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FOREWORD 
i, 

Following a Congressional mandate 1 to develop new and improved techniques, 
systeiiT!s, and equipment to strengthen law enforcement anc!. criminal justice, the National 
Institute of Law Enforcemenr: and Criminal Justice (NILECJ) has established the Law 
Enforcement Standards Laboratory (LESL) at the National Bure'auof Standards. LESL's 
functipn is to conduct research that will assist law enforcement and criminal justice 
agencies in t,he selection and procurement of quality equipment. , 

In response to priorities established by NILEC~, LESL is (I) subjectIng existing 
equipment to laboratory testing and evaluation and (2) conducting research leading to the 
development of several series of documents, including," national voluntary equiBment 
standards, user guidelines, state-of-the-art surveys and other reports. 

This document, NILECJ-STD-Q213.00," Fl\1, Repe~ter ~ystems, isa law enforcerrient 
equipment standard developed by LESL and approved and issued ·by NILECJ. Additional 
standards as well as other documents are being issued 'under the LESL program in the 
areas of protective equipment, communications equipment, security systems, weapons, 
emergency ~quiprrient, investigative aids, vehicles and clothing . 

. , This equipment standard is a technical document S;ol1sisting of performance arid other 
requirements, together with a description of test methods. Equipment which can meet these 
requirements is of superior quality an,<:l, is suited to the needs of law enforcement agencies. 
Purchasing agents can use the testc'methods described in this .standard todeterm~ne 

,firsthand whether a particular equipment-item meets the requirements ofthestandard;"or 
they may have the tests c~nduct~d on their behalf by a qualified testing lal:~)fatpl)'. Law 
enforcement personnel may also reference'this standard in purchase documents and require 
that any equipment offered for purchase meet its requirem~nts and t~:at this compliance, be 
either guaranteed' by the vendor or attested to by an independent tes,ting laboratol): . 

. ' The necessarily technical nature of this NrLECJ standar~,and its special focus. as a 
procurem.ent aid, make it of limited use to those who seek' general guidance conce"rning 
FM repeater systems. The NILECJGuideiine Series is designed to fiU that need. ,We plan 
to issue guidelines to this as well as other law enforcement equipment as' soon as possible, 
within the' constraints of available funding and theoveraJl NILECJ program. " _ 

The guideline documents being' issued are) highly readable and tutorial • in nature: in 
contrast to the standards, which are highly. technical and intended for . laboratory use 'by 
technical personnel. The guidelines 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. Recommendations for the development ofsparticular guidelines '. 
should be sent to us. ,. 

NJLECJ staridardsat~))~u~bj~cted to continuing review. Technical, comments and 
recommended revisions ,; are invited·fromaUinterested parties. Suggestions should, be' 
addressed to the Program Manager for Standards;·Nationl:\l I,nstittite of Law Enforcement 
,find Criminal Justice, Law EnfOrcement Assist~nce Admirii'sltation ... ,.U.S. Department of 
Justice, Washington, D.C. 20531. 

Lester D. Shubin 
Program Manager for Standards 
National Institute of Law 

Enforcement aond Criminal Justice 

ISection 402(b) of the Omnibus Crime Control and Safe Streets Act of 1968. as amended. 
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NILECJ·STD.0213.00 

NllECJ STANDARD 
for 

FM REPEATERSYSTEMS~~-

1. PURPOSE AND SCOPE 

The purpose of this document is to establish petformance requirements and test. 
methods for frequency' modulated repeater &ystems u!)ed by law enfOrCement agencies. For 
fixed repeaters, these requ.irementscollJplement those established by. the NILECJ fixed 
and ba!le station transmitter and receiver stalldards [17,21]. Likewise, for mobile repeaters, 
these requirements complement those established by the NILECJ mobile transmitteran~ 
receiver standards [18, 22]. This standard applies to repeater, systems which either do not 
haye special subsystems such as tone coding or selective signaling, or in which such 
subsystems are bypassed or disabled during testing for compliance with this standard. 

2. CLASSIFICATION 
., 

For the purposes of this standard, FM repeaters are classified by the band and 
number of operating frequencies. 
2.1 Frequency Band 
2.1.1 Type I II 

Repeaters which operateTn the 400-512 MH21 band. 
2.1:2 Type II . 

Repeaters which operate in the 150-174 MHz band. 
2.1.3 Type III 

Repeaters which operate in the 25-50 MHz band. 
2.2 Number of Operating Frequencies 
2.2.1 Type A . 

,-; 

D Repeaters which receive and retransmit on. the same frequency (F1/F1). 
2.2.2 Type B 

Repeaters which receive on one frequency and retransmit on a differenHrequencyotF1/~o 
'"~..:;::::;-.--::=.' '," 

F2)· 

2.3 Repeater Mobility 
2.3.1 Fixed Repeater 

See paragraph 3.2. 
2.3.2 Mobile Repeater 

See paragraph 3.3. 

3. DEFINITIONS 

The principal terms used in this document are defined in this section. Additional 
definitions relating to law enforcement coml11unications are given in LESP-RPT-0203:00, 
"Technical Terms and DefinitiollsUsed with Law Enforcement Communications Equip-
ment (Radio Antennas, Transmi{t~rS and Receivers) [9]." .... 

, :.; 
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3.1 "Duplexer c' " 

A device that permits a single antenna system to 'be used simultaneously for both 
receiving and trnn'smittipg., 

'3.2 Fixed Repeat~r (MQbile Relay St~tion) () , 
A base station'that aVJoJ:tluticalJy retransmits mobi'le service communications that 

originate on, the transmitting freqilen~y of the mobile stations and are retransmitted on the 
receiving frequency of the mobile' stations. 

3.3 Mobile Repeater (Mobile Repeat'er St~tion) 
A mobiie station that automatically'~;retransriiits,on a mobile servic,eJrequency those 

communications originated by handcarried mobile units or by other ,mobile or base stations 
directed to such hand-carried units. ' 
3.4 Repeater 

A combination of apparatus for receiving RF communication signals and automat!cally 
retransmitting corresponding signals on the same or: a different frequency. ' 

3.5 Repeater AudiofreqlJency Harmoni~ Distortion ""'" 
Nonlinear distortion of a repeater system cnaract<;:rized by the appearance in the 

output of harmonics, in addition to the, fundamentalc()mponent, when the input wave is 
sinusoidal. ' " , 

3.6 Repeater Sensitivity , 
The minimum cwsignallevel at the receiving frequency that,Jlppliec:ttotheinputport, 

will cause the repeater transmitter to energize and remain energized. ' ' , 

3.7 Selective Signaling , 
A means of obtaining the attention of a specific receiver by a transmitter using coded 

modulation. 

4. REQUUtEMENTS 

4.1 Minimum Performance Requirements 
The performance of the transmitter and receiver components of a fixed repeater snail 

me,et or exceed the requirements 0:f"'NILECJ-STD-020 1.00" Fixed and Base Station FM 
Transmitters [13], and NILECJ-STD-0206.00 Fixed and Base Station FM ReceiVers [17]. 
The performance of the transmitter and receiver components of a mobile' repeater shaH 
meet or exceed tl)e requirements of NILECJ-:HD-0202.00, Mobilefi'M Transmitters 
[14], and NILSECJ-STD-0207.00, Mobile FM Receivers [18]. In addition, the-pelformanc~of 
the repeater system shall meet or eX!i=eed the requirements of this standard; these are' c" 

summarized in table 1. All perfonnance requirements are ip=~l-1~reement with the Rules and 
Regulations of the Federal Communications Commission. In addition, all' applicable licensing 
and operating requirements of the F,CC shall apply [22, 23]. 
4.2 User InformCltion 

The repeater manufacturer or distributor shall supply all the information specified for 
the transmitter and receiver (se'e paragraph 4;2 of each appropriate standard listed abOve) 
as well as nominal values for the characteristics in table r. 
4.3 Test Sequenl~e 

First, the rep~ater system shall be subjected to the environmental tests specifie~1. in 
paragraph 4.4. Laboratory testing shall then be performed orfthe re'peater system as 
specified iri paragraph 4.5. Next, the transmitter and receiver components shall be tested in 
accordance with the appropriate' NILECJ standard except that the tests forre.cefver 
sensitivity, carrier output power variancql, frequency deviation, modulation limiting, and 
audiofrequency harmonic distortion may be· omitted. . 
4.4 Environmental Charc:acteristics 

The ability of the repeater system to operate ,in environmental extremes shall be 
determined using the test methods described in paragraph 5.3. 

2 -~?:.':' .,,- . 
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4.4.1 Temperature:Stability . ' ..' . ". .....p!~ '. . .. " ". " . . . 
.. ·.When -the ~peater system.is,.operated atambi~nt\femperatures. of· 730" C (--22° F) 

and' 60" C (14(y> F). its sensitivity shall,bel.4f£V or less and itscameroutpot power shall 
not vary more than"':" 3, +0.5 d~from the nominal v~oe (paragraph 4.2)31 . . 
4;4.2" H"midity Stability '. .., . . .:.',\\ . " 

After the repeater' system has' been maintained at 50" eX 122" F) ambient and at least 
. 90 pe~ent. relative humidity for eight hours or more. i.ts se.nsitivityshall. be .lo4·iL V or less 

and its carrier output powefshall not vary more than 23, +0,5 dB fromthenominal value. 
4.4.3 Vibration Stability (mo'l;.IUe repfjaters only) ' .. " ". . j: . ' . .' 

No fixed part Qfthemo,l)il~ repeater system shaUloosen, nor moyable part be shifted 
in position or adjus!mcnt. as a resuftcof th!s test·, ., " . 
4.4.4 Shock",Stability (mobile repeaters only) i .' 

No fixed part of the mobile\lrepeatersystem shallioosen,riormovable part be'shifted 
in position 01- adjustment,asa resUlt of this test.' . 

4.5 Repeqter Characteristics ......... .' .... . 
The repeater system characteristics" of' sensitivi~y, carrier output power:. frequency 

,deviation. modulation limiting and audiofrequency harmonic distortion shall be . measured in 
accordance with paragraph 5.4. . 0 . 

4.5.1 Sensitivity . ,." ... 
The repeater transmitter shall be energized' and. remain energized when:' a cw signal of 

0.7 p, VOl' less is applied to the repeater inpu!. .' " 
4.5.2 Carrier Output Power .,. 

When tlfe repeater transmitter is energized, the' measuredcarrier,outputpgw'vr 
delivered to a standard output load shall be' within -O.U +0.4 dB ,of the nominal valUe' 
except for the initial two seconds after applying power. 
4;:5~3 .Frequency Deviation " 
. when all rfsignal with standard test modulation is. applied to the repeater input, the 

,:.,-

measured freq~,ency dev!lition from the repeater transmitter output s~~11 be within 5 ' .. ' J .. "." 
percent of ±3 kHz. ' c,', ' 

4.5.4 Mchiulation Umitins, " '.' '. .. .V," // 

When an rf signal mOdulated with alkHzaudio signal and a, frequency devi,ation of. j~~{ 
±6 kHz is applied to therepeater input, the mea.suredfrequency deviation from the/::: 
repeatertr,ansmitter output shall be within -5 percent of:;t4.5 kHz;., .. y/ 
4.5.5' Aucliofrequency Harmonic Distortion . '. . ', . ..' .. ' ;y' 

• t • C.,~ '.' « 
When an ,rf signal with standard test· modulation is applied to the repeater input, tbe/ 

measured distortion at the output' of the repeater transmitter shall not exceed 10 percept:;< . ~ .~. 

Table I. Minimum Performance Requirements,for FM Repeater,Sys~ems 

A. 
B. 
C. 
D. 
E. 

~haracteristic 

Repeater sensitivity 
Carrier Output Pow~r Vliriance 
Frequency Deviation 
Modulation Limiting 
Auwofrequency Harmonic Distortion 

, ,f,"' 

.' ,Requirements' 

FreJfu~n~y Band (MHz) 
25:-50; 15o.:.174i4QO-5 12 

.O.7p,V 
:....0.2, "j;;,O.4dB 

5% 
5% 

10% 

Temperature and Humidity Characteristics 

F. Re~ater Sensitivity 
G. Carrier Output Power Variance 

1.4p,V 
- 3'1 + O.5dB 

3 
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5.1 SfandardTesf Conditions. '. ." .; 
Unless. otherwise,~~;Sified1.~r,f~rn('all me<l.surements at st~ndard test conditions. 

Allo~ all measuremenfeqlJipmentJo Warm lIP .. until the system/has achieved sufficient 
. stablhty topenorm the Illeasurrefits. ..... , '.' 

5.1.1StQndarci Temperatvre :/ .' . . . '" .' .' ..~ 
. Standardarnbie~t temp~a~ure shall be betw~en 20" C (68° F) and 30" C (86°F). 

,5.1.2. Standard ,Relatlv~Jfum'd'ty . . '. ., / .' . '. .' ~ 
Standard ambien~;Telative.humidity shall be between IOpe17cent and85~rcent. "i:.' 

j 

'J 
.~ 5.1.3 StandardPor~ Supply Voltage' ". . .. ~_.~_." ,'./ 

The stanq~i'8, supply v,oltage for fixed repeatersysteins -gOaleDe 120 voltsunl~,ss':' . , l;j' 
otherwis~ s,Pecifieci by the m~mufactur~r. For mobile repeaters, the st~ndard~llPely'!,:oltage "., .~'."" ·1,; 
shall be.determined from th~~quation V = 13:8 0.02 I, where I is the, cUI'[€mt, in' ;-1!"';. 
amperes( delivered to tlj~';l11obile unit. During testing, the standard supply voltage' shall be ., .•. lh'j 
adj4~te'd to Within one 'percent of the ,roltage required. .' '.' ',."" "'~'Ylv;1 

5X;4 Standa,rd test FrequenCies .' . . '. ,"y' . ·.·.·D'.':_,.I; .•. ~ ..... ( .•.. ~ .• f.','.·.~ .. <· •• ': ••.. ~.·, ••. ,~., •.• "·".'.'.<.'.il ... : •.•. , 
. ··f Thesta~<Ja:rd testfrequencyo.f the re~ater transmifter shall .. be ~;the s.,efifi~~"p~~tatiilg /J(lf '.' ._ 

freq~ency of. the re~ate.r transmltt~r (fTX)~ The standard tes~ frequ~l1cy ~f:1Jl.e"repeateJ: . 
receIVer shall be the speCIfied operatmg frequency of the re~aterrecelver((iix)·.· '. '. "'i/I. ..' 
5.1.5 Standard Test Modulation ,;, . ." "" _ "Ii ., . '" .'" J/ 

Standard test modulation ,shall 'be a. I kH~ sinusoidal signil. (fr6m; ii, source, with·".. j( 
distorti~n less than one percent) at a l~vel required to produce a ±3ii'kH~fi'eqqeJl~Y~' l/ 
deviation. " .... . I . " . ;_.-- . . / 

5.1.6 Standard Duty Cycle . . ;1; /! 
5.~ :::::~;~::tcycre shwi ~> conpnanus operation. . ,.' "f .. ..... ,' '. 

This section is Iimi~~d to the equipment thatis,rnost fritica~~, in "making th~ 
measUr.ements . discussed In this. standard. All other test· equipment shall {oLc~mparatjJe '.' 
quality. It does.~otlnciudeall of.the test equipment discussed in ,ref~re1:es [13;14,17;,1~1 " 
5.2.1 Test RG(;elwr" .' ; . 

. The test receiver used to determ;ne the audiofrequency dis,tortioh shall inc1udea 
standard audio output load whose resistance. is equal to the'load into which the receiver 
normally o~rates and shall have anaudiofrequency distortion of less th;:'n one percent at 
standard modulation. q . . 

,; 

5.2.2 Power Meter ' 
The power meter shall measure forWard power in a 50-ohm sys!em to an uncertainty 

of 5 percent or less. It maybe a 'through-line directional wattmeter, Or directional couplers 
with power meters on the side"arms. '. ,,' . 
S.2.,3,Standard Output Load .' . '.' .... . .'....,c, ~ __ c_.,;,,=~~~"~-~· ~ .. :,-~. 

"The standard rf output load shall be a 50-ohm resistivet~.hPjn~tio-n!ilaving ~ standing 
wave ratio (SWR) of 1.1 or less at the frequem::ies..-beiflg tested. "'If cmixial"cOmlectorsand 
cable are "used with the standard output i6ad; ihe combined SWR $~all be. 1. lor less." . 

::-~~~~"'::;) 5.2.4 Audio [)istortion Analyzer '.. . \" . 
"~""" ,The distortion analyzer, shall be capable of· measuring total<itidio'~dist6rtion'iit 

-'-c-<",,(requ'eoS:ies from 0.2 to 4.0 kHz with a 'mea§urement uncertainty of 0.5 Pfrtcent or less, 
f6e"'input impedance·in both the distortion mode and. the.voltmeter mode shall be I 
megoh~'or greater. As a minimum, the vOltmeterrange~hall befrorr(03 to' 30 volts., . 
5.2.5 Environmental Chamber l' . -~----~ .~ 

The environmental .chamber sl1allproduce air tem~r~turesof - 30 and 6(f C( -2.2./7
,: 

and 140" F) and relative hurniditi~s ih excess of 90 percent at 50" C (12ZO F) while shkilding . 
the test specimen from heatingorcoolingaiLcurfentsqlowing 'tlirectly on it, The . 
temperature of the ,item being tested shall be measurediiwitha lheml()p1etcr se,paratefrorri 

." '-", 4 '" j . " /. 
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the sensor'4sea td~ control the, chamber air. t~einperature. Likewise,.' ;~umidity:~~tr~U 'ire ' .... :1'1 

mea~Jlre~,with a hygroineterlieparate from thes~nsor, used to'corttrol humiditY;;5~ ~"'I 

5~2f6'f:Y~:~ra~i::~te; shall be capable of measuring th(;'!,peak'deviatio9;d';~ mOdul~ti~g '0~J 
waveform ~it?i~ an unc~rtait:tty·of five percent of the 'deviation being measured. , . //;~I 
5.2.7 FM 519n\'.lll ~enemtor. . ~' ...... ..~';.."",// . . . ,; 

The FM sigflfJlgenerator shall have a 50-ioh'mQutl)l~t iev~Vaccurat$ to':±:2 .dB.Tbe/of,~ . 
generator should jnclude a digit&1 frequencycotJlnter ,havlngaifuncerta.intYcllogreatet.thaIi . 
one part in 1(Yl, and a deviation. monitor or -dllibrated. ~~6tr()1 fer ~etehnjtlin!f~thJ' .peak" 
freque~cy deviatio~ wilhan' uncertainty no greater.{ha·r,~. fivep<~l;.ce~lf an integral 
frequency C04nter is not inclu~,ed, a, separate f~~q'u~ncx.,,:,couriter/ tiaving,the required 
accuracy shall peprovjde~.,: ' .," .."'./ . 

5.3 Environmenh:d Tests 
5.3.1·T~";peratJre Test ,c..' ./ . . . •. 

Place the repeatersy~((em;fn' an en vii-onmental c~;'lflilierand. adjustt','the . temp~ratur~. t<~;:, 
-30 ±2° C (~22 ± 3:6°j;), Allow the repeater systf6i ~9jl'C:rachteIhJierature t;:Huilihrium / 
and n1flintain it at this tejnperatu~."for 30 minu(es;~,Jl.i-ifh the repeater system;-:s~iIIinthis 

\. , ': . ~ . .~ " .. " . - . '." '. -" / .: ", 

envirol1rilent, perform the 'meaSurements despribed in para.graphs.5A:1 .. and5.4.2w1thoUt 
aadjusti~~ the reP7ater system. R~peat the'abbve procedpreat ~±'2°CJI40± 3.6~F);' 

5.3~2. H"midity Test ,.~,_<' ./. .' .' . ~ .......... . ....., '. .... .'. . ':. 
Plaa; the repeater system il)."an'en\aronrnenta17G~amb;et, adjustthe;relativehum~diWto" 

at least·90percent at 50;t; ~(>(122± 3.6°E),'fari<,fmaintain itirtjhis'environmerif.Jor'at· . 
iea~t.8 hour~; With the repfatt:ir ,syste·m.:stiH in this,,envifori'ment, performthei' tests. 
described in paragraphs 5:if~fafla5.4.2 without udjustingthe repeatej"systein. r;,.:~k~ ..... '. 
5.3.3 Vibration Tesft'(nl~bilerepec:ite,r:s-b~ly) .. . '.;, o<:'~~, . \',,:,"Y /' 

~erf~rma fVr0;;part test for u;totalof 30 minutesiri~~.Chof thr~e directions, qArlretY . 
the directJonsparailel to both axes of the base and perpendicular to th~plane of thc;}'base. c 

.' . First,);\ibject the repeater system to threefive~minute cyclei~,()fsimple ,barmoniC 
motiont[~vingan amplitude of 0.38 mm :(0<015 'in) [totalexcursionjof g;76p1rh/(9.03{fn)J 

. applied initially/at' a fn;que~cy'of. 10 Hz and. increased at . a;uniform:y-ateAo .3Dttz il1 two 
a~d., one-half minutes", 'then decreased at a uniform rate to 10 Hz in;'.(;()a~,p(jti~e;".half min~des.· 

jtt(~Th~:ri,.subj,ect . the. repeater sys!enfto th~ee. five-min~l~<~~~s<of'~simple . hCi~rh~nic. .:;, 
1?!rnotIOn havmg an amplItude of .0,19 rom (0.0075 mt~'excu~lon 0.38mm (0~p:151n)l 
,. ~pplied initially at a fr.~quency of 3Qi1t andil}~ease~/{t aU9ifom; nile t() 6Q ,!iiin:two, 

'and one-half miputes, tbendecreasecrat alJniform ~rattto 30",lf£ in two alJ.d orie~haJtminutes.<~, 
, Repeat for each of the otherJ~1'yO'd~rections: /;'/'" ':,i<~-,~<~= 

5.3.4 Shoc.k Jest (n:lobil~ire~~t:fitS only) .. /' __ '~;;Yr >" 

,-~ .'. Subject' the repf!~er':s¥§f~m to a serie~.,tif ten,.impacts it1eaeIi:6fphre~~mutually 
!,.l'1 ..... perpe~!,iicular dirediops Wltagraph5.~.)}~~~ch impact t() 'c0tlsisC6f .~ihalfsiQ~ waye 
~7'=o-~~~ .. _-,. ,'" .. ,cacceierafion<:or20~grlifB.~ffl( amplitu~9"a:n4; tT~mi!!i~econds .• · durati?ji' .. ~ Ap:pJy~.th~ }m)?l:icts " to . 

I
' the repe~ter moun~,~:?f?: .J" y :,oc~'v'" 

~~~-,;-'- 5.4 Re.peate.,~;re~fis . .;~_ :" v 

t
,,..- " Conne~t,4neeqplpment as shown in figure I if the repeatersystemha{'two ports; one' 
'" 1\ ~or the)~~§mitte~AutPut,. and one f~r the rec:eiver input C?nnectthe~qulpment as shown. 
,f',,""""; \\ mfiguf~ 2 If the' repeater system has only one port for bothmput and>o!..1tpUJ.·' ····.7·~' 

I~~ /,/~.4:f~~~~~~;,~Ge;'::eqUipmenttq]heCrepeater Sy~{e~ii1'accbi-d~nCe~~jth p~ragrnph 5A. 

~
' ' ,'> ~ j .< TI!,neitRF~ff sign~lgenerator to the ref,:eive·1frequency with 'nomodtihltlon;",Startingwith 

.Y ,;;,:;; ,//<Z"~ro outP~. t from!pe . generator, sloW~Y. inGrease the output U.rifif thS:t~ans.ml.·.tJer is'.e~ergi2:ed 
#,p ~!1d rem~hs energIzed. Record. the~lgnali,generator:output. If th~·se.t~p~n~~ure 2 IS used, 

I'."':.'.;.'" ... v/" c~rr .. ect Jh~ ge. n.erator out.put .. '. f()~ .. t~~~o~~.ss of the auenu~tor and dlrectlonal"couPI .. e.r .. ; The 
.· .. ·f value Qbtamed IS the repeater sensitIVIty . ..", .... 

i':::. ~_~l~ . ." . 5~ ... . :"." ~. 
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... "' .. ' "',:.>, , ", ..' '. \~: • r":l" .; if ,~?, .c "'>!~"<fJ 
i"5~4.2C~:~!~~'~I1~~:!r::~;trient .. tP.· the· r.epeater systemi~c~~rdanc:With .l3t~jrapi1:5~4.~~rf?~l' ~~~I 
1 Energize ,tn~ ~pnsm,itter wi~h np modttlatfotl.,. ~~therfTI~nually~'pY;~.~~ci;of iii~)~<;~eiyer ,ane./;~j,~. :1; JVp{F:;'~ . 
record the(mtpuH)C?\w~rindicated(;)n ~he pOwermet~r.. ," <I .' ...• jl;~;,./;,<".<~ /" ,'i\L;/'> 

~ 5.4.3 Frequency·Dtl~/[~li'~IOn '.'i~', .< .• \, ..... ' • • " 'l( 'j?f:';., 1~~<oitf~d":1 
Connect J~e' festeqQipmentt0 th~ re~ate~!sy~tem ifl' ac~.<?r~}lnce; with !?~~~~P~~~~~1;,.:;.A;~'~~~c-i-:~tJ.)!;i1 

.·Set the. FMslgnal generator to the recelvtfrequency;andaaJust It for,ss~an~Br.~~~t/. .r ." .1 

modulation. Adjus!"the gener~tor output ~p:that 1"mjiIIiyoli is :~i!ed~tot~;:ih~ei~r}np':!t " '" !\\ ;I 
port and'lhe transl1)jtteri~energized.¥easure the frequeniy devi~tion f(Qm.t~J~~r;l9smitter. ,;.co= ,.::~t~'1 
5.4.4 Modulation Limiting ;i. ,,_' '.' ". . '. . ....• .' . IL . . ';;-;' ..:):~:: 

,.Co~nect the .. test. equipmenf'to the repeater&llst¢mfinacoordanc~oy..i*p,;aragraph/~;1·: ::'~}. ' .1 
Set the' FM signal genemtal to the receive frequency, and, adjust it for i~tandard test /'".".,.1 

lJlodulatio)l. ApJust the generator rf output' so that on~ millivolt is applied ,t~~ tile rec~iver'/ 'f 

eeinputpO!1 and toe transmitter is energized. Aqjust thefreq~!lcy devla:tionodheFM .r.;Ignal ' ) 
generator to ,6 kHz and measure the freqU~!l~ilAjeviatlon'6~·th,.e.Jepeater.'I~ .:1'/ ': /,::7 "I 

5.4.5s:~~!~~~~~et~:~ ~:~:!ritD!&~~~O~;peate/ s~~;;m in:cCOFdancewith ~a~~p115~Z ,J, :. A~( I 
Set/the FM 'signal generator to the recei.ve frequency and;'adjust thegeneratorf(jfi1standard " .. , ./.: '. 
test "modulation using a 1 kHz nioduhiting signalwith a Jota} distortion· of 0.$ percent' or /';:~'"'' , 

,less. Adjust the rfoutput of the slgnalgenerafiQ,t,so tlhat t: millivolfis applied t9 the . .'/ 
receiver input port ~:nd the transmiJt~( i~ ene.rgi#ed. The htaI)9ardreceiveris:sa~l~ngtht! .'. ),P", 
o~tput. of the t~nsmltter. Measure thjedlstortl()..~{ a~ the outP~! of thete~trec;,~ver. usmg the//' . 
distortIOn an~lyzer. ! , t .." II, .,-jk·' 0 . '. l :~fP 
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PUBLICATIONS OF' THE~W 1&:NFORCEMENT 
STANDARDS PROGRAM 

The following publications of the Law Enforcem~nt' Standards Progmm issued by the 
National Institute of Law Enforcemeotand Criminal Justice are fOF sale -by the U.S. 
Government Printing Office. For infortrlation concerning the availability and price of any of 
the publications write to: Superintendent of Documents, U.S. Government Printing Office, 

"'0 W.~hington, D.C. 20402. 
-- -,:":..-.- . ~'. 

NATIONAL INSTITUTE OFLAWENFC)RCEMENT 
AND CRIMINAL JUSTICE$TANDARDS (NiLECJ-STD) 

.:' " 

NILECJ-STD TITLE GPO STOCK NO. 
0102.00 

0301.00 

0302.00 

0303.00 

0103.00 
0205.00 
0601.00 

0202.00 
0104.00 
0201.00 

0602.00 

0203.00 
0307.00 
0304.00 

0211.00 

0207.00 
0603.00 
0305.00 
0105.00 
0212.00 

0206.00 

0208.00 
0106.00 
0308.00 

Hearing Protectors for Use on Firing Ranges, March 
1973 

Magnetic Switches for Burglar Alarm Systems, 
March 1974 " 

Mechanically Actuated Switches for Burglar Alarm 
Systems, May 1974 

Mercury Switches for Burglllr Alarm Systems, May 
1974 

Portable Ballistic Shields, May 1974 
Mobile Antennas, May 1974' ., 
Walk-Through Metal Detectors for Use in Weapons 

Detection, June 1974 
MobilieFM Transmitters, October 1974 
Riot Helmets, October 1974 . 
Fixed and Base Station PM Transmitters, September 

1974 
Hand-Held M(~tal Detector for Use in Weap~ns' 

Detection, October, 1974 
PersonaVPortable FM Transmitters, October 1974 
Metallic Handcuffs, October 1974 
Passive, First Generation Night Vision Devices, 

June 1975 , .-

Batteries for PersonaVPortable Transceivers, June 
1975 

Mobile PM Receivers, June 1975 
X-Ray Systems fol' Bomb Disarmament, June 1975 
Active Night Vision Devices, June 1975 
Crash Helmets, June 1975 
RF Coaxial Cable Assemblies for Mobile Transceiv

ers, September 1975 
Fixed and Base Station FM Receivers, September 

1975 
Personal/Portable FM Receiv.ers,October 1975 
Ballist'ic Helmets, September1975 
SO,und Sensing Units for Intrusion, Alarm Systems, 
M~hlm . 

10 

. \" 
027-000-00182-3' 

027-000-00238-2 

027-000-00258-7 

027-000-00254-:4 

027-OOO-OO25~ 
027-000-00250-1 
027-000-00256-1 

027-000-00287-1 
027-000-00286-2 
027-000-00358-3 

" , 027-000-00285-;4 
--::'; 

'C 

027-OOO-OO293-~f ' 
027~292-7 
027-000-00325-.7 

027-000-00342-7 

027-000-00344-3 
027-000-003.43-5 
027-000-00346-0 
027-000-00347-8 
027-000-00357-5 

027-000-00358-3 

027-000-00366-4 
027-Q()().;;oo370-2 
027-000-00452-1 . ';. ' 
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LAW ENFORCEMENT STANDARDS PROGRAM REPORTS (LESP-RPT) 

LESP-RPf TITLE GPO STOCK NO. 
0201.00 BattenesUsed with Law Enforcement Communica-

tions Equipment-Comparison and Peiformance 
Charactc:!ristics, May 1972 027-o()()'-OO156-4 

0202.00 Batteries Used With Law Enforcement Communica-
tions Equipment-Chargers and Charging Tech-
niques, June, 1973 027-000-00216-1 . 

0203.00 Technical Terms and Definitions Used With Law 
Enforcement" Communications Equipment,. June, 
1973 027-000-00214-5 

0401.00 Terms and Definitions for Police Patrol Cars, May ,-

1974 () 027-000-00252-2 
0304.00 SimI-~lfied Procedures for Evaluating the Image Qual-

ity of Objective I,-.enses for Night Vision Devices, 
May 1974 027-000-00255-2 

0303.00 Image Quality Citerion for the Identification of 
Faces, May 1974 027-000-00261-7 

0204.00 Voice Privacy Equipment for Law Enforcement 
Comn'luq.ications Systems, May 1974 027-000-00260-9 

0302.00 Test Procedures for Night Vision Devices, May 
1974 027-000-00257-9 

0301.00 Survey of Image Quality Criteria for Passive. Night 
Vision Devices, June 1974 027-000-00259-5 

0801.00 Life Cycle Costing Techniques Applicable to Law / 
Enforcement Facilities, May 1974 027-OOO-OO28~ 

0205.00 Automatic Vehicle Location Techniques for Law 
Enforcement Use, September 1974 027-000-00282-0 

0502.00 Summary Report on Emergency Vehicle Sirens, 
September 1974 027-000-00289-7. 

0206.00 Repeaters for Law Enforcement Communications 
Systems, October 1974 027.:..000...00288-9 

0305.00 Terms and Definitions for Intrusion Alarm Systems, 
October 1974' .) . 027-000-00290-1 

0403.00 The Police Patrol Car: State of the Art, July 1976 027-000-00345-1 
0307.00 Photographic Terms and Definiti(lOs, October 1975 . 027-OOO-OO37~7' 
0101.01 , An Evaluation of Police HandgunAmmunition: Sum-

mary Report, October 1975 027-000-00374-5 
0309.00 Directory of Security Consultants, October 1975 027-000-00372-9 
0207.00 Electronic Eavesdropping Techniques and Equip-

-~.{ ment, September 1975 027-000-00362-1 _0 

0601.00 _ Standard Reference Collection of Forensic Science 
-Materials, February 1977 027-000-00444-0 

0310.00 A Simple TesHor Evaluating the Spectral R~sponsiv-
ity· of Monochrome TY Cameras, Febluary 1977 027-000-00445-8 

0701.00 Anthropometry of Law Enforcement 9fficers, De-
cember 1976 027-000-0045S-O 

0603.00 Tests of Hand-aeld Metal' Weapon Detectors-, 
March 1977 Q27-000-00454".7 

0604.00 A Trace Vapor Generator for Testing Vapor Gt:nera~ 
tors, March 1977 027~5~9 
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NATIONAL INSTITUTE OF LAW ENFORCEMEI\JT 
" AND CRIMINAL;JUSTICE GUIDES (NILECJ.:..GUIDE) 

NILECJ-GUIDE TITLE-~ GPO STOCK NO. 
0301.00 

0101.00 

Selection and Applij::ation. Guide' to. I~ix.ed Surveil-
lance Cameras ,/ ' 

Selection Guid~ to Hearing, Protectors· for Use on 
Firing Ranges, April 1976 

027";(}oo;":()()28 I-I 

027....()@..()()427-O 
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