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SUPERSEDING
MIL-C-18288 (AER)
1 NOVEMBER 1954

MILITARY SPECIFICATION
CORD: P/O H-87B/U

This speoification is approved for use by the Naval Alr Systems Command,
Department of the;Navy, and is avaflable for use by all Departments amd
Agencies of the Department of Defense,

1. SCOPE

L1 Scope, This specification covers requirements and tests for Cord;
P/O H-81B/U.

1.2 Classification, The cords covered by this specifioation shall be of
one type, designated, Coxd: P/O H-87B/U.

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. ‘The following documents, of the iasue In
effect on the date of invitation for bid or request for proposal, form a part of this
gpecification.

SPECIFICATIONS
MILITARY
MIL~P-116 ~ Preservation, Methods of
MIO~P-842 ~ Plugs, Telephone And Aocessory Sorews
MIL~E-5400 - Eleotronic Equipment, Alrborne, Genexal
Specificktion For
MIL-C-10302 - Qord, Elootrioal (Audio, Minlature)
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MILITARY (Continued)

MIL-N-18307 - Nomenclzture And Identlfication For Eleotronic,
Aeronsutioal, And Aeronautical Support Equipment
Including Ground Support Equipment

MIL-C-65442 -~ (Cabje Assemblies And Cord Assemblies,
Packaging Of

STANDARDS

FEDERAL

FED~STD~-228 -~ Cable And Wire, Insulated; Methods Of Testing

MILITARY

MIL~8TD-108 = Sampling Procedures And Tables For Inspection
By Attributos

MIL~S8TD=-129 - Marking For Shipment And Storage

(Coples of speoifications, standards, drawings, and publications requived by
suppliers in commection with specific procurement functions should be obtained from
the proouring activity or as divestad hy the contracting officer. )

3. REQUIREMENTS

3.1 General. The requirements where applicable, including materials,
prooesaing and fabrication speocified in MIL~-E~5400 shall apply as requirements of
this specification, Additional reguirements shall he as speoified herein.

3.2 Qualification. Cords furnished under this specification shall be
products which are qualified for listing on the applicable qualified products list at
the time set for opening of bids (see 4.3 and §.4).

3.3 Parts, materials and processes, Parts, materials and processes
shall be as specitied heretn, However, when definite parts, materials and processes
are not spevified, parts, materials and prooeases shall be used which wiil enable the
ooxd to meet all the requirements of this specification, Acoeptance or approval of
any oconstituent parts, materials anx processes shall not be construed as & guarantoe
of the acceptance of the finished product.

3.3.1 Fungus and molsture resistant materials. Materials which are not
natrients for fungl and whioh are moisture resistant shall be used.
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3.3.1.1  Centra] oores, fillers, binders, sio. All cotton or other textiles
used ag a central core, fillex, binder, etoc. shall be fungus treated prior to their use.
The impregnating material shall not affect the elsotrical or physical characteristios

of the cordage.

3.3.2 Cordage. The Insulation and jacket compounds shall be in accord-~
ance with MIL~C-10382 homogenous in character, tough and elastic, The resultant
cordage ghall be free from blisters, cracks and other imperfections which would
affect its servioeability,

8.4 Design avd oonstruction.

3.4.1 Jacket. The jacket shall provide long life under severe service
oconditiong., The jacket shall have a mintmum tiitcknmess of 0. 020 inch and shall not
adhere or stick to the conductor insulation. The finished cordage shall have &
reasonably smoofh surface.

3.4.1.1  Stiripping. Irregularities In the jacket edge due to stripping shall
not exceed 3/16 inch overall,

3.4.2 Conductor. Each stranded conductor shall be equivalent to 404
eircular mils (#24 AWQG) and shall eonsaist of 41 strands of $#40 AWS bunched stranded

with a lay of no more than 0,6 inch,

2.4.2.1 Conduotor resistance. The resistance of the individusl conduotor
of the finished cordage shall not exceed 0. 04 ohm per foot at a temperature of 20° C.

8.4.2,2 Conductor strands. The conduotor strands ghall be 9. 8 eiroular
milsg (#40 AWG) tinned cadmium-~copper alloy having one percent nominal gontent of
cadmium,

3.4.2.3 Conductor insulation. The conductor insulation shell be "free-
stripping" and shall not have any detrimental properties which would make soldering
of the conduncotors diffioult. The oonductor insulation shall be in accordanne with

MIL~C~10392.

3.4.3 Cordage assembly. The single conduotor cordage shall be com~
posed of a conductor in acoordance with 3. 4. 2 and conduotor Insulation In sscordanoe
with 8.4.2,3., The multi-oonductor cordage shall be Type WM=-59A/U in acooniance
with MIL~C-10302.

3.4.3.1  Outside diametsay, The coxdage shall have & maximum outside
diameter of 0. 0568 inch for single eonductor and 0. 212 30, 010 inch for multi-
conductor. )
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3.4.3.2 Electrical OM!. The elecirical ommw ghall be as shown
echematioally in Figure 1 and shall be tosted in acoordance with 4.7.8.

3.4.4 Tensile strength and elongation. The tensile strength and elonga-
tion of the oonduotor strands shall be tested in acoordance with 4, 6, 6.

Tensile strength 45,000 psi min.
Elongation (in 10 inches) 13% min.

3.4.5 Dielectric strength. The finished cordage shall withstand without
breskdown, a potential of 600 volis rme, 60 Hz applied for 1 minubte when tested In
aocordance with 4.6, 2.

3.4.6 Insulation resistance. The insulation resistance of the finished
cordage shall be not less than 500 megohms per 1000 feet at a temperature of 20° C,
when tested in accordance with 4.6, 3.

3.4.7 Transformer do Insulation resistance. The dc insulation resistance
between the primary and secondary windings within the transformer-plug shall be not
Jess than 100 megobmg af a temperature of 20° C, when tested in sccordance with
4.7.3.

3.4.8 Stay cord. Where more than one conductor is required, a central
core or interstice filler sbhall extend through the length of the cordage and shall be
suitable foruse as a strain-relief cord. The central core or filler shall be a low
stretch matexrial with & 25 pound minimum breaking strength. Where o single con-
duotor is used, a stay coxd will not be required, however, the conductor insulation
ahall be secured to the terminal by a suitahle honder,

3.4.9 Floxing, The gordage shall be capable of withatanding at keast
30, 000 flexing oycles without showing evidence of elecirical discontinuity or ohenge
in specified characteristios of the ingulation when tested in accordance with 4. 6. 6.

3.4.10 Transformer-plug.

2.4.10.1 Transformeor. The transformer shall be of the isolating impedance
matohing type capable of transferring audle frequency energy from & 600 chm source
(radic recelver output) toa 7.5 ohm load (iwo 15 ohm impedance earphones connected
in paralie]). The tvansformer shall provide a maximum powar tranafer of one-half
watt with & power Insertion loss not to exceed 2.6 dB and with no de flowing in elther
primary or secondary winding.

3,4.10,2 Bize, The size of the transformer shall be governed by the dimen-
sions of the transformer-plug shell,
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8.4.10.3 Plug. The plug shall be in accordance with MIL~P-642 for Type
PJ~054 except that the shell and texrminals may be modified to accammodate the
transformer, The shell shall be an integral part of the piug sleeve and shall provide
means for anchoring the cordage.

3,4,10,4 Terminals. The terminals shall be of the "slim type" made of
half-hard brass and finished with white nickel plate to 0, 0004 inch minimum depth,
The finlshed dimensions shall be as given in Figure 1,

3.4.11 Cord assemhly. Cord: P/O H~-87B/U shall be assembled as shown
plotorially and schematically In Figure 1. After assembling the transformer within
the transformer-plug shell, the remaining space within the shell shall be fillod with
a suitable epoxy resin. The assembled transformer-plug shail be protected by
rubber molding to & depth of not less than 0,035 inch. The junction of the single and
multi-conductor cordage shall be protected and reinforced by a rubber molding. I
addition, the junction molding shall include an eyelet for atiaching the cord to the
helmet. The dimensions of the finished coxd shall be in accordance with Figure 1.

3.4.12 Total weight. The total weight of each cord shall be no greater than
8ix ounces,

3.5 Performance.
3.56.1 Frequenoy response. ‘The frequency response characteristics of

the transformer shall be smooth and free from abnormal irregularities over the fre~-

quency range of 200 to 6000 Hz. The ocufput response over this frequency range shall
be within +2dR of the 1000 Hz output when tested in acoordance with 4.7.4.

3,6.2 Distortion. ‘The distortion introduced by the transformer shall
not exceed 2 percent for frequencies between 1000 and 6000 Hz, The distortion may
Increase for frequencies below 1000 Hz but shall not exceed 15 percent at 200 Hz
when tested in accordance with 4.7. 5,

8.5.3 Impedance, The impedance of the primarxy and secondary windings
. over the frequency range of 200 to 6000 Hz shall not deviate from the 1000 Hz vaiues
by more than 15 percent when tested in accordance with 4.7.6.

3.6.4 Overload. The coxd {transformer) shail be able to withstand an
overload of 500 milliwatts rms at 1000 Hz for a period of 8 hours without signs of
fallure when topted in accordance with 4.7.7. After meeting this reguirement, the
cord (transformer) shall meet the requirements of 3. 5.1 and 3.5. 2.

3.8 Environmental.

3.6.1 Flame~reterdance. Self-sustained combustion to the insulation of

the finished cord shall not progress at a rate in excess of 1 inch per minute when
tested in acoordanoce with 4, 6, 4.
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3.6.2  Tempopsture raquivements.

3.6.2,1  Operating range. The cordage shall be flexible and resilient
throughout the temperature range of -55 to +85° C.

3.6.8 Bumidity. The coxd shall be able to withstand an ambient humidity
condition of 95 pexcent relative at 50 degrees C (122° F). After meeting this require~
rent, the coxd shall meet the yequirements of 3.5. 1.

3.6.4 Cold bend. Specimens of the cordage shall show no evidence of
cracking or other damage to the jacket or conduotor insulstion after being subjected
to & cold bend tost in accoxdance with 4.6.7. Immediately following the cold bend
test, the specimens shall withstand, while immersed in tup water, a potential of
500 volts rms, 60 Hz applied between each conductor and the water for 1 minute.

3.6.5 Ambient temperature cyocling, The coxd shall be able to withstand
ambient temperature oyoling without degradation of performance when tested in

acoordance with 4.7, 9. Afior meeting this requirement, the cord shall meet the
requirements of 3.5, 1,

3.7 Kentiflcation.

3.7.1 Nomenclature. The nomenclature shall be in accordance with
MIi~N-18307,

3.7.1.13 Cord, The complete cord shall have a metal band or other suifable
means of marking to show the designation P/O H-87B/U, ocontract number, and con-
tractor's code designation in conformance with MIL-N-18307 and as shown in Figure 1,

3.8 Woricnanship, Workmanship shall coaform to MIL-E-5400,
4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unlees otherwise gpecified in the
contract or purchase oxder, the supplier is responsgible for the performance of ali
inspection requirements az gpecifiod herein, Exceopt as othexrwise apeolfied In the
contract or oxder, the supplier may use his own or any other facilities suiteble for
the performance of the inapection requirements apecified bereln, unless disapproved
by the Government, The Government reserves the right to perform any of the inspec-
tions get forth in the speoification where such inspections are deemad necessary to
assure supplies and services conform to prescribed requirements.

4,2 Classifioation of Inspections. The inspection requirements speoi-
fied herein are classified as follows:
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1. Qualification inspection (see 4.3)
2, Quality conformance inspection (see 4.4)

4.3 Qualification inspection, @ualification inspection shall consist of
all the requirements and tests of Table I and of this specification performed at a

1aboratory approved by the qualifying activity.

4.3.1 Qualification samples. Qualification samples shall consist of ten
complete cords of each manufacturexr's part number upon which approval is requested.
In lieu of ten compleied cords, the manufacturer may with the approval of the qualify-
ing activity, submit five complete cords and five cords complete exoept for the
transformersplug, 7The samples submitted for qualification approval shail be repre-
mentative of normal production,

4.3.1.1  Scope, The qualiflcation inspection shall consist of teats in the
fallowing categories:

1. 'Tests to determine the sultability of the cordage.
2. Testr to determine the suitebllity of the finished product (cord).

4.3.2 Retention of qualification. Retention of qualification shall be made
by means of certification (DD Form 1718, Certlfication of Qualified Products, shall
be used for obtalning certifiontion), Faflure to provide certification shall bo cause
for removal from QPL.

4.4 Quality conformanoce inspection. The contractor shall furnish all
samples and shall be responsible for performing the required tests. All inspection
aud testing shall be under the supervision of the Government Inspector, The con=-
traotor shall furnish test reports, in duplicate, showing quantitative résults for all
acceptance tests. Such reports shall be signed by an authorized representative of
the contractor or Iaboratory. Quality conformsnce shall consist of the following
tests:

Individusl teste (see 4.4.1)

4.1 Individual tests. Each cord shall be subjected to the teste specified
under Qualification and Quality Conformsnce Inspection, "Individual" of Table L
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TABLE 1L Qualifiestion and guality conformance inspection.

Quality conformance|
Requiremsnt Tost inapection
Tests paragraph |paragraph | Qualification
Individual § Sampling
Visual inspection 3.1,3.4.1}1, 4,7.1 b 4 X
80 4- 12' 3. 7'
3.8
Electrioal continuity 3.4.3.2 4.7.2 X X
Transformer de insulation
registance 3.4.7 4,7.3 X
Frequency response 3.56.1 4.7.4 X X
Distortion 3.6.2 4,7.5 X X
mmﬂe 3.6.3 4.7.8 X X
Overload 3.5.4 4.7.7 X
Humidity 3.8.3 4,7.8 X
Ambient temperature
oycling 3.6.5 4.7.9 X
Visual ingpection 8%.1,3.8,3.4 4,6.1 X
thru 8.4.8.1,
8.4.8,3,4.10,
3.8
Dielectric strength 3.4,6 4.6.2 X
Insulation resistance 3.4.6 4,6.3 X
Flame retardance 3.6.1 4,8.4 X
Tensile strength and
elongation 3.4.4 4.6.5 X
Flexing 3.4.9 4.6.6 X
Ccld bend 3.6.4 4.6.7 X
4.4.2 Sampling, Sampling and inspection shall be in accordance with

MIL-8TD-105, inspection level 8-2, The acceptable quality level (AQL) shall be 1.0,

4.5

hevein shall be made under the following ambient conditions:

1. Tempersture:

2.

3.

DPregsure:

Humidity:

Tost conditions. Unless otherwise specifled, all tests specified

From plua 20 to plus 35 degrees C.
From 28 to 30 inches of mercury.

From 16 to 80 perocent relative.
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4.5.1 Tolerances, Where gpecific tolerances are not given, the maxi=
mum allowable tolerances on test conditlon measurements shall be ag follows:

1. Temperature: +2 degrees C,

2. Humidity: +5 pexcent relative,
4,8,2 Test equipments. All Instruments used in performing the tests

yequired by this specification shall meet at least one of the following requirementa:

4,6,2.1  Navy standard. Shall be listed as approved standard Navy test
equipments.

4,5.2.2  Specific approval. Shall be acceptable to the cognizant Government
Inspector and the Proouring Activity as indicated by written approval on file at the
contractor's plant,

4,5.2,3  Awdio Oselllatoy. The audic oscillator shall have a frequency range
of at least 100 to 10, 000 Hz, shall have o high degree of stability in both output
voltage and frequency and shall have a waveform distortion of less than 2 percent,
{the General Radio Company Type 913-C, Hewlett-Packard Type 205-AG or equal are
recommended).

4,5,2,4 Voltmeter, The voltmeters used shall have flat frequency response
(+1 dB) from at least 100 to 10, 000 He, and shall be capabie of measuring voltages

from , 006 volt rms to 100 volts rms {Ballantine Laboratories Inc, Model 300,
Hewlett- Packard Model 400A or equal are recommended).

4,5.2,6  Distortion analyzer, The distortion analyzer shsll be of the wave
anslyzer or total distortion type. The frequency range shall be at lesst 100 to
10, 000 Hz with high selectivity and an input voltage range from .001 fo 10 volis,
(The General Radio Type 736-A, Hewlett Packard Type 330-B or equal are recom-
mended).

4.6 Cordage test methoda.

4,6.1 Visual inspection. The visual inspection ghall be an examination
of the cordage to defermine that the materials, physical dimensions and method of
construction are ag specified and that the workmanship Is satisfactory.

4,6,1.1 Construction. The diameter, thicknesg of the conductor insulation
and jacket of the cordage shall be measured by merne of a measuring microscope or
other gage accurate to 0,001 inch and capable of being operated in such a way as not
to deform the insulation ‘significantly.

10



MI1L~C-18200A (AS)

4.6.1.2  Stripping, Irregularities in the jacket edge due to stripping shall
not exceed 3/16 inch overall.

4.6,2 Dieleotric strength. The finished cordage siell be immersed in
tap water at room temperature for 24 hours with the end terminals entively above the
surface of the water, At the end of this period, the speoified voltage shall be applied
between the two oonduotors, and between each of the two conductors and the water in
which the cordage is immersed,

4,8.3 Ingulation resistance. The insulation resistance shall be measured

tmmediately foilowing the Dielectric Strength Test with a suitable resistance measur-
ing device, using & 500~volt de potential. The conductors shall be maintained nega-~
tive with respect to the grouri. The insulation resistance shall be determined one
minute after voltage application, or soonexr lf the reading of the vesistance measuring
device remains steady.

4.6.4 Flame ~ retardance. The flame-retardance test shall be performed
with the test sample mounted horizontally.

4.6.5 Tensile strength and elongation. The tensile strength and elongation
of the canted sonduntor strands, yemoved from the insulated eondustor prior to
cabling, shall be tested in accordance with FED-STD-228, Method 3211,

4,.6.6 Flexing. The flexing tests shall be conducted in accordance with
MIL~C~10392,

4.6.7 Cold bond. ‘The cold bend test shall be conducted in acoordance
with MIL-C-10892.

4.7 Coxd test methods.

4.7.1 Visual inspection. Each cord shall be visually inspooted to insure
that:

1. All external surfaces, including any plated parts, are free
from blemlishes whick would permit breaking of the protec-

tive coating,
2, Al moMings ave free of wrinkles, excesstive flash and fins.

8. Al markings are complete and {n accordance with an approved
sample or Figure 1.

4, The weight and all overall dimensions are correct by compari-
son with an approved sample or Figure 1.

11
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4,7.2 Electrical contimuity, Each conductor shall be checked for elec~
trical continuity with a circuit checkey, ohmmetey or similsr Instrument.

4,7.3 Transformer d¢ insulation resistance. The insulation resistance
between the primary and secondary windings within the transformer-plug shall be
measured between the tip or sleeve and the earphone terminals using any standard
meg-ochmmeter ciroult which is degigned to apply at least 500 volts de across the
test terminals during the measurement.

4.7.4 Frequency response. The frequency response of the transformer
within the cord shall be measured as follows:

1. Connect the tip and sleeve of the plug across the 600 ohms
output terminals of the audio oscillator, In the event the
audio oscillator bhas no 600 ohm terminals, &n impedance
matching device mey be used provided there is sufficient
output to overcome the losa.

2. Connect a 16 ohm 4+ 2 percent 1-watt resistor acyoss each
pair of earphone terminals.

3. Adjust the output from the audio osclliator to give 1,9 volts
rms at 1000 Hz a8 measurad by A volimeter at either pair of

earphone terminals,

4. Maintain the audio oscillatoyr output established for the 1000
Hz reading and repeat the measurement for each of the follow-
ing frequencios:

8. From 200 {0 1600 Hz inclusive - measure at each incre-
ment of 100 Hz,

b. From 1260 to 700C Hz incluslve - measure &t each inpre-
ment of 250 Hz,

4,7.5 Digtortion. The distortion introduced by the transformer in the
cord shall be detarmined as follows:

1. Cannect the cord under test, sudio oacillator and voltmeter
outlined in 4.7.4 (1), (2) and (3).

2. Connect the distertion analyzer Input in parallel with the
voltmeter.

8. Meapure the distortion introduced by the transformer for an
output of 1.9 volts rms at 1000 Hz,

12
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4. Maintain the audio oscillator output established for the 1000 Hz
reading and repeat the distortion measurements for each of
the following frecuencies:

8. From 200 to 1000 Hz inclusive - measure at each inore-
ment of 200 Hz,

b. From 2000 to 7000 Hz inclusive - meagure &t each incre~
ment of 1000 Hz.

4.7.6 Impedance, The impedance shall be measured at frequencies
selected as necessary to insure that the requirements of 3.5.3 are met. The
voltmeter-ammeteor method of measurement or other method satiafactory to the
cognizant Government Inspector shall be ussd. The voltage applied across the
terminals during impedanoe measurements should be approximately the same &S
applied under maximum output condittons. When the impedance of the primary is
measured, the secondary shall be terminated by & 7.5 ochm resistor and for the
secondary measurement, the primary shall be terminated by a 600 ohm resistor,

4,7.7 Overload, Aundic power of 500 milliwatis rmas at 1000 Hz shall be
applied through the oord (transformer) to a dummy load for a period of 8 hours.
During the last hour of the test, the cord (transformer) shall be checked for signs
of fajlure. Upon completion of the overload test, the frequency response and distor-
tion charaocteristios ghall be measured as specified In 4,7.4 and 4.7.5.

4.7.8 Humidity. Each cord under test shall be subjected to an ambient
humidity condition of 96 pexrcent relative at 50 degrees C (122 degrees F) for a total
of 144 hours. At the end of this period the frequency response measurement shell be
as specified in 4.7.4.

4.7.9 Ambient temperature cycling, Ambient temperatire cycling shall
consist of varying the ambient temperature surrounding the cord under test as follows:

1. Reduce the ambient temperature from normal room tempers-
ture to -62 degrees C as rapidly as practicable.

2. Retain the ambient temperature at minus 62 degrees C for
30 minutes.

8. Increase the ambient temperature to plus 86 degrees C 88
rapidly as practicable,

4, Retain the amblent temperature at pius 85 degrees C for
30 minutes.
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5. Reduoe the ambient tempexature to normal room temperature
az rapidiy as prantioabla.

8. Retain the ambjent temperature &t normal room temperature
for 10 minutes.

7. Repeat the procedures set forth in paragraphs (1) to (8) above
inclusive, until the cord has been subjected to 5 complete

cycles.

8, Upon completion of the last of § temperature oyoles, yetain
the ambjent temperature at normal room temperature for
one hour, then meagure the irequency reaponse as specified
ind.7.4.

4.7.10 Pacimging inspection. Packaging quality conformance inspection
ghall meet the requirements of MIL~P-116.

B. PACKAGING
6.1 All major units and parts of the equipment shall be packaged and
packed for shipment in acoordance with levels A, B or Commercial requirements of

MIL~C~5544%2 as specified (see 8. 2) and marking shall be in accordance with
MI~8TD-129,

8. ROTES

6.1 Intended use, The cord covered by this specification shall be
designed to provide electrical connections between earphones H-87B/U and inter~
communication and/or radlo facilitiea,

6.2 Ordering data, Procurement documents should specify the
following:

6.2.1 Procurement requirements.
1. Title, number, and date of this specification,

2, Levels of packaging and packing as specified in the contract
or crder,

6.2.2 Contract dates requirements. Daia specified in paragraph 4.4 will
be listed directly on & DD Form 1423 incorporated into the contract.

14
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8.3 Definitions,

8.3.1 Cordage and cord, The term "cordage' as used in this specifica-
tion means Cord, Electrical while cord" means Cord Assembly, Electrical,

6.4 Qualification, With respect to products requiring qualification,
awards will be made only for produots which are at the time set for opening of bids,
qualified for Inclusion in the applicable Qualified Products List whether or not such
products have actually been so listed by that date. The attention of the suppliers is
called to this requirement, and manufacturers are urged o have the products that
they propose to offer to the Federal Government tested for qualification in order
that they may be eligihle to be awarded contraots or orders for the products covered
by this specification. The activity responaible for the Qualified Produots List is
Commander, Naval Air Systems Command, Code: AIR-53343B, Department of the
Navy, Washington, DC 20361, however, information pertaining to qualification of
products may be obteined from Commanding Officer, Naval Weapons Support Center
{3072}, Crane, IN 47522,

6.6 Details of construction. This specification is not intended to be
restrictive with respect to details of construction, except where such detafls are
specified, Alternate forms of construction will be considered provided the contractor
submits to the Proouring Activity for approval a clear description of the points of
difference and data to show that all the performance requirements of this specifica-
tion are being met,

6.6 Changes from the previous issue. Asterisks are not used In this
issuse to identify changes with respect to the previous lssue, due to the extensiveness
of the changes,

DPreparing Aotivity
Navy - AS
{Project No. 5965-N144)
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