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'FOREWORD

Followmg a Congreasmnal mandate* 1o develop new -and improved techmquec, s\atems, and equipment fo
strengthen law enforzement and eriminal justice, the National Institute of Law Enforcement and Criminal Justice, now

the National Institute of Justice (N1J), established the Law Enforcement Standards Laboratory (LESL) at the National

Bureau of Standards. LESL’s function is to conduct research that will assist law enforcement and (nmmai Ju&tu 2
agencies in the selection and procurement of quality equipment. :

In response to priorities established by NIJ, LESL is: (1) Subjecting emeg equlpmem to labdratory testing
and evaluation and (2) conducting research leading to the development of several series of documents, inv iudm;_
“national voluntary equipment standards, user guides, and technical reports. i

This document, NiJ-STD-0217. 00, Microphone Cable Assemblies for Mobile FM Transceivers, is 2 law
‘enforcement equipment standard developed by LESL and approved and issued by NIJ. Additional standards as well as
“other documents are being issued under the LESL program in the areas of protective equipment. ¢dmmunic ations
equipment. security systems, weapons, emergency equipment, investigative aids, vehicles and clothing. '

This equipment standard is a technical dogument consisting of performance and other requirements together With

a description of test methods. Equipnient which can meet these requirements is of superior suality and is suited to the-

. needs of law enforcement agencies. Purchasers can use the test methods described in this standard to determine

firsthand whether a particular equipment item meets the reqmrementa of the standard, or they may have the tests.

conducted on their behalf by a qualified testing laboratory. Law enforcement personnel may also reference this
standard in puichase documents and requize that any equipment ofiered for purchase meef its requirements and that
this compliance be either guaranieed by the vendor or attested to by an independent testing laboratory.

" The necessarily- technical nature of this N1J standard, and its special focus as a procurement aid, mal\e it of
limited use to those who seek general guidance concerning mmruphone cable assemblies for mobile FM transceivers.
The User Guide Series is designed to fill that need. We plan 1o issue guides to various items of law enforcement
equipment as soon s possible, within the constraints of available funding and the overall N1J prograni.

The user guides being issued are highly readable and tutorial in nature in contrast to the standards, which an
highly technical and intended for laboratory use by technical personnel. The guides provide, in non-technical
language, information for purchasing agents and other interested persons concerning the capabilities of equipment
currently available. They may then select equipment appropriate to the performance required by their agency.

NIJ standards are subjected to continuing review.** Technical comments and recommended revisions are invited
from all interested parties. Suggestions should be addressed to the Program \Lmager for Standards, Natiunal Institute

~of Justice, 1J.S. I)epartment of Justice, W ashm{?ton, DE 20531, ’

Lester D. Shubin
Program Manager for Standards
‘National Institute of Justice .

el

*Section 402(b) of the Omnibus Crime Control and Safe Streets Act of 1968, as emended,

**Prior to citing this standard or any other NIJ equipment standard, in a contract document the user should verify that the most recent edition is
used. Write to: Chief, Law Enforcement Standards Laboratory, National Bureau of Standards, Washington, DC 20234.

v
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N13-STD-5217.00

' NIJ STANDARD o .
MICROPHONE CABLE ASSEMBLIES o
~FOR MOBILE FM TRANSCEIVERS

L PURPGSE AND SCOPE

The purpose e of this standard is to establish requirements and methods of test for “microphone cabl: assemblies

. used with mobile FM transceivers. The standard addresses the multiconductor cable and plug used to connect the
“microphone to the mobile tramsceiver control head. This standard is compatible with the other NIJ “standards for -
mobile FM transceiver equipment [7.8,9, 10 11> : R

2, 'CLASSIF!CATION
" Microphone cable assemblies for mobile FM itansceivers shall be of one clas - ‘

£

= 3. .DEFINITIONS

The prine 1pal terms used in tth df)(‘umenl are defined in this’ se<tmn Addltmnal definitions relating to
law enforcement communications are given in LESP-RPT-0203.00 [2]

3.1  Control Head

The assembly which contains the transceiver mntruls available to the operator, their circuitry, and receptacles
fu. the mlcrophune cable plug, the speaker cable plug and l.he transceiver control cabIe plugs.

3.2 Microphone Cable Assembly

A flexible multuonductot cable terminated b‘v a vable plug at one end, and having expu-ed leads for connecting
a microphone and a push-to-talk (PTT) switch at the other. end :

4. - REQUIREMENTS

)

1 Cornfiigurnfion

“The microphone ccble assembly shall consist of a retractile four-conductor cable 1,8220.3 meters (61 feet) in
extended length terminated at one end with'a microphone connector plug having the dimensions shown in figure 1.
The color coding and pin numbering sequence shall conform with table 1.

. T4BLE l. Calor code and pin designations -

Connector Electrieal Color of
pin no, funetion wire insulation
1 Microphone “Hi” White
2 Microphone *'Lo” Green
3 Push-to-talk (71T} Red
4 Ground Black

R
*The numbers 10 brackets refer to-the references an page 6.

Preced_ihg page blank
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FIGURE L. Microphone connecior ;b;iug.

4,2 User lnformaﬂon

Manufacturers v«haﬂ supph sominal vahues of the full«mmg

a. - FElectrical resistance of each ('c)miucmr
b, Electrical resistance of each c(mﬁucmr s iasulation
c, Interconductor vapacitances .
- The range of iz-mperaturex mthm which the equlpment is deqﬂned to be n;wrated

4.3 TYest $equem:e

The mwmphmw cable %sembh shall be test. § for thi‘ following requiremenb in the order given.

4.4 Mechanical Durability

After subjection to the mechanircal dmab'kr;\ test in ar‘t‘nrdame withparagraph 5.2, the mivrophane cable
) “F i

assembly shall'show no visible signs of mechanical failuze.
4.5 Vibration Stability

When te‘zted in accordanee with paragraph 5.3, 1w o fi xed part of the mwmphune cable a~aexnh1\ shall come louse,
In addition, it shall meet the reqmrementi of paragraphs 4.8 and 4.9 during the test.

4.6 Temperaiure Stability

The microphone cable asqemblv shall meet the requisbsnents of paragraph~ 4.8, 4.9 and £.10 when tested at ko

" and high temperature in accordance with paragraph 5.4, Low temperatuve tests shall be conducted at =30 °C (=22 °Fy

ot the lowest temperature at which the manufacturer states'syar, 4.2.d) that his unit will operate properly, whichever

is lower, and high temperature tests shall be conducted at- E)G °C (140 °£) or the highest temperature at which the

nmnufacturer states (par, 4.2.d) that his unit mll ope"ate ps‘upvt’i‘u whichever is }ngher.

a7 Humidity Siublhiy

The microphone cable assembly shall meet the requiremenix of paragraphs 4.9 and 4.10 when tested at high

temperature and humidity in accordance with paragraph 5.5.

3
“




4 3 Conducior Resmance

Whem iested in_ accordance with paraﬂraph 5.6, the resz;.tam‘e -of each conductor, which inclides the mntact
resistance of the microphone connector plug and receptacle, shall not exceed 300 milliohms. Tlus test sh:f;ll be
(mducted under the envxmnmemal cnndmons required by pamgraphq 4.5 and 4.6,

4.9 Insulation Res:stance ST

When tested in am)rdance with p:n-agraph 5.7, the mmlanon resistance between- each mndﬂrtnr and the

connector shell, and between each twn corductors of the cable assembly, shall be at least 500 megohms, This test
shall be conduueﬁ under the env rronmentai condmom reqmred by paragraphs 4.5. 4.6 and $.7.

4.10 inierconducior Cupqcliunce

When tested in accordance with paragraph 5.8. th (apacitaﬁve between each conductor and the connector shell,
and between each two conductors of the cable assembly, shall not exceed 1500 pF.-This test shall be conducted under
the environmental conditions required by paragraphs 4.6 and 4.7. : s -

5. TEST METHODS
5.1 Test Equipment

“The tes: equlpmem described in this section is hmited to that equipment which i the st eritical in maimg the
required me&wemenzs All mlxer test equipment shall be of comparable qu».%m .

51 1 Enwronmenful Chamber

The environmental chamber or chambers shall ke capable of pruducmg the temperature% and huxmdm reqmredﬁ
by paragraphs 4.6 and 4.7. The test items shall be shielded from air currents blowing directly from heating or conling .

elements in the chamber. The temperature of the item under test shall be measured with a thermameter separate from

- the sensor used to control the chamber air temperatore. Likewise, the humidity shall be‘ measured with a- ‘hygrometer

separate from the sensor used to control the e humidity.
5.%.2 Test Receptacles

The test receptacle {with conductor leads) shall consist of a d-contact conneetor re(’eptacle that mates with the
microphone connector plug, has the dimensions given in figure 2 and has 2 15 em {6 in) length of 10 gaug.,e copper
wire attached to each of the four conductor pins.

The test receptacle (with connector shell lead) s}mll consist of an identical rece*)ta('le which has no vunduvtor
leads but does have a lead attached to the connector shell, if one of the cable conductors is not so connected.

' 5.1.3 Megohmmeter

The megohmmeter shall be capable of measuring 500 megohms of de resistance with an uncertajty not 10
exceed ten percent, using a test mltage of 1()0 volts. ' :

5.1.4 Copacitance B‘hdge

The capacitance bridge shall be capable oi measurmg 1500 pF with an uncerlamt/ not to exceed ten pervent,
using a test frequency of one kHz. :

5.1.5 Voltmeter

The voltineter shall have an mtemal resistance of at least 20 0()0 ohms and sha“ be capable of measuring 300

millivolts with an uncertainty not to exceed five perr‘ent
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Fuape 2. Microphone connéctor receptacie:

5.2 Mechaniwlburaﬁsilﬁy Test R : oo G

(,mmen the microphone cable plug to a mating receptacte that has the dm/enqemu given m fgore 2 and thee
diseonnect i, Perfurm this test sequence 200 *imes, ’

econnect the plug to the receptacle and fix the position of the rwep’(m‘k‘. Connect the
cable:assembly to a microphone in accordance with the manufarturer’s instructions or, in the
with gnod practice. Extend the microphone cable assembly to it~ specified length (par. 4.1} in sue h

tht‘r end of pe Tophiang
5 mn areordance
miasger that the

pnml]tﬂ to each other), thereby flexing the cable ends throurh angles of about 90% Perform this extension Fiere !
times, returning the cable to lhe retracted position after zach extensien. ’

5.3 Vibration Test

Secure the test receptacte (with conductor leads) to tho whake table by o suitable bracket, Conneet the
mu'mphope cable assembly to the test receptacle and loek the plug in place with the coupling ring. L\Mm the sther i
end of the- retravted cable to a nonvibratory support adjacent to the shake table. i

Perfotm a two-part test {or a total of 30 minutes in each of twa direc tions, namely the directions. parallel tos. and 1
perpendiendaz to, the major axis of the vonnectar pair. ;

- First gsibject the item under test to three five-minute ('wles of simple harmenic motinn hmm an asmiplityde ot

+0.38 mm (0415 inch) [tosal excursion of 0.76 mm (0.03 inch)] applied initially at a frequency of 10 Hy and inereased K
at a uniform: Aate to 30 Hz in two and one-half minites, then decreased at a uniform rate to 10 Hz in two and one-half

minutes. o ‘ ‘

Then saléect the item under test to three five-minute eyeles of simple harmonic muticn having an amplimdv of r

0.19 mm (0.06:75 inch) {total excursion 0.38 mm (0.015 inch)] applied initially at a frequency of 30 Hz and increased _

at a uniform va{& to 60 Hz in two and one-half minutes, then decreased at a unifarm rate to 30 Hz in two and one-half 2

minutes,



AT T ey S T e T

Reneat for Lb« ather direction and perform ffle condm tor resxstance test in a(‘mrdanu mth pararétapb 546 durmg,

the last five rimutﬁw of the vibration test. : :
Re ,A(‘{‘ the test xereptavle (with conductor leads) with the test rem-pta(-ie (thh connertor fdu‘ﬁ lead). Re;wat the

ahove- Aibtation test and perform the mnniatlon resistance test in accordance with paragrapk 5. f/ duzing the last ﬁse.

mumtes of the vibration test. E ] ;j; ]
; 5.4,. Temperuiure-»‘fest ' AP e R -.j;' ‘ ,

‘Place the microphone. cable.assembly, vonnected and Toeked o the test :ﬂ«‘f’p!w le Niﬂ’f :nmim’mr fggds)-in the

environmental chamber. Permit up to 5 em (2 in) of each conducter to profrude from: the chamber for epsein

*Xfter the item under test has reached temperature wmhbtmm. maintain it at this !{'mpxgmmw “for 30 minates, and
e ¥

3.6 °F1. . - o » //

fow and high temperature tests and roceed in nwnrdam‘v mﬂ; nm ra rhw 5.7 and 3.5
g p 4 %t

4

55 HumidityTest

e hid

Place the mivrophoné cable assembly. connected nad focked to ﬂm test rg;/ep aele twith connector <hell =-adL i

the environmental chamber. Pe)"rﬂt up-to 5 om 2 in} of cach ennducior on the vable assembly to pratrude From the
chamber for ea~e in vonnesting test equipment. The ie:ﬁt lead from the connegtor <hell, if present. miny protrude to the
same extent. Adjust the rhamber to a tempergture of J0° 22 °C 122723, & °F) and & relative humxdm of at least Ot

percent. Maimzin theee conditions for at feast eight ht}lura and then, with the test item ~till 4y the ahamhvr. proveed in

am‘()rdanve with paraﬂmphs 5.7 and 5.8.

56 Conductor Resistance Te=9 . ;: ‘ .

(,«)nnen the equipment as shown in huure 3. u hoosing one of the vunduﬂnrh of the cable aswmr ix for et
Connect the voltmeter so as to measure the sum of the voltage drops across the canductor under 12, the vonnectsr
plug and conneetor ret'eptavle. but not the wlta;.e drops acress the mnduﬂmf-tu amupeter angf the sonductorto-power
source connevtmm, :

- 1 VARIABLE
S - RESISTOR

= copnecting test squipment. Adjust the temperam;e of the chamber to the eguired low te /wrgmte H2 HER6 T Fr
then proceed in aeeordance with p.sra;,ragh 5.6. Repeat the above: pruwdure at the requu’»‘ﬁ fright wmper,z%urv S N

Raplase the test reveptacle {with mndurmr Iead.w? with the test receptacte (with r;r’ neomr <hell lmsii 'm& permxf E
up to 5 em {2 in) of the test lead from the ronnector shell, i prr’aem,‘ s pmirude immf,i e <‘hamiwr, Kepeat the abmve

pcPOWER —— 4
SOURCE T A ,,ﬂ.,ys,sﬁ_/~

Al N> CONDUCTOR

{1 uNpeR TEST

—— e — SO I et e

ENVIRONMENTAL _—
" CHAMBER

~ VOLTMETER

E FiGURe 3. Block diagrazs for the measurement of conductor resistance.




Adjust the current thmugh the conductor toone ampm. I'hr)’taltmet&:r regding in millivolts is HW/ﬂV equal

to the required reﬂtance in millichms. Repeat the measurement fur each of the nther three mmiﬁvt//?n the cable; - - - -

5.7 insuluhon Resnsfanca 1fesi oo

test voltage to 100 volts. Apply the test vaftage for a peruu! uf nn»fmmm» aml then nete the imsulation Gpsistasigr s -
indicated hy the megohmmeter. Repeat the ‘medsurement Tor “pach of the ather five ‘ceidpgtor pair combingt
“Repeat the insulation resistance test bnﬁﬁf@n e;u mndum»r apd t}w cuprievtar ~heH Honr mmswurvrfxvn. thiree if o
of the vonduetars is connected to the shelti. S e :

58 lnte;’condu;%r /m:ifuvce Tesi LT I “

the vapacitanre helwoezr theny at & fn*}fm‘m v o P RHz. Then measare the iéreonductar caparitaty vs of the oth
canduetor pair combinations. Fipaify, measure the capacitances betwerd vank coiduetor and 'ky- epgtentor Bkl e
ﬁf—‘ﬁ‘ﬁﬁ"ﬁt“ﬁfﬂ' thwe if one of lhmnmim tors s zonnected to t}w%m-ﬁa

\
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