STD-ZD2. The foil.awing details shall apply:

n. Test voltage - 500 volts.
b. Fature of potential - 60 Hz.
c. Fmi”ts of application - BEtwee” o“. of the terminals a“d the metnll i. case,

or other metallic surface which is “ot covered by s “onconducti”g coating.
Sinnilta”eously, the coil shall be excited with 9.5 volts rms at 200 Hz.

4.6.7 Stray mainetic field (see ‘3; S:6~. Stray magnetic field measmments sha 11 be
made in a shielded room or i“ m area free from appreciable magnetic disturbmces. The
earphme el emmt shal 1 be rotated m its axis at various points of m 8 inch radius
sphere surro”ndi”g a compass which meets the req”irene”ts of GG-C-S 60a, ~e 11 or
equivalent.

4.6.8 Effect of stray ma~netic field .“ the earphone element (s.. 3.5.7). TYIe

=~hOne element shal 1 be fi~Q’ P=.ti against the car, and the 1istener shal 1 I is ten
for 400 Hz p~ck”p when the earphone element is oriented for maxi- signal 1 foot away
from a 400 Hz pxor lim carrying a mrrmt of 30 amperes. 7he return 1im shal 1 be at
least 1S feet away from the line used for the test. This test shall be conducted i“ II”
nnbicnt acoustic noise level of not more than 65 dB with the earphone .1 ement terminals
op.s”. *.II short-circuited, respectively.

4 .6.9 .4rticu1. tie” (see 3. 5.8 . lhe artic”latio” tests shall be conducted in
accordo”ce with Gffice of Scientific Research a“d Development Reprt W. 38D2. .4 mini.
mm of two talkers and five list.emrs shall be used for each test, a“d each test shall
i“cludc a sufficient nur.ber of words to assure thfit the resulting scores are statistic-
al lY significant. Articulate.m tests will be per fmmed by the procuring activity m
repres.mtati. e earphme elemmts selected from the samples submitted to the Government
by the manufacturer. It is not mandatory that the e.rtic”latio” tests be performed by
the manufacturer.

4.6.10 Snd”rnnce (see 3.5.9). Audio power of 300 milliwatts rms at 1,000 Hz shall
be applied co”t i“”ou sly to each ~rpho”e element under test for 8 hours. During *.
last hour of test, the earphone element shall be checked for audible rattles or other
signs of failure. At the e“d of the 8 hours, the frequency response shal 1 be me~ur.d
as specified in 4.6.3. ... .

4.6.11 kbisture resistance [see ‘3: S.1O). The earphone element shal 1 be tes ted i“
occor.h”ce with method 106 of MIL- STLI-202. The following details a“d exceptions shall
apply:

. . I“i tial ❑easurements - Mt applicabl e..
b. M3unting - Amy convenient mou”ti”g with the front face of the earphone

element exposed a“d parallel with the vertical plane.
C. I/Xdi”g voltage - NOt applicable.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T05:34Z
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d. Final mensurments - At the .ompletio” of the tenth cycle and following a
24-hour period at 2S” *5-C and SO $S percent relative humidity, the enr-
phone eleaent shall be tested for frequency response, harmonic distortion,
and dielectric withstanding voltage i“ accordance with 4.6.3, 4.6. S.. and
4.6.6, respectively, and examined for loose or de fcmmed parts and other
-8e.

4.6.12 Barometric pressure (reduced) (see ”3. S.11). Earphone elements shall be
tested in accordance with method 105 of MIL-SID- 202. lhe following dezails shall apply:

a. Method of mounting - NX applicable.
b. Test .o”dition letter - B.
c. Tests during subjection to reduced pressure - None required.
d. Tests after subj ecti.n to reduced pressure - Frequency r.qh?nse in accordance

with 4.6.3.
e. Exposure time prior to measurements - 10 minutes.

4.6.13 Thermal sh.xk (see 3.5.12). ~~hOne el~ents shall be tested i“ accnrda”ce
with method 107 of MIL-STD-202 . The followlng detmls shall apply:

a. Test conditirm letter - A.
b. Measurement nfter cycling - Frequency respcmse in accordance with 4.6.3.

4.6.14 Vibration, high frequency (see 3. S.13~. Earphone elements shal 1 be tested
i“ accc.rdmce with method 204 of MIL-STD- 202. ‘lhe following detsils shall apply:

a.

b.

c.
d.

1,5,1<
accordmce

a.

5.
c.

4.6.16
accordance
apply:

a.
b.
c.
d.

e.

bunting specimens - Oiaphragm of the earphone elene”t shall be in a vertical
plane on the vibrating machine.

Electrical load conditions - 60 milliwatts mm at 1,000 Hz applied to the
earphone elements.

Test ccmdition letter - A.
Measurement after vibration - Frequency response in acc0Td8nce with 4.6.3.

Cl..,!- f..,~if:,~. ..:!~.l ,.., >.~,~,!). F,. q,h..,, .,.,”,..~. ,hll.1. he ,,.,.,4 ;.
with method 213 of MIL-sTD- 202. The following details shall apply:

Mm”ting method - The earphone element shall be rigidly attached to a“
auxiliary mounting plate. The auxiliary u.wnting plate shall then be
rigidly attached to the anvil plate of the shock machine.

Test c.mditicm letter - G.
Measuremem after shock - Frequency response in accordance with 4.6.3.

salt spray (con-osio”) (see 3.5.15). ~mh.ne el~ents shall be test~ in
with method 101 of MIL-sTD- 202. lhe following details and exceptions shal 1

Applicable salt solution - 5 percent.
Test condition letter - .4.
M.sas”reme”t after exposure - Acoustic quality, i“ accordance with 4.6.2.

-. .:.
Additional conditioning - Earphone elements shall be cleaned us prescribed,

and dried for 48 hours i“ a chamber hnving an ambient temperattme of
16 to 32-C and a maxinnm relative humidity of Xl percent.

Additional neas”rements - Within 3 hours after the drying period, the ear-
phone elements shal 1 be tested for freq”e”cy response and dielectric
withstanding vol tag. i“ accordance with 4.6.3 and 4.6.6, respectively.

s. PACKAGING

S. 1 tiesetintiti”:pnckag in&.
Specifies (see 6.2).

F%?sen’ation-packaging shall be level A or C, or as
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5.1.1 ‘~.

5.1.1.1’ ~.
process C-1.

Earphone elements shall be cleanti in accordance with MII.-P-II6,

5.1.1.2 ‘-. Earphone elements shall be dried in accordance with MIL-P-116.

5.1.1.3 FTesetiative aptilidatio”. Presematives shall not be used.

5.1”.4 “~
Unless otherwise specified (see 6. 2), each em-phone element

shall be lrrd v ual ly unit packaged in accordance with MlL-P-l 16, subu,ethod 1A-8 in.wring
compliance with the applicable requirements of that specification.

.5.1”.1.5 ~ ckagin . Earphom elements packaged as specified in 5.1,1.4,
shal 1 be placed in i“tenr.uliete containers conforming to PPP-B- 566 or PPP-B- 676. Inter.
mediate containers shal 1 be uniform i“ size, shape and quantities, shall be of mi”iaum
tare and cube and shal 1 contain multiples of five unit packages, “ot to exceed 100 unit
packages. lb intermediate packaging is required when tie total quantity shipped to s
single destination is less than 100 unit packages.

S.1.2 Level C. Earphone elements shall be clean, dry, a“d packaged i“ a manner tiat
wil 1 e.ffor-uto protection against convsio”, deterioration, and physical dam.uge
during shipment from suppl,. source to the first receiving .Ctivlty. lhis level may
conform to the contractor 1s commercial practice wbe” such meets the requireu..mts of this
level.

5.2 -. Packing shall be level P., B, or C, or as specified (see 6.2).

5.2.1 Level A. 2%. packaged earphone elements shall be packed in fiberboard con-
tainers co~g to PPP-B-636, .1sss weather resistant, style optional, speCiUl
requirements. 1“ iieu of the closure nnd waterproofing requirement in the appendix of
PPP-B- 636, closure and waterproofing shal 1 be accomplished by sealing al 1 seams, comers,
and manufacturer 1s joint with tape, 2 inches mi”imm width, c.mformi”g to PPP-T- 60,
~:,,~ ~,:, ppp. T.. r., n.,,dir.: (T. i,.:,, =.n:, t ,:,,.J+.,,! K!.,.: ..,, ,1 b! . ..li.d i“ 9.. ”wl-

ance with the appmdix to PPP-B-636 using nonmetallic or tape banding” Only.

5.2.2 w. lhe packaged earphone elements shall be packed i“ fiberboard con-
tainers con formng to PPP-B- 636. class domestic, style optional, special requirements.
Closures shall be in accordance with the appendix thereto.

S.2.3’ LWd C. ‘3h packaged earphone elements shal 1 be packed i“ shipping contain-
ers in a m~t will afford adeqmte protection against damage during direct ship-
r.ent from the supply source to the first receiving activity. llese packs shal 1 conform
to the applicable carrier rules and regulations and may be the contractor, s contaercial
practice when such meets the. requirements of this level.

S.2.4 Unitized loads. Onitized loads, commensurate with the level of packing ““’
specified h the contract or order, shal 1 be used wherever total quantities for shipnent
to one destination equal 40 cubic feet or more. Quantities 1.ss than 40 cubic feet “:’
need not be unitized. Unitized loads shall be uniform in size and quantities to the
greatest extent practicable.

5.2.4.1 ,LWd A. -rPhone elements, packed as specified in S. 2.1, shal 1 be unitized
on pallets I. co” f.armi”ce with MIL-STD-147, load typ 1, with a fiberboard cap (storage
aid 4) positioned over the load.

5.2.4.2 ‘Level B. Earphom elcme”ts, ~ckd as specified in S. 2.2, shall be unitized
as specif ied~.4. 1 except that the fiberboard caps shal 1 b. class domestic.
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5.2.4.3 Lavel C. 3arphone elements, packed as specified i“ S. 2.3, shal 1 be unitized
with pal lets~ps of the type, size, and kind comnonl Y used for this p.pse. nese
unitized load. shall conform to the applicable carrier rules a“d regulations and may be
the contractor’s commercial practice when such meets the requirements of this level.

5.3 -. In addition to any special marking required by the contract (see 6. 2),
each unit package, intermediate and exterior container snd unitized load shal 1 be marked
in accordance with MIL-?JID -129.

S.4 General.

5.4.1 Exterior co”tni”ers. Exterior containers (see 5.2.1, 5.2.2, and 5.2.3) shall
be of a minimum tare and cube consistent with the protection required and sbal 1 cnntain
WWI wanti ties of identi=l stock n@@~ it~s tO Che we=tes t e~cenc wacti~ble.

5.4.2 PackaEi”g inspection. me inspection of those packaging requirciments shall be
in accordsmce with 4.5.3.

5.4.3 Inspection of packaRinK. The smpli”g md i“spectio” of the preservatio.-
packaging and interior package marking shall be i“ accnrda”ce with the group A and B
qunl ity conformance inspection requirements of MIL-P-116. ‘ll!e ssmpl ing and inspection
of the p?.cki”g and oarking for shipment and storage shal 1 be i“ accordance with the
quality assurance previsions of the applicable contaimsr Specification a“d the marking
requirements of MIL. STO-129.

6. WOES

6.1 Intended use. ‘lhes.e earphone elements are the moving coil type which are a
component of various headband, helmet headsets, and where applicable, telephone handsets
which are a part of the I“tercormunication Set AWA1C-10( ).

6.2 Drdering data. Procurement documents should specify the following:

n. Title, number, nnd date of this specification.
b. bvels of preservation-pa.kaging and packing required (see 5.1 and S. 2).
.,. ,,.:.-t),. d 0.= pra, z’...-.: :.0.4, i-= OXh.cr
d.

:h,., ..+-”~...d r!. u (.,. <., .1 .4),
Special marking, if required [seo S.3).

6“3%=%@ With respect to products requiring qualification, awards will be
made only or pro ucts which are at the time set for opening of bids, qualified for
i“cl”sion i. the applicable qualified products 1ist whether or “ot Such products have
sctu.lly been so listed by that date. ‘lhe attentim of the suppliers is called to these
requirements, and mnufacttuers are urmd to arrmge to have the products that they
propose to offer to the Federal Government tested for qualification i“ order that they
cay be eligible to be awarded contracts or orders for tbe products covered by this
specification. Ilte sctivity responsible for the qualified products 1 ist is the Engin-
eering and Technical Support Division, AILC/LDIE, Wright Patterson AFB, OH 4S433; how- a
ever, information pertaining to qualification of products may be obtained from the ,.

Defense Electronics Supply Center (DESC-EO, Dayton, OH 4S444, agent for administration ““
of the qualified prcducts list.

6.4 ~ !f a s-PI

.
. . .. .

e fails to pass grcwp C inspection, the manufacturer
shall “ot y the qualxfyng activity and the cognizmt inspection activity of such
failure and take corrective action on the msterials or processes, or both, as warranted,
and on all “nits of product which cm be corrected and which were mamfactured under
essential lY the same conditions, with essentially the same materials, processes, etc. ,
and which are considered subject to the same failure. Acceptance and shipment of the
product sbnl 1 be discontinued until corrective action, acceptable to the qualifying

. . .,
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activ; ty has been taken. After the corrective action has been taken, group C inspection
shall be repeated on additional sample units (all uypeccio”s. or the inspection which
the origiml sample failed), .C the option of the qgalifyimg activity Groups A and B
inspections may be reinstituted; however, final acceptmce and Shipment shall be with-
held until the group C inspection has shown that the corrective action was successful.
1“ the event of failure after reinspecti.m, in fmmsti.an c.anc.sr”i”g the failure shall be
furnished to the c.ag”izant impectio” activity and the qualifying activity.

6.5 Changes from previous issue. Asterisks are not used in this revision to identify
changes w.th respect to the previous issue, d“e to the extensiveness of the chnnges.

6.6 Free field envirormient. The acoustic envimrmen~ shall simulate free-field
conditions to the extent that the inverse-pressure versus distance law should hold
within plus or u,inus 1 dB at all freque”c.ies at which neawxem.snts are made. Ambient
noise shcwld not affect the mea.wrene”ts to an extent greater thrm plus or minus 1 dB.

o

Custodian: preparing activity:
Air Force - 85 Air Force - B5

Review activities: (Project 5965-F 123)
Air Force - 99
DIA - ES

User nctivi ty:
Air Force -

.

* . * —Mm .nmlm -m W77.mu.m,,
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