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SUPERSEDING
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28May 1958

PERFORMANCESPECIFICATION

CABLESASSEMBLIES,NON-MAGNETIC(ORDNANCE)

This specificationhas beenapprovedby the NavalOrdnanceSystemsCommand,Departmentof
theNavy.

1. SCOPE

1.1 x, - This specificationcoversthe requirementsfor the procurementof CableAssemblies
Non-Magnetictype. The CableAssembliesare for use in or testingof weaponsandweapon
components.

2. APPLICABLEDOCUMENTS

2.1 ‘I%efbllowingspecifications,standards,dmwingsandpublicationsor suchportionsthereofas
designatedhereinoftheissueineffectonthedateofinvitationforbidsftxtna part of thisdocument.

SPECIFICATIONS

MILITARY

MIL-C-5015

STANDARDS

MIL!TARY

MIL-STD-129

MIL-STD-202

MIL-STD-331

DRAWINGS

NAVALORDNANCE

LD No.284865

Connectors,Electric, “AN”TYPE

Marking for Shipmentand Storage

Test Methodsfor 13ectronicandElectricComponentParts

Fuzeand Fuzecomponents,Environmentaland Performance
Test for

SYSTEMSCOMMAND

Preparationfor Deliveryof CableAssemblies
. .

FSC 1075
-.
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.

LD No, 284866 Preparation forl)elivery of Test
Set Cable Assemblies

PIBIJCATIONS

NAVALORDNANCESYSIEMSCOMMAND

OD10511 Basic methods for non-magnetic
testing with the Test Set Mark 11
type

(Copies of specifications, standards, drawings and publica-
tions required by a contractor in connection with specific
procurement functions should be obtained from the procuring
agency or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 - The cabIe assemblies
covered by this specificati~n consist of insulated
electrical conductors grouped together in cables, unterminated
or terminated with ANconnectors or other termination as
specified in the applicable drawings. TheY are of the type
in which only Iimi ted magnetic properties are permitted
and are used to interconnect various components of weapons,
and for use with calibrators, test equipment, etc.

3.2.1 - A preproduction
sample of the cable assembly shall b; manufactured using
the methods and procedures proposed for the production
lot. The preproduction sample shall be repared for
delivery in accordance with Section 5. Fhis saaple will
be inspected as specified in Section 4 herein and is for
the purpose of detershi

Y
that the production meets the

requirements of this spec fication and the design- Provision
of the sample shall be in accordance with 4,3.1.

2
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3.2,2 - The cable assembly shall be
manufactured in ith the particular LD pertain-
ing thereto, all documents listed therein and as specified
herein. Inspection and acceptance shall & h accordance
with Section 4.

3,2.3 - Conflicting
requirements arising between t is s ecif;cation and any

~other specification, drawing, or pu lication listed herein
shall be referred to the procuring agency or ap ointed agent
in writing for interpretation, clarification a4 resolution.

3.2.4 Da&B. - No data is re uired by applicable
1documents referenced in Section 2, un ess specified in the

contract or order.

3.3
~ - The cable assembly and its components
and assemblies shall meet the following performance
requirements and product characteristics:

NOTE: The performance requirements and product
characteristics specified below may be modified or omitted,
and additional requirements may be included where
specified in the contract, order or applicable drawings.

3.3.1 ~ - The d-c ~sistancebetween all points connected by design shall be 0.2 ohms
or less when measured aa specified In 4,5.2.2

3.3.2 - Each circuit and
each ansused pi shall exhibit an
insulation resistance of SO megohms or more at a test
potential of 500 volts dc (or other ~alae of insulation
resistance and test potential when specified on applicable
drawings) with respect to all other non-connected circuits
and each unsused pin connected together$ to the connector
housings and ground, when tested as specified in 4. S. 2.3.

3.3.3 - The
Cable Assemblies shall withstand t ‘withstandi~
voltage test specified in 4.5.2,40 This test shaH be
required onlY when specified in the contract, order or
applicable drawings.

-. 9
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3.3.4 ~. - After assembly, connectors
of Cable Assemblies shall show no damage, shaH be capable -
of being fully mated and -ted by hand without the use
of tools and individual socket type contacts of connectors
shall exfiibit a force within allowab2e limits required to
engage or dlse

?
age a corresponding pin contact, when

tested as speci ied in 4.5.2,5.

3.3.5 - The static
magnetic effect of my Cable Assembly &U be such as to
cause a total change in the flux density of the background
magnetic field of not more than 0.1 milligauss when the
Cable Assembly is tested as specified in 4.5.2.6.

3.4

3.4.1 ~. - The Cable Assemblies shall
withstand the vibration tests specified in 4.6.1 and
thereafter shall show no damage and shall meet all the
performance and product requirements of this specification.

3.4.2
The Cable Asse
s ecified in 4.6.2 and thereafter shall show no daatage and 4
Is all meet all the performance and product requirements
of this specification. .

3.4.3 - The Cable Assemblies
shall withstand t m ated i&ct tests specified in

T4.6.3 and thereafter s 11 show no damage and shall meet
all the performance and product requirements of this
specification.

3.4.4 - The Cable
Assemblies shall withstand the temperatu~e amd humidity
conditions specified in 4.6.4 and thereafter shall show
no corrosion or damage and shall meet all the performance
and product requirements of this apecification~

3.4.5 - Cable Assemblies required to
be submersible h the co;tract, order, or applicable
drawings shall withstand the pressure test as specified
in 4.6. S and thereafter shallshuw no dmage and shall
meet all the performance and product requirements
of this specification~

4
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3.5 CJdWD=Wo- Prior to and after final
assembly, all parts, components and the assembly shall
be thoroughly cleaned of loose spattered or excess
solder, metal chips and other foreign matter. Burrs and
sharp edges as well as rosin flash shall be removed-

3.6 - The equipment, including all
parts and accessories, i be constructed and finished
in a manner to assure compliance with all requirements of
this specification. Particular attention shall be paid
to neatness and thoroughness of soldering, plating, crimp-
ing, marking of parts and assemblies and freedom of
parts from burrs and sharp ed es.

!
T&e standard of workman-

ship exhibited in any approve preproduction sample! subject
to any

1
ualification stated in the Government’s notice of

ap rova ,
!

shall determine the requirements of the contract
re ative to workmanship insofar asx)t specifically covered
by applicable specifications.

4. QUALITYASSUUNCEPROVISIONS

4.1 - Unless
othexwise specified in the contract or purcha;e order
the supplier is responsible for the performance of ali
inspection requirements as specified herein. Except as
otherwise specified, the s plier maY utilize his own

Tfacilities or any commerdia laboratory acce table to the
Government. tThe Government reserves the rig t to perform
any of the inspections set forth in the specification
where such inspections are deeaed necessary to assure
supplies and services conform to prescribed requirements.

4.2 - Inspection
of the items cov 11 be, classified
as follows:

a. preproduction inspection (See 4.5 and 4.0

b. Quality conformance inspection (See 4.5)

c. Periodic production inspection (See 4.6)

5
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4.3.1 - A preproduction
sa Ie of (10) Cable Assemblies, manufactured in accordance
‘%wit 3,2.1 shall be subjected to the examinations and

tests deta!led in 4.5 and 4.6 at an activity designated
by the procuring activity. Acceptance of the sample shall
be based on no defects in this sample.
of the Cable Assembly by the supplier
of the sample, shall be at the supplier s risk.

$ $%:h:: :;;::::;on

4.3.2.1
.
- Each unit shall

be subjected to .1 and tests in
4.5.2.

‘y ‘nit Con%ining ‘ne !lr ‘“r! ‘efects ‘ha” because for regar ing t e unit as efect ve.
4.3.3 - ~ - After successful

completion of the uality conformance i&s ection of4.5,
1!the periodic sampl ng tests of 4.6 shall Be conducted on

a random sample of (5) Cable Assemblies selected by the
Government from each lot of Cable Assemblies offered for
acceptance. When a unit fails to pass any periodic sampling
test or specified subsequent quality conformance test,
exa~ination of the unit shall be made by the contractor
to analyze the cause of the failure and corrective action –
to be taken. When cause of the failure is determined to
be supplier nonconf ormancs to the quality conformance test
requirements of this specification and/or its associated
~~~ s, the contractor may be required to screen the

a repair or replace the discrepant part or material
and resubmit the lot for complete retesting.

4.4 ~ - The following items
of special test equipmant are requirod”to perform the quality
conformance inspect ion specified in 4.5:

NOT E: The test equipment listed below covers the
quality conformance tests specified to verify the
performance re uirements and roduct characteristics

?required by 3, . !Where modif cations in performance
requirements and product characteristics are
spot ified in the cwntract, onier or applicable
drawings, suitable additional test e uipment shall

i!be required to perform the additiona quality
conformance tests specified.

.. ..
-..—

—-
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4.4.1 A resistance bridge, capable of measuring
low resistance (O-1 ohm) to an accuracy of * X or better.

4.4,2 A megolmneter, capable of measuring
resistance to 1000 megohms to an accuracy of * 10% or
better at a test potential of 500 *50 volts dco

4.4.3 Equipment necessary to perform the dielectric
withstanding voltage tests specified in MIL-STD-202,
Method 301.

4.4*4 Suitable equipment for measuri~ the axial
force required to engage and disen a e individual contact

f%sockets of connectors when mated w t correspondi~ contact
pins. The equipment shall include special contact test
pins, as required which shall be mated with contact sockets
of fully assembled connectors when attached to the Cable
Assemblies.

4.4.5 Test 5et Mark 115 Mod 4 - Government Furnished.

4*5 ~“
4*5,1 - Each Cable Assembly shall

be visually and di~nsionaliy examined in accordance with
its related CD to determine compliance with this specifica-
tion and its related U). Examination in accordance with
the CD shall not relieve the contractor of his responsibility
to meet all drawing requirements not listed on the CD.

4.5.2 ~,
4.5.2.1 kSLxm@=Q

Nom s : 1. Test probes shall not be used to make
electrical connections to ANconnectors or similar connectors ‘
of special design. Jigs aade up of mating connectors shall
be used, Mating connectors may be wired or their solder
pots may be used as the test points.

2. Where the contract, order or applicable
drawings specify prforaance requirewnts and product
characteristics in addition to those specified under 303,
suitable tests in addition to those listed below shall be
performed to~erify the characteristics s ecified and the

ttest procedures shall be as approved by t e procuring
acitvity or contracting officer.

7
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4.5.2.2

Am ) 4

~. - with the r e s i s t a n c e
bridge -(4;4. 1), measure the resistance between all points -
desi ned to be- electrically connected, as shown on -

fappl cable drawings, In each case the resistance shall be
0.2 ohms or less. Remove test equipment.

4. S.2.3 nn r~ - Acceptance of the
cable meeti~ i ation resistance value may be made
under any conditions of exposure ti~, humidity and temperature
greater than the standard values below, but rejection of any
cable failing to meet its insulation resistance value shall
only be made when tested after conditioning the cable for
24 hours at a re Iative humidity of 75 k S% and a temperature
of 75 * 5 degrees F. WI

Y
the megolumeter specified in

4.4.2, measure the iwulat on resistance of each circuit and
each unused pin of the Cable Assembly, with respect to all
other nonconnected circuits and each unused pin shorted
together, to the connector housings and ground. The
insulation resistance, measured at a test potential of
500 volts dc, ap lied for 0.1 second or more for each test
point, shall be ~O me ohms or more, unless otherwise

fspecified on applicab e drawings.

4.5.2.4 v- - This 4
test shall be re uired only when specified in ;he contract,

%order or applica Ie drawings. The Cable Assemblies shall
he subjected to the clie Iectric withstanding volts e test

fof MIL-STD-202, Method 301. The test voltage sha 1 be
applied between each condwtor circuit and each unused pin
and all other nonconnected conductors, circuits and unused

F
ins connected to ether and to c.omnector housings and ground.

!he Cable Assembl es shall be imersed in a water bath with
terminations above water, in such a manner that only the outer
sheath is submerged. The water bath shall constitute the
ground e Xectrode. In the case of Cable Assemblies containi
one or more shields, the shields shall be connected to grou 3
while the insulated conductors and unused pins are being
tested and then the insulated conductors and unused pins
shall be connected to tbr W to th s~elds and otemtial

r Iap lied between the s ields and round or water bat .
L J

Uiless
ot mise s ecified Cable Asse Iies.rated at 500 volts ox’
less shall L tested at 2000 voIts rms, 60 cycles ac, applied
for not less than fiftean (M) seconds. Unless otherwise
specified, Cable Assemblies rated at ever SW volts shall
be tested at 60 cycles ec at a peak voltage equal to two (2)
times the peak value of the rated volt e, plus 1000 volts,

3!applied for not less than fifteen seco s. For dielectric
withstanding voltage tests conducted folIowing tests
performed on preproduct ion and

Y
riodic production samples,

the test potential shall be app ied for not less than -- d

http://www.abbottaerospace.com/technical-library


e
L .

MIL-C-21402A(OS)

sixty (60) seconds. Followi
T

dielectric withstanding
voltage test, the Cable Assem lies shall pass the insula-
tion resistance test specified in 4.5.2.3. Remove test
equipment

4.5.2.5

4.5.2.5.1 After assembly, connectors of’ Cable
Assemblies shaIl be examined for bent ins cracked
insulating inserts, Besolder flash or ot r ~emage. The
connector shall be e aged fully with a corresponding

Ymating connector (inc uding the tightening of the cdupling
ring) and then disengaged, The connector shall engage
and disengage freely, by hand, without the use of tools.

4.5.2.5.2 Connectors having socket type contacts shall
be tested for contact engaging and se arating forces. For
each socket of the connector, tusing t e e uipment specified

?in 4.4.4, gradually increasing loads shal be applied
axially to a pin of corresponding size until the in contact
engages with or separates from the socket. !

_ e

Dept of
engagement shall conform to that encountered in service.
Dimensions of test pins for corre .onding socket contacts

3shall be in accordance with MIL-C- 015 or ap Ilcable
Ldrawings, The average force required to e it r engage

or separate pins and sockets as measwed for a representa-
t ive sample of Cable Assemblies shall not exceed the
average value indicated in Table L ~iXWty-SiX (96)
percent of all force values obtained shall not exceed the
maximum force indicated in the table,. ’and none of the
values shall be less than the minimum force specified.

‘rABLEI

Contact engaging and separating forces

* See MIL-C-5015 or applicable drawings.

o
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4.5.2.6 - For this test
the Cable Asseui disc shape
with a diameter as small as possible, in any case not
to exceed eight (8) inches, and with the connectors and
other terminations in the center, The coiled cable
shall be taped with non-magnetic tape to prevent movement
within the coil. The side of the disc containing the
greatest area of connector surfaces shall be selected as
the test face for all tests. The tests shall be conducted
in accordance with 01) 10511, Method I, with a test
distance of 2-~2 inches between the test face and the
magnetometer center. In orientation C of Method I, the
disc shall be rotated 360 degrees about its test axis at
a uniform rate with the co lete rotation occurring
between 4 and iO seconds. TT e maximumchange in flux
$n~:;~aproduced in any of the tests shall be 0.1 mill igau

4.6 ~.
4.6.1 U&LBWU1. - For this test the Cable

Assemblies, Rackaged as for shipment, shall be rigidly
mounted to t e vibration table. The Cable Assemblies shal
be mounted alternately in three (3) mutually e endicular
orientations. !3Simple harmonic excitation sha 1 e applied
parallel to each of the three principal axes of the Cable
Assembly for equal periods of time. The fre uency range

1from 10 to 60 cps may be covered either by s OWIYcyclxng
at a logarithmic rate between the limits, or by at least
24 discrete fre uency steps which have a 10 arithmic
distribution. f fhe vibration amplitude shal be maintained
at 2 t .2 g vector or 0.10 * .01 inches (peak-to-peak),
whichever is the lesser. The duration of the test in
each direction is foUr hoUrs. The tota I test duration
shall be twelve hours. After completi

Y
the above

vibration test, the Cable Assembly shal be capable of
meeting all performance and product characteristic
requirements of this specification.

4.6.2
The Cable Assemblies pac ed as for shipment shall be
dropped cornerwise from a~ ight of thirty (~) inc~s ont
a solid steel or concrete surface in such wmer that the
corner of the ackage absorbs the full force of the fall.

!This test shaI be repeated until each of the eight (8)
corners of the package has received a fall. (The height
of thirty (30) inches refers to the distance from the steel
or concrete surface to the nearest corner of the Cable
Assembly package when suspended prior to fall. ) The fall
Khan hC freefall in that no ropes or other suspending
media are attached to the package during the fall,
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Following this test, the Cable Assemblies shall be
ins ected for bent pins or other mechanical damage which
Tcou d impair function and Cable Assemblies shall meet aIl

the performance and other requirements of this specification.

4.6.3 ~. - For this test, the
Cable Assemblies, when packaged as for shipment, shall
be placed on a vibration platform equi ed with barriers

Uso as to allow free movement of the Ca e Assemblies relative
to the Iatform but prevent them from falling off the plat-
form. % e motion of the platform shall be such that any
point on the platform moves in a circular path one (1)
inch in diameter #ith the p~me of the circle pe

T
ndicular

to the platform. The frequency shall be within t e range
of 240 to 300 cycles per minute. The vibration shall be
for a period of one-half (1/2) hour on each face of the
package. At the conclusion of the test the Cable Assembly
shall meet all the performance and other requirements of
this specification.

4.6.4 ●

e

- The unpackaged
Cable Assembly shal be subjected to a t; erature and
humidity 14 day cycle in accordance with~B L-S’ID-331 Test

\ No 105. Following this test the Cable Assembly shall be
examined for corrosion or damage which would i air its
operation, Tand the Cable Assembly shall meet al the
performance and other requirements o f this spec if ication~

4.6.5 ~. - Cable Assemblies required to
be submersible In the contract, order or applicable drawings
shall be pressure tested as re uired by 3.4.5. At the

fconclusion of the test the cab e assembly shall meet
all the performance and other requirements specified
in this specification.

4.6.5.1 A suitable pressure chamber shall be
provided, des Qned to withstand safely the specified
test pressure. The chamber shall be of sufficient sise
to contain one or more cable assemblies in -h manner
that the entire cable assemblies, or such portions thereof -
as are designed to be submerged and e osed to water, ❑ay

?be Wholly sabmer 8 u3rder pressure tit In the ehamberC
rThe chamber shal contain suitable connectors, st~f f ing

t@eS; glands Or other means of passing the cables or
fltti s thereof through the chamber walls to simulate

Yinstal at ion of the cable assemblies in actual use, and

*
located so as to permit visual inspection to determine
water leakage, and to permit making electrical test connec-
tions to each circuit of the cable connectors.

11—. —— . _... .~
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4.6.5.2 The cable assemblies, mounted in the
test chamber, shall be submerged in freshwater for the
pressure and time specified in the contract, order or
applicable drawings. The water used in the chamber shall
be maintained above room temperature to prevent moisture
condensation on the chamber exterior or in the fittings
of the cable assemblies under test~

-

4.6.5.3 After application of pressure for the
specified period of time and with the pressure still
applied, examine all cabie assembly conductor terminations,
stuffing tubes, glands or other fittings for seepage
of water, and then measure insulation resistance in
accordance with 4,5.2.3.

4.6.5.4 Any evidence of seepage of water duri
Tthe test, or decrease in insulation. resistance below t e

values s ecified in 4.5.2.3 when measured under pressure
(4.6. 5.3~ shall constitute failure to pass the pressure
test.

5. PREPARATIONPORDELIVERY &

NOTE: The following requirements for preparation
for delivery apply only to Cable Assemblies where -
standard reparation is intended. Where special prepara-

!tion pac agi
%

or packi
Y

is required, the methods
specified in t e applicab e List of Drawings for packag-
ing and packing shall appu.

5.1

5.1s1.1 Cable Assemblies shall be individually
packa ed in accordance with LD No. 284865. When cable

%assem lies are supplied with test sets, see LX)2848660

5.1.2

5.1.2.1 Cable assemblies shall be packaged in a
manner which will efftmd ado uate prelection from deteriora-

1tion and physical damage dur ng shipment from the contractor
or supply source to the first receiving activity for
immediate use.

-
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5.2

5.2.1

5.2.1.1 Cable assemblies shall be packed in
accordance with LDNo. 28486S. When cable assemblies are
supplied with test sets, see Ill No. 284866.

5.2.2

5.2.2.1 Cable Assemblies shall be packed in a
manner which will provide protection from damage during
direct shipment from the contractor or supplY source to
the first receiving activity for immediate use~ The type
of containers used shall conform to applicable carrier
rules and regulations~

5,3

5.3.1 In addition to any spec ia 1 marking required
by the contract or order all marking shall be in accordance

●
with Military Standard ~L-S’IW129.

6.

6.1
should

a.

NOTES

- Procurement documents m

A Government activity or ‘contractor,” as appropriate,
to perform preproduction and periodic sampling tests; -

b. When preproduction samples am waived because of
having been submitted on a recent contract, the standards
of workmanship exhibited by the previously submitted
preproduct ion sample shall determine the dnimum requirements
of the current contract relative to workmanship.

c. If the contract establishes periodic production
sample sizes at variance with this specification the

icontract shall also furnish a new test plan, or n so=
manner designate the desired level and sequence of testing
for each of the sample units.

13
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d. Title, n~nber and date of this specification.

Include the followin only when the individual -
fcom~;nent is shipped direct y to the Government or furnished

as a replacement
E
art. This need not a ply when the

!component is pure ased as part of a ful y or partially
assembled mine.

(1) Packaging level “A”

(2) Special markings, if required.

f. When Cable Assemblies are purchased from a pr~m$
contractor for installation into Assembly Condition D
mine, pre aration for delivery shall be adequate to2protect t e unit prior to installation.

If one month’s scheduled’ production is not an
acc~~taile lot size then lot size should be s~ecified
by the contract. 1} this occurs, the sample sizes of
4.3.3 shaIl be modified accordingly.

h. Special test e uipment to be loaned by the Government
iand the conditions un er which it is loaned. i

6.2 LliJliMuS
%

- The following terms will be used
throughout t is specification on Cable Assemblies and are -
here defined for clarity.

6.2.1 ~L. - Unless otherwise specified in the contract
or purchase order lot size is defined as one month’s
scheduled production.

6.2.2 ~~. - Reference h:rein to “Cable
Assembly” or Cable Assemblies” shall mean the particular
cable assembly as subject to

I
rocurement under the contract

or purchase order. If more t an one cabIe assembly is
under procurement, samples of each type cable shall be
tested for compliance to the requirements of this
specification.

...

14.
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