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urgent VOtce"or digitat,~. DiGital sys
tems may include automatiC vehi~ location, 
commun!CiltiOh tenninalff, printSi'$, and 'Status: There &r& SGVsrai l~,ent majOr innovations it~ 

, ~!I1Q. In order to improve t!'tlnsmiSsioll·orc . systemsafftctil'lg CGntrOl. ~mmand,atid com .. ," 
(,., rfJCeptiono quality. repeater Of." sateJfite r~r' murnMtion operatJrJns. Computer So"irl digiiSJ·e~_ 

systems ere often 'used. Most of the tuJb.$Y&''' quiprnent .allOW available, at rea~~le "", 
". tems shown wilU~ di8cussed in fudber detail in pric6s. and as their use expandtf, it is expected " 
~sequent S~~. G " " iJ;\at .' the "msulting advan~ Gf i~ased 

communijy MI'Vice and .. sonnet safety ~llb(J 
more apparentSCme" of'~ sub-systems arG. 
deScribedJ akmG With the acft/antagfl and pr.. '1;.) 
lems cin their implementation and operatIOnal 

.. ... --:t" .... -:-~-:--+ .... ~ ......... ,.. "r::.~:---:-

.~. ".j ''fJ, • y"J" • ; • 
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"\,~qm~$~.ai~ed ~~atch (CA01 i~ having"a 
" 'n,*,,'w~~ in thu8OlutiOnof some of the 

i::hronic 'probfems cf commanqahd control in 
law enfo~nt deparfments. A properly 
designed e~m~ter systGm&llows a manually 
cperated eyst9nt to i.lscortltl on& wflichis fas'~ 
aCcurate. and tireless. ' 

FlfJlJ(8 2 illustrates the, basic components of a 
". COJ11puter-alded dfspatch ~ystem. When a 

':tomp1ain~ Is phOned in, 'the complaint-bpard 
operator kGypullcnss information (such as 
name~ addressv tetefihaoo" ntimber. and 

'0 « 
G 

-~-"'--"'-"""'--~""""''rr-'''''-, 
x, 

complaint) into the computer. The complairat .. 
,bOard operator aJso aSSigns a priOrif)' nUrMer'w 
, indicate to the dispatcher I) ~ degree of 
"urgency. "'t~ conwuter assigns Q'j:a$$ rtumber 
and records', ttte time th9 0 complaint was 
racaiYed. it aleo veriffE,s that tbf.l address exists 
and is wHhinthe 'iurisdictionol,tI\e 49$OCY.c it 

" deterrr\Jno, the at .. of fawenfOrcement reapon .. 
~11ty and which police units "e avall~&, for 
asSigMilnt If 1here h$vebeen ,any c prior 
compIafnta at that address Or there 1$; other G 

" rG1evantinformatk,m, the 'Com~tel: recaUs it and 
, then ~aces a one-line suntooaJY 9f the entire', 

incident ,on the dispatcl16r'Ui"lay screen. ,:;' 
Acting upon the information diSplayed. the 

o 

",' ',= 0'" '''i to' -, 

I 
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tftspatcOOr assigns, a police unit' and relays 
,eMenta, "f~ormation. 'either ~. voice or' by 
aigitd' <:ommunicetion. ~ comPuter"stored, in" 

" c, formation,'is c(Jntinualty updated. ForcP~f 
,.,. 'upon ahignment.thepollca unit statui file is 

, updateci by U. dispatcher. and the, time Of 
" asaign~ttlt is logged atrtomatic8Hy. Otherihfor .. ? 

mation,is also emered •. such as til1i$ of arrivat, 

(I 

, cla8Siflcition, how th.$ .Incident ia dfsposed\}of, 
,nd 1,M time the po1feeunit flI again available 
for 8Slignment. 

Omcers Inttie' field may'" initiate, ~er 
,processing by, going through the cnSpatcher 
instead of the, complaint console. Quenes to the' 

o"j!,~ 

;;1 
ty 

i) 

, ttlJlOte informatiOn files, may be requested to ' 
check intormation such as vehicle $tatu$. wants 
, arid wah'ants. 'Depending on the amount of this 
activity. llq$8patate eonSofe or ff,gen a separate 
operator may be jf.J~. C, I' 

. The, functionit1g of,~ particular CAD $Y8tem may 
; differ from this 0I,IUfne' ~~ to the type of sq. 
ment used. the ,allocatiol1 Of duties tlmono the 

" varfous operatorl. Or the number aJ1(lext~ of 
tI'Mf data flles'used. SUt tMUeftects operatiOnal 
decia!oos b1 department managGr$anci the 8-
quipmantinvoMld.1'8thet than fundamental 
concep~ differences. 
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TabllJ1 nstslOmeof~.dvantage8ancttMsad~:' ,', police unit by voice, ,10 activate tPrimar in the 
vantaQes of a CAD ayatem. One of ,>,the me,kv " vehicle~ The receipt Of hff.!d ,-COPY ttt thf veJlitIe 
bei1efite~is, 'jhef.!88t-rea!-time ability 10 ~r9.te minImizes thefJOSSibi1i\l9f misunderstanding: or " 
mana.gerrienf ~eports without the necessity ot error. (>\ ' 

tedious manual da4i,c-:trana1er from dispatch 
cards 16 ~mputer tap8. On(J maJor commumca· 
lion faciffty shOwed taborsaving~, due to (fOld 
and communication' center operations of more 
than $29,000 in the first year of operation of 
their CAD ays,em [6J. ,.' 0 

'Another conSideratiOn Is the ease with which 
mobile. digital comJ!iY!l~capability, can be 
added. 'With this feature it is possible ,for the 
dispatcher, when making an assignment to 8

1 

,\.; 

~ 

As more 'complex systems or components ,are 
procured. operational and maintenance P!Olr " 
lems arefikely to increase. GOOd ~nt 
practices. and p!~nning are obviously 'needed. It 
has been said tha\eObtaining a new ~lectroniC 
capa6ility is somewhat. tike becoming f! parent 
(7). It is an" e~sive. almt'lSt irrwersible 
prOC9S! and the joys of ownership are 
tempered by the,p,.Obloms that surface. c 

" ~ 1.;;:;01 a::;;;; and~~ 01 ~4Med dspatcbsyswns 
',:2"~~~~ . au::;;!!: ;-'1\tn. ~. ~ 

11 

ADVANTAGES' 
~/ .' 

, ' 

Replaces awk'Wardlllanual system for 
kseping track of incident ,reports 
and $tatus with computf3r memory and 

,analysis., ' 

8 
II 

2. Ability to quickly and ~ffortJessly , 
. comPile managerpent'information. 

.' .~:'J 

" , 
(:. 

DISADVANT~GES 

1 ~ (k; Requires special selectiOn arid training 
of dispatchers for needed atins: _ 

'.- . 

,", 

'" 2. Requires large initial furttiing and much 
planoing to .construct and initiate 
operation$. 

" : ", ' , , (;;l,;o 'r.?'O 

: S.', AddiiiOnaJPhysicalfaijlitie$~ , " , II ,'; S. Automatic togging as ftem~ are typed 
l into fi'Ie system. , ' ' " maintenance amlnge~nts may be requited •. ", 0 

4. SpeCial uninlf~.,fPtab1e·~50pplies, 
are often required for:\he computer. 

~", .. ,'.P ~ 
5. ProfessiOnal help is required to . 

identify and debug problema-witNn I 111& computer 8Ild iOIIwa!e sys!GQIo. 0 
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severaf, $UrVeys have been' qtade to categQrize 
<i . CAD. 8Yltems. CAe· $UfVGy of ten operational 
!I aystsms giVes data on population. calta. fqr 

i • • ~t numbtlr of swHchbo~ operators and 
c diepa.tchar$, types of Jilt","" ii1forma1fon files, ., 

and extent of votce and digItaf. communicati0n8 ' 
with fIekt unitt. Work .. Joed rneasurement8 and. 
analysis have also been perfOf'l!l8d:-·Jot a meJor· ~ 
.~ "police department in order to 

··-~·c-~better~disAatching r~if8rflent8 in a 
CAD system (8). . ' 
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., thal'~ationarLaw Enforcement Tetecommutiicaw 

• .tiOri$system (~ETS) is .. SOphistiCated 
0, J." /,~I"· computer-SWitched - communications MlwQrk 

" /' linking aU of the law enfor~t agenctes in 
.. the tJnited SUite$ and Puerto RicO. Other Stam,) 

Flgiire4'.The N.tlona' CrimeJnlormatlon Center (NOIC) retfCO,,}!!WflfiatIQn$ network. 
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• Digital CQt{jmriniCatio~ offer a signifi.. ;'1.· 

~ree Of ~CY •. S~ial equV"" 
m~mt .IlL-tO' decOde JheH '" (' 
·m~~ 

•. , M~ssaSles; in· digital f.f t:tm .. t$. 
transptitt~~LfCh~stetUtanOrdinary 
voice· traruJrJ1iftimf$.frequenUy~ used 
~..ages "ncluding .statu$lrepomt 

.... -1 acknOWledgments) 1:8fl ~ .. sent. 
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A'vOtingr8ceiver system consisto of U numbsr, 
of dtSlteinte" receivers and a comparator. The 
"satellite' 'receivers' are 'located at' ~'carerutly 
selected' IocatiOris within thg -desired area of· ' 
coverage. A foW..power field unitthcn has a . 
better "chance of being heard by ~ t)f the 
satellite receivenJ. because of the shorter 
distances involved. Jfseveral receivers hear the 
signal from thefieJd unit. the co~pa'8tor sefects If the best signal for the dispatcher. ,]he satellite 
receivers are usu~ c.;m~ to the 
comparator by Wire, ll~radio f1nk8~~n also be 
used. F;gurs 15 is aphotogtaph Of voting equip- , 
ment at a farge facility. , 

, A1!ekf transceiver. ,elther,hand-heid or mObUe., 
may have difficulty at a particUiar locality in both 

" rece!\ing from· and transmittinQ, ~o a given base 
station.' Posaible so!utions' to ~ problem 
include relocating the' ~staliOn antenna, 

, increasing thean~tJ1na gaini increasjl'lg the 
~, .. ,~n~er GOwer, Or -frJS!alJing-a'repeater-s;"S

tem. The faUer is often the ,_ best choice for 
'reasons of effectiveneh. A rePeater is ~f';; 

'J 'Jy anfntermediaty receiving and re-tr~smltti~ 
'" ttalion designed to automatically refay,commum~ , 

cations between base-statiOn, and field .units. A 
desirable repeater 'tile,ois generally orle ,Which 
has pow8r "already avaHable", few powerfIIl 
nearby" transmitterS,. few' radiofr~, noiJe 
~, controlled ~ access. and" Good ' 
httiGM and "overlook", for the,atW to 'be served. 
Control, of the r8j.1&8.ter can be either by wire 
~or radio I~s. t . ~ 

Q 
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Repeaters need not ba fixed Pf'Rmboontfy· :in 
location to be of $9Mce to a comml.~ity~ FOr" 
example, ~iesmay fequ!re additional I( > 

. ~muntQAtiOna on very 5hor~natice. F/glftp. 161j 
nfUltrat¥' a .. tralfeN11ouiltad eystem oon8i8tJiJ§of G 

. a ~ter'·\yith contrOl ctmSd.e for local ba ... 
staJiOn 'use and a «12 meter (40 foot) crank-up 
tower·for ·ffleentei'na system. AdditieMI ~ 
ment .With the traiIeF irlCludea an auxliiarr 

.. generator as well as mobile te-ansceivtq . and 
personal, transcerv_ arranged fOr,twooftequen· 
cy operatiOn in the 450 MHt.J3Md. $ix·mobifss 
and twefve portables. (,ompIete with antennas 
and baUds ~. provided, althOugh twice that 

:. number can· be hal14ifed with the repeater if 
needed. 

Additional information for those wOO are contem
plating ~iJroh~ng ngpeater systems is avaH_ 
in a report and a standard (26,~1. ' ,~ 

. . ~ 

fr~ .noatby ~ansJnltting sourcGs; end· Jack of 
spurious responses that the more expen~e· 
comrmmica:~ receriatS pmyide~ Perh$P$ the 
pecper place for, SGanning receiv&rs is for 
situations who(e imormatiol1 ,of a ger.erat nature 
is desired ~nd not where critical reliance is 
sought' 

In order· to' improve the safety of the traveling 
publiq there is presently a prQPOS8l before the 
Federal Commurucations Commission (FCC) to 
prOVide ttli-. frequencies in.the standard AM 
broadcast tW:d fot the transmission of il1fortna-

, tion to 1he traveling publiC by f<TravoJer 
fnformatioq StationsSf [27]. . . 

.. CSclinmng RscbiverSysfems 
/~, -:; .' . 

.fn additiOftt an ad hoc 'COmmittee has recently " 
" "-btudied whether,tile Department of Transporta.. ' 

ticn. (Oot) should alJow,.fui:1d. QI' enCourage taw ' 
enfMtGn-.ent andotber p~ .rety prg8nia ... G 

tionsto use citizens band (08) radio tq, aUf(~ 
, their· pres~1t oommunicatioft systems t~$J~ k(he \. "". Scanning receiVers provide a relativ~ty Inexpert .. 

sN, means· for monitOJtng traffic. M several 
chanllels. EquiPment Of this f.ype is priCed from 
f~~mat~$tOO'lOt.250 «more. C~s{d", 
uSed)'fot 'the desired CfW;U'i$JS are additional 

committee foUpPorted tOO use of ca Channel 9 
as anationaJ ~merge~ and·mot~st.ak1 chan-
nel. J!,aJ~:.~!M:~.".ant'Gi'""'~· ~, .. 
c&peration, between OS users and the emer .. 
gent)' respcnle eQf,lncies~ \J and may totatmorethmt $100. A SMrming 

receiVer can be tJ8ed at fixed tocatiOns or far 
mobile operatfoJLThe receiver typicaIJy scans 
selected charmers in:mpjd ~ untit a 
tignatia detected. At .,that PQint thtSl ftfCeiv9r 
~ scanning ~ that' Qhanttel. i$ heard untit 
the signalenda. Then the rtlCeiver, starts ' 
scanningagain.,' . 

!) • 

:.} " 
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In order'to assure en effective and smoothly 
~ting communicatioA sys~mf a great deal 
of ,eartyplanning and continuing good 

r' management is required. '(nthe limited space '. 
available' here •. we can only' hope to point out 

, typic'h,~pb1em arus and refer the reader to 

r~~~'7""'~~1W~.~1 "!"" 1I1Dr!. 

I '. sPecial probfemsexisl in making majotmodifica* 
I . . tions' ~xiSting cammun'lCatiOn systems, as .... 
I . " ~ 'QPPCsed to implementing entirely new systems. ' 

':' (, < For example. that part of the system which is 
~,', . "changecror addedmust~integratelhyjtf'i the -

rest of the $ystern so thatctotaf system perfor .. 
mancei! enhanced. Usually the entire system 
cannot be shut aown during modijieatioo. The 
process of modiffClttion' must satisfy batt,) old 
and new systems. ' 

'20 

" (c, . ,/):;: 

It Is esaentiaJ that' someone has a.tHorough 
., grasp of the COntmunlC8tfQn needs of the taw 

enforcement a6encY. S6me0ne.. continually 
(leeds 10rnatch 1'I$eds with the means by which 

-, ~ 

'\ 

o 

Most communication. system managers .. have 
many areas of responsibility" For example. thtl '" 

"manager u=sli1llY consult$ with department 
heads to~review. and monitor 1heir communica· 
tion 'neGd~. and to provicl6 recommendatiot1s. 
He may need to deteMline that a!1 systemslnd 
equipment meet the .neod$.of the departmentl 

not only . economically. but with .. 9QOd 
s!lgineeringandoperationaf Proaid~res. -He 
m.ay·. design neW or additiOnal communication 
~$t\Jms and. plantong.r4Wge programs. The ., 
manager need$ to make certain that the terms 
of the FCC licensen are met and that theRutes 
and Regulations are foJlowed [4J.System ,;" ') 
managers ShoUld keep supportiVe data, not only . 

." to ascertai~ personnel requirements, but 8180:10 
provk,feaecurate . inputs affecting .budget . 
. decisiQns for thoSe. in the c,adminiStratiOn who···· 
'have f4scai responsibilities {3D}.' .. 

, , 

~) ',' 



" PRIt.'CIPALoOOMPONENTS 

, Transc.,v .... 

Antenna. and Comblner.
o 

• < '" l! 

c~ "'The' snteu~ system is an irii~~jltijJt tn.anY 
communicatiOns-~~n.A _ell ~~i9ned ~nd' 
dep:nyodLI1tenna system, \\itIt,low ,,' , 
~Jjne fOs~ and (ow standing wave " " (SWA)" 

(\ 

'i ,.: 

\) 

." wilioften'~1'nak& the difference between good\: 
" and popt ~mmuntcations. Usually the same ," ", 

antennasystam is uS$d to transmit andrtceiV&" ' 
since antenna ,SWitChing isolten "pMorm~cf; 
within the C9I1lmunicaiions transceiver., There;; 
fore the time, troubJe,and expense taken to 

. if3)prOV$ ih8' antenna '\lystem will pay cIivkferitIa~. 0 

inimprovedo~ for botntransmitting 
and r8ceMng. ,Additional information on anten
nas is availabte.in other guidelines [31 .. 3B}. ' 

MuItif~ oPeratiori in a gIVen 'band Is nfit 
at aJl".uncommon .In busy urban ....... What 
then can be dOne' to alMe aat.ilfactqry 

,0 opjratlonat a ~ locatiOn when ,reCeP1iOn is . 
desired a few megahertz ,or eyen a few tens of 
kifOher1z' away from the frequency' of at." active 

.' transmittar?'o The problem is one of PI'O'-~ 
receiver protection from 1ranImitter noiMl, ~~' 
recetver delGnsHiiation.' In additiOn: if two Or 

t;? G' 6' ~ . 

( ). 

C'; 
, J} 

" 

FID~re 17: A, fitfl,.",ffifIMIIfOY~'" .Mljl." 
, .. 1/ '" (Pho ..",.,., 01 L .. A",.,.. Coun-

." tr COmmfHtItMrtMI ~t.)' . 

Ferrite iIotator8. in combIndon with -.s 
ctlVitWIare commonly uted at \?iF and UHF to 
reduce nnemitter..produced intennodulation 'c 

when 1M frequenCy ~3on ~ trans- " 
\~" 1)0-

-""' ... -.j~) 

I 

, ''I' 

9' 
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mitter'freque~ are Itt adjacent 'Jhannels. Ii 
ferrite isolator is 8 three. pot.\ Circulator with ~ 
mat~ f$SisliYe load connected to port IS.n 
passes trAnsmitter. power from its input (port, 
#1) to ~outpUt ~ '2),,wHh a ~llOSsof 
0.50B. ·but attenuates rf energy in Ute opposite 
direCtion by typically 20 Of' 25 dB. One ~f8n
tage is that a ferrite laolator may it8elfgenerate 
harmOnicIand other noi8e~ Therefore barmonk: 
tow-pasa filtEn are usually pJac;ed between the 
isolator "and . the foIfOwil19 ayst&m component. 
This device . haS an· added _antage in 
protecting tNt transmitters from open or shorted 
transmission fine or antenna conditiOns. 

Control Conao1ea 

. A control collsbie uSUfllly consists of , desk .. 
I ·inoUrited. ~~ panel containing a number 
of contrcts used'to operate a radio station. The 
C4ntroI cons'oltt, can be combl.'18dinvarioul 

. ways to forma' commoilroation «Jnkol center of 
almost . any desired level . of compleXity and 
~tiOn. A Commun~~tion controtcenter 
~;of prime importanc(J. In Jaw enforcement 

~1~ ~ , .. .' "\', " r, 

Q , 

TypiCal features. of a control c!m$Ole include 
audio. CC:;4IS .{microphOne. iQud8peaker. or 

. earphon6$.' vorumecontroJ. ~ 
. amplifier. telephone line balance ~, tape 
r~ controls). and rf controft (transmit .. 
recejve SWitQb ~ voice operated controf, 
set~-c8lIir1g cOntrols. f~ indiVidual mobile 
units, tmd frequency . selector)~ JndicatOA 
irn;lude· a transmit indicator,· and volume unit 
meter. UseftJi accepor1es inclt.Jde card ~'for 
frequently used i",formatiOn, automatic" time 
:Clock, and autOJ)1atic.· dialing cgntrols for tele~ 
phones. fn generai.there is • ~t of interest in 
W$lkleSigned control consoles and mw manu .. 
1actttrers offer oonsoJeJ that are bctn~ng· 
to the eye and 'human engineered for use in law 
enforcem$nt communicatiOns. 

Power Source. 
Power sources f,;rcammumCaQQn"equipmtnt 
vary over .... brQgtd ~4,tJ Base atatkms 
pri~ use power from the O)p'mEtrcial pewer 
1ine'#. ··MobiIe units use . m the vehicle " 
altem{ltor and battery. P "and portabfe 
~ use either' prir,9lf)' or .~ 
battefies, These power. ,Joutces are well 
desCriD8d in the literature. ~. will not 'be ' 
d~ further here [35,S6}. However, special 
power\~ are ocCuionaUy, needed •. For 
example, a ternote repeater site may not baie 
cornm8rcJat power available, and base. statiOrlS. 
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are subject toOCC8.SionaI pgwer out~ oHen 
.flus! when seMc& !l~ ~ handle a critical 
/eitua~;//~- .,' 

.. _;O'"?-

! ! - .-'> 

tl Equipment U8(~ in ernergency8itu4tions include 
f -r battery amt;lnverter BYSt&q1S and engine-driv8n,. 
, , generators. A bAttery-inverter system offers the 

" advantages of' i~t availabillty,"low mainte- , 
' 4 " . nanc:e (no moving 'parts), easy instalfatkm. higb 

reliability, and gOOd ~ and efffclency. 
UnfortLfpately. a battery illimlted in th$ a.rm>unt 
of cmergy it can deliVer. and $ power f$llure of ' 
sufficient duration wilt cause such a system to 
fail. If!t is suapectedthat the outage time or 
current'derr«md may exceed the ,capaCity of an 
eJdsting emergency batter. the purchase" of a 
small suppl~ntal ,engine-generatqr system 
'rather than',$ larger . battery should be consid
ered" T_ engine.gehei:,tor system may be pa:'o- , 
grammed, to start automatically after a given time 

, interval in Of'der fo recharge the battery or sup-

inspected. ' They 'are no~ capable at providing 
instantane.OUSpm1(et' and require some time 
(seconds c" even minutes) before they can be 
safely USitd.' The ,setection- Of the "engine 
depends cJpOtl various factors" ,Diesel engines 
are beaYbr and more costly than the other 
~, but ateomOre rugged anddepend8ble 

olnd are' often the Choice for, conUnuous 
oper~tion.F~/Pts.and fire ~are lower 

. than lor "asofl)8 engtnes; GUQime tmgJnee $'0 
UMfuI f~! oUtPut ~ers up to 100 kw: they 
start quiCldy and are r-.ijveIy low in initiaf Q08t. 
However, their higher operating costs. c:It$ to . 
fuel cost arid short time between overhaultcwork 

· to _ disadvantage. Tbe storage' and handling 
of gaSOline involve, great hazard. and the user 
~t be cautious. Natural gas and lP gas 
~nes arB perhap$ the most reliable after Jonrj 

· s~doWn periOds. because theso fuels do not 
.~tewif.b time as do gasoline and dieseJ 
fueI.Alsot b8cause of ciHner blJming, engine . 

· JiflJ is· fQngerarxt maintenance Js .... Initial 
, ~tnltent thwbattevy power [37}. 
f/ 

... costs are comparable with gaSoline en$jine,i •.... 
" .1'hf t~s8UatiOf;t should bestudfed relative to 

the avaifabHftyarid dependability ofaltemative . 'V 

,Engine..generator systems are relatively expen· 
sive, and t~ assure reliability, must, be regularly 

fuel suppllM, esp6CiaIly in er~ 
situations. 
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, climates. 
'exarriptesof the 
above. 
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:'T. , ' ' ''', ," 
Fi,urt2(). A nlcklll-lron (orEdlaon)bltt,ryln.'I'IS"oft ", ' 

fDf .t.ndby pOWII' lor 'hit compute" In ~" 
" ' <c compuler ... ldtHJ Cittpatch t;enter. ' 

, FlgUf~ :U. A ~t.ndby motor'1l'flttra,or Inltallatlon f(ir & • 
" TtlmoM"COmmunlcttIDn, ,lttl. ' 



• swYseconda was to be the average 
1alktime for primary operators, .. 

" • "Ninety percent of all incoming calIs.' 
. .\WrO. to be anawe(ed ~n· twenty 
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