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FOREWORD 

Following a Congressional mandate* to develop new and improved techniques, systems, and  equipment to 
strengthen law enforcement and criminal justice, the National Institute of Law Enforcement and Criminal Justice. now 
the National lnstitute of Justice (NIJ). established the Law Enforcement Standards Laboratory (LESI,) at the National 
Bureau of Standards.  LESL's function is to conduct research that will assist law enforcement and criminal justice 
agencies in the selection and procurement of quality equipment. 

In response to priorities established by NIJ. 1,ESL is: (1) Subjecting existing equipment to laboratory testing 
and evaluation and (2) conducting research leading to the development of several series of documents. including 
n a t i ~ n a l  voluntary equipment standards, user guides, and technical reports. 

This document, NIJ-STD-0217.00, Microphone Cable Assemblies for Mobile FM Transceivers, is a law 
enforcement equipment standard developed by LESI, and approved and issued by NIJ. Additional standards a s  well as 
other documents are being issued under the 1,ESL program in the areas of protective equipment, communications 
equipment, security systems. weapons, emergency equipment, investigative aids. vehicles and clothing. 

This equipment standard i f  a technical document consisting of performance and other requirements together with 
a description of test methods."Equipment which can meet these requirements is of superior quality 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 requirements 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 purchase documents and require that any equipment offered for purchase meet its requirements and that 
this compliance be either guaranteed by the vendor or attested to by an independent testing laboratory. 

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

The  user guides being issued are  highly readable and tutorial in nature in contrast to the standards, which are  
highly tee-hnical and intended for laboratory use by technical personnel. The  guides provide, in non-technical 
language. information for ~)urc*hasing agents and other interested persons con(-erning the c%apabilities of equipment 
currentl! available. They may then -elect equipment appropriate to the performance required by their agency. 

S I J  standarcls are  -ubjected to caontinuing re\iew.** Technical comments and recommended revisions are  invited 
fronl all interestetl partie.;. Sugpe-tions 3h11uld br  ad1lres5eci to the Program Jlanaper for Standards, Yational lnstitute 
of  Ju+.ti~.e. I .S. I ) r ~ ~ a r t r n r n t  ot 'Justi~.e.  U'a?;hingtr~n. I ) ( :  20.53 1 .  

Lester I). Shubin 
Prograni t lanaper  for Standards  
Sational lnhtitute of Justice 



NIJ STANDARD 
FOR 

MICROPHONE CABLE ASSEMBLIES 
FOR MOBILE FM TRANSCEIVERS 

1. PURPOSE AND SCOPE 

The purpose of this standard is to establish requirements and methods of test for microphone cable assemblies 
used with mobile FM transceivers. T h e  standard addresses the  multiconductor cable and plug used to connect the 
microphone to the mobile transceiver control head. This standard is compatible with the other NIJ standards for 
mobile FM transceiver equipment [7.8.9,10, I l l*  

2. CLASSIFICATION 

Microphone cable assemblies for mobile FM transceivers shall be of one class. 

3. DEFINITIONS 

The  principal terms used in this document are  defined in this section. Additional definitions relating to 
law enforcement communications are given in LESP-RPT-0203.00 (21. 

3.1 Control Head 

T h e  assembly which contains the transceiver controls available to the operator, their circuitry, and receptac-le?; 
for the microphone cable plug. the speaker cable plug and the tranacei\.er c-ontrol cable 

3.2 Microphone Cable Assembly 

.4 flexible multic*ondrrc.tor cable terminated by a cal)le plug at one rrlcl. and ha\ inp e ~ p o s e d  Iratl- for corlnec-tinp 
a mic*rol>hone and a f)ush-to-talk (PTT) switrh at  the other rncl. 

4. REQUIREMENTS 

4.1 Configuration 

The microl)hone vable as>en~t)ly .*hall lwn-i-t ,,I' a rl:trac.tile four-c.or~clu~.tor ~.ahlt ,  1.8?0.:3 nletrr. ( O f  I I'rrtj In 

extended length. terminated at one end Hit11 a r~lic.rr)l*l~l)ne c.onnec,tor !)lug ttavinp the ciin~en.;ionz shr)wn in I'igure I .  
T h e  ~ . o l ~ ) r  coding and f)in numbering iecluenve -hall I . ~ ~ I ~ ~ I ~ I I I  H i t t i  t a l ~ l r  I .  
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FIGCRE I .  Micn~phonc connector plug. 

4.2 User Information 

Manufacturers shall supply nominal values of the following: 

a. Electrical resistance of each conductor 
b. Electrical resistance of each conductor's insulation 
c. Interconductor capacitances 
d. The range of temperatures within which the equipment is designed to be operated. 

4.3 Test Sequence 

The microphone cable assembly shall be tested for the following requirements in the order given. 

4.4 Mechanical Durability 

After subjectioll to the me(-hanical durabilitv test in accordanve with paragraph 5.2. the nlic,rol)hone c-al)le 
a3sembly shall show no visible signs of mechanical failure. 

4.5 Vibration Stability 

When tested in acvordarlce with paragraph ,5.;%. no fined part of the mic*rophone ~.at)le a>sernt)l!. shall g,orne I4)ose. 
In addition. i t  shall meet the requirements of ~)aragral)hs 5.8 and 4.9 during the test. 

4.6 Temperature Stability 

The rnic.roph;)ne cable asliembly shall meet the requirements of paragraph* 5.8. 4.0 and 4. I 0  hhen testecl at lob 
and high temperature in accordance with paragraph 5.4. Low temperature tests shall be conducted at -:%O '(1 (-22 O F )  

or the lowest temperature at which the manufacturer states (par. 4.2.d) that his unit wi l l  operate ~)roperl!. whivhever 
i k  lower. anti high temperature tests shall be c-onducted at 60 "(: (140 O F )  or the highest temperature at which the 
nlanufat*turer states (par. -F.?.d)  that his unit will operate properly. whivhever is higher. 

4.7 Humidity Stability 

'I 't~e nlil.rl~l~h~rrlv 1.al)lt. a--rrnt)l> -hall meet ttlr r r t ~ ~ ~ i r t ~ n l r n t -  111' llaragral)hz .L .O arltl 4. I f )  H ~ C I I  te-tetl at high 
t tSnl~~rrature a11tI l ~ u r ~ ~ i ~ l i t \  111 a t . t*~~r~Iar~, , t -  hit11 l ~ a r a g r i ~ l ~ t ~  .i..i. 



4.8 Conductor Resistance 

When tested in accordance with paragraph 5.6. the resistance of each conductor. which includes the contact 
resistance of the microphone connector plug and receptacle. shall not exceed 300 milliohms. This  test shall be 
conducted under the  environmental conditions required by paragraphs 4.5 and 4.6. 

4.9 Insulation Resistance 

When tested in accordance with paragraph 5 . i .  the  insulation resistance between each conductor and the  
connector shell, and between each two conductors of the cable assembly, shall be at least 500 megohms. Th i s  test 
shall be conducted under the environmental conditions required by paragraphs 4.5, 4.6 and 4.7. 

4.1 0 Interconductor Capacitance 

When tested in accordance with ~ a r a g r a ~ h  5.8. the capacitance 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. 

5. TEST METHODS 

5.1 Test Equipment 

T h e  test equipment described in this section is limited to that equipment which is the most critical in making the 
required measurements. All other test equipment shall be of comparable quality. 

5.1.1 Environmental Chamber 

T h e  environmental chamber or  chambers shall be capable of producing the temperatures and humidity required 
by paragraphs 4.6 and 4.7. The test items shall be shielded from air  currents blowing directly from heating o r  cooling 
elements in the chamber. The temperature of the item under test shall be measured with a thermometer separate from 
the sensor used to control the rhamber air  temperature. Likewise. the humidity shall he measured with a hygrometer 
separate from the sensor used to cnntrol the humidity. 

5.1.2 Test Receptacles 

The  te5t receptacle (with conductor leads) shall consist of a 4-cr)ntact connector receptacle that mates with the 
microphone connertor plug, has the dimensions given in figure 2. and has a 1 5  crn (6 in) length of 1 6  gauge copper 
wire attached to each of the four condurtor pins. 

T h e  test receptacle (with connector shell lead) shall consist of an identical rr(.eptac,le whic.11 has no c~ontluc~tor 
leads but does have a lead attac-he~f to the c:onnec*tor $hell, if one of the val)le c.onct~~ctor* is not so  1.onnectt.11. 

5.1.3 Megohmmeter 

. . 
Itre mego t~mn~r te r  .hall l)e capable of n~easur ing 500 megohms of ti( .  reli iata~~ce with an r~nc.ertaint!. rldtt  t o  

exceed ten percent. using a test voltage of 100 volts. 

5.1.4 Capacitance Bridge 

T h e  I-aparitanre bridge shall be capable of measuring 1500 pF  with an uncertainty not to exveed ten perrent. 
using a test frequency of one kH7.. 

5.1.5 Voltmeter 

The  \o I tmt~ t r r  -hall have an inter11a1 re-i..ta~~ty of at lea-! 20.000 011ri1- an(] - t~aIl  l)r ~ - a ~ ) a t ) l e  01' nlea311ring 300 
r ~ ~ i ~ ~ i v o l t ~  with a11 1 1 1 1 ~ ~ r r t a i n t ~  not t o  v \ t ~ e ~ i  f i \ e  Ibercent. 
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FIGLRE 2. Microphone connector receptncle. 

5.2 Mechanical Durability Test 

Connect the  microphone cahle p lug  to  a mat ing  receptavle that has the dimensions given i n  f igure 2 and then 

disconnect it. Per form this test sequence 200 times. 

Reconnect the p lug  to the receptat-le and f is  the posit ion o f  the receptacle. Connect the other end o f  microl)hone 

rahle assen~l)l! to  a mit.rol)hone i n  ac1.ort1anc.e u i t h  the manufacturer's instruc.tionr; or. i n  their  al~sence. i n  ac.t.orcian(.r 

u i t h  good 1)rac.tic.e. E x t e ~ ~ t l  the mi(.rol)hone cable assembly to i ts specif ied length (par. 4.1) i n  r;uc.h a manner that the 

extended cable is  at r igh t  angles to the axes o f  symmetry o f  the connector anti the mic:rophone ( u h i c h  are k e l ~ t  

paral le l  to each other). therel)y f les ing the cable ends through angles o f  about 90". I 'e r fo rn~ this extensiun 1000 
times. re turn ing the c-ahle tar the retrac.te11 1la)xition after each extension. 

5.3 Vibration Test 

5ec.ure the test rereptat-It. ( k i t h  conduc-tor leads) t t ~  the i h a k e  tat)le h! a  itabl able brac>ket. ( i n n e c t  the 

n ~ i ~ . r ~ ~ l ~ h ~ ) n e  t.aOlr a-zen~l) l t  111 the te.1 rec.el~tac.le anal lock tht. l l l ug  i n  plat.t> u i t h  the ( , , ~ ~ r l ~ l i n g  r ing .  I.'a,tcar~ the 0tht.r 

en11 t ~ f  the retractell c,al)le to a nonvil)rator! ;upllort a~ l javent  to  the -hake table. 

I 'e r fo rn~ a tuo- j rar t  te-t for  a total o f  30 minute* i n  ea(.t~ of  two direction-. narnrl! the d i rer - t io~ i -  para l l r l  to. and 

I)erl)enclic.ular to. the major axis o f  the (.onnec.tor pair. 

First  .uhject the i tem under test to  three f i te -minute  (.yc.le+ o f  >ilnl)le harmonic mot ion  hav ing an anlpl i tude o f  

O.:M r l lnl (0 .015 i11c.h) [total excursion of 0 . 7 0  m m  (0.03 inch) ]  appl ied in i t ia l l y  at a frequency u f  1 0  H z  and increasrcl 
at a un i fo rm rate to :30 H z  i n  two an11 one-hal f  minutes, then dec.rea3etl at a un i f o rm  rate to  10 Hz in t u o  and one-half I 

n i i n ~ ~ t e - .  

.I.II~II - 1 1 1 ) ~ t * ~ ~ t  ! t i e  !ten1 11rider I P - ~  111 t t i r r r  f ' i t ~ - n ~ i ~ i u t e  ~ . !c l r -  01' -in111Ir h a r ~ n t ~ n i ( ,  IIIO~~I)II hav ing ac a n i f ~ l i t u ~ ~ r  o f  

I l . 10  I I I ~  (0.0075 ~ n t , h ~  I total  e\(~ur- lo l r  0.:%8 IIIII~ 10.01.5 1 1 r ~ ~ l i 1 1  a1111lied in i t ia i l !  at a freaiurn(.> of'.'%O H z  a111i in~, r ra-ed 

at a ~ ~ n i f t l r n ~  rat? ( ( 1  00 H7 i n  IHO an41 one-hal f  n i l r lntr- .  then (1rr.rt.a-rrl at a ~ r n i l i ~ r n ~  rate 1 4 )  30 H z  i n  two an(! one-hal f  

n i inutr- .  



Repeat for the other direction and perform the conductor resistance test in accordance with paragraph 5.6 during 
the last five minutes of the vibration test. 

Replace the test receptacle (with conductor leads) with the test receptacle (with connector shell lead). Repeat the 
above vibration test and perform the insulation resistance test in accordance with paragraph 5.7 during the last five 
minutes of the vibration test. 

5.4 Temperature Test 

Place the microphone cable assembly, connected and locked to the test receptacle (with conductor leads). in the 
environmental chamber. Permit up to 5 cm (2 in) of each conductor to protrude from the chamber for ease in 
connecting test equipment. Adjust the temperature of the chamber to the required low temperature f 2 "C (f 3.6 OF). 
After the item under test has reached temperature equilibrium. maintain it at this temperature for 30 minutes. and 
then proceed ia accordance with paragraph 5.6. Repeat the above procedure at the required high temperature +2 "C 
( t3 .6  OF). 

Replace the test receptacle (with conductor leads) with the test receptacle (with connector shell lead) and permit 
up to 5 cm (2 in) of the test lead from the connector shell. if present, to protrude from the chamber. Repeat the above 
low and high temperature tests and proceed in accordance with paragraphs 5.7 and 5.8. 

5.5 Humidity Test 

Place the microphone cable assembly, connected and locked to the test receptacle (with connector shell lead), in 
the environmental chamber. Permit up to 5 cm (2  in) of each conductor on the cable assembly to protrude from the 
chamber for ease in connecting test equipment. The test lead from the connector shell, if present, may protrude to the 
same extent. Adjust the chamber to a temperature of 5 0 ° t 2  "C (122Ot3 .6  O F )  and a relative humiditv of at least 9 0  
percent. Maintain these conditions for at least eight hours and then. with the test item still in the chamber, proceed in 
accordance with paragraphs 5.7 and 5.8. 

5.6 Conductor Resistance Test 

Connect the equipment as  shown in figure 3, choosing one of the conductors of the cable assembly for test. 
Connect the voltmeter so as  to measure the sum of the voltage drops across the conductor under test. the connector 
plug and connector receptacle, but not the voltage drops across the conductor-to-ammeter and the conductor-to-power 
source connections. 

r 
VARIABLE 
RESISTOR 

DC POWER 
SOURCE r// ------ 1 a 

AMMETER 

41 \' CONDUCTOR [ A- 

ENVIRONMENTAL / 
CHAMBER 

I UNDER TEST ------ 

VOLTMETER - 



Adjust the current through the conductor to one ampere. The voltmetcr reading in millivolts is numerically equal 
to the required resistance in milliohms. Repeat the measurement for each of the other three conductors in the cable. 

5.7 Insulation Resistance Test 

Connect any two conductors of the microphone cable assembly to the megohmmeter and set the megohmmeter 
test voltage to 100  volts. Apply the test voltage for a period of one minute and then note the insulatioll resistance as  
indicated by the megohmmeter. Repeat the measurement for each of the other five conductor pair combinations. 
Repeat the insulation resistance test between each conductor and the connector shell (four measurements: three if one 
of the conductors is connected to the shell). 

5.8 Interconductor Capacitance Test 

Connect any two conductors of the retracted microphone cable assembly to the capacitance bridge and measure 
the capacitance between them at a frequency of 1 kHz. Then measure the interconductor capacitances of the other five 
conductor pair combinations. Finally. measure the capacitances between each conductor and the connector shell (four 
measurements; three if one of the conductors is connected to the shell). 
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