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. FOREWORD 

... Following a Congressio.nal mandate*, to develop new and improved techniques, sp'tem~, and equipment to 
strengthen law enforcement and eriminal justice, the National Institute of Law Enforc'ement and Criminal Justiff, now 
the Nation .. l Institute of Justice (NIJ), established the Law Enforcement Standards Laboratory (LESL)at the National 
Bureau of Standard!'. LESL's function is to conductreflearch tbat wiII assist law enforcement and (Timinal jUf.tin> 
agencies in the selection and procuremenfof quality equipment. 

In response to priorities established by NIJ. L&,-)L if,: (1) Subjecting existin~ equipment to labliratory tc,.tinl! 
and evaluation and (2) condu(~ting research !eading to the development of several ~eries of d()('umenb, itll'ludinl-' 
national voluntary equjpment standards, USer guide!', and technical reports. 

This clocument,NIJSfO-0217.00, Microphone Cable Asselijblies for 1\iobile FM Transceiver ... , b a 13\\ 

'enforcement equipment standard developed by LESL and approved and issued by ~IJ. Additional standard" a ... '''I'll a~ 
other documents are being i8sued under the LESL program in the areas of prote('tive equipmeht. (,\~llJmunkalioIl" 

equipment. security systems. weapons, emergency equipment, investigative aids, vehides and clothill~. 
ThiselJuipment standard is a technical document consillting of performance and olher requirements tu(!ether \vith 

a description of test methods. Equipment which can meet these requirements is of superior quality and is ~uitell to the 
needs of law enfor('cment agencies. Purchasers call Use the test methods de;;cribed in thi~ standard to determine 
firsthand· whether a particular equipment item meets the requiren~nts of the standJird, or thpy tun: haH'thl' 1(I ... t" 
conducted on their behalf by a qualified testing lahoratory. Law enfo1cement personnel niay al.,o tefetencp thi~ 
standard in purchase documents and require that any equipment ofiered for purchase meef it~ requirement- ami that 
this compliance be eitherguaranteed by th~. vendor or attested to by an independent testing laboratory. 

The necessat'ily technical nature of this NIJ standar9. and itE special fOCll!> as a pwcurement aid. make it of 
Hmited use to those who !'eek general guidance concerning microphone cable assemblies for mobill' F:\1 tran~l'eiH>r:-. 

The VSt'T Guide Series is designed to fill that need. Wi: plan to Issue guides to various itemg of law t'nl'nrCI'IlH'nt 
equipment as soon <IS possible, within the ('onstraints of available funding and the overall NIJprogram. 

The user guides being issued are highly rea~able and tutorial in nature in ('ontrast to the standards. whieh an 
highly technical and intended for laboratory use by technical personnel. The guides provide. in 1l00Heehnieal 
language, information for purl:"hasing agents and other interested persons ('oncerning the capahilities of equipment 
currently available. Ihey may ther! select equipment appropriate to the performance required by their agency. 

NIJ standards are subjected to continuing review. ** Teclini('ai commpnts and recommended revbion;; ate jnvit~d 
from all interested parties. Suggestions should be addres;:,ed to thePHlgram ~1anager for Sta.ndards. Nati~mal [nstitute 
of Justi('e, 1).S. Department of Justke, Washington, DC 20531. 

Lester D. Shubin 
Program Manager for St:tildards 
National Institute of Justice. 

'Se~lion ·}02(1)) llf the Omniliw; Crime Control nnd Safe Slrl'el~ At'l 01 1968. a~ amended. 

··Prior 10 dtin~ this standard nr any other NIJ equipment standard. in a ('untrae! dOl'umen(the user should verify that the' m(J~t re('cnt edition i. 
u&ed. Write to: Chief, L.1w Enfnrcenwnl Standards Laboratory. National Bureau (If $tundardij. Wa~hillgton. DC 202a.J.. 

\' 
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NIJ STANDARD 
FOR 

MICROPHONE CABLE ASSEMBLIES 
FOR MOBILE FM TRANSCEIVERS 

1. PURPOSE AND SCOPE 

The {Hlrpose of this st.mdard is t(1 establish requirements and methods of test fpr microphone {'abl!: assemhlies 
used with mobileFM transceivers, The standard addre~sesthe multiconduetor cable and plug used to r!JIIn!'!'! the 
microphone to the mobile traJ?:bt'eiver ('ontrol head. Thi:o' standard is compatible with the other NIJ ,tandard~ for 
mobite FM tranl;('eiver equipment [7,8,9.10,11]:· 

2. CLASSIFICATION 

Mirmphone rable assemblies tilt IllObile FM tmllsreivers shall be of one clas 

3. . DEFINITIONS 

The prinl'ipaI terms uMed in this dorumentare defined 'in this sedion. Additional definition!- relatin!! til 

law enforrement {'ommunieation:. are gi)'en jn LESP-RPT·0203.00 [21. 

3.-J Control Head 

'I'lli' assembly whirh contains the transee1vet eontrols available to .the operator, their <'ircuitry, amI r{'C'!'ptaefp" 
fl>. the microphone rable plug. the "peaker cable plug and the trar.seeiver contnl rable p!ug~. 

3.2 Microphone Cable Assembly 

A flexible multi{'ondurtof; cabl!' terminated by a {'able plug at One em1, :md having expo:;eu leadli for ('onnl','tin)! 
a microphone and a push.to·talk (p1T) switch at the other.·end. 

4. REQUIREMENTS 

4.1 Configuration 

T.M.p1icr gphone c;:.ble assr:-mbly shall consist of a T(>tracti]e fouT-condur/v! cable t.8±O.:1 meters (6± 1 ft'l?t) in 
extended length. terminated at one end with a microphone connec!or plug having the dirnensioflli shown in filXurP. L 
The color coding and pin numbering sequence shaH ('ullf{)rm with table 1. 

e, 

-----""';-,--

Connec.tor 
pin no. 

2 
3 
4 

·11w nmilJwT, 10 Lrafkt~h rt'(('r 10. IIH" ntft'n#flf f"';.f1O p.a~(' 6. 

Preceding page blank. 

Ele<·triea\ 
fun,·tion 

Microphone "Hi" 
MU'roplwne "Lo" 
Pu,h·\o·talk (IYIT) 

Ground 

1 

Color of 
wite iflsulation 

White 
Green 
ned 
lJIaek 



TOLERANCES 

Decimals ±OJ 3 mm j:!:D.005 in) 

Angles ± lW 

FIGrRf. 1. \'kroplwne I,'onnet'lor prul!'. 

4.2 User InfqrmC;ition 

~1anufal'tuTerl> t<hall ~uppiy f!o!U;nal \'llIl\\e~of the fullowin!!: 

a. Electri('ar r{'sj:=.ta.n.re of each !'~;n.d~ctt)r 
I,. Electrical rel;istan('e of eacr eimdut't()r',- i'l~ulati(ln 
c. Inte[conductor capa('itances 
d. The range (If trmpt'rature"" within which the equipmt"rlt x:; 'dl';oigned III b~' "perated. 

4.3 T esj Sequence 

The microphone cable assembly ;;hall he test. 1 fi)r the following requirement:- in thl' imier I-!it en. 

4.4 Mechanical Durability 

J 

After subjet,tion to thenleehanieal durability te"t in a~·t'ordan\'t' with,'paratrr.lph 5.2. the mkwphnne {'~~hlt' 
assl'mhly shaUshnw 110 visible sip!;ul' of medmnieal (failure. 

. '. 

4.5 Vibration Stability 

When testrd in ul'e(lrdam'e with paragraph 5.:>, xU) fixed part of tht' mi,'rophone I'able a~srmhly shall ('\lme lou"/,, 
fn addition, it shall meet the requirements of paragraphl> 4,8 and 4.9 durin~ the test. . 

4.6 Temperature Stability 

The microphone ('able assembly (-<hall meet the rceiIulJ'~~.n:enti' of paragrapb 4.8. ·1,.9 and t..lD when tl,~tt'd at low 
and high temperature. in ueeorciauce with paragraph 5.4. L()'~1i\ temp/;,ratul'e tt'8ts shall be \'\mdu('trd at -30 o·C {-22 oF} 
or the lowest temperature at whkh the mamifa('turer states·~{i(\'r., 4.2.d) that hi~ unit will opemtr properly. whir'ht'v{'r 
is lower. and high temperature tests shall be conducted ilt6(~.·C (140 .~] or tIlt' highest temprratucr at which tlip 

nlllnufu('turer, 5tatt's (par. 4.2.d) thut his unit will operate Pl'ojJt·tty, whkhe\'~r is highl.'(. 

4.1 Humidity Stability 

The ruierophonl' eable assembly shall meet tltt' (equirem"nt:'l .of paragrapk~ -1..9 and 4.10 wlwn trs!t'l! at hi~h 
temperature and humidity in <l<'{'{)rdanre with paragraph 5.5. 

'l 
"1 

F 
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J 
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4.8 Condudor Re&istance 

Wht'Jhtrsted in accordance with paragraph 5.6. the resistance of each condurtor~' whirh indudes tht' rt~'1Atart 
resistance of thl.:' mkrophoIH.' ('onnector plug and receptade, shall not exC'eed 300 miHiohms. Tit,is tr~t sh~j,!! bt' 
conducted under the environmental conditions required by paragraphs 4.5 and 4.6. 

4.9 InsulationResistanc& 

When tested in al'cordance with paragraph 5.7, the immlation resistance between earlt c/mductor anrl tbt' 
connector shell, and between each two ~'ot}ductQr~()f the cable assembly, shall be at least 500 JJH'g;ohm~. This test 
shall be rondtit·ted under tbp environmental ronditioulLxequiredby paragraphs 4.5, 4.6 and 4.7. 

4.10 Interconductor Capacitance 

Wheu tested in accordanre with paragraph 5.8.th,~ (~apadtanre betwe~n e,ach ('OndUeWT and the ('onnectot '\ht'll. 
and beh.een each tW-I) condu('tofl' of the (~ahle as:;embly. !->hallnot exeeed 1500 pF.This te/iit shall be ('oudu(.'ted under 
the emironmentaJ conditions required by paragraphs 4.6 and 4.7. '" . 

5. TEST METHODS 

5.1 Test Equipment 

. The te,.; equipmellt dest'rihed iii this s-eetion ill hmited to that equipment whil'h i,. the 1lhbt eritieal in making the 
required men~ell~nti,.AU ·nther test equipment shall be of I'omparable qua!ity. .~ 

5.1.1 Environmental Chamber 

The environmental chamber or phambers· hhall he ('apable of produ('ing the temperatures and humidit}requift'd 
by paragraphs 4.6 aud 4.7. The te!;t items shall.be shielckd from air ('urrent:> blowing diw>t1y from lwalin~ or \'!lOling 
elements in the chamber. The tempemture of the item under test shall be meubured with a thermometer ;;eparate frolll 
the sensor u~}ed to (,(ptmI the ('ha;nher air temperature. Likewise. the humidity ljhall be measured with ahyp;rometer 
separate from the sensor used to control the ~umidity. 

5.1.2 Test Receptacles 

The test rereptacle (with condurtor leads) 8haIt ('onsist of a ,t<·contaet {'oJ\ne1'tor rereptarle that mate" "'ith th(' 
microphone connector plu~, has the dimension!> ~h'en ill figure 2. and has a IS {'m {6 in) length of16 gauge ('lIpper 
wire attached to eaeh of the four conductor pim;, 

The test reeeptade (with connector shell lead) shall consh,t of an ident!ral receptade whil'h has no ('on<I\l('tor 

leads but does have a lead attaehed to the ('onnector shell, if one ~)f the ('ahle condul'tors is not 5(1 (·onlleeted. 

5.1.3 Megohmmeter 

The megohmmeter shaH be I'apahle of measurjng 500 megohms of dc resistance with all ullI'ertaillt} not til 

exceed ten pereent, using a test voltage of 100 volts. 
:1 

5.104 Capacitance siHdge 

The capacitance bridge shall be eapable of measuring 1500 pF with an uncertainty not to exceed tt'D pcn:ent, 
using a test frequency of one kHz, 

5.1.5 Voltmeter 

The voltmeter shall have an intemal resistance of at least 20,000 ohms and bhall be capable of measuring 300 
millivolts with an um:ertainty not to exceed five perr:ent. 
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5.2 Mecht,:mkal DurabilitYf Teit 

~-'-~-. 
;t} , 
• 1{' 
;,. -to ~-.: .;.-.' .... ;; 

TlllERAHCES 

DeCimals :: IU3 rom ;£OU05 HiT 
Angles ': 1/2 

Cuunert the mit-mphon!' c~blt' piug to a mating ft't't'ptad!' that ha~~ the dllJfi>n,.ion .. given in fi;':Uft' ~ and t:"~!l 

Ih~n(·('t it. Perform thb le"t "equt'nt't' 200 'illw", 

J{(>t'ulUlf.'l't till' plug to thi' rt','eptad(' arid fix Ihl' pHlittion lit' tilt' rrl'f'¥f'adt", ClllltH'\·t {~.l)thl'r I'n.l ,,{ mi(n'~.ti"lll' 
('ahlt'a~"eJllbh In a mif'ropho!lt' in ul'{'()fdanre wIth the maJlufal'tun'r'~ lnl'trut'tlun,. nr. in tIii'1:r:~li,~~~". m ;l!'mr.hnd' 
with i~.pnd l)ru~,tit'f'. EMend the mierophnne i'able a.,,.emhly to it,. "pt't'ifit'd length (par. ~f.ll in "!H,i;~~~'fuil~~'r tbt th!' 

e,tf'nd:ed !'ahlr i., at right angle., tu the aXt'~ of "ylllnlt'tr~ of thr ('onnet'tor lind the mil'l'ophtlnt' I\~hidl <h~kl'!ll 
paralhtl to eat·h utht"rl, tht'r('Ly ne"(in~ the mblr ('nd:. thr{)u~rh an~l('~ of ahout 90'\ Prrfnrm tili,. ('xten:-inll fllrlU _" 
timcl'. fl'turninf! thr ('able lulhe n'tra('tl'd pw,itidn aftt'f em'h t'xtt'n~i()n. 

5.3 Vibration Test 

Se('t;n~ the te~t rt'('('ptadt' {with \'oWiut'lor It'atl,,} I" tht""hakt' tablt' In a ".uitahl(' bI'JI·k~·t t:onm'd llw 
mi('wphOl;P ('ahle a .. sl>mhly to tht' 1('''1 frl:eptal'lt· and hl"l~ tht' pluf! in plan' \\ ith' tht' wupllllp: ring. Fi\\,.,t~)n tl\t' l,d!!'r 

end oftht"il'etrrwted cahle to a nomibratory ",uppoct adja{'ent to tit!' ,.,hake tahle. 

Perfobn a two-part lest for a total of :m minutt's in ead1 (If t\\Il dir!'t'tintl"" nanwh tIl(> din'flint!:- parallt'l ttl. ;1l1.! 
pl'rpcndkur,\lf tn, the ITlujur ;t)(is uf tilt, I~()tln,'{'t{lr pair. . 

First i;r,\hj('('t tht' itclll unticr It'st tn three five-Illinuie ('ydes of ~implt' harmllni(' milt ion ha\in~ atl ampli!u.J'·:Ht 
0.:18 mill (O}n 5 inl'll} {towl excursion 'of 0.76 mill (0.03 inch!} applied initiall;. at a frequt'nl'Y tlf 10 III and !tUTt'iN',J 

at a uniform ..,:ute tl) ;;0 Hz in two and ont,·half lllinlilt'R. thell dt'('fea~('d at a uniform ralt' to 1tI HI ill tWII anti oue·half 

minutes. 
TI}('n tlul'i'r('Ilhe item under tt's! to thret' fht'·minute ('ydes Ill' !:'impIe harmonie ntllti{1II ha\il\.-; an ampJitUtli' Ill' 

0.19 mru (O.O~1.5 inrh) (total t'x('UrSiOll ().:~8 rum {O.O 15 im'h)j applied iuitilllly at a fr<,qul'I1t')' !If $(1 Hz and in('t('a,,(·d 
at a uniform ra\i~ to 60 Hz in two and line-half minutes, tht'll dt'I'reaJ-t'd at a uniJ&iffurate to :{O HI in tWII anti one-half 
millu!t,s, 
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, ,Re31eat for the other diredion and perfoml the conductor resistanee test ina('r,ordnIil;e withpara£{aph 5.0 during 
the last fiv~{lnute& nfthl.' vi,bral;,)~test., ""f1? , 

RelWii'e the test rereptadl:' hnth ('onductor leads) with the test rert'ptadt~ (Wltheunnef'torshC}rt lead). Rt"}l{'at tilt' 
abov~4filtat\(}n tt'M and perform thl.' jnJ;ulation resistan('e test in a('cordanrt~ with paragrapb 5:1 dU:tin"~ tlte last fint 
mj~t(>s of the vibration test. '" / 

!t 
5.4 TemperafureTest i: 

" , :j 
Plaet' tht' mi!'wpht)nt' ('able assent},l.". I,.~nnet'ted and hwked h,l the te~t~;I'f'pladf> iwittc f(ln.ll1r~Ht k..wf!')~·i1jtlll' 

t'm;ironmental (·hamher_ Pf'nnit up ttY 5vm-{2 inl !if ('arh rnndu.~tm"tu protrudt' frllm, till' dlamlwr fllX' ,f?:",p i'l 

('Onlll'etin~ lest t'tluipment. Adjust the, tf'mp!m~turl:'lIf tllt' rhamher til tht'~t'qa~red it}~t{'mt~i'tatu~e :±2.:~ l~:;U) "Fk 
After the itl:'m IIntit'r te!<t hat< rearhl:'d temperntur" <'quilihriinft. maintain it <It thi .. t{:mr'~{:mtur~'fm' :IO minut ...... , ~lOd 
~f'fl pnweed in (ll'('qt'danee with para~raph 5.6. Rl.>peat tht> abnl't' prtwt>durt> at Ulf" rt·'lu~r':r.Jhigh It<mpl'f~1Ir1' ~:':" ~ ~C 

, ,oF ' ., ' c.' ' 
~ ±.t6 1). , '.' - /1 ' ' . 

. ' ~,wia{'e t.ht> tl'~t rel'l'ptal'1e {with {'ooauctor 1l!'1YJ. .. } wit~ lhe te~,t $~('l'pi...llf'iE' (\Hth'/puI'C!1ft' 4idl h'adi and pt-rmit 
up hI ;, I'm f:? m) IIf til(> tl'~t lead from diP j'tmm:;-i'tnf 5111'11. If present ..... HI prntrm]l' 7.wnr::71l(~ (·hamher. Hf'pt'at dlP .ll",w 

low and hilth tl'mper<lture test..; and pf(I('eed in l1('j'llflianft' Ifith llam~rapho; 5,7 and 5J.~' 
~- " (;/ 

5.5 Humidity Test ," <I' 
frY 

Plaet' tht' miHoph'lllt< ('able a~"l'w.bT!-. cUIln£>eted Ii!Ud tncklXt tothl:' te!o.t rtrJeptltrie Iwith ('lIiUlt'd"r "jlt'li i('ad), ~n 
the l'uvirnnmental,'hambl'L I'.e,nnft Uli to S em 12 in} uf '<"(ll·h t'!lUdUctitr 111'1 ~ht, ('able a""'f'mhl~ til pnltru~w tWill ttw 
i'hamber fur t'a~ 10 'I'Ilnnlwfing test e!Juipmt'nt:,Th{"~~llt !rad !rt:m t~e (,/J.nn~~Itt~r 4wll. jf pre"'{'TIt. m:t~ prlltrudt' til ~tlw 
same extent. AdJu:-\t~he I'hamhef til a temp!:m',i:ure Ht ,?iO ±2 C (122 ±.3.ft QI'j and a 1:'t'latlV(' hUlllHht\ lit at 1t>ast 911 
I't'feent. ~fajJ11Arfi tiM',"" ,'ul1cliti!l!ls fur at feast t'ight hi/lUI'S and ~ht'n. with the test item ,.,til! 1U tilt' dlJmlwf. pJlfl'l't'dill 

af('ordam'e \~ith paragraph .. 5.7 and 5.S., I: 

5.6 Ccmdudor Resistance Ted 
• . /,1 ~-:: -

Conrlet't the t'quipml'ut a~ ,.,hown in figUft' ;~. il'hnu~in~ uue of til{' "Imdu(,tur,. of rh,· i'j'bIt· a"'''''~djh t',r t~· ... l. 
ConnN't tilt' voltmeler so a" to measure tbe;;~m of 'tm. volta:!!:' drops aerns .. tht'" t~Hnd\l(,tur llU.Jt't w~. ~!w' t'tlmH'.tnr 

plu~ and ('{JnnN'tor reeeptaeie. but nut the \\lltage tJJr(JJI!'> al·w.-." tht> I'Hndu<'tnr·to-i1mm4·tt'r l,lz,W fit'1'HUllul'tur.to'pnwt't 
sour(~e ronnel'lion,,_ 

I 
I 

DC POWER ,0' 

SOURCE 

ENVJRONMENTAl 
CHAMBER 

1. 

r 

VARIABLE 
RESISTOR 

T 
_._--- -, . 

CONDUCTOR : + 
~~~~=--' 1 

If~:[_' _V_O_lT ... _M_ET_E_R --&1 

'. 

jl"--...,.;.-------.'1" 

+- AMMET~\ J J 

Fu;t,RE 3. l3Iork diagram for the mea~u~meJII of m"duetur resistulICt': 
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5.7 insulation . Resistance lfest -:c--;:
>~: 

Connect any two (~onductors (1rthI'UlirroI1~une t~~le al'<'t'mhl~ I" }hty.mp~:!hmmf'tt'rlJ.nd "et tllf' Il1I';!'lhmnll !I'" 
tt'!it voltage 10 lOt) ,·olts. Apply tIle tt'st ~<Jnagt' tor a periud Il~"'J1J!'c>mimlh' amI then notl' till' Jn~lda.ti'mnn'i.,i·tan,,:l't~ 
indieatNi hy the JlIt'gohmmt'ter. R~(1cat th~,-measl1rem~'lIli' ",Kh uf th.· nthrr fiw nm!iv;(tuT P,UII" ,jlmhinuHda··· 

. Repeat the insulatitm resistance test be~~-en t'w.Ar mnciut'fuf and tIll" l'"mwdur ~heU Hi.ur m"[hur"rlV'n:"~ ehrp,> it ·,w· 
IJf the t'onou<-tlitl' is ('nrmc('ted tn fhe shel.J1:· . 
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5.8 Interc:ondu~~t ~.¥acttanc:eTest 

Ctlnlle&"'ilff~· tWI) wm.lul'tur,.; flf thl', rrtrftfled l}lll"'Wj}h'Hl;'" ,'~!hlf' i1"l'mbj., f,; ttl" '·;.i!,tnl;lf\,·!· itn,!;.::-' .md mi-.~<;.' 
th.· \'Ul'ill'itaul'l' hNwet'~lf them at :a frl!.!flllflll.";' W·r~Hl. Then ml'a~tl.r!· !tw ml(·rn.tlIlu<i<u· "-al'il,'lt.:1it. ".., Hf ~i", -4!w t ,,' 

.{'ondu,'tnTF,m: .n'll1bi~atiorl!'\. FilJfttf}. J!Y~rt> tht> t·apal'itann·." het\H'~"'r/ ,'ad, ':'1'Il.illdnr awl till" v..>m:," h.; ~hd! V" 
'me •• m .... m~!nt"'; thn~e if ont" tlf Ihi" ;'ondm tnrl> i!- t'l)nn('l'wrl tIT tIn- ... hdli. 
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