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1. SCOPE

1.1 This specification covers two types of
noise cancelling, carbon microphone units
designated Microphone Unit M-6A/UR and
and Microphone Carbon M-51 UR

2. APPLICABLE DOCUMENTS

2.1 The followmg documents of the issue
m effect on date of invitation for bids or re-
quest for proposal, form a part of this speci-
fication to the extent specified herein.

SPECIFICATIONS
FEDERAL

QQ-P-416 — Plating, Cadmium
(Electrodeposited)

QQ-S 571 - Soilder Lead Alloy,
Tin Lead Alloy, and
Tin Alloy., Flux
Coted Ribbon and
Wire, and Solid

Form.,

QQ-2-323 — Zinc Coating, Electro-
deposited; Reguire-
ments for.

PPP-B-5666

PPP-B-576

PPP-B-585

PPP-B-591

PPP-B-601

PPP-B-621

PPP B-636
PPP-B-640

PPP-B-665

PPP-B-676

— Boxes, Folding, Paper-
board.

— Box, Wood, Cleated,
Veneer, Paper Over-
laad

— Boxes, Wood, Wilc-
bound

— Boxes, Fiberboard,
Wood-Cleated

— Boxes, Wood, Cleated-
Plywood.

— Boxes, Wood, Nailed
and Lock-Corner

— Box, Fiberboard

— Boxes, Corrugated.
Triple Wall, 350
Pound Maximum
Weight.

— Boxes, Paperboard.
Metal Staged (In-
cluding Stay Mate-
rial).

— Boxes, Set-Up, Paper-
board.

FSC 5965
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MILITARY

MIL-P-116 — Preservation, Methods

of.

MII~1-105647 — Liners, Case, and
Sheet, Overwrap,
Water - Vaporproof
or Waterproof, Flex-
ible.

MIL-C-15328 —Coating, Pretreatment,
Formula No 117 for
Metals.

MIL-D-70327 —Diawings Engineer-
mg and Associated

Lasts

STANDARDS
MILITARY

MIL~STD-105 — Sampling Procedures
and Tables fo1 In-
spection by Attrib-
utes

MIL-STD-129 — Marking tor Shipment
and Storage

MIL-STD-130 — Identification Marking
of U.S Mihta:
Property.

MIL~-STD-202 — Test Methods for Elec-
tronic and Electrical
Component Parts

DRAWINGS
U S. AIR FORCE

49 B-12537 — Miciophone
M-6A, LE

Unit

U.S ArMY

SC-D-10598 — Microphone Test Equip-
ment, ARI~-174-A, Ca-
libration and Test
Set-Up.

SC-C-77023 — Microphone Unit,
line Dimensions.

Out-

{Copies of specaifications, standards and drawings
required by suppliers mn connection with specific

2

procurement functions should be obtained from the
procuning sctivity or as direcied by the contracting
officer Both the title and number or symbol shounid
be stipulated when requesting copies.)

2.2 Other publications. The following docu-
ments form a part of this specification to the
extent specified herein. Unless otherwise in-
dicated, the issue in effect on date of invita-
tion for bids or request for proposal shall
apply.

AMERICAN STANDARDS ASSOCIATION

724.4/164 — Calibration of Standard
Pressure Microphones.

(Copies of ASA publication may be obtained from
the American Standards Association, 70 East Forty-
fifth Street, New York 17, New York)

3 REQUIREMENTS

3.1 General. Unless othei1wise stated here-
I, the term “microphone unmi” 1s taken to
mean either Microphone Unit M-6A/UR or
Miciophone Carbon M-51/UR

3.2 Preproduction samples. The contracto:
shall furmsh preproduction samples for ap-
proval, if required by the invitation for bids
and contract (see 4.3 and 62(c).)

3.2.1 Fabrwation and assembdly. Preproduc-
tion samples shall be fabricated by the con-
tractor and shall meet all requirements spe-
cified for the equipment on contract The
preproduction samples shall be assembled
using parts, materals, and processes that
will be employed 1n production, and shall he
fabiicated and assembled in a manner simila)
to that to be used in production

3.2.2 Approval and use. Approval of pre-
production samples shall not be construed as
a waiver of any specified requirement. After
being released to the contractor (see 3.2.3),
preproduction samples to be offered as units
on contract shall be refabricated by the con-
tractor if necessary to meet specified require-
ments.



3.2.3 Reference standards. After preproduc-
tion samples have been approved, they shall
be kept intact in custody of the Government
inspector until released by him. They &hall
be used as reference standards to resolve any
differences of opinion regarding interpreta-
tion of requirements.

3.3 Parts, materials, and processes; gen-
eral. Parts, materials, and processes shall be
such as to enable the microphone unit to
meet its performance and other requirements
as specified herein. Ratings and derated
values of parts and matenals shall not be
exceeded when the microphone unit 1s sub-
jected to specified service conditions (see

3.6)

3.3.1 Molded plastic materal. All molded
piastic parts shall be of the high tempera-
ture, high 1mpact, resistant plastic material
which shall meet the service requirements
of the specification

3.3.2 Steel parts Stecl parts shall be cad-
mium plated in accordance with class 1. tvpe
II of Specification QQ-P-416, with supple-
mentary chromatic treatment. or zine-plated
i accordance with type 11, class 2 1n accord-
ance with Specification QQ-Z-325

3.3.3 Exposed non-ferrous parts. Parts that
are exposed after the microphone unit is
assembled shall be thoroughly cleaned, fol-
lowed by a preventive coating in accordance
with Specification MII-C-156328. This shall
be followed by two coats of a high quahty
alkyd, semi-gloss, black enamel.

3.3.1 Cementing compound Any « omioiting
compound used 1n the constiuction ot the
mierophone umt, shall be of such a character
and qualbity that 1t will withstand all service
and test conditions specified herein without
evidence of loosening or otherwise affecting
the performance requirements of the micro-
phone umt.

3.3.5 Soldering flur Only rosin or rosin-
core solder may be used as a flux in the
assembly of the microphone unit
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3.3.5.1 Soft solder. Soft solder shall not be
depended upon for the mechanical strength
of any soldered joint. There shall be no evi-
dence of “cold soldering’ and the use of ex-
cessive amounts of solder will not be accept-
able. Soft solder shall be solid or rosin flux-
cored in accordance with composition Sn60
of Specification QQ-S-571.

3.4 Detail requirements.

3.4.1 Design. The mcrophone umts shall
be of the noise-cancelling carbon microphnne
type In general, the design and assembly
of the microphone units shall be such that
they will be inherently stable in mechanrcal.
electrical, and acoustical charactenstics It
shall not be necessary to condition a micro-
phone unit by any special procedure before
it is ready for use.

3.4.2 Miwcrophone cover. Microphone Unit
M-6A/UR shall be equipped with a cover for
protection agamst breath and air blasts and
icing. The cover shall be a thin rugged mem-
brance held in place over the front and rear
grids of the miecrophone unit The design
shall be such as to permit easy removal and
replacement of the cover. The frequency
response and noise-cancehng characteristics
of the microphone unit shall remain essen-
tially unchanged with the cover in place on
the microphone unit, or removed.

3.4.3 Contour and dimensions The shape
and dimensijons of Microphone Unit M-6A/
UR shall be in accordance with AF Drawing
49B12537. The shape and dimensions of
Microphone Carbon M-51/UR <hall be in
accordance with SC-C-77023

3.4.4 Weight The weight of 4 m*c opbone
unit shall not exceed one ounce

34.0 Carbon and carbon cavily

3.4.5.1 The carbon granules shall be of a
grade, quality, size and shape equivalent to
Western Elcctric type 1834122 and shall be
suitable in every respect for the particular
appheation.



MIL-M~-5794B

3.4.5.2 The carbon granules shall be re-
taimned positively in the microphone unit in
such a manner that it is impossible for them
to leak from the carbon cavity during normal
service use or under any of the conditions
specified herein.

3.4.5.3 All contact surfaces within the
carbon cavity shall be suitably plated with
gold, and shall be free from porosity, and
shall be thoroughly cleaned before assembly
of the microphone.

3.5 Performance.

3.5.1 Response characteristics The response
of the microphone unit measured as specified
herein shall be expressed in decibels (db)
relative to a zero reference level of 1.0 miili-
volt, The sound pressure applied to the face
of the microphone unit shall be 115 db rela-
tive to 0.0002 dyne per square centimeter.
The response shall be such as to meet the
following requirements when measured with
the grid of the microphone unit 1n a vertical
plane

3.5.1.1 Response lLmats — Microphone
M-6A/UR. The frequency response shall be
not less than 45 db nor more than 63 db at
any frequency between 300 and 4000 cycles
per second inclusive. The arithmetical aver-
age of the test frequency response values
over the 800 to 4000 cycles per second fre-
quency range shall be between the limits of
47.0 and 51.0 db, inclusive. The difference
between any two successive readings, 200
cycles apart, shall not exceed 25 db. Below
300 and above 4000 cps, the response shall
fall off at a rate of not less than 3 db per
octave

3.5.1.2 Response limits — Microphone, Car-
bon M-51/UR. The response shall be not less
than 45 db above a zero reference level of
0001 volt across 100 ohms at 1000 cps and
shall meet the frequency requirements listed
in table I and table II when the microphone
unit 18 in the vertical position.

4

TanBLy 1
Al riation in froea
""“""" in cpe 1000-0ps value ta db
300 -5 +1
400 —4 +1
500 -3 +1
600 -2 +1
800 —1 +1
1000 0 0
1250 -1 +1
1500 —1 +1
1750 —2 +1
2000 —3 +1
2250 —4 +1
2500 —5 +1
2750 -6 +1
3000 —6 +1
3250 —6 +1
3500 —6 +1
8750 —1 +1
4000 —8 +1
TABLE II
Frequency Band Rate of
band wid*h chang=
cps cps db
300--1000 400 + 8 —1
1000-2000 500 +1 —3
2000-3000 1000 +1 —4
80004000 1000 4+ 8 —5b5

3.5.2 Positional characteristics.

3.5.2.1 Microphone Unit M—6A/UR. The
frequency response shall be not less than
4 db at any frequency between 300 and 4000
cps when & sound pressure of 115 db rela-
tive to 0 0002 dyne per square centimeter is
established at the face of the microphone
unit with the microphone umt mounted in
positions of plus or minus 90 degrees with
reference to the vertical. In each position
the response at any frequency within the
range of 300 to 3000 cps shall be within plus
or minus 5 db of the response at 1000 cps
and the difference between any two suc-
cessive readings 200 cps apart shall not ex-
ceed 3 db. From 3000 to 4000 cps the change
shall be no more than plus or mmus 8 db
from the response at 1000 cps.



3.5.2.2 Microphone, Carbon M-51/UR. The
response of the microphone when mounted at
an angle of plus 90 degrees (face up) or — 90
degrees (face down) shall not be more than
5 db below the response of the microphone
in the vertical position at any of the test
frequencies, and the shape of the curve shall
be similar to the shape of the curve obtained
in the vertical position.

3.5.3 Microphone unit resistance The dc
resistance of the microphone unit shall be
between 40 and 100 ohms.

3.5.4 Nowse cancellation. The signal-to-noise
ratio of the microphone umt shall be at least
17 db in favor of the signal, for noises of
the types encountered in aircraft, boats,
tanks, and other vehicles

3.5.5 Burning noise. The output of the
microphone unit due to burning noise shall
be kept to the lowest practicable minimum
and 1n no case shall it exceed 1 0 millivolt

3.5.6 Agmg characteristics. The design and
construction of, and the matenals used in,
the microphone unit shall be such that the
microphone unit shall maintain 1ts original
performance characteristics in use or 1n stor-
age. The microphone unit shall comply with
the following requirements when artificially
aged as a result of the vibration tests.

3.5.6.1 Change in resistance due to aging.
The resistance of the microphone unit shall
not increase by more than 75 percent of its
original resistance as a result of the pre-
scribed vibration tests.

3.5.6.2 Change wm response due to aging.
The average response of the microphone unit
over the 300 to 4000 cps fregquency range
shall not change by more than 3 db as a re-
sult of the vibration tests.

3.5.7 Anti-packing.

3.5.7.1 Surges. The mucrophone unit shall
retain its response characteristics within 4 db
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after 10 interruptions of the current in the
test circuit of fig. 1 with a 50 millihenry in-
ductance and a make-break switch added in
series with the microphone unit and the mi-
crophone current adjusted for 50 milliam-

peres.

3.5.7.2 Overload current. The microphone
unit shall be capable of retaining its response
characteristics within 8 db immediately after
being subjected to a direct current excitation
of 80 milhamperes for one hour in a constant
current circuit.

3.5.7.3 Extended operation. The microphone
unit shall be capable of retaining its response
characteristics within 4 db immediately after
being subjected to an excitation current of
50 milliamperes for 8 hours in a constant cur-
rent circuit.

3.5.8 Immersion — (Microphone, Carbon
M-51/UR). The response of the microphone
shall not decrease by more than 3 db from
its 1nitial response, at any frequency between
300 and 4000 cps after immersion in tap
water, at a covering depth of 3 feet and at
room temperature, for a period of 2 hours.

3.5.9 Gun blast — (Microphone, Carbon
M-51/UR). The microphone shall transmit
intelligible speech after subjection to the gun
blast test (see 4.6.14). The degradation in re-
sponse shall not exceed 4 db at any frequency.

3.6 Service conditions (Environmental).
3.6.1 Altitude.
3.6.1.1 M) ophone Unit M 6A/UR

3.6.1.1.1 Operating range. The response of
the microphone unit shall not vary by more
than 3 db from its initial response at any
frequency between 300 and 4000 ¢ps when
subjected to any pressure in the range of 30
to 16.7 inches of mercury (ground level to
approximately an altitude of 15000 feet) in-
chusive with the pressure constant or vary-
ing.
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3.6.1.1.2 Pressure extremes. The response
of the microphone unit shall not vary by
more than 4 db from its initial response at
any frequency between 300 and 4000 cps and
the signal-to-noise ratio shall not be reduced
by more than 2 db as a result of subjection
to pressures ranging from 30 to 3.4 inches
of mercury (ground level to approximately
an altitude of 50,000 feet).

3.6.1.1.3 Response during rapid pressure
changes. The response of the microphone unit
shall not vary by more than 5 db at any fre-
quency in the range of 300 to 4000 cps dur-
ing rapid pressure chunges corresponding to
a rate of 5,000 feet per minute 1n the range
of 30 to 16 7 inches of mercury (ground level
to approximately 15,000 feet).

3.6.1.2 Mwcrophone, Carbon M-51/UR. The
response of the microphone unit at any fre-
quency in the range of 300 to 4000 cps shall
not decrease by more than 5 db from the re-
sponse at ground level when operated at a
pressure of 20.4 inches of meicury (corre-
sponding to an altitude of 10,000 feet).

3.6.2 Salt spray The response of the micro-
phone unit shall not vary by more than 4 db
from its initial response between 300 and
4000 cps after having been subjected to the
salt spray test specified in 4.6.11. There shall
be no evidence of destructive corrosion.

3.6.3 Temperature cycling. The response
of the microphone umit shall not vary by
more than 3 db from its imtial response at
any frequenc- between 300 and 1000 cps
atter bemng subjected to the temperature
cycling test specified herein and the resultant
signal-to-noise ratio shall not be reduced by
more than 2 db.

3.6.4 Temperature extremes. The response
of the microphone unit shall not vary by more
than 4 db from its initial response at any
frequency between 300 and 4000 cps after
being subjected to the temperature extremes
test specified in 4.6.10.
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3.6.5 Moisture resistance. The response of
the microphone unit shall not vary by more
thm'x 3 db from its initial response at any
frequency between 800 and 4000 cps imme-
diately after being subjected to the humidity
cycling test specified in 4.6.7.

3.6.6 Impact. The mucrophone unit shall
withstand the impact test specified herein
with no resultant structural failure or other
defects. In order to meet this requirement 1t
will be necessary to fasten the gnill to the
microphone case by means other than ce-
menting alone. The frequency response shall
not show a change greater than 3 db from its
onginal response at any frequency between
300 and 4000 cps and the resultant signal-to-
noise ratio shall not deciease by more than
2 db.

3.6.7 Vibratwon. The microphone unit shall
have no structural falure or defects and its
frequency response shall be within 3 db of 1ts
imtial response at any frequency between 300
and 4000 cps after bemg subjected to the
vibration test of 4 6 13

3.7 Marking. The microphone unit shall be
marked for identification 1n accordance with
Standard MIL-STD-130. The identafication
shall include the type demignation and the
manufacturer's part number and shal! be lo-
cated as shown on Drawing SC-C-77023.

3.8 Interchangeability. All parts having the
same manufacturer's part number shall be
functionally and dimensionally interchange-
able The drawing number requnements of
Specification MIL-D- 70327 shall govern
changes in the manufacturer’s part numbers

3.9 Workmanship. Workmanship shall be
such that the finished product shall meet all
the requirements of this specification.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless
otherwise specified in the contract or pur-



chase order, the supplier 1s responsible for
the performance of all inspection require-
ments as specified herein. Except as other-
wise specified, the supplier may utiliZe his
own facilities or any commercial laboratory
acceptable to the Government. The Govern-
ment reserves the right to perform any of
the inspections set forth in the specification
where such inspections are deemed necessary
to assure that supplies and services conform
to prescribed requirements.

4.2 Classification of inspection. Inspection
shall be classified as follows:

(a) Premoduction inspection (does rot
include preparation for dehivery)
(see 4.3).

{b) Acceptance inspection Acceptance
inspection of equipment before
preparation for delive1v (see 4 4).

4.3 Pireproduction inspection. This mspec-
tion will be performed by the Government un-
less otherwise specified in the contract. It
shall consist of the preproduction inspection
specified in table 111, and the inspection speci-
fied for gioup A, group B, and group C (see
tables 1V, V, and VI, respectively)

TasLe III. Preproduction inspection
Requirement Inspection
Inspection paragraph paragraph
Moisture resmistance ......... ) 3.6.5 4.6.7
Altatude . .. ... . 36.1 468
Temperature extremes . 364 4.6.10
Vibration 36.7 4.6.13
Salt spiay 362 ' 4611
Anti-Packing 537 46.16
3.5.9 l 4614

Gun blast .. e i e .. |

4.4 Acceptance inspection of equipment be-
fore preparation for delivery. The contractor,
to demonstrate compliance with specified re-
quirements, shall perform the inspection
specified in 4 4.1 through 4 4.3.3. Tlus does
not relieve the contractor of his responsibil-
ity for performing any additional inspection
which is necessary to control the quality of
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the product and to assure compliance with
all specification requirements. The Govern-
ment will review and evaluate the contrac-
tor’s inspection procedures and examine the
contractor’s inspection records. In addition
the Government — at its discretion — may
perform all or any part of the specified in-
spection, to verify the contractor’s compli-
ance with specified requirements. Test equip-
ment for Government verification inspection
shall be made available by the contractor.

4.4.1 Group A inspection. This inspection
ncluding sampling shall conform to table IV
and the ordinary inspection procedures of
Standard MIL~-STD-105, level II. Group A
inspection shall be performed in any order
which 1s satisfactory to the Government

TasLe IV, Group A inspection

Require- | Inspec- AQL
Inspection maent tion
para- para-
graph graph Major Minor
Visual and 3.8 461 1% 4%
mechanical,
Response meas- 351 |4626,| 1% for "
urements {spot the
check). gioup
Macrophone Unit 353 [ 463
Remistance,
s All electrieal defects jdered major.

4.4.2 Group B tnspection. This inspection,
including sampling, shall conform to table V
and to the special procedures for small-sam-
ple inspection of Standard MIL-STD-105.
The AQL shall be 6.5 percent defective and
the 1nspection level shall be L-8 for normal
and tightened inspection and I—6 for reduced
mmspection The 1educed 1nspection procedutre
shall be R-1. Group B inspection shali nor-
mally be performed on inspection lots that
have passed group A inspection and on sam-
ples selected from units that have been sub-
jected to and met the group A inspection

4.4.2.1 Order of wmspection within group B
Group B inspection shall be pexformed 1n any
order which is satisfactory to the Govern-

ment.
7



MIL-M-5794B

TABLE V. Group B inspection

Reguire- 1nspes-
ment tion
Inspestion AQL
sraph sraph
Response Measurements | 3.5.1 4.624 | 6.5%
(Continuous check). for the
group
Signal to noise ratio......| 8.5.4 4.64
Burning noise ... | 3565 4.6.6

4.4.3 Group C inspection 'This inspection
shall be as listed in table VI and shall nor-
mally be performed on sample units that have
been subjected to and met group A and group
B inspection

TaBLE VI. Group C nspection

Inspection Requirement Inspection

nep | paragraph paragraph
Position charactensties . | 352 466
Temperature cyching .. ! 363 469
Immersion ] 3568 4.6.12
Impact 366 4615

4.4.3.1 Sampling for group C nspection
Samples for group C inspection shall be se-
lected n accordance with the following firom
which no fallures are permitted:

Sampling for group C tests

Purchase quanisty No to be tested

up to 300 1
301 to 700 2
701 to 1500 3
1501 to 3000 5
Ovel 3000 5 per thousand

4.4.3.2 Nomcompluance 1f a sample un.t fails
group C inspection, the contractor shall im-
mediately investigate the cause of failure and
shall report to the Government spector the
results thereof and details of the corrective
action on the process and all umts of product
which were manufactured with the same con-
ditions, materials, processes, etc If the Gov-
ernment inspector does not consider that the
corrective action will enable the product to
meet specified requirements, or if the con-

8

tractor cannot determine the cause of failure,
the matter shall be referred to the contract-

ing officer.

4.4.3.3 Disposition of sample units. Sample
units which have been subjected to “group C
inspection” shall not be delivered on the con-
tract or order.

4.5 Test conditions. Unless otherwise speci-
fied or mndicated, the microphone unit shall
be tested under the following conditions:

(8) Temperature. 20 to 35° C.
(b) Pressure. Normal atmospheric
(¢) Humudity. 25 to 90 percent relative

(d) Position The face of the microphone
shall be 1n a vertical plane

4.6 Test procedures.

4.6.1 Visual and mechanical inspection The
microphone umt shall be given a thorough
mechanical inspection for size, loose o1 de-
fective parts, workmanship, visible defects,
marking, weight and dimensions

4.6.2 Response tests

4.6.2.1 Sound pressure meter The sound
pressure meter specified in fig. 2, or equal,
shall be used in setting up sound levels for
performing the response measurements spe-
cified herein. The microphone of this sound
level meter shall be a Western Electiic 640-A
or 640-AA condenser microphone or a dem-
onstrated equivalent The sound pressuie mec-
ter mictophone shall be calibiatea by the ree -
procity method 1n accordance with ASA
Standard 224 1 164 at a 1ecognized laboia-
tory.

4.6.2.2 Sound source calibration The equip-
ment and test setup shown in fig 3, or its
specifically approved equivalent, shall be used
to provide the sound mnput to the microphone
under test for all response measurements
The test fixture (see Drawing SC-D-10598)
employed to hold the microphone unit under



test shall be so constructed as to permit rota-
tion of the microphone unit when mounted
in the fixture (for conditioning purpoges),
and shall support the microphone unit in such
a fashion that the grid area of the micro-
phone unit (with no surrounding baffie) is
exposed to the sound source. The grid of the
microphone unit under test shall be spaced
14 inch from the mouth of the sound source.
The geometric centerline of the grid shall co-
incide with the centerline of the mouth of
the sound source. The input to the drive unit
required to produce a sound pressure of 115
db above a reference level of 0.00020 dyne
per square centimeter at the grid of the mi-
crophone unit under test shall be determined
for each 100 eps increment from 200 to 1000
cps inclusive, each 200 cps increment from
1000 to 4000 cps inclusive, and each 500 cps
increment from 4000 to 5000 cps inclusive.
The gnd of the 640-A condenser microphone
shall be spaced 14 inch from the mouth of
the sound source during calibration, and the
centeriine of the sound source mouth and the
640-A condenser microphone shall coincide.
No baffle shall be used with the 640-A con-
denser microphone At each frequency the
distortion in the output of the sound source
shall be such that the level of the second
harmonic is at least 835 db below the funda-
mental and the levels of the third and higher
harmonics are each at least 40 db below the
fundamental.

4.6.2.3 Conditioning of wmucrophone wunit
Immediately prior to response measurements,
each mcrophone unit shall be conditioned
using the test circuit of fiz 1 according to
the followmng procedure:

4.6.2.3.1 The microphone umt shall be
secured to the test fixture, and electncally
connected to Jack J-1 of the test circuit. (It
1s desirable to shake the microphone wvigor-
ously in all directions before mounting it 1n
the test fixture).

4.6.2.3.2 Switch S-1 of the test circuit shall
be closed (no microphone current) and re-
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sistor R-1 shall be adjusted to produce a
reading of 60 milhamperes for M-6A/UR,
and 85 milliamperes for M-51/UR, on Meter
M-1.

4.6.2.3.3 The microphone unit shall be ro-
tated about its axis 8 times, through an arc
of approximately 270 degrees and back in 2
seconds. The microphone unit shall be in the
position at which it is to be tested at the
completion of this rotation procedure.

4.6.2.3.4 Switch S-1 shall be opened, ap-
proximately 3 seconds shall be allowed for
current stabilization, then the conditioming
sweep tone described 1n 4.6.2.3.5 and 4 6.2.3.6
shall be applied. The voltage of the condi-
tioning sweep tone shall have been previously
determined as follows:

4.6.2.3.4.1 The oscillator shall be set at that
frequency between 1000 and 3000 cps at
which the response of the driver 1s maxi-
mum

4.6.2.3.4.2 The driver input voltage shall be
adjusted at that frequency, to 127 db sound
level (the maximum sound pressure level de-
velop during conditioning shall, therefore,
not exceed 127 db).

4.6.2.3.4.3 The oscillator frequency shall be
changed to 1000 cps without disturbing the
output control of the oscillator. The voltage
read on Output Meter 2 on fig. 3, shall then
be taken as the 1000 cps reference condition-
1ng voltage.

4.6.2.3.5 The driver input voliage shall be
adyusted at 1000 cps to the value 1equired
for conditioning (see 4.6.2.3.4.3)

4.6.2.3.6 The oscillator frequency shall be
continuously varied through the 1000 to 3000
to 1000 eps audio frequency range 3 times at
a rate of approximately one complete sweep
in 2 seconds.

4.6.2.3.7 At the conclusion of the third
sweep cycle the oscillator output voltage shall
be gradually reduced to zero.
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4.6.2.3.8 Approximately 2 seconds shall
elapse before starting response measure-
ments in a specific test run.

Cantion: The microphone unit shall not be
disturbed by loud clicks from the driver unit,
noises, vibrations, or accidental bumps dur-
ing “conditioning” or measurements of re-
sponse, registance or thermal noise.

4.6.2.4 Response measurement. After the
microphone unit under test has been condi-
tioned 1n accordance with the above proce-
dure, the sound level, determined as specified
under 4 6 2.2 shalt be apphed The response
(output level) of the microphone unit shali
be determined for each test frequency Meas-
urements shall start at 200 cps and progress
through each successively higher test fre-
quency up to 4000 cps. The sound output
from the driver shall be left on in changing
the oscillator from one test frequency to the
next, but the sound input to the microphone
unit shall not exceed 115 db 1n effecting the
changes 1n frequency. This shall not be con-
strued as prohbiting the use of push-button
frequency control in production testing, pro-
vided that substantially equivalent resulis are
obtained.

4.6.2.5 Response curves. The response curves
of the microphone units, based on the con-
tractor’s test data, shall be plotted on 20
divisions per inch (total 120 division) by two
414-inch cycles, semi-logarithmic graph pa-
per The axis of ordinates shall cover the
range of from plus 10 to plus 70 db, each
vertical division shall be 0.5 db., Resistance,
thermal noise and signal-to-noise 1atio values
for the microphone units shall also be shown
on the curve sheets. It 1s necessary that the
total time for taking the response curve does
not exceed 3 minutes in order that the car-
bon button may not completely lose its condi-

tioning.

4.6.2.6 Response measurements (individual
tests). Prior to making response measure-
ments, the microphone unit shall be condi-
tioned as specified herein or according to
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some other specifically approved method
which will produce eqguivalent results. Each
microphone units shall be subjected to re-
sponse tests at not less than 6 approved fre-
quencies, such as 400, 1000, 2000, 3000, and
4000 cps. The specified frequencies to be used
will be determined by the procuring agency
on the basis of tesis made on the preproduc-
tion samples and information gained in the
initial stages of production. Sweep or band
frequency tests may be employed provided
the contractor demonstrates the suitabihity
of such tests to the procuring agency The
method of testing and the selection of fre-
quencies shall be such that they will truly
indicate the overall 1esponse characteristics
and output level of the microphone.

4.6.3 Mwrophone unit resistance. The micro-
phone unit resistance shall be measured at
the time the 1000-cps response is being de-
termmed in accordance with 4.6.2.4 by the
voltmeter-ammeter method (meters M-1 and
M-3 read simultaneously utilizing the circunt
shown in fig 1

4.6.4 Signal-to-nowse ratio test

4.6.4.1 By means of suitable apparatus sim-
1ar to that detailed 1n fig. 4, or equal, and
the test circuit of fig. 5, or equal, provision
shall be made for the production of the noise
spectrum, table VII at an rms sound pressure
of 115 db above a reference level of 0.00020
dyne per square centimeter as measured at
the microphone diaphragm. The *“noise”
source shall be a loud speaker capable of pro-
ducing a sound pressure of 115 db above a
reference level of 000020 dyne per square
centimeter at the 1ear as well as the front of
the microphone and the loudspeaker shall be
located as far away from the microphone as
practicable. The calibrating microphone shall
be mounted in the test rig, mn the box, 14
inch from the mouth of the signal speaker
which shall be short-circuited during adjust-
ments of the noise spectrum.

4.6.4.2 By means of the apparatus as set
up previously, provision shall also be made



for the production of the following signal
spectrum table VIII at a rms sound pressure
of 1156 db above a reference level of 0.00020
dyne per square centimeter. The *signal”
source shall be the driver unit. The calibrat-
ing mierophone shall be positioned 14 inch
directly in front of the driver unit.

TABLE VII. Noise speotoum

Sound pressure in db relative
Frequency cps to sound pressure
at 130 cps
40 0
70 0
130 0
300 —5
600 -—9
1000 —13
2000 — 17
3000 —19
4000 —21
TasLr VIII. Signal spectrum
Bound pressure in db relative
Frequency cps to sound pressure
at 130 cps

130 0
300 +7
600 4+ 8
1000 +5
2000 -3
3000 —17
4000 -9

4.6.4.3 Measurement of the signal-to-noise
ratio.

4.6.4.31 The microphone under test shall
be mounted 1n 1ts test 11g with ils front gnd
14 inch from the mouth of the signal speaker.
The microphone shall be connected to the test
circuit.

4.6.4.3.2 The short-circuit current shall be
1n accordance with 4 6 2 3.2 The short-ciremt
switch shall be opened and the noise spec-
trum apphed for 3 seconds. The noisc spec-
trum shall be removed and the signal spec-
trum applied for 8 seconds and the output
of the microphone shall be measured. The
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signal spectrum shall be removed and the
noise spectrum applied for 8 seconds and the
output of the microphone measured. The
signal-to~-noise ratio shall be the quotient of
these values.

4.6.5 Burning noise. The output of the
microphone unit due to burning noise shall
be measured in the circuit shown in fig. 1.
After the microphone unit has been condi-
tioned according to the procedure given, it
shall remain still and without signal input
for 30 seconds. The maximum output, as in-
dicated on Meter M-2 of the test circuit dur-
g the 10-second interval immediately fol-
lowing the 30-second period, shall be the
measure of the burning noise.

4.6.6 Posttwnal characteristics. Response
measurements shall be made with the micro-
phone mounted at angles of plus 90 degrees
(face up) and minus Y0 degrees (face down).
The angles shall be measured 1n vertical
plane between the sound source-microphone
axis and the hoiizontal

4.6.7 Mowsture resistance The microphone
shall be subjected to the humidity resistance
test of method 106A of MIL-STD-202, except
that step 7 shall not apply.

4.6.8 Altitude.

4.6.8.1 Pressurc cyeling. The microphone
umt shall be subjected to 5 varying pressure
cvcles Each pressure cvcle shall consist of
30 minutes at 3.4 inches of mercury (approx-
imately 50 000 fect) and 30 minutes at %0
inches of mercumry (approximately sea level).
The pressure transition shall be approxi-
mately 5000 feet per minute. The response
characteristic of the microphone umt shall
then be measured and shall not show a de-
crease I1n output 1n excess of 4 db.

4.6.8.2 Response at smmulated altitude of
16,000 feet (M-6A/UR only). The microphone
unit shall be placed in an altitude chamber
and the pressure inside the chamber reduced

11
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to that corresponding to an altitude of 15,000
feet (approximately 16.7 inches of mercury).
The response of the microphone unit shall be
measured at that altitnde. The response of
the microphone unit shall also be measured
at a frequency of 1000 cps while the pressure
is being varied at a rate of 5000 feet per
minute (up or down).

4.6.8.3 Response at simulated altitude of
10,000 feet (M-51/UR only). The micro-
phone unit shall be placed in an altitude
chamber. The response of the microphone
unit at ground level shall be obtained at 300,
500, 1000, 2000, 3000 and 4000 cps. Pressure
inside the chamber shall then be reduced to
that corresponding to an altitude of 10,000
feet. The response of the microphone unit
shall be taken again at the same frequencies
as mentioned above

4.6.9 Temperature cycliny The microphone
shall be subjected to the thermal shock test
of method 107A, condition A of MIL-STD-
202.

4.6.10 Temperature extremes.

4.6.10.1 Low temperature. Expose the mic-
rophone unit to an ambient temperature of
— 62° C for 2 hours. Remove the microphone
from the cold chamber and immediately
measure the response under normal room
temperature conditions.

4.6.10.2 High temperature Expose the mic-
rophone unit to an ambient temperature of
- 71° C for 2 hours Remoic the miciophone
unit from the hot chamber and mmedatcely
measure its response under normal room tem-
perature conditions.

4.6.11 Salt spray. The microphone umt shall
be subjected to the salt spray test in accord-
ance with MIL-STD-202 for a period of 50
hours. The microphone umt shalil be washed in
tap water to remove excess salt deposits and
then excess moisture removed. The response
characteristics shall be measured immedi-
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ately after removal from the salt spray cham-
ber.,

4.6.12 I'mmersion. The microphone unit shall
be immersed in tap water, at room tempera-
ture to a covering depth of 3 feet for a period
of 2 hours. The response characteristics of
the microphone unit shall be measured imme-
diately after removal from the water.

4.6.13 Vibration. The microphone unit shall
be placed in a vertical position on a vibration
machine giving motion in 8 planes; vertical,
horizontal and 45 degrees to the horizontal,
of 0.03 inch amplitude (0.06 inch total excur-
sion), and the frequency of vibration varying
from 10 to 50 to 10 eps approximately every 3
munutes. The microphone shall be connected in
a test circuit providing for a carbon current
of 50 milhamperes The test shall be con-
ducted for a period of one hour. The current
shall be turned on for 2 minutes and off for
2 minutes alternately for the duration of the
test.

4.6.14 Blast test (Mwrophone Unit M-51/
UUR) The microphone unit shall be elevated
at least 6 feet above the ground and located
at least 12 feet for a 25 caliber gun, or 14
feet for a 38 caliber gun, from the gun muz-
zle 1n the plane through the muzzle perpen-
dicular to the gun axis The front edge of the
microphone unit shall be positioned so that
its axis will be coincident with that of the
gun muzzle The microphone unit shall be
subjected to 30 service charge blasts of a 5-
mnch, 26 or 38 caliber gun at a peak pressure
of 9.5 pounds per square 1nch,

4.6.15 Impact test (Microphone Unit
M-6A.UR) The mcrophone umit shall be
subjected to the following combination of
tests The cycle shall be repeated three times:

(a) Five cycles of exposure to moisture
resistance tests as specified in
4.6.7.

(b) Exposure to the temperature cyching
test as specified herein, except
that the temperatures shall be
maintained for 2-hour periods.

(¢) Impact test for 10 random drops.



The drops shall be from a 6-foot height to a
concrete floor, covered with 14 or 3e-inch
thick asphalt tile thoroughly cemented to the
concrete floor, and using a minimum thick-
ness of cement.

4.6.15.1 Microphone, Carbon M-51/UR. The
microphone shall be subjected to 20 random
drops, from a 6-foot height to a covered con-
crete floor. The covering shall consist of 14
or %, inch thick asphalt tile thoroughly ce-
mented to the concrete floor using a minimum
thickness of cement.

4.6.16 Anti-packing. The microphone unit
shall be tested for surges, overload current,
and extended operation using the circuit of
fig. 1 The microphone unit shall not be con-
ditioned prior to making the response meas-
urements required to determine degradation
In performance

5. PREPARATION FOR DELIVERY

3.1 Preservation and packaging. Preserva-
tion and packaging shall be Level A or C as
specified (see 6.2).

5.1.1 Level A. Unless otherwise specified
(see 6.2), the microphone shall be individu-
allyt protected and umt packaged in accord-
ance with method 1C-3 of MIL-P-116, with-
out the use of contact preservatives.

5.1.1.1 Unat containers. Unit contaimers, ex-
cept those specified i1 MIL~-P-116 for the ap-
plicable method of preservation shall con-
form to any of the following containers ai the
option of the contractor:

Specification Bog or oan
PPP-B-566 Folding, paperboard
PPP~B-636 Fiberboard

PPP-B-665 Paperboard, metal stayed
PPP-B-676 Set-up, paperboard

Container closure and sealing shall be 1n ac-
cordance with the apphcable container speci-
fication or appendix thereto.
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5.1.1.2 Intermediate packaging. Unit quan-
tities in an intermediate container ghall be as
specified (see 6.2). Intermediate containers
shall conform to any of the following specifi-
cations at the option of the contractor:

Spevifestion Bew
PPP-B-566 Foldng, paperboard
PPP-B-836 Fiberboard

PPP-B-666 Paperboard, metal stayed
PPP-B-676 Set-up, paperboard

Container closure and sealing shall be in ac-
cordance with the applicable container speci-
fication or appendix thereto The gross weight
of paperboard boxes shall not exceed 10
pounds: fiberboard contamers shall not ex-
ceed 20 pounds.

5.1.2 Level C. Preservation and packaging
shall be sufficient to afford adequate protec-
tion against corrosion, deterioration and
physical damage during shipment from the
supply source to the first receiving activity
for immediate use This level may conform to
the supplhier’'s commercial practice when such
meets the requirements of this level

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

5.2.1 Level A. Microphones packaged as
specified (see 6.2), shall be packed in con-
tainers conforming to any one of the follow-
Ing specifications at the option of the con-
tractor:

Specification Boes= Clasnfostion

PPP-B-576 Box, wood cleated, veneer Overseas
paper overlaid.

PPP-B-585 Box, wirebound, wood...... Class2

PPP-B-591 Box, wood cleated, Overseas
fiberboard.

PPP-B-601 Box, wood cleated, plywood...Overseas

PPP-B-621 Box, nailed wood e Class 2

PPP-B-636 Fiberboard Class 2

PPP-B-640 Fuberboard-corrugated Class 2
triple wall.

When required, shipping containers shall
have casehners conforming to MIL-L~10547.
Caseliners shall be closed and sealed in ac-
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cordance with the appendix to MIL-L-
10547. Caseliners for fiberboard boxes, PPP-
B-6386 and PPP-B-640, may be omitted pro-
vided all center and edge seams and manu-
facturer’s joints are sealed and waterproofed
with pressure sensitive tape in accordance
with the applicable fiberboard box specifica-
tion. Shipping econtainers shall be closed,
strapped or banded in accordance with the
applicable box specification or appendix there-
to. The gross weight of wood or wood-cleated
boxes shall not exceed 200-pounds; fiberboard
boxes shall not exceed the weight hmitations
of the applicable fiberboard box specification.
Fiberboard boxes conforming to class 2 of
PPP-B-636 closed, sealed and banded as speci-
fied herein may be used as the shipping con-
tainer when specified.

5.2.2 Level B. Microphones packaged as spe-
cified (see 6.2), shall be packed in containers
conforming to any one of the following speci-
fications at the option of the contractor:

Specification Box Classification
PPP-B-576 Wood-Cleated, Veneer Class1
Paper Overlaid.

PPP-B-585 Box, wirebound, wood . .. Class1
PPP-B-591 Box, wood cleated, Overseas

fiberboard.
PPP-B-601 Box, wood cleated, plywood ._Oversesas
PPP-B-621 Box, nailed wood ... .._Class1
PPP-B-636 Fiberboard ... .. Class 1
PPP-B-640 Fiberboard-corrugated Class 1

triple wall.

Shipping containers shall be closed 1n accord-
ance with the applicable box specification or
appendix thereto The gross weight of wood
or wood-cleated boxes shali not exceed 200-
pounds; Sberboard boxes shall not exceed the
welght himitations of the applicable fiberboard
box specification. When specified, intermedi-
ate fiberboard boxes conforming to PPP-B-
636 closed as specified herein may be used as
the shipping container,
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5.2.3 Level C. Microphones packaged as spe-
cified (see 6.2), shall be packed in containers,
at the lowest rates, in a manner which will
insure acceptance by common carrier and will
afford protection against physical or mechan-
ical damage during direct shipment from the
supply course to the first receiving activity
for immediate use. This level in general shall
conform to the Uniform Freight Classifica-
tion Rules and Regulations or other carrier
regulations as applicable to the mode of
transportation and may be the supplier's
commercial practice when such meets the re-
quirements of this level

5.3 Marking. In addition to any special
marking required by the contract or order,
internor packages and exterior shipping con-
tainers shall be marked for shipment 1n ac-
cordance with MIL-STD-129.

6. NOTES

6.1 Use. Microphone Unmits M-6A/UR and
M-51.UR are intended to be used in Mihtary
airaaaft, hoats, tanks and vehicles as a part
of a boom-suspended or other type of micro-
phone.

6.2 Ordering data. Procurement documents
should specify the following:

(a) Title, number, and date of this spe-
cification and any amendment
thereto.

{b) Type required

(c) Number of preproduction samples
required (12 sample umts of each
item cited 1n section 1 are gen-
erally 1equired )

(d) Level of packaging and level of
packing requred for shipinent
(Level A, level B, and level C)

(e) Marking and shipping of samples
(f) Place of final inspection.



Notice. When Government drawings, specifications
or other data are used for any purpose other than
in connection with a definitely related government
procurement operation, the United States Govern-
mant thereby incurs no responsibility nor any obli-
gution whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any
'way supplied the said drawings, specifieations, or
other data is not to be regarded by implication
or otherwise as 1n any manner licensing the holder
or any other person or corporation, or conveying
any rights or permission to manufscture, use or
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sell any patented invention that may in any way
be related thereto.

Custodians:
Army—FE3 jes C d
Navy—DBureau of Weapons
Alr Foree—~ROAMA

Preparing 'activity:
Army—EL
Project No. 59650057
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