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30 MAY 1986

MIL ITARY SPECIFICATION
HEADSET-MICROPHONE KIT, MK-2193/AIC

This specification Is approved for use within the Depart-
ment of the Army, and is avallable for use by al | Depart-
ments and Agencies of the Depariment of Defense.

1. SCOPE

11 Scope. This specification covers Headset-Microphone Kit MK-2193/AIC for use
with advanced communications systems. The kit Is designed to fit both the regular
and extra large size Helmet, Flyling Type SPH-4A.

2, APPLICABLE DOCUMENTS

2.1 Government speciflications and standards. Unless otherwise specifled, the
fol towTng specifications and standards, of the Issue |1sted In that Issue of the
Department of Defense Index of Specifications and Standards specified In the solici-
tation, form a part of thls specification to the extent specifled herein.

SPECIF ICATIONS

MIL ITARY
MIL-P-116 -~ Preservation Packaging Methods Of.
MIL-C~572 - Cords, Yarns, and Monofilaments, Organic Synthetic Fiber.
MIL-1-4997 =~ Insulating and Jacketing Compounds for Use In Cords, Cordages

and Cables.

MIL-E=5400 =~ Electronic Equipment, Alrborne, General Specification for.
MIL-P-11268 -~ Parts, Materlals and Processes Used In Electronic Equipment.
MiL-M-13231 =~ Marking of Electronic |tems.
MIL-F-14072 - Flinishes for Ground Electronic Equipment.
MIL-C~-27072 =~ Cable, Special Purpose, Electrical, Multlconductor.
MIL-C-27500 = Cable, Electrical; Shlelded and Unshielded, Aerospace.
MIL-C-45662 - Callibration System Requirements.
MIL-M-58109 =~ Microphone, LIinear

Beneficlal comments (recommendations, additlions, deletlions) and any pertinent data
which may be of use In Improving this document should be addressed fo: Commander,
US Army Avionlcs Research & Development Activity, ATTM: SAVAA-M, Fort Monmouth,
New Jersey 07703 by using the self-addressed Standardization Document Improvement

Proposal (DD. Form 1426) appearing at the end of this document or by letter,

AMSC N/A FSC 5965
DISTRIBUTION STATEMENT A. Approved for publi¢ release; distribution Is unl imited.
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STANDARDS

FEDERAL
FED-STD-228 - Cable and Wire, Insulated; Method of TestIng.
FED=-STD~595 =~ Colors.

MIL ITARY
MIL-STD=-105 =~ Samp!ling Procedures and Tables for Inspection by Attributes.
MIL-STD=129 =~ Marking for Shipment and Storage.
MIL-STD=-147 =~ Palletized Unlt Loads.
MIL=STD=202 = Test Methods for Electronic and Electrical Component Parts,
MIL~-STD-454 «~ Standard General Requirements for Electronic Equipments
MIL-STD-461 -~ Electromagnetic Emission and Susceptibllity Requirements for

the Control of Electromagnetic Interference.

MIL=-STD=462 = Electromagnetic Interference Characteristics, Measurement of.

MIL~STD=781 =~ Rellabl|ity Design Qual [fication and Production Acceptance
Test: Exponential DIstribution,

Part and Equipment, Procedures for Packaging and Packing of,

Environmental Test Methods for Aerospace and Ground
Equipment.

Test Reports, Preparation of.

Marking of Electrical and Electronlc Parts.

MIL-STD-794 -
MIL-STD-810 =

MIL-STD-831 =~
MIL-STD-1285

DRAW INGS
ARMY (FSCM 57045)
DLD6002566 - Headset=Microphone Kit, MK-2193/AlC.
NAVY
DS~AF=0200C (A) = Appendix A, Nuclear Survivabllity.
SK~N-864 - Simulated Gun Blast Producing Equlpment.

. (Coples of spec!fications, standards, drawings handbooks, and pubilcations required
by manufacturers In connection with specific acquisition functions should be obtalned
from the contracting activity or as directed by the contracting offlcer.)

2.2 Other Government documents, drawings, and publications. The following other
Government documents, drawings, and publ icatlons form a part of thls specification to
the extent specifled herein,

ACOUSTICAL SOCIETY OF AMERICA (ASA)

ANS| S3.2 = 1960 (R1971) = _Monosylla.ﬁlqword Intelltgiblilty

ANS| 83,19 - 1974 ~ Method for the Measurement of Real
Hearing Protectors and Physical
Muffs.

Ear Protection of
Attenuation of Ear
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(Application for coples should be addressed to the Acoustical Society of America,
Standards Manager, 335 East 45th Street, New York, NY 10017.)

(Technlcal soclety and technical association specification and standards are
general ly avallable for reference from |lbraries, They are also distributed among
technical groups and using Federal agencles.)

3. REQUIREMENTS

3.0 General. The requirements of MIL-E-5400 for class 1 equipment apply as
requirements of thls speciflcation with the exceptions and additlons called out
hereln. When the two specliflications confllct, this specification shall govern.

3.1.1 Approval of nonstandard parts and materlals. The requirement of MIL-E-5400
for category [1l equipment shall apply.

3.2 Flirst article. When specified, the contractor shall furnish sample uni$(s)
for first article Inspection and approval (see 4.5 and 6.2).

3.3 Matertals, Materlals shall be as specifled hereln. However, when a definite
material 1s not speciflied, a materlal shal| be used which wil! enable the microphones
+o meet the performance requirements of this speclflcation. Acceptance or approval
of any constituent material shall not be construed as a guaranty of the acceptance of
the finished product. All materlals shall have a minimum shelf |Ife of 2 years.

3.4 Component parts. The MK-2193/AIC shall be supplled with the followlng
components:

1 each Microphone, Linear M-170/A1C, Boom Assembly (Standard Ball and
Socket Type) and Cord Assembly, Electrical per MIL-M-
58109(AV)/1.

2 each Linear earcup transducer assembly Including Eafphone H-347/Al1C
(see flgure 1).

1 each Cable Assembly per this specification (see figures 1 and 2).

1 each Switch, Mic, Boom/Mask (see flgure 1).

3.5 Design. The MK-2193/AIC shall| be stable in mechanical construction,
olectrical characteristics, acoustical performance, and shall conform to all the
requirements of MIL-P-11268.

3.5.1 Aging. The MK-2193/AIC shal | not contain parts fabricated from materials
known to change thelr propertles appreciably because of aging.

3.5.2 Nuclear survivabillty. Nuclear survivabllity shall be considered In the
selection of materials fo be utillzed In the fabrication of MK-2193/AIC. The units
shal | be designed toward withstanding the nuclear environment specified In appendix A
to DS-AF=0200C(A).

3.6 Construction. The MK-2193/AIC shall be assembled as configured In figure 1.
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LEFT EARCUP CONTAINS EARPHONE
57045 D6001602 ELEMENT H-347/AIC
57045 D6001603

RIGHT EARCUP
57045 D6001604

MIC SWITCH
BOOM/MASK
57045 D6001644

CABLE ASSEMBLY-
57045 D6001614

LINEAR MIC

M170/AIC
57045 D6002568

PER MIL-M-58109(AV)

] CONNECTOR PLUG
CA “,,»”’_-'57045 D6001624
°|

FIGURE 1. Headset-microphone kit assembly
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3.6.1 Reduction on material. Natural rubber or natural cement shall not be used
In the MK-2193/AI1C. Rubber substitutes and plastic materlals shall not be used as
wedges and flllers, '

3.6.2 Earphone dlaphram material. The earphone dlaphram materlal shall be plastic
(Mylar Type A) or equivalent material glving demonstrated simllar results.

3.6.3 Earphone voice coll materlal. The earphone.voice coll shall be constructed
of copper wire. The terminals shall be made of brass.

3.6.4 Earphone cushion and flller material. The cushion materfal shall be a non-
hardening fype with a slow "memory™ which takes a temporary "set". The cushlion cover
shall be polyurethane. :

3.6.5 Earcup material. The earcup shall be constructed of ABS (Acrylonitrile -
Butadiene-Styrene). :

-3.6.6 Cenient To Insure uniform adhesion and strength characteristics, any cement
used shall be properly and uniformly controlled and cured throughout production.

3.6.7 Cable assembly.

3.6.7.1 Conductors. The nominal area of each of the four conductors shall be AWG
24, Each conductor shall consist of bunch-stranded AWG No. 40 (0.003145 inch
diameter) +inned cadmium=-bronze wire In accordance with MIL-C-27500. The strands
shall be fwisted to have a right hand |ay of approximately one-half Inch. The
indlvidual strands, before bunching and plating, shall have a minimum tensile
strength of 90,000 pounds per Inch squared (1b/1n?) and have a conductivity grade of
at |east 80 percent. The two conductors of each palr shal | be twisted together to
have a length of lay of 3/8 inch + 1/4 inch each. See figure 1 and figure 2 for
schematic representations, '

3.6.7.2 Insulation. The Insu|a+l§n shal | conslst of extruded teflon not less than
0,006 tnch thick. The insulation shall withstand a potential of 1000 vol+ts of a
commerical |line frequency when applled in accordance with method 6211 of FED-STD-228.

3.6.7.3 Shleld. A shleld of closely woven brald of nickel chrome alloy strands
shal | be applled to provide coverage of not less than 90 percent. (See MIL-C-27072
shield requirement.) The strands shall_ conform to the requirements for conductors
(see 3.6.7.1). The metal!lic coating of the shield shall be similar to the metalllic
coating of the conductors of the wire to which the shield Is applled. The braided
shleld shal! not Increase the maximum diameters of the type specified by more than
0.030 tnch. The shield shall provide both electrostatic and electromagnetic
protection for the internal conductors. At the polint where the four (4) conductor
cable separates for the earphones and microphone, the shield going toward earphones
shal | terminate. See figure 2 for schematic of cabling for the MK-2193/AIC

3.6.7.4 Color code. The Insulation for the four conductors shall consist of one
conductor color coded red and one green for microphone high and low respectively and
one color coded white and one black for headset high and low, respectively.
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3.6.7.5 Staycord. Staycord shall consist of a fiber conforming to MIL~C-572, type
PAA. The cord shall have a minimum breaking strength of 20 pounds for cords of 2, 3,
and 4 conductors. The fllaments of the staycord shall be bonded together with a
fungus-inert adheslive In order to facl|ltaté knotting during termination of the
finlshed cord.

36.7.6 Jacket. The cable assembly shal | be covered with a woven nylon Jacket In
accordance wilth MIL-C-27500.

3.7 Performanqe .

3.7.1 Electrical performance of ‘earcup transducer assembly.

3,7.1.1 Impedance (see 4.7.2.1), The Impedance of the assembly at 1 KHz shall be
19 ohms +10 percent.

3.7.1.2 Insulation reslstance (see 4.7.2.2). The Insulation resistance of the
assembly between the terminals and the metal ,',covrer shall not be less than 10 megohms.

3.7.1.3 Dlelectric withstanding voltage (see 4.7.2.3). The assembly shall
wlthstand, without flashover or breakdown, the appllcation of a 100 volt alternating
potential of commerlcal |lne frequency when tested as specifled herein. ’

3.7.2 Acoustical performance of 'egrcup,tr,aﬁsducgr assemb ly.

3.7.2.1 Frequency response (see 4.7.3.1). The frequency response of the earphone,
when Instailed In [Ts earcup and wlth earphons cushion in place shall be 85 dB SPL
with an Input signal of 1 mW at 1 KHz and within + 5 dB between 300-6000 Hz. NOTE: -
Real head frequency response on a typical person shall not vary from the [ Imlts
described herelin,

3.7.2.2 Psychoacoustlc (see 4.7.3.2). The MK-2193/AIC shall enable the |lsteners
to achleve a score of 75 percent or better.

3.7.2.3 Harmonlc dlsfbfﬂ,o_n (see 4.7.3.3). Harmonic distortion measurements shal |
be made on the earphone at 85, 95 and 105 dB SPL. At no level shall 5 percent
harmonic distortion be exceeded.

3.7.2.4 Attenuation ,caﬁp'ab'f I ity of earcup/transducer assembly.

3,7.2.4.1 Real head attenuatlon (see 4.7.3.4.1). The average attenuation values
for the earcup transducer assembly shall be equal to or greater than the values shown
In the "real head" column of table 3.

3.7.2.4.2 Flat plate coupler attenuation (see 4,7.3.4.2). The average attenuation
val ues for fhe earcup Transducer assembly shall be equal fto or greater than the
values shown In the "flat plate coupler" column of table 3.

3.7.2.5 Llnearlty (see 4.7.3.5). The.response output of the assembly shall be a
| Inear function of Input, as the Input voltage Is varled for acoustic outputs of 85,
95 and 105 dB SPL at 1 KHz.
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Table 3. Attenuation values. (see 3.7.2.4)

____Aiiengaign_(dﬂ_SPL)
Frequency (Hz) Real head Flat plate coupler

100 - 8.2

125 - 9.0

160 -12.2

200 -14.1 -17.5
250 -14.2 ~-17 .1
315 -12.3 -17.5
400 ~-13.6 ~-16.4
500 -17.5 -19.9
630 ~23 .1 : -24,5
800 =24.0 -25.7
1000 -26.0 -26.3
1250 -28.4 -31.2
1600 -27.0 -36.3
2000 -28 08 "'41 .0
2500 ""32 00 "'43 u6
3150 =33.5 -40.8
4000 -38.5 -38.8
5000 -42.9 ~-40.4
6300 -43.5

8000 -43 .3

10000 -40.0

¥ A +5 varlatlion from these values shall be acceptable
provided the values In the "flat plate coupler" cojumn are met
or exceeded.,

3,7.3 Cable assembly.

3.73.4 Temperature range (see 4.7.4.1). The unterminated cable shall be flexible
and res! | fenT Throughout The Temperature range of ~55° to +85°C and shal | show no
evlidence of cracking or any other damage as a result of exposure to the temperature
range specifled hereln,

3.73.2 Flexlng life (see 4.7.4.2). The unterminated cable shall have a mean flex
[1fe of 200,000 flexes without showing evidence of:

a. Damage 1o the outside Jacket.
b. Damage to the insulation of the Indlvidual conductors.
¢. Electrical dlscontinuty.

3,7.3.3 Cables anchorage (see 4.7.4.3). The cable and Its anchorage to the two
connector plugs shal | withstand a specified pull applied to each connector plug for a
period of 30 minutes wlthout damage to the cord or anchorage. The specifled welghts
shal | be an 8=pound pul | applled +o the microphone connector and a 20-pound pul |
appl led to the main cable kit terminating connector.
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3.7.3.4 Conductor straln rellef and twist rellef (see 4.7.4.4). The cables shall
be anchored In the two connector plugs so as to provide strain relief for the
conductors. Means be provided to prevent twisting or Inward movement of the cable in
the connector plug.

3.7.3.5 Dlelectric strength of cable assembly (see 4.7.4.5). The flinlished cable
assembly shall meet the dielectric strength requirements of MIL-1-4997.

3.73.6 Insulation resistance of cable assembly (see 4,7.4.6). The Insulation
resistance of the finished cord assembly shall be In accordance with MIL-C-27500.

3.7.4 Envi ronmenfl'al .

3.7.4.1 Temperature altitude (see 4.7.5.1). The MK-2193/AIC shall meet the
requirements of 3.7.2.1.

3.7.4.2 Humidlty (see 4,7.5.2). The MK-2193/AIC shall meet the requirements of
3-7 02}.1 .

- 3.7.4.3 Immersion (see 4.7.5.3). The MK-2193/AIC shal | meet the requirements of
3.7.2.1.

3.7.4.4 Dust (see 4.7.5.4). The MK-2193/AlC shall meet the requirements of
3.7'2.1.

3.7.4.5 Salt fog (see 4.7.5.5), The MK-2193/AIC shall show no corrosion of
finishes and metals. Such corrosion shall be defined as any visible degradation of
the equipment surfaces that can be attributed to flake, leed, bl Istered, or
otherwlse loosened finlsh of metal surface.

3.7.4.6 Fungus (see 4,7.5.6). The MK-2193/A!IC assembly shal | pass, if after 28
days, based on visual examination, I+ shows no more than only sparse microbial growth
with restricted tuberal growth development In an area of 1 to 10 percent or less of
the total area and no more than six unrelated minute colonles with mycelical
development In areas only In other than critical circult portions, such as terminal
spacing, printed clrcult boards, etc., with sparse growth due to random contamination
or traces of unmixed material Ingredients. The equipment shall fall If It shows more
than the growth specified above.

3.7.4,7 Blast (see 4.7.5.7). The MK-2193/AIC shal |l meet the requlrements of
3.7.2.1.

3.7.4 8 Vibration (see 4.7.5.8). The MK-2193/AIC shal | meet the requirements of
3.7.2.1.

3.7.4.9 Shock-drop (see 4.7.5.9). The MK-2193/AIC shal | meet the requirements of
3.7.1 and 3.7.2.1. There shall be no evidence of breaking, crackling, or other
structural damage, and the talk requirements of 3.7.4.12 shall be met,

3.7.4.10 Raln (see 4.7.5.10). The MK-2193/AIC shal!l meet the reqdlremen'rs of
3.702'10
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3..441 Overload. When tested as speciflied In 4.7.5.11 the frequency response of
the earcup transducer assembly shal | be within 3 dB of the requirements of paragraph
3.7.2.1.

3.74.12 Talk out., When tested as specifled In 4,7.5.12 the mlcrophone and
earphones of the MK-2193/AIC shall be functioning properly when speaking dlrectly
Into the front of the mlcrophone.

3.7.5 Magnetic,

3.71.5.1 Effect of External Magnetic Field (see 4.7.6.1). The earphone element
shal | not generate a discernable signal Th excess of 95 dbA SPL (relatlve to 20 mlcro
pascals) when tested to demonstrate compl lance with the magnetic susceptibl| Ity
requlrements of MIL-STD-461A, Notlce 4 In accordance wlth test methods RSO1 and RS02
of MIL-STD-462, Notlce 3.

3.1.5.2 Stray magnetlc fleld of the kit (see 4,7.6.2). The stray magnetic fleld
of ‘+the MK-2193/A1C shall cause no more than a 5-degree deflectlon of a magnetic
compass at a dlstance of 12 inches.

3.7.5.3 Effects of electromagnetic Interference (see 4.7.6,3). When tested as
speclfled (see 3.1), the effects of electromagnetic Interference on the MK-2193/AIC
shal | be In accordance wlth MIL=-STD-461 Notice 4(EL), In the fol lowling areas of
concerns

a. Conducted em!sslons,
b, Radlated emlssions.,
C. Radlated susceptiblllty.

NOTE: Conducted susceptibli| ity test do not apply to 2-wire devices
because slgnal and power are on the same conductors.

3.8 MWeight.

. 3.8.1 The welght of the earphone assembly H-347/A1C, shall not exceed 37 grams.
3.8.2 The welght of the MK=2193/AIC shall not exceed 500 grams,

3.9 Color. the exterlor surface of the m!croph'one shal | be colored semigloss
black (27038), per FED-STD~595. The clrcumaural earcups and the cables shal | be
black. Exterior finish shall be In accordance with MIL-F~14072.

3.0 Identiflcation of product. The Identiflcation marking shall Include the
following Information only:

a. Mlcrophone
MICROPHONE, LINEAR M-170/AlC

MANUFACTURER!' S NAME OR FSCM
*

10
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b. EarEhone
EARPHONE H-347/AIC
MANUFACTURER'S NAME OR FSCM
*

% Data to be Inserted by the contractor per MIL-STD-1285. Marking shal [ be done
In accordance with MIL-STD-1285. |f MIL-STD-1285 does not cover a particular
situatlion then MIL-M-13231 shall apply.

3.11 Rellabillty. € = 6,000 hrs with a duty cycle of 1 min, on to 12 seconds off.
Test conditions for temperature, vibration, and molsture shall be as required by
paragraph 50.5 Appendix B to MIL-STD-781.

3.11.1 Rellabillty quallification test conditions. The reliabll ity qualification
test condiTTons shall be 1n accordance with Appendix B, paragraph 50.5 of MIL-STD-
781. A fallure Is defined as the inabllity of the equipment to perform Its required
function. Thls Includes catastrophic fallures as well as any event which causes any
departure from performance as required by this speciflcation. Proper I nstrumentation
shal| be provided to Insure Immediate recognition of fallure. A fallure of only one
of the earphone elements Is not considered a degradation or catastrophic fallure.

3.12 Workmanship. THE MK-2193/AIC shall be manufactured and assembled In
accordance wlth Requirement 9 of MIL-STD-454.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibillty for Inspection. Unless otherwise specifled in the contract,
the conTractor 1s responsible for The performance of all Inspection requirements as
speclfled herein. Except as otherwlise specified in the contract, the contractor may
use his own or any other facilities sultable for the performance of the Inspection
requlirements speclifled hereln, unless disapproved by the Government. The Government
reserves the right to perform any of the Inspection set forth in the speciflcation
where such Inspections are deemed necessary to assure suppl ies and services conform
to prescribed requlrements.

4,2 Test equlipment and Inspection facllities. Test and measuring equipment and
Inspection facllitles of sufficlent accuracy, qual Ity and quantity to permit
_performance of the required Inspection shall be establ Ished and malntained by the
contractor. The estab|!shment and malntenance of a calibration system to control the
accuracy of the measuring and test equlpment shall be In accordance with MIL-C-45662.

4.3 Classiflcation of Inspection. The Inspections specifled herein shall be
classifled as follows:

a. First article Inspection (see 4.5).
b. Quality conformance Inspection (see 4.6).

"



MIL=H-58108(AV)

4.4 Test conditions, Unless otherwise speclfled, the MK-2193/AIC shall be tested
under the following conditions:

Temperature: Room amblent, (plus 15°C to plus 35°C).
Pressure: Normal atmosphere.
Humlidity: Prevalling ambient up to 90 percent relative humidity.

4.4.1 Plotting of frequency response characteristic. The frequency response
characteristics shal |l be plotted on a graphic level recorder (B&K Type 2305 or
equivalent) using seml-logarit+hmic coordinate paper with the response In dB on the
| tnear ordlnate scale and the frequency in hertz (Hz) on the logarithmic absclssa
scale, The length of a 100-to-1 frequency Interval on the absclssa scale shall equal
+he length of 50 dB on the ordlnate scale, (graphic level recorder paper B&K Type
QP1124 or equlvalent).

45 Flrst article Inspection. First article Inspection shall be performed by the
confractor affer award of confract and prlor to productlon, at.a locatlon acceptable
+o the Government, Flrst article Inspection shall be performed on sample units which
have been produced with equlpment and procedures normally used In productlion, Flrst
article approval Is vallid only on the contract under which i+ Is granted, unless
extended by the Government to other contracts.

45,1 Sample slze. Twenty MK-2193/AIC shall be subjected to first article
Inspection, Also 10 additional unterminated cables shall be provided for cable flex
testling.

451, Test sample for the procuring activity., When first article inspection are
conducted at a locatlon other than the laboratory of the procuring activity, an
addi+ional quantlty of 3 untested samples shall be furnlshed to the procuring
activity for such additional tests or examlnations as may be desired.

4,52 Data to accompany test samples. Test samples quantities specifled In 4.5.1
and 4.5.1.1 shall be accompanied by the following data:

a. A compllation of the extent of compllance with each requirement in section
3. This shall be done paragraph by paragraph with no omlsslon.

b, A compllation of the contractors Intentions with regard to any varlation or
deviation which may appear In the compllation of 4.5.2.a.

453 Test programs and reporT.' When first article fests are to be conducted at a
|ocatlon"ofher Than The laboratory of the procuring activity, the contractor shall
furnish the followling:

a. Test programs for approval.
b. Test report,

4,534 Test program. Prior to any formal first article testing, the contractor
shal| submit a Proposed First Article Test Program for approval consisting of the
fol lowlng terms:

a. A llst of all tests to be performed.

12
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Complete procedures for each test to be performed Including block or
schematic dlagrams. ‘

A |1st of test equipment to be used identified by manufacturer and mode!
number In case of standard test equipment or described by parameters and
characteristics in the case of non-standard test equlpment.

Coples of all data record forms to be used In recording and reporting test
data. '

Test report. Upon completion of preproduction testing in accordance with

an approved test programs the procuring activity shall be provided with 3 coples of a
test report In accordance with MIL-STD-831.

4.5.4

Inspection routine. The sample shall be subjected to the inspections

specifled In fable I, In the order shown. All sample units shall be subjected to the
Inspections of group l. The sample shall then be divided equally Into two groups and
subjected to the Inspections for thelr particular group.

4.5.5 Fallures. More than one fallure In group | and any fallure In group 1l or
11l shall be cause for refusal to grant first article approval.

TABLE I, First article lnspection.

Inspection Requlrement Method
: paragraph paragraph
Visual and mechanical examination- - = = = = 3.4,3.5,3.6,3.8, 4.74
’ 3.9,3.10 and 3.12 -
Impedance= = = = « = = = = = = = = = = = = = 3.7.1.1 4.7.2.1
Insulation resistance= = = = = = = = = = - - 3.7.1.2 4,7.2.2
Dlelectric withstanding voltage- =« = = = = ~ 3,7.1. 4.,7.2.3
Frequency response = = = = = = = Te - - 3.7.2.1 4.7.3.1
Effect of external magnetic fleld- - - = - = 3.7.5.1 4.7.6.1
Stray magnetic fleld of the microphone - - - 3.7.5.2 4.7.6.2
Talk out = = = = = = = = = = = = = = = - =« = 3.7.4.12 4.7.5.12
Group. 11
Psychoacoustic = = = = = = = = = = = = « = = 3.7.2.2 4.7.3.2
Harmonlc dlstortion— = = = = = = - - = ~ =~ = 3.7.2.3 4.7.3.3
Attenuation capabl| ity of earcup/transducer
assembly = = = == = = = = = = = - - - - - 3.7.2.4 4.7.3.4
Real ear attenuation - - = = = = ~ = - 3.7.2.41 4.7.3.4.1
Flat plate coupler attenuation - = ~ = = = 3.7.2.4.2 4.7.3.4.2
Linearity- - - - - - - e - e - e - - - - - 3.7.2.5 4.7.3.5
Cable assembly
Temperature range= = = = = = = ~ = = = = - 3.7.3.1 4,7.41
Flexing life = -=(unterminated cable) - - 3.7.3.2 4.7.4.2
Cable anchorage= = = = = = = = = = = = - - 3.7.5.3 1 4.7.43
Conductor strain relief and fwist rellef - 3.7.3.4 4.7.4.4
Dielectric withstanding voltage of cable 3.7.3.5 4,7.4.5
assembly = = = = = = - = = = = = = = = - -
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TABLE I. First article Inspection - Contlnued.

Inspaction 7 Requl rement Method
7 paragraph paragraph
Group 111
Environmental
Subgroup A (2 saﬁbles)
Insul atlon resistance of cable assembly - - 3474346 4.7.4.6
Effects of electromagnetic Interference- - 3.7.53 4.,7.6.3
(EMI)
Temperature altitude « = = =« = = = = = = = = 3.7.4.1 4.7.5.1
HUMId""Y ————— L T e S e e 307;402 4.70502
Blaste = = = = = = = = = o = = = = = === 3474447 4.7.5.7
Subgroup B (2 samples)
Ra'n -------------------- 3.704-10 40705’10
SaH' fog -------- Lol ol e .- 3.7-4.5 407 0505
Subgroup C (2 samples)
Immersion 3.7.4.3 4.7.5.3
DUS'i' Lol e - e e e e = mw= 3-7.4.4 4-705 |4
Vibratlon= = = = = = = = = = = = = = « = = = 3.7.4.8 4,7.5.8
ShOCk drop e mt m em em oem e e e e e e e S 307 04 ug 407 05 09
Subgroup D (2 samples)
Fungus 3,7.4.6 4,7.5.6
: Subgroup E (2 samples)
Rellabl |1ty 3.11 4,7.5.13

4.6 Quallty conformance Inspection.

46,1 |Inspection of product for dellvery. Inspection of product for del lvery
shal | consist of groups A and B inspections. Except as specifled In 4.6.1.4.4,
de! Ivery of products which have passed groups A and B Inspections shall not be -
delayed pending the results of group C Inspection.

4,6, Inspection lot. An Inspection lot shall consist of all units of the same
type, produced under essential ly the same conditions, and offered for Inspectlion at
one time,

46.4.2 Group A Inspection, Group A Inspection shal | conslst of the examination
and test specified In Table 11, In the order shown.

14
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4,6.1.2.1 Samgllng plan. Statistical sampling and Inspection shall be In
accordance wiTh MIL-STD-105 for general Inspection level |l. The acceptable qual ity
fevel (AAL) shall be as specified In table Il. Major and minor defects shal | be as
defined In MIL-STD-105. (Classification of major and minor defects for visual and
mechanical examlnation Is shown in table V.)

TABLE Il. Group A Inspection.

Inspection . Requlirement Method ML (percent
paragraph paragraph | defective)

Major | Minor
Visual and mechanical examlnation- 3.4,3.5,3.653.8, . 4.7.1 1.0 4.0

3.9,3.10 and 3.12

Impedance= = = = = = = = = = = = = ' 3.7.1.1 4.7.2.1 1.0 4.0
Frequency response = = = = = = = = 3.7.2.1 4.7.3.1 1.0 4.0
Talk oUt = = = = = = = = = = = == 3.7.4.12 4.7.5.121 1.0 4.0

4.6.1.2.2 RejJected lots. If an Inspection lot Is rejected, the suppller may
rework 1t to correct The defects, or screen out the defective units, and resubmit for
reinspection. Resubmltted lots shall be Inspected using tightened inspection. Such
|ots shall be separate from new lots, and shall be clearly ldentifled as reinspected
lots.

4.6.1.3 Group B Inspection. Group B inspection shall consist of the test
specifled In table [I1 and shal| be made on sample units which have been subjected to
and have passed group B Inspection. ' ’

4.6.1.3.1 Sampling plan. The sampling plan shal | be In'accordance'wl+h MIL-STD-
105 for special Tnspection level S-4. The AQL shall be 6.5 percent defectlive.

TABLE 111, Group B Inspection.

Inspection Requirement Method
paragraph paragraph

Linearity= = = = = = = = = = = = = = = = = = 3.7.2.5 4.7.3.5
Temperature range- = — = = = = = = = = = = = 3.7.3.1 4.7.4.1
Flexing |ife - =(unterminated cable) - - - ~ 3.7.3.2 4.7.4.2
Conductor stratin rellef and twist rellef - - 3.7.3.4 4.7.4.4

4,6.1.53.2 Rejected lots. If an Inspection lot Is rejected, the suppller may
rework 1+ to correct the defects, or screen out the defective units, and resubmIt for
relnspection. Resubmitted lots shall be Inspected using fightened inspection. Such
lots shall be separate from new lots, and shall be clearly ldentifled as relnspected
lots.

4.6.1.33 Disposition of sample units. Sample units which have passed the group B
Inspection may be del Ivered on the contract or purchase order If the lot Is accepted
and the sample units are stil| within specified electrical folerances, and provlded
the cable assembl|les of the tested units are replaced prior o dellvery.

15
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46.1.4 Group C Inspection. Group C Inspectlon shall consist of the tests
speclfied In table IV, In the order shown, Group C Inspection shall be made on
sample unlts selected from Inspectlion lots which have passed groups A and B
Inspections,

4,6.1.4.1 Sampling plan,

46.14.4.1 Ten samples of the complete kit shall be selected at random, 5 samples
for each subgroup 1 and subgroup 2 In table IV, The samples shall be selected at +the
start of the contract from the first qual Ity conformance Inspection lot. These
samples shall constitute the group C requirement for the first 1,000 uni+ts produced.

4.6,1.4.0.2 Thereafter, 3 samples of the complete kit shall be selected at random
for subgroup 1 In table |V, These samples shall be selected once each year, or every
1,000 units, whichever occurs flirst,

TABLE V. Group C Inspection,

“Inspection Requirement Method
paragraph paragraph
Subgroup 1 (5 sample unlts)
PSYChoaCOUS'HC --------------- 3.7 -2 '2 407 03 |2
Harmonle distortlon = = = = = = « = « « =« « 3.7.2.3 4.7.3.3
Hl.mld[‘l’y oMM EREM M SEERERERE- 3.7.4.2 4.70502
DUS'f' bl e e e e 3.7.404 4.7 05 04
VlbraﬂOn- il i o i 3.70408 4.70508
Subgroup 2 (5 sample units)
Sub~Subgroup A (2 samples)
Temporature-altitude = = = « = = = = « « = « 3.7.4.1 4.7.5,.1
Blagst= = = = = = = = = = =« = - - - - - - 3.7.4.7 4.7.5.7
Subgroup B (2 samples)
Ra[n ““““““““““““ L e e e = = - 317.4.10 4.705010
sal-l- fog Lol B e e B e - -~ 3.704'5 4070505
Overload bl ol el e A A e die e o B o 3.7.4.11 4.705.11
Sub=Subgroup C (1 sample)
ShOCk"dl"Op Ll e e e B A o 3-7 o4 og 4.7 05 cg
Inmersion= = = = = = = = = & & = « = « « ~ = 37443 4,7.5.3
Fungus mEesesEEEsEReESsEsERESsEsEeE 3-7.4.6 4.70506

46.14.2 Fallures. If one or more sample units fall to pass group C inspection,

the sample shal |l be consldered to have falled.

16




MIL-H-58108(AV)

46.1.4.3 ‘Dlsposlﬂon of sample units. Sample units which have been subjected to
group C Inspectlon shall not be delivered on the contract or purchase order.

4,6.1.4.4 Noncompliance. |f a sample falls to pass group C Inspection, the
supp! ler shal | Take corrective action on the materlals or processes, or both, as
warranted, and on all unlts of product which can be corrected and which were
manufactured under essentlal ly the same condltlons, with essentially the same
materials, processes, etc., and which are considered subject to the same fallure.
Acceptance of the product shall be discontinued until corrective actlon, acceptable
+0 the Government, has been taken, After the corrective action has been taken, group
C Inspection shall be repeated on addltional sample units (al | inspections, or the
Inspection which the original sample falled, at the optlion of the Government).
Groups A and B inspections may be relnstituted; however, final acceptance shall be
withheld unti!l the group C reinspection has shown that the corrective action was
successful. In the event of fallure after relnspection, Information concerning the
¢allure and corrective action taken shall be furnished to the cognizant Inspection
activity and the qualifyling activity.

4.6.1.45 Defects In Items already accepted. The Investigation of a test fallure
could Indicate that defects may exist In Items already accepted. If so, the
contractor shall fully advlse the procuring activity of all defects Itkely to be
found and the method of correcting them,

4.6.2 Inspection of packaglng. The sampling and Inspection of the preservation
and Interior pack marking shall be In accordance with the group A and B quallty
conformance Inspection requirements of MIL-P-116. The samp! ing and inspection of the
packing and marking for shipment and storage shal | be In accordance with the quality
assurance provlislons of the applicable contalner speclfication and the marking
requirements of MIL-STD-129.

4.7 Methods of examlna+lon and test.

4.7.1 Visual and mechanical examination. The MK-2193/AIC shal | be examined fo
verlfy that the materlals, design, construction, physical dimensions, marking and
workmanship are In accordance with the applicable requirements (see 3.4, 3.5, 3.6,
3.8, 3.9, 3.10, and 3.12). Unless otherwise specifled (see 6.2), the defects shall
:e classlfled as speclfled Intable V. Particular attention shall be paid to the

ollowling:

a. Soldering operations.

b. Cable shielding.

c. Welght.

d. Uniformlty and strength of cementing.

e. Security and cleanliness of microphone and earphone terminal connections to
cable terminals.

f. Construction of cable assembly.

g. Cleanliness of vent holes throughout the microphone and earphone structure.

h. Workmanship regarding the fit and sealing of the microphone and earphone
cases.

1. Set screws holding the cables to the microphone and earphones.

17
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TBLE YV, Classiflcation of defects fa- visual and mechanical eeminetion,

Defoct type Classlflcation .
Major Minor
Dimensions Dimensions not as specifled
Materlals and finish | Materials not as speclfled. Sratches, cuts, abrasions, etfc,,
Wrong or Incamplete finish, causing exposure of base metal, or
Large amounts of fleking, peeling or relatively small awourts of flaking
: _chipping of finish, pesling, a chippl
Parts Missing parts, Lefective parts which would reduce
Inoperative, Improperly assembleds or effloency of uses but not cause
dofective parts which could cause fallure In service,
the wit fo fall In service, Gracks o chipped surfaces having no
Wrong parts. effects on the functioning assembly
Marking Marking missings Illeglibles or Merkings dirty o~ smdgeds but
e Incorrect, legible,

Forelgn objects Ay motalllc fareign object, not Ay metallic or nometallic farelgn
fimly attached 1/, which could object which affects appearance
cause a short circult, or acoustical but which could not cause
mal functloning of the wnit. aooustical mal functioning of the

Ay rommetal lic farelgn object such unlt,
as (nsulation, dirt, o phenollc
¢hips which could cause acoustical
i _mal furctioning of the wnit,
Soldering fmproper wrap = Less than 1/2 turn. fmproper wrap = 172 Tun or mares
Unsol dered Jolnt = Sol der not appl Ted but less than one fumn.
where [nendod. ' Excess sol dor ~ Bulld-up of solder
Insufficlert solder ~ Minfmum on joint greerter than necessary for
dimenslon of solder bridge less good soldering, usually resulting

than twice the diameter of the wire In obl Iteration of wire cortour,
o less then 3/32 inch, whichever Qold solder Joint = Chalky appear
is greeter, Entire area of contact axe |acks metalllc |uster,
bertwoon wire and feminal not presents rough "plle-uph
Jolnted by soler bridge. appoarenca; no relative action

old solder Jolnt =~ Chalky appeer-ance, beriween wire and solder upon
lacks metalllc luster, presents rough| pick appl fcation,
Hplle~up" appeer-ance; movement of
wire a solder upon plck appl lcation.

Rosin Joint ~ Presence of excess rosing
relative movemert of wire or solder
wpon plck appl [cation,

Insulation In terminal hole ~ Sol der
over [nsulation; no appearance of
visible wire cortour,

Wiring Wiring not in accordance with Broken strands = 20 percent or |ess,
schametic dlagram. in a 7-strand conductors 2 broken
Broken strands ~ More than 20 percent; strands.
esxept In a 7=strand conductor, Insulation burned, sbrased, plnched
mare than 2 broken strands, o deteriarated, with eqposure of
Insulation burned, abraseds pinched, bere wire, but shoart clrcult not
or deterlorated between two o possible,
mare conductars, resulting In a Taut wire = Slight stress on
potential short clreult. conductery but no possibl | Ity of
breakage,

Taut wire = Wire exhibits no slack subsequent
and subsequent bresking may cccur due _
to stress on terminal a~ pert.
Insulation frayed to the extent that a
potential short clreult exists,

)/ Forelgn oblects that cannot be disiodged by the moderate appl lcation of pressure
with a plck or spudger shall be considered to be firmly attached.
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4.7.2 Electrical performance of the earcup transducer assembly.

4.7.2.1 Impedance (see 3.7.1.1). The Impedance of the assembly shall be measured
with 0.14 volt, 1-KHz signal applled to the earphone terminals. The Impedance shall
be determined elther by measuring the vol tage across and the current through the
earphone or with an Impedance bridge.

4,7.2.2 Insulation rgsls-l-ance' (see 3.7.1.2). The assembly shall be tested In
accordance with method 502, Test condition Bs of MIL-STD-202. There shal | be no
evidence of arcing or Insulation breakdown during the test.

4.7.2.3 Dlelectric withstanding voltage (see 3.7.1.3). The assembly shall be
tested In accordance wlTh method 301 of MIL-STD-202. The fol lowing detalls shall

apply:

~a, Test voltage: 100 volts.
b. Nature of potential: 60 Hz ac.
¢. Points of appllcation: Between one terminal and the external surface of

the earphone case.
“d.  Measurements after test: Impedance at 1,000 Hz.

4.7.3 Acoustical performance of the earcup transducer assemb ly.

4.73. Frequency response (see 3.7.2.1). The frequency response of the earphone
In an earcup shal | be made starting at 300 Hz and extending through 6000 Hz. The
earcup transducer assembly shall|l be placed on a flat plate coupler of an artificial
ear, B&K Type 4153 or demonstrated equlivalent, with a 1 Kg force (to simulate closure
to the head). A pure tone sine wave from an audlio oscl| |ator (B&K 1024 or equal) at
0.28 volts maximum wil| be used as the Input to the device under test. The frequency
response of the earcup transducer assembly shal | be In accordance with paragraph
3.7.2.1.

4.7.3.2 Psychoacoustic (see 3.7.2.2). The MK-2193/A1C shal | be subjected to a
serles of psychoacoustic tests using the Harvard phonetical ly balanced words In
accordance with ANS| Standard $3.2-1960, The nolse environment for the talkers shal |
be pink nolse at 100 dB SPL presented In a diffuse fleld environment as described In
A.S.A. Standard S3.19-1974, The |lIsteners shall be In the same env lronment wearing
SPH-4 Helmets with the MK-2193/AIC Instal led.

4.7.3.3 Harmonlc distortion (see 3.7.2.3). The earcup transducer assemb |y shal l
be mounted on The flat plate coupler, and connected fo the test clrcult described In
4.7.3.1. The output of the oscll lator shall be adjusted to 0.28 volts at 300 Hz
across the serles combination of the 19 ohm resistor and the earphone. The rms
harmonlc distortion shal| be measured with a Hewleti-Packard Mode! 334-A Distortion
Analyzer or equal, connected across the output of the microphone referenced In
4.7.3.1. The dlstort!on measurement shal | be repeated at 400 Hz and at sufficlient
points between 400 Hz and 6000 Hz to determlne the frequency where maximum distortion
oxist. The total harmonic distortion shall comply with 3.7.2.3.
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4,7.3.4 Attenuation capabllity of earcup transducer assembly.

4.73.4.1 Real head -~ Attenuation (see 3.7.2.4.1). The earcup transducer assembly
shal | be mounted on a human head with a minlature electret mlcrophone placed on the
concha of that ear, a B&K 1/2 Inch microphone shall be placed next to the assembly to
measure the nolse outside the earcup. The mintature electret microphone Including
It's ampl ifler, shall have a frequency response characteristic equlvalent to the 1/20
B&K mlcrophone and be of equal sensitivity, I+ wll| measure the nolse Iinside the
earcup. The dlfference of these values shal | be measured at ever 1/3 octave
frequency between 100 Hz and 10 KHz In a free fleld 105 dB SPL plnk. noise
environment. A minimum sample of 10 Individuals of varylng head sfzes shal | be
tested and a composite average be made., This average will be the real head
attenuation of the earcup transducer assembly., Measurements wil| be recorded using a
sweeping 1/3 octave band analyzer or In tabular form. Where ANSI| S§3,19~1974
confllcts with this speclflcation, thls specification shald govern.

4,73.4,2 Flat plate coupler attenuation (see 3.,7.2.4.2)., A B&K Type 4153
artifliclal ear with flat plate (or equivalent) shall be placed In a free fleld of 105
dB SPL plnk nolse measured by the artificlal ear's microphone, The 1/3 octave values
measured from 200 Hz to 5 KHz shall be recorded. Next, the earcup transducer
assemb ly Is placed on the flat plate and a 1 Kg force placed on the outs!de of the
assembly to simulate closure to the head. A new set of 1/3 octave values shall be
measured and recorded. The difference between these values shall be the flat plate
coupler attenuation of the assembly., Measurements wil |l be recorded using a 1/3
octave band analyzer or In tabular form.

4,73.,5 Linearlty (see 3.7.2,5). The Input voltage to the assembly shall be
adJusted to produce an output, measured across a 19 ohm resistive load, equal to 85
dB relative to 20 micropascals at any one frequency within each of the fol lowing
ranges: 400-800 Hz, 801-2,500 Hz, and 2,501-~5,000 Hz. The Input voltage measured,
which produces 85 dB relative to 20 micropascals, at the selected frequency In each
of the |lsted ranges, will be Increased by 10 dB and 20 dB and the acoustic output of
the assembly shal |l be checked for a respective Increase In output level of 10 dB and
20 dB £ 1 dB at each of the selected frequenclies. Alternatively a series of
frequency sweeps may be used.

4.7.4 Cable and connectors.

4.7.4.1 Temperature range (see 3.7.3.1). The unterminated cable shall be placed
within a test chamber wherein a temperature of plus 859C (plus 1859F) s malntalned
for a perlod of 4 hours. The cable shall be wrapped around a mandrel while at thls
temperature without damage to the cable Jacket or conductor Insulatlion, The dlameter
of the mandrel shall be the same as the nominal cable dlameter. The cable shall be
attached to the mandrel and suspended vertically with the l|ower and welghted
sufflclently to keep the specimen taut and to permit wrapplng without handling. The
cable shall be Inspected for damage or deformation and then subjected o a test
chamber whereln the temperature of -550C (-670F) is malntained., After 20 hours of
storage at -559C, the cable shall be wrapped about the mandrel while at thls
temperature In the same manner as 1t was at the positive extreme temperature, the
cable shall be examined for cracks or other damage to the Jacket or conductor
Insulatlon,
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4,7.4.2 Flexing |lIfe (see 3.7.3.2). Flve samples of unterminated cable, each
approximately 1-1/2 feet long, shall be subjected to the fol lowing test. Other
flexing test methods which will subject the cable to flexing cycles equivalent to
flexing cycles specified herein may be used upon approval by the procuring activity.
The sample lengths shal| be clamped and suspended through holes In a rectangular (1/2
by 5/8 inch) metal bar In the-manner described below:

a. The clamping point shall be Immediately above the metal bar; the cable
clamp shal |l reset on top of the metal bar.

b. The cable shall be clamped In such amanner that It will not turn In the
hole during the flexing test.

c. The length of the through holes In the metal bar shal | be 5/8 Inch. The
diameter of the through holes shall be 0.005 to 0.010 Inch greater than
the dlameter of the cable undergoing tests. :

d. The through holes In the metal bar shall Incorporate a 1/8 Inch radlus at
the end from which the cable emerges (bending polnt).

e. A knot shall be tied near the free end of the cable and a 1/2 pound welght
shall be hung from the knot.

f. The four center conductors plus shield of each sample length of cable, a
smal! low-current drain, 6-volt/150 mA |amp, and a suitable power source
shal | be connected In series to Indlicate electrical continulity. The
metal bar, supported horizontally, shall then be rotated about Its
longltudinal axis back and forth through an angle of 120 degrees (60
degrees each side of vertical) at a rate of approximately 85 cycles per
minute. The arithmetical average of the number of flexes of each of the
5 sample lengths of cable, before electrical discontinuity occurs, shal i
be taken as the flexing |ife of the cable.

47.4.3 Cable anchorage (see 3.7.3.3). A pull of 8 pounds shall be applied to the
cable In the direction of the axis of the connector plug for a minimum of 30 minutes.
The cable assembly shall be examlned to determine whether any sl ippage has occured at
the clamp and If any strain has been exerted on the conductors.

4.7.4.4 Conductor strainrellef and twist rellef (see 3.7.3.4), With the pins of
one connector plug anchored rigidly in an earphone In a vertical position, a 5-pound
welght shal | be suspended from the pins of the other connector plug of the cord
assembly for a perlod of at least 30 minutes. During the last 5 minutes of the pul-i
test, the lower plug connector with the 5-pound weight suspended shall be twisted 3
turns clockwise and 3 turns counter-clockwise from the normal resting position. The
twlsting cycle shall be repeated 3 times. The Impedance of the microphone and
earphones wlth cable assembly In place shal |l be measured at 1000 Hz and a mechanical
Inspection shal | be made before and Immediately upon completlion of the test. A
dlelectric withstanding voltage test shal | be made on the cord assembly In accordance
wlth the procedure specifled in 4.7.4.5 the Impedance measurement and mechanical
Inspection have been made.

4.7.4.5 Dielectric withstanding voltage of cable assembly (see 3.7.3.,5). The
dlelectric of the finished cable assemb|y shall be determined in accordance with MilL-
C-27500.




MIL-H-58108(AV)

4,7.4.6 Insulation resistance of cable assembly (see 3.,7.3.6). The Insulation
Eeg-};ggnce of the finlshed cable assembly shal | be determined In accordance wlth MIL-

4,7.5 Environmental.

4,7.5.1 Temperature altitude (see 3,7.4.1). Apply Method 504, Procedure |, for
Class 1B equipment In accordance with fable 504~11 of MIL-STD-810 with the exception
that the temperature spectfied for step 1 and 5 shall be changed to =57° and +71°C,
respectively. Steps 2, 4, 7, 10, and 12 shall|l be omitted. Operation of the
equipment 1s required during step 14 only and shal |l meet the requirements of 3.7.2.1.
Step 14 shall be conducted at 15,000 feet, In additlon, the procedure shall Include
a one-hour exposure (non-operating) to a pressure of 56 Inches of helght simulating
alr transport at 40,000 feet.

4.7.5.2 Humidlty (see 3.7.4.2). The equipment shall be capable of meeting the
test of Method 507, Procedure ||, of MIL-STD-810. In step 8, the equipment shall
meet the requlrements of 3.7.1.1 and 3.7.2.1.

4,7,5.3 Immersion (see 3.7.4.3). The equipment shall be capable of meeting the
test of Method 512, Procedure I, of MIL-STD-810. Within one (1) hour fol lowing the
lmmersfon perlod, the equlpment shall meet the requirements of 3.7.2.1.

4,754 Dust (see 3.7.4.4). The equipment shall be capable of meeting the test of
Me+thod 510, Procedure I, of MIL-STD-810. In step 5, the equlpment shall meet the
requlrements of 3.7.2.1.

47555 Salt fog (see 3.7.4.5). The equlpment shall be capable of meeting the
test Method 509, Procedure |, of MIL-STD-810. Operation of the equipment shall not
be requlred. Following the rest, the equipment shall meet the requirements of
3.7.1.1 and 3.7,.,2.1.

4,7.5.6 Fungus (see 3.7.4.6). The equipment mode! In the assembled and as ready
for del Ivery condifion, shall be capable of meeting 28 day test of Method 508, MIL-
S$TP=810. The equlpment test model shal |l not be speclal ly cleaned for the fungus
test, except for the cleaning I+ recelves during or after production. If it Is
nocessary for the manufacturer after assembly to remove accumul ated production and
handl Ing contaml nants by cleaning prior to packaging and del fvery, the equlpment
shal | not be tested for three days after cleaning to allow for complete evaporation
of the cleanlng compound. All enclosed or gasketed assembllies shall be opened and
the Intertor sprayed with the specific mixed spore suspension. After 14 and 28 days
of test, the control Items per Method 508, MIL-STD-810 shal!l show profuse growth over
at least 50 percent of the area of the contral Items, The test shall be repeated If
the control ftems fall to show profuse growth after 14 and 28 days of test.

4,7.5.7 Blast (see 3,7.4.7). Each MK-2193/AlC being tested shal | be mounted on
the carrlage of the U.S, Navy Simulated Gun Blast Equipment In accordance with Bureau
of Ships Drawing SK-N-864 with the front edge of the earphone el ement In the test
plane, and with Its axls colncldent with that of the explosion chamber. The earphone
olement shal | be subjected o 30 rounds of bl ast at a nominal peak pressure of 9.5
pounds per square Inch.
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4758 Vibration (see 3.7.4.8). The fest Item shall be attached to the vibration
exclter table Ina horlzontal poslition, with the appl fed vibration Ina dlrection
perpendicul ar to the plane of the microphone. Subject the equipment to sinusoldal
vibration over a frequency range of 5 to 20 Hz at a constant displacement (double
amp | 1tude) of 0.10 Inches, and over a frequency range of 20 to 500 Hz at a constant
acceleration of 2 G.curve B, MIL-STD-810). The frequency of the applled vibration
shal) be swept logarithmically over the specified frequency range. One vibration
cycle (5-500-5) shall consume 15 minutes. Total time of test shall be 2 hours.
Repeat the above vibration in the fore/aft and slde to side axis. Upon completion of
the test, the equlpment shall be undamaged and shal | meet the requirements of
3.7.2.1. :

4.7.5.9 Shock, drop (see 3.7.4.9). The MK-2193/AIC shall be dropped at random
from a helght of 6 feef, 12 tImes onto a concrete surface, At completion of the
test, the microphone and earphones shal | meet the requirements of 3.7.1 and 3.7.2.1.

There shall be no evidence of breaking, cracking or other structural damage.

4.7.5.10 Raln (see 3.7.4.10). The equipment shal | be subjected to the test of
Method 506.1, Procedure I, of MIL-STD-810. The equipment shall be operated during
the last 10 minutes of the 30 minute period.

47.5.11 Overload (see 3.7.4.11). The earcup transducer assembly shall be
subjected to 8 hours of operation with 2.5 volts input at 1,000 Hz. At the end of 8
hours the assembly shall meet the requirements of 3.7.2.1.

4.75.12 Talk out (see 3.7.4.12), The MK-2193/AIC shall be connected to a
sultable amplifler with side fone Included. The mlcrophone shall also be connected
+o a 10 Vdc power supply or battery to power Its Internal amplifier. The tester
shal | wear the MK-2193/AlC and with | ips touching the microphone, shall speak
directly tnto the mlcrophone and Ilsten to the earphones. The fester shall determine
comp| fance with paragraph 3.7.4.12.

4.7.5.13 Reliabllity (see 3.11).

4.75.13.1 Rellabllity test procedures. The rellability of the MK-2193/AIC shal |
be demonstrafed In accordance wlth fest pian XVII C, MIL-STD-781 on a minimum sample
of two (2) equlpments.

4,7.5.13.2 Rellabllity qualification test condltlons. The reliabillity
qual Ification fest conditions shall be In accordance with Appendix B, paragraph 50.5
of MIL-STD-781. A fallure Is defined as the inability of the equipment to perform
its requlired function., This Includes catastrophic fallures as well as any event
which causes any departure from performance as requlred by this specification.
Proper Instrumentation shall be provided to Insure Immediate recongnition of fallure.

4.7.5.13.3 Parameters to be measured. As a minimum, Frequency Response (see
3.7.2.1). and Harmonic Distortion (see 3.7.2.3) shall be measured and recorded dally
in accordance wlth paragraph 5.5.3 of MIL-STD-781* with the exception that a comp | ete
set of measurements shall be taken dally dulrng both the high and the low temperature
stabi | 1zation. Vibration shall not be avolded durlng measurement. Parameters to be
measured shal | be those Included in the contractor's approved reliabllity test
procedure.
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Parameter Requlrement Paragraph
Frequency Response 3.7.2.1
Harmonic Distortion 3.7.2.3

4.7.5.13.4 Rework and retest provisions. Once a reject decision has been reached,
no rerun can be made of that test on the same or a new sample from the same |ot,
unless positive actlon, conslsting of design change, modiflcation, or rework actual ly
relating to observed fallures, has been applled to the lot. Any subsequent return
must start at zero hours operating time.

4.7.6 Electromagnetic,

4.7.6.,1 Effect of external magnetic fleld (see 3.7,5.1). The earphone element
shal | demonstrate the requlrement of paragraph 3.0. by using the procedures In a
§§§+rac+or prepared, Government approved EM| Test Plan for test methods RS01 and
2 '

4,7.6.2 $tray magnetlic fleld of MK-2193/A1C (see 3.7.5.2), The stray magnetic
fleld of the MK=2193/AIC shall be determined as fol lows, using a Keuffel and Esser
Type No. 5600 compass, or |+s approved equlvalent. The microphone and earphone
t+ransducers shal | be placed with thelr geometric center 12 Inches from the plvot
polnt of the compass needle and on the perpendicular bisector of the needle In the
plane of rotation of the needle. The mlicrophone and earphones shall be orlented In
all directlons and the maximum of +he compass observed, Thls test shall be made In a
locatlon substantlally free from stray magnetic disturbances.

4,7.6.3 Effects of electromagnetic Interference (EMI) (see 3.,7.5.3)., The MK~
2193/A1C shall be subjected to the following test procedures of MIL-$10~462, Notice
3

a,. Conducted emisslons = Method = C303 and CEO5.

b, Radlated emissions - Method = REO1, REOZ and RE0Z.1.

c. Radlated susceptiblillty - Methods - RSO1, RS02, RSO3, and RS03.1.
5. PACKAGING
5. Preservation. Preparation shall be level A, B, or C, as specified (see 6.2).
5.1.,1 Level A,

5..1.1 Cleaning. Headset-microphone kits shal | be cleaned In accordance with
MIL~P=-116, process C-1.

5142 Drylng, Headset-microphone klts shal | be drled In accordance with M{L-P-
116, :
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5.1.1.3 Preservative application., Preservatives shall not be used.

5.1.1.4 Unlt packs. Each headset-microphone kit shall| be unlt packed on each In
accordance with submethod [A-15 of MIL-P-116 Insuring compllance with the applicable
requlrements of. that speciflication. The container shall conform to PPP-B-636..

5.1.1.5 Intermediate packs. Intermediate packs are not required.

5.4.2 Level B. The requirements for level B shall be as specified for level A
except that submethod 1C-2 of MIL-P-116 shall be as the method of preservation.

5.13 Level G The level C preservation of headset-mlcrophone kits shall conform
to the MIL-STD-794 requirements for thls level.

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

5.24 Level A, Headset-microphone kits, preserved as specifled In 5.1, shall be
packed In wood boxes conforming to PP-B-601, overseas type of PPP-B-621, class 2.
Closure and strapping shall be In accordance with the applicable container specif i-
catlon except that metal strapping shall conform to QQ-S-781, Type 1, finish A. The
requirements for level B packing shal | be used when the total quantity of a stock.
numbered headset-microphone kit for a single destination does not exceed a packed
volume of one cublc foot. '

522 Level B. Headset-microphone kits, preserved as specifled In 5.1, shall be
packed In fiberboard containers conforming to PPP-B-636, class weather resistant,
style optional, speclial requirements. The requlrements for box closure,
waterproofing and reinforcing shall be In accordance with method V of the PPP-B-636
appendlx,

5.2.3 Lével C. Headset-mlcrophone kits, preserved as specified In 5.1, shall be
packed in fiberboard contalners conforming to PPP-B-636, class domestic, style
optlonal, special requirements. Closures shall be In accordance with the appendix
thereto.

5.2.4 Unitized loads. Unltlzed |oads, commensurate with the level of packing
specifled In the contract or order, shall be used whenever total quantities for
shipment o one destination equal 40 cubic feet or more. Quantitles |ess than 40
cubic feet need not be unitized. Unitized loads shall be uniform In size and
quantitles to the greatest extent practicable.

5.24.4 Level A Headset-mlcrophone kits, packed as specifled In 5.2.1, shall be
unltized on pallets In conformance with the MIL-STD-147, load Type |, with a wood cap
(storage ald 5) positioned over each load.

5.24.2 Level B. Headset-mlcrophone kits, packed as specified in 5.2.2, shall be

unitized as specifled In 5.2.4.1 except that weather resistant flberboard caps
(storage ald 4) shall be used In |leu of wood caps.
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5243 Level C, Headset-microphone klts, packed as specified In 52,3, shall be
gnl'f"l*z,ed as specifled In 5.2.4.2 except that the flberboard caps shall be class
omestic.

5.5 Marking. In addltion fo any speclal or other Identiflication marking requlred
by the confract (see 6.2), each unit and exterlior contalner and unitlzed load shall
be marked In accordance with MIL-STD~129, The complete military or contractor's type
or part number, as applicable (Including the FSCM), shall be marked on all unlt and
supp:;gnenhry packs In accordance with the Ident!flcation marking provisions of MiL-
STD" .

5.4 General,

5.4.1 Exterior contalners. Exterlor contalners (see 5.2,1, 5.2.2 and 5.2.3) shal |
be of a minimum tare and cube consistent with the protectlon required and shall
contaln equal quantitles of Identical stock numbered Items to the greatest extent
practicable,

54,2 Packaging Inspection. The Inspection of these packaging requirements shall
be In accordance with 4.6.2.

5.4.3 Army acqulsltions.

5.4.3.1 Level A and B packing. When the gross welght exceeds 200 pounds or ‘the
contalner length and width Is 48 x 24 Inches or more and the welght exceeds 100
pounds, 3 x 4 Inch skids (lald flat) shall be applied in accordance with the
requirements of the contaliner specification. Unltization shall be required when the
contalners specifled In 5.2.1 and 5.2.2 do not require sklids; quantities per
destination exceed elther a total of 250 pounds (excluding the pallet) or a volume of
20 cublec feeot; and the contalner size permits use of one of the pal l et patterns of
MIL-STD~147. A quantity of contalners, packed as speclfled, except that contalner
strapping may be om!tted, shall be placed on a pallet, load type | conforming to MIL-
STD-147. For level B, unit contaliners which meet these requirements may be
pal letized without further packing, The pallet shall conform to NN-P=71, type IV,
group | or Il woods., The load shall be "bonded" to the pallet by strapping
conforming to QQ-S~781, type |, finlsh A, or shrink flim conforming to L-P-378, type
IV, Strength wrap In accordance with MIL-STD-147 is authorlzed for shipments within
the continental United States and for contalnerized shlpments, !

6. NOTES

6.4 Intended use., The MK-2193/AIC contalns a |lnear earcup transducer assembly
wlth Improved far fleld nolse attenuation properties over the MK-896A/AIC, It also
contalns the Microphone, Linear M=170/AIC which Is a nolse-cancel | Ing dc powered,
high galn microphone. The MK~2193/AIC Is Intended for use In the Improved SPH=4A
avlator's helmet which Is part of the alrborne communications system which wilfl
provide communlcations of high intel |Igiblllty under the extreme nolse condltlons
encountered In mlllitary alrcraft.
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6.1.1 Packaging requlrements., The preservation, packing and marking specified
herein are Intended for direct shipments to the Government. However, at the option
of the contractor or when so specifled, the packaging provisions hereln are also
appl icable for the preparation of headset-microphone kits for shipment from the parts
contractor to the original equlpment manufacturer.

6.2 Orderlng data. Procurement documents should specify the following:

a. Levels of preservation and packing required (see 5.1 and 5.2). .
b, If speclal or additlional Identiflcation marklng Is required (see 5.2).

6.3 Englneering data. Headset-Microphone Kit, MK-2193/AIC replaces MK-896A/AlIC
when used with speciflc dligital and analog systems. It requires a power supply
capable of delivering 10 volts DC at up to 8 ml||lamps, and therefore Is not
electrical ly Interchangeable with the MK-896A/AIC kit.

6.4 Condltlons for use of level B preservation. When level B preservation Is
specifled (see 5.1.2), thls degree of protection should be used for the acquisition
of headset-microphone kits for resupply worldwide under known favorable handllng,
transportation and storage conditions. :

NOTICE: When the Government drawings, speclfications, or other data are used for any
purpose other than in connection with a definitely related Government procurement
operation, the Unlted States Government thereby Incurs no responsibil ity nor any
obfigation whatsoever; and the fact that the Government may have formulated,
furnished, or In any way supplied the sald drawings, speclflications, or other data Is
not to be regarded by Implication of otherwlse as In any manner |lcensing the holder
or any other person or corporation, or conveying any rights or permission to
manufacture, use, or sel| any patented inventlion that may In any way be related
thereto.
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