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Cof brsarizam in pubhc safety
~and law anfarcamem in partieiar are mp;@!}g{h?
4 ; - ]

_ized bass staﬂon transnﬁttm i public' safety -
" comimunications - have increased from. about
. B3;000 in 1968 to 8bilt 114,000 in 1877 [}
Fwsdim § kcw enfmcement mpmant and

zfnrmmwnt agam *s cufrmﬁy estsmated at
< over 15 billion doﬂars:"‘nﬁpredicted m:mrease
o2 bil!icm_ 1980 21,

s Many Taw. anf’gr@amem agenms have faﬁ«d
. udditional “funding scurcas for’ communica-
fions—such as thﬁsa fund*mg 9 "!._ m i‘iaﬁonal

>

.amamansv\telep!m number; uﬂd Emergeﬂcyg
,:»‘.ﬁonnmmmmwemfmmnmiwu -

_ nantmliz!ng efforts §3].

., the reader in the selection,of supsysterns used:

-dvely simple opetational ard

- an&uaeroﬂheaqmpment

S "L

Medical Service (EMS), Since the sommumca»

enforcement, thers - may be aﬂmuges m

‘Thez mient of ﬂ*‘s guideﬁne ] %@ m§ m ald-
' in'law enforcainent communicatiohs. Inglided is
& genarg) dismssicn ok b{sm £0 viplex and rela-

; b
tems. Sections on prirgioatequipment, cemt con-., o
:sk;grabons and - purchdsing “suagastions are’

&g0 included to assist'the pmentzamurz;*zaser A
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3 /n . acs 2 Sscaet
' thmghout this ﬁachwem%mmfwﬁwpmmﬁmaf
. ,eoun;ryhasbmughtwgipkm incroese in the ammmnﬂygndmﬁm :
. demand for nenfices, particuiarly law enforce, "
. ment servicas, o oimgly with thie domand, lsw. Wit _the Horeesing emphasis on toducing
-, - enforcament facifiies have boen.eypanded and | crime, therd has been inore financial support for
beabmemampmﬁcatad With added facifi- | mmoimmwmmmwmm e
. AMds) greater numbers. of personnel .and | nications, This increase in support has enabled
jmmamd respongibiliies, | rore  départments \mmmwmmwmemm
- wggﬁrggnw communication systems to | elaiksate and improved communication sys.
S ;,g ""dggﬁ the gw mmmms imposed .wtems. Comiiusications have improved-consider-
; @nmem , - 'ably since the days of ons-way broadcast band , B
. y e - dispstching. Recent developments inciude the 7

g?&:pmvfae fazfmdexfmwwﬂz nti;gsbeen found -, appiication of W computer 10 such things as in.
iativisable fo initiate mftyﬂ;}ianmngm L:)a\& com- .  formation storage, retrieval, and comparison.
"’ mumcéuéag% elociionic: adiiies ant eqlin-  The use of terminals oquipped with keyboards -
;n’ mant (41 A mrifinicationg manager oads 10 and . displey ‘screens  operaling with the

be awaré ot thé’g!atest Foderal Gommunications. ~ computer. can be a valuabie aid 1o the

' Cominission  (FOC) rules and regulations.  -iepatcher. Infegrated circuits  have made
. \%&Emsﬁng assigned radio frequencies need piotec- - possibils relatively inexpensive and compact ?

a‘inn fra%n the étiecls-af new. Litlermedulatign ~printers, Tone-toded mmm@i&
- cls, miany pubiic Buildings” and instifutiong.: technicues allow the listener 10 -boe m&r&\\ e
ﬁee& adeqesateﬁ—zomrnumﬁm fociitios, aml’ . sefective in the messants he hears, thus -
-r»ii'~2ﬂ$wmamnféaedstgtepwpwmmw ‘enabling him 1o cope with the axcessive traffic o

311!! ~opeiated. Propery Blanned sysiems heip:  “on some channais ‘Porsopal and portable

u incragged ¢ W%s'efs’iﬁeﬁﬂyand transceivers [have i, compact and
o Lo ighter: theobattery is TowiED ie%tmg factor in
. maandmhtmducﬁc;h:
, cansambaﬂerypowamsweﬂ!asmdcmmm-- S
: y R sy farence, diiital techniqes hiave besn dewel . .
Y A aw enfatuemea‘kdemmm&hm grawn © oped to allow the receiving siation to judge the
L maﬂmsw&mm:hﬁééi iy for diepatching ﬂﬂﬂﬁﬁfﬂfﬁ%‘ incoming signal and to automatic-
, *?o‘,fveﬁi;hs and” porsoriii s boen recognized  ally-causs the gcrsonal tranemitter to mcmw L
e and. d by, miky large® 3gme {or decrarve) "?zeraaatadpm

w'm’ wm@% ; ancy congestion exists wday fatzmnv\_

‘ | . reaBons,” bul- proper planning can - reduce
;- Unnessssary congestion. Joint planning among =
, {?muw depmrmm in_ & city {Mo&tﬁfm ;2:;@;”
»aqao«ﬂ

“‘a' Gcmmqm*m ‘witkin the‘*‘ dem‘ i
ment (te!ep‘*m:m fgdk:)

o : @mnr)micﬁﬂn& mﬁ*gﬁw aﬁemas :
L Geteghors, }mé” facuirie, Bgh
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mto sub-sysfams (:omshng of smaﬁef amoums

of equipmam The complex communication sys.

tem in figure 7 is shown as an’ :Ilustratwa
-example, and is not an opérational system in ) Ji
. use by any specific law enforcement agenay.
. Specific systems must be carefully planned
 around the needs .and limitations imposed by

papu!ahﬁn and !ocai area topography.

hgum ﬂsdmdadmwmomaiorpans Tothe
 left are control center functions; to the right are

S

yaM
‘7‘:‘) BN “
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o

field mmﬁw Tms sammunmuén syatem
,fuhc 5\ as follows: The: pubiic repoman

i€ telephona {911 or direct dial}’
rtecﬂocabons by radio (public frarsportat n
“safety channels or CB radic). Law enforcement

officials have access through several islecom- 7 |

“munication media to & vamty “of m*ma!m
files. Officers on foot of in vehicles have a
variety ('f means to communicate with the
command center. These include the telephone
for routine rapotts anﬂ the radio for more

E o
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urgent voice oF ﬁ:gita%‘ mﬁssagas uignai 8y8s- ua}or sub-Syﬁgms

fems may include automatic vehisle location, ' K IR
communication terminale, printers, anti ‘status  There are several iocent major innovations in T
a;ppmmg In order to improve tranﬁm;smq oro - systems affecting camroi. command, and com- . -
* receplion: quality, ropeater ot sateliite receiver | mupization bperaﬁaﬂs. Coniputor and digitsle: . 4
systems are often used, Most of the sub-sys- ' quipment are now available at reasonabie s

_ tems shown wili be discussed in funber detaitin ~ prices, and as their use expands, it is expected
sugzsaqaem %ctans e that. the resulting advanisgef of increased -
S - cotamunity service and personnel safety will e
C - more apparent. Seme of these sub-sysiems arg - ;
- described, along With the advardages and prob- © o ‘s
Bl lems Jdn_their zmplememaum and aperatiana& T
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»,ﬁom_ ; er-—axded d:;patch (GAG; us havmg a

‘maior. mpqmt in thy solution of some of the

chroic ‘problems of commang ane control in.

law enforcemant departments. A - properly
- designed cOmputer systam sllows a manudlly

cperated systent {0 bacome ona wmch is fas!a

ace:urate, and tire!ess. ;

f»‘@urs 2 d!ustrates ma t‘;asn': companents of a

compuioraided dispatch - nystem. When a
“complgint is phoned in, the complaint-board

operator - keypiinches informatipn (such as

~ name, address, islephone . number,  and

~ F ig‘j‘?:"":u?f 7

complaent) mta the ccmputer, The. complamx-
. board operator also assigns & priority number-to
“idicate to the dispatcher |
_urgency. The computer assigns gvase rumber
-and records the time the complaint was
_ raceived. it also verifies that thé addrass existy

degice of

and:swiﬂ:mﬂ'aeiunsdicﬁon oftheagancy it
deterniines the area of Iaw enforcement recpon-

siility and which police: units are available for

assignivent, If “there have boen any prior

~complaints at that address or thers is:other

ralevant information, the computer, recalls itand -
then places a one-line summ ry f the entire .
incident on the dispatcher’

play screan, ,
Ac:tsng upon the infarmatmn d‘sp!ayad, ‘

R At
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dispatchw assigﬁs a police unit and relays
- essential ' information, -either voice or by
‘digite! communicetion. The computer-stered in-
~ formation. is continually. updated. For exanpla
- upon- agsignment, the polica unit status file is
updatad by the dispaicher, and the time of
asaignmem is logged autamatically, Other iifor<
mation is alsc enlered, such as time of arrival,
 clagsification, how the. incident i disposed of,
and the time the police unit is again avadabie
for asﬁgnmem. : ‘

Ofﬁce:s in the field may " mmate camputar
processing by going through the dispatcher

_instead of the complamt console. Queries to ma

femnta informaﬁon ﬁies ‘may ﬁa requestad 10 .

check information such as vehiclo status, wants

- and watrants, Dependingonmeamountnfﬂus o
“abtivity, asepmtecansotearq«anasaparate o
opafatormaybe;ustiﬁaad .

{t

to the type of equip-
n-of duties gmong the

demsimsbvdepartmentmanageraandmee-

V)
[

‘quipmant invoived, rather than fundamantm
_uccncepma;! differences. ‘

The funcboning ofa parbcular CAD system may
;dlﬂsrfron'ﬂﬁsouﬂfned

- ment used, the alloca ,
° varlous oparatom.orﬁenumberandexteqtof

; medataﬁtesused But that reflects operational
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benefits is the near-real-time ability io génerate :
‘management reports without the necessity of
todious manual date_transfer from dispatch

R S0 S

Tabie 1 Yats some of me»advamagea and ﬂ;sada ]

vamaaes of & CAD system. One of the m&iﬁr

cards 16 computer tape. One major communica-

'+ than $29,000 in the first year of operanon of
,theﬁ‘ CAD sysiem {6] o v

tion facility showed labor savings: due fo field

and communication center operations of more

- Another eons;daraﬁon is 'the ease w:th which

. mobile’ digital communication capability can be -
. added. With this feature it is possible for the
 dispatcher, when making an assignment 20 a,

0.

pouce unit by voice, o actvate & brintor in the
“vehicle. The receipt of herd copy in the vehicle .
“minimizes ths possibih!y r;»f msundetsténﬂing or - 7

afror.

‘\~:‘

" As more c:omp!ex systems or companants ae
procured, operahonal and maintenance prob-
lems ara likely i increase, Good procurement
practices and planning are obviously needed. it
_has been said that obtaining a new electronic
‘zapabimy is somewhat liks becoming g parent
7. ® is an expensnre, almost. imaversible
process and the joys of ownership are
tempered by the émb!ems that surface.

&

“Table 1. Summary of advantages and disadvantages ofcomptzfemided dispatch systems

: gwémaess -
' 1. Replaces awkward manual system ior -
i keeping track of incidsnt reports

: ana!ysns
oy

2, Abmty o qu ckiy and aﬁort!essly
czompde managemant mfofmation

y f\‘i’z

and status with ccmputer memmy and

a Au‘amatk- soggmg as items are typed -

msmvmﬁassl

1. ﬂequwes special se!ectmn and trauﬁ g

of d;spat«,hers for needed skills

4

2. Requires large imtia! fumiing and much

planning to constmct anﬁ mmata
: ;operatsons‘ o

'“u

| :’3.\? Addﬁ:onal physnca! facgﬁrties and

mta the systemb | . : mamtenance zarrangamants may be téquifad
4 lnierfa s sasily with mobi!a mgstas 4 Speczal unm;mmptabla Goierdtpples. v
atmns. ‘ Co-are nften reqawed for the mmputar, | °
5. !mpmved ﬁvarail service o pubhc 5, 'Ptiffessinnai help. :é‘raquired o B ¢ L
s Wt&dﬂ&éﬁﬁuspansa umaand - idenﬁfyanadebugproblamavaMn R
, fawar handkng errw‘ : S ﬁha cemputer arv‘ saﬂware systams




. N @

s ,Swerafsuweyshavsbeenmadetocatagmza " ) B
o CAD. systems, One suvéy of ten operational
_sysisms gives data on population, calia for
~. sarvica, number of switchboais; operators and ,,j
. dispatchers, types of internal information files, -
andextanmfvoiceanddagﬂalcommmﬁons
o with field units, Work-load measurements and
5 aaua#ysishavaa!sobaenpmfome&iofam}er
metropziitan “police depatment in order to . . i
“e=hatter understand dlspntcmng raquiramems in a : ‘ -
- CADsystomig). . |
- m,,w types ¢ cﬁmg : Fl un3 Oomutlwdl Moontmlouﬁdmr EEE
 cafion &"ﬁl’i”m :::zeem co. ?’  mem m"';p:”“”“” Shartira """f‘!. SR
© and typewriter keybpard® torminals for ihe e B
- dispaichers and supersisors, Meaﬂw ~~~~ o S R
- tymcal compmer systam used in 3 CA,} sys~ . : : , - -
‘ tem | . v

‘ ﬁlgum 4 Commund and conrm mm mm i m
- las Vm Mompmgan Pollu Dmmr

nyumS Aummndwmmunmnmmn;\@}i\ L
- .the Hilishorough, Colnty (Floride) Sheriftex =~
Dapmmnm' ‘ : T

Flgtms Atypkmiwmpummefm uudlnncqm- e e e S e T T
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B : ,olectronic by the Federal Bureau of ir .Serving
mwmmmmmmmﬁa& at&lecommumcaﬁommtﬁr{ummau*e

9]

B

B




g

-
o N

g 50 mm, the L’&sﬁim of commbca, Canm and’

Puerio Rico (see fig. 7), tha NCIC mmputers*if
piccess as many as 210,000 transactions per
day and yieks about 1,000 poaitive responses
ihiisy 91 Thers 'mre ten "computerized
filew: Wgnted persons; stolen vehicies, license -
pletes;  gens, securiles, aircraft;’ boats,
showmobiies,. and. iscellaneous identifisble
articles; .and offenders’ criminal histories, The
Computerized Criminal History' {CCH) file 'is
mzendedwbeamﬁonmndexofmacﬁnuw

. history yecords of - individuals drrested . for
“serious .offenses, This file shares information:
- among State and -Federal juvisdictions in
_ “resmnsa to tha substanuai interstate travel cf‘
cnmmaﬁ B

; Tha,r f*:anonaf Law Enforcement ‘l‘efammmumca
' dong System (NLETS) is a sophisteated
‘computer-switched - communications  network -
Tlinking &l of the law anforcement agencies in
- the t)ﬂﬁe& Statey and Pu&rto Rm Otber Sisle,

Figzire <2

s "iumc/ramr soanD nmmxs

s B ey mmmm
P LOUMBA

ummmwmm

2
- 3 e g g g
' xvmmumn y

‘c:esfort

- license.

‘and Federal agenciqs we alao\ mgmbers

mclﬁngﬂwnepmmentafmmcﬂom

Life Management, Secret Servics, and Intemal -
.Revanuesm Bemdesﬁmcapabmyofr'

necﬂng law snforcament “agen-
access for computer intanogaﬁon -of driver's
state, NLETS is ificorporated-as a non-profit or-

. ganization and is controlled by the pasticipating
, statés.’rhehambfmesystemmapaircf-w

ther is diect
motor ‘vehicle files within each

o, 12

compiters located in ‘Phoenix, Arizona, which

control “interconnections among the individual
State compiter nétworks. The routing of mes- |
sagesover!ooalnatworkswﬁhmepchﬁqteisa s
. State responsibility. NLETS operates contin- -~
- uotisly, axchangmg point-to-point administrative =
: nal and national al!-pmnis
bulleting. It is important to replizé that NLETS is -
' only a routing and cammunicaﬁén agency and
- maintains no data files. The NLETS governing
‘hoard and - each - individual - Siate  determine,,
,#h'ch data files wn,hm ‘me S!ate can . t:e

messages and regio

sza Naﬂanal crima Inlormalion centar mclcz relecommu m':atlana nerwark




fcr expaﬁsim to 26.000 messages an hour 1‘20}

‘rhere are many _importart regmat and{
' stdtewide communication switching. systﬁm,.s.“
--For example, the Automaled Law Enictcoment

" Communications Systemjéyéss‘) serves lllinois

-and saven, other midwastern States {11}, while .

_ the wWﬁw Enforcement Ta!acommumca .

ﬁaﬂ-’ aystam (CLETS) sams Califomia

There ara -lso many data—ﬁie systams mam-

tained by the States, Ona example is the Law

Enforcement Agencies Data Systers (LEADS)

" operational within lllinois. This system maintains

fles entitled Stolen Vehicles, Wanted and

M&ssmg Persons, Stolen and Recovered Guns,
. Stolei and Lost License Piates, Stolen Articles,
Firaarm. Ownars, . Criminal Histories;
- Names, Stoleri Securities, Highway Candnﬁons
~Accident. Victims, Stolen - Boats, | “Towed . or

~ Impounded  Vehicles, &
" ‘Owners. LEADS  utifzes M%ﬁﬁﬁw
" terminals focated in - State, gcounty,

. ‘municipal offices within the State. The. remota
~terminals are connected via -communication

~lires to the_central computor located in
T Fiyum 8. compm an of tgmes rewirad 10 te.aphona R

4 mr asm’s anca.

iccessed by fhe sygtem Thé :zyatem, as m)w ‘
formad, Is capable- of handiing a peals houry -
. load of 13,600 messages, but has the capabamy :

Ahas :

= 1o ahiiciently receiva, route, and
and %squc? Lk;ensa

ﬂgﬁeld ﬂther State syst 3109 inclucfa the
New. York Stafe Identfica

tion and- mtallfgenca: e
- System (NYSHS), the lowa Traffic Records and-

- Criminal Justice Informiaticn Syslem (TRACIS),
and the Calfoinia Automgi_ad Ja:i !nfoanatxon L

&%ﬁﬂ (AJIS) {12,13}

81t %mcaﬁ'ngs)rstam

Ayancies ars a‘iwayagsﬁmg to mduce the ﬂme-‘ e

- period béiween receipi s

primary emergency number in a communily, the

citizen saves time in ot looking up the corect

‘seven digit number and dialing it (see fig. 8). In

somecasas,ateiephomboakm&ymtbe,

" gvaiiabie or the ca!ler may mt ba. abié o s¢
mdia!- - o > . .:

The 911 ,f,.‘.mrmrﬁﬁas CO!"&SJ

. mmng

T factthatscvera aporeses m;’;;ﬁifii
act that saver, 4

- dictions. may be involved ip/afy given 911

reception: center usually raives questions of

- confrol andchsm of commnnd t14} ‘The dedree

~of sucpess (n ump!emnbm a 911 system -

bML?-Dm!TﬂUMB!B

of-g call gnd-fhe time.
. mnmamsmmms.moom‘aa%maﬂ
. 91y ssmammékttmﬂmsﬁmwamm%
o actually contact the agency, When 911 is thav~~*

@

: ﬂepeﬁds greaﬂy upamheprocess ¢hosm for




-'}Tha Fadaral and S‘iaie Gwemments hive ‘.
1 -Qommiﬂed thamselves io the 914 emergency

1nv)./,- .-

 caling. syslem. The Federal Govemment is.

~ actively encouraging tbesl—au
astabﬁah%asyﬁammbamummandmat
- aiezs 151

Entering 1977, it had been

" pstablished in 665 jurisdicticns, representing
" communities of ali sizes and serving slightly fess

than one-quarter of the total population of the

+*_\nited States {611 Hm in the 25 largast
/. cities, “those ~with- _populations’ greater than .

_i '{Am:.thar pub!@ semcza wrk:h Is s'aﬁfdly Qmﬁng

_and one which, & is predicted: will oventually

“rank in: impmancé vith law enforcoment and
- fire, is emergency medical sevice (EMS; [16].

,_:“me staten‘ent has heen made that "the

umieste*

iha greates}; thgeit the averaj cﬁw

inabulﬂgngetmmymmgﬂz veat“

fime When iminutes mean fyes™ [17]. With mej L

gmv)n\ln

W

ey tfaﬂ% Much: planning is necessary to put

. Sucli 7t system into operation, and it remsins to
. e sgen how the EMS system will mteract wﬂ*‘ S
S oW Mercameat commuricalions. - o
. 500,000, mmeimon&hammpepulaﬁmhad L B
B ;ﬁﬁ samce‘ o e

nie bmary form: prior_o tranémissmn and
W“‘fa“j‘ :

)

 of the computter, they ars very efficidnt when

‘mnumcatmg with eﬁme information files such -

3 NCISA mohile unit candirectiy 1

can}/a’égm 0f pnvaay Spesial souip=
ment ia g

o Massages. in digial fomat can bo
- iransmitied much faster than ordinary -

-—-ghd aaknawfedgmnts) can be sent;;f
aypressmsabﬂﬁm T

. Unike _valce. wansmissions, which
: reqwraanamaéhcaﬁfﬂﬂiﬂtw'?"'?ﬂ' ‘
i

ment, «
“received and sent without phonetic.
 ‘prrors. ‘Messages can be automatic-

- glly stored for &
. the-ificer has siie

1 EMS will come a signifi- .,
wth iy cgmmm%ﬁoﬁ/meds Some -

i areas will receive sixteer.cr more .
s to handis the expected emerger- -~

pation, aie of growing " '
ement communication sys- -
tams, Bacﬁﬁsa digital systems use the lamuage Tt

. %ﬁé 4 \@?' informalion fiies: wivan suitable

e Digxtal mrﬂmunicaﬁan; nﬁar as,gnm, B

S essary to decode !hGS&VQ

voice transmissiors, Froquerdly used
- messages (including status'reports =

of time untﬂ Lo




e Digim%ammu bonax
el «wams on ma .avmﬂ‘ £

; ‘mdad her dighal :
‘ 'ﬁedieatm radio channels .

ﬁnidml mmmwmaﬁnns saen_' (aquk ot — M A

' Typical sishis messages are
-‘Lenmu\rﬁ. «cxwew&.

“lgurg 9 Tlustrates
Mn has esghi !nrm with.




A ivar wauip /ent avaﬁaszmr ?

- prCRS which provides 4 Tsrm
- Some priniérs are capeble of Lsing of
m:m . baw; m sm}‘h@f Mﬂ “‘, |

£ Tymcal mﬂaplazmsagamst pun!ew age mattba?
A glow and. wantefut ot radio. transm:ssign
’E 13. ig-recaived AT 18
h'ghly ﬂiab:acﬁn@%a it imwo%d souelc
= Alsp, prinferg usualiy do Yot heve ackriowledg-
" iment featifes; maang -tz the sender doesrt-
“know:/whether the ' messagys was received -
ceirecti (or £t all). Probobly for these reasons, .= -
 ‘moblie printers have not $5én too popular for
88 in law ehforcament: systems. FHowever, at
“least one maridacturer idciudes ds ar option -
“with f?%‘mbgte dmixate;‘dﬁnﬂmntar that . i B .
o ,,f%mﬂ)'a ats sround: these ions. - F -
' . B axm bgy ngg thy Bu{fef in the m@m : "/Aufamatfﬁ i/alxmie i.acawnSystems
- dighal terminal, the “air fime” is only 15 i ‘
T P spatchers, m mdarm dispata.b patvd veh;c!es
G ;i,,mdatmﬁr?g?:gx eir?zd charac!srs, and em)r gﬁimemly. must have somé knowledge cf m
A - ‘the vehicles are located. There are systmmhat
R : - do this automatically, with & bigh degree of
SRR N L preeisim. ‘known. as | Automatic -Vehiéle .
' Qmar asenssar%és . ﬁac,uﬁe :dmces for *»the ~ Monitoring (AVMfmAutmiw. Wahicle Lotation
o {acsimile” transmxssian of messages and docu- - {AVL) sysiems. There® “are many differant Kindg
- ments. such as _maps and pheiographs.  of vehicle location techniquas” 1223 [
Equipment of ihis Typs can be produced in' - method, 8 dpadeckoning, systamp/magﬂ/ BE LSS
“Sompact and Tightwekshit: models suitable for - of the pdomaier to piaasure. Sisignce *ravmq;
“W instaintion ﬁm;gs% ‘system racelves at*’f E aﬂdammmmm mmmvaidis?- e
 Tate of 10 emper ;ginuta vwmﬁer ¢ ute ;pmam }b’{s nnmtmauqn and
“Irinute) willi-a resolution of 25 4ines per cm (90 8 1508 wer
linespar inch). ‘Lbéf@ipmem canﬁeoperated‘ *‘Mm “The ¢ 'awfaccuracymdybeai T
 aulgpistically »ihen: aantmi!ed jay signa!a Hom - good es i5 b 50 faet) mm this smem -
T8 tranomipér. e Swﬁga,‘gggﬁﬁ&nd .

// 1

. Fatg : in dassemwtg Proximity '3ystams ‘use specially squipped, . |

ri’e;zmﬂm mhm a compm aomzm;rmm’ ‘signpoats,” focated throughout the area to by
7 4 --Gowered. Each signpost TrATEINe A tew-powared
: mceivaﬂ ata omtm! &mﬂv and wnﬁanm ; ,,micm??ave fransmittar . which  franomits - ifs <
omd caanmtﬂw‘%?; facsimile transmitler’  location. continudusly. A vehicle passing by
: ﬁ&ecﬁywmﬁa@”ﬂammmﬁm This . receives tha signal, m&sﬁ.andmmits‘tatﬁe;g o
reethod is-fest and soturate, when compared  digpatcher; on request, the Jocation of the most © |
with other systeiris such as teletyps. Further in- mmw/aasw signpost. Cieimed acclracy'is |

mmaﬁon on pmformﬁma characieristics antd .~ 90 46 180 meters (300 10 600 foet) at.a 85

A

;acsmﬁo systems/am pércent oon*‘mm tevel. Sae W'é’ ﬁt‘?d"‘”




e inon i wm-'
ﬂut‘f 'og the bgg Stafiag?
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gwa 3;2 A rep,mmﬂnn ota JM
&dmxﬂm., Y ’

ted on a ;,tqnpast am,g 5
rotrangmitting she vehicle

- Jocationto the. dwp\tchm
" {Fhotograph yourtesy - of
. Hotiman E.“!m;mm(n%
U Garﬂ ‘) o = N

guraal A vlm at m d!apauﬂpr
_position showing vaiicls.
Lo focktion andsiatys for“
o gm:gi’mity systonm;
“Tograph courtesy of ﬁ\‘“”’
man Electronkis Sorp.} I




E .Vumcy@sfems -

The avaifabmw of . !aw-mst réceivars ﬁaa‘

. encouaged pubii fistening 3o law snforcement

~ communications. Unfortunately, thare ese some

individugls who misuse the infmmatm obtaired "
from such savesdropping. One m&tﬁcd used fo -
discourage such hstemng»zs o add voice privacy
_equipment to the. police cdmmumcaﬁans -8ys-

j tem, ‘These systems encode’ the voics at the
© s+ transmitiing end and decode it el.the- recaiving '
~ " end. It is desirable that the coding techhiqus

.. shosen haye adequate vgice sscumy, minimum

- degrzdaton of received wvoice clarity; and

n.wnab!e compatibility with othar equipmant,

r;gwe 74 illusirates a typica! vmce pnvacy sys-
- tami n opsration. "

“The cost of voics W'acy equment depenﬁs‘

- en 'fac*asg ‘duch au tile vachmque used for .

e

PR

*+ sordmbling an e aumber of codes available,
" Voice privacy systems aré available from a

number of manufacturers at gosts fangmg fram
$250 1o over $6,000. For advice in solecting

voice privacy svstems, the reader is. rafsmaé fo-

anomer gmdehrxa [23}

lncomﬁaﬁbxlﬁy

n‘adé!s ¢ the same manufacturer is not unusual-
" 24}, Soramblers must often be tailored 10 work -
with specific cammumcatiom equipment. The
additional alectmhics adds ceraplexity, bulk and -
‘weight, and haa fendency to reduce system re»
liability and increase maintsnance raqutrements
On portable equﬁamant especiatly, t is usuaity
desirable to raduce bulk and weigh‘* as mueh as
pessbbie Her .

armng the scramblers otf |
gl agent manufacturers and even dificrant

e

FTERRR

‘
AR
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Ha}?aatar am! lemg Rmer $ystams

a0 teliahle comimunications with the .
. The polics officer on foot patrol utilizes ham!-
§ held, . battery-operated transceivers. These
- X devices are low-power uniis (Gsudily 2 1/2 watts
Or less) of limited range.
a hearﬂmdispatcherbécausaofibe
P ~ basa station transmitter, but the dispatcher may
© - have: difficulty ‘hearing the lower-power hand-
“held tansmitter. in 30me cases even a mobile
. unit may have dnfﬂcuuy talking tc; the dispatcher

ﬁigum 1’; =

F
Ly e
R

«:ach poiice cfﬁmar in the field axpem,%@a

am&%%&%

Thaycannamauy-

g
*

vcﬁng receiver system, ,

et ’ i S

A voting teoenvet system consisis of & numbw
of “satellite” receivers gnd a comparator. The

satelfite receivers are ‘located at- careluliy

selected locations within the dezired srea of -
coverage. A low-power field unit then has a -

~ befter chance of being heard by one of the

“Fin

-satelite receivers becsuse of the shorter
 distances involved. If several raceivers hear the

Signal from the field unit, the comparator 5a¥ects

- the best signal for the dispatcher. The satelme

receivers are (usually cannected to the /
comparator by wire, Bubradio finké-san also be
used. Figure 15 is a photograph of voﬁng eqmp—

- ment ata: rae faemty

A field transdefues, oither hanic-held or mobile,

- may ‘have dificulty at a particuiar locality in both

rezeving from and transmitting 1o a given base -

' slation.- Possible solutions  to ths problem

~ include relocating the base-station antenna,
. ingreasing the anfenng gain, increasing the
e drangrmitter pawel, oF instaling a-repeater sys- -

tem, The latier is ofien the hest choice for

height and “overlook” for the ared to be served.

e lirmarrad:olmks ¢

e fiﬁura 16 Farfoﬂhe

\(/

oL

\

Ngs, controls, sngd paiching arrgngemerite
. A

o aad ‘C\entar -

N - ‘;
W“m@' in

4 the Log
pmment “{Pholog
caumy cammunimlam Dcpmmmt 1

3 e

because of iegular terreli or long a/iiatﬂm o
One mettiod of soMngemis problemym use a

F!gurkig ﬁmivnrvaﬂng aquipmam :ncludlnﬂ amprt- .' '

courieay of - 5@’

| ,contromnharammmaembym

Los Angeles Qaun:y Gammunicarlons _

- reasons of effectiveness. Arepéaimsaszenﬁat- e A
s+ ly an intermediary receiving and re-transmﬁnng =
< station designed to automatically relay communi-

. cations betweer: base-station and field units. A
. desirable ropeater site.is gensrally one which
'vMamwalraadyavmiabla few powerful
- nearby. transmitters, fow radiofraquency noise
SOUCES, . oonh'olledmad access, nndgood!




~ Hivstrates a traller-mounted systom cor

Rl

= C

Hapeazers need not ha fixed wmamﬂv
~ - location o be of sarvice {0 & mmﬁwmty For,
- exampis, omergencies may requie additional v

communications on very short notice. f’ 18}

o - mpmer with control conscle for local bage-
“station use and a 12 meter {40 foot} crank. -up.

ment with the trailer includes an auxiary
7 generetor as well as mobile tansveivers and

tower for the amenna sysiam,. Additional

personal fransceivers arranged for twa—fres:;uan-

- ¢y operation in the 450 MMz band, Six mobiles

and twelve portables, complete with anfennas.
and batteries arg provided, &'though twice that

~number can be handled with the ropoater if
g " mdt c - .

Additional infosmation for those whe are contem-

" plafing purchasing rapeater systems is avaiable

g ‘in a fapert and & standard {25,26}

_ approximately $100 1 $250 or moye, Crystals (f .

" receiver can be used &t fived locations or for
- mobile dperation. The receiver typically scans

B N

. cazds, Hand-held,
- " are also available. A word of cautior: do
. expsct- tha same  performancs- - >

s Sc;znmm Hm&f@sfﬁms B ,
'Scanning receivers provide a :alabve!y inexpen

- -sive means for monitoiing traffic on several
. channels. Equipment of this Type is pricad from

" signal is detectad. ‘At that point the receiver
- alops mnmngandmatchanﬁamhearﬁunhi L
: the signal ends, Thers the recezver starts» i

- rates, and channels that can be locked out and

~ Units are avaliable with fraqwncy

oy L E

used) for ihe desired chasnels are additional
and may tolal more than $10D. A scarining

salected channels in rapid soquence unfil a

scanting again.

~ sputicus responses that the mwre expensive

nsisting of -

* Pk Tarpoision Sy hamo

~ In order fo improve the safaly of the traveling

‘publip there is presently a proposal before the - -
- Federal Communications Commission (FCC) to =~
provide thiee frequencies in the standard AM 2
 broadcast band for the ransmission of informa-

from noarby srnsmiling sources, and lack of

commurication receivors provide, Perhaps the

proper place for scanning receivers is for -
situations where informatiof: of agereral nature L
is desired ami not wheze mﬁca! rehance is W

E saugm,

tion 1o the travsling public. by “Travalar

) information Statmns” 27,

In additioh, an ad hoc commities has recenﬂy e
.~ Shudied whether the Depariment of Transporta-

A

tion {DoT} should allow, fund, or encourage law
onfgrcament and other public safely organiza-
tions to use citizens band (CB) radio ta augmant

- their pressit corvmunication systems [28]. The.

committes supported the use of CB Channet 9

&S a national emergency and motonst-aid chan-
nel, It also supporied. tha

%arﬁan% ;—ﬁi: S it ey 7; ::::

¥

aaoﬁefahon i:eiwean CE users and the emer- IR
- gency respeiise a,;enclesk : gt

B

Options  available mc:ude variable scanmng

fiot soutinoly scanned. A priovity channei cari be

- designated such that traffic on it will supersede
. all other listening, even to the pnihgtn of

interrupting a jock on another b

that are programmable by coded
portable sc.aﬁnhg

. Taceivers that would be expacted from

pensiveﬂxedfromwngymeivm,}bo

emsmm”mgeﬁmmy,ireedomofwm_g\“ o
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pepes 0

T,

The FCC has ‘estimated that there are fitoan

fnillion citizens band transmitlers now irf use in

" the United States. Many of these stations are

. [11} The misuse and abuse of CB equipment, -

- ovarcrowding, and the technically inferior quality -

. of some CB communications are problems,

“however. Careful planning is needed before any

‘ wchmmeptcmbecamewmkah!eam'
pfasmai / : o ,

located it vehicles, and ‘several law enforce-
ment agencies have found that communications
with trucks, for example, can be advantageous

. #iaimlng and Huﬁagemgnt

- In order 1o assure an effective and smoothly
«cperating communication system, a great deai .
“of -eary p!anmng and continuing  good--

* managemant is required. In the limitad space ..
- avaiighle  here, we can only hope 1o point out
typicsl- problem areas and refer the reader to
- 30me. extollent raforences ihat dea! more . -

: K S

1 ," bampfa‘teiy mth the subject. "

Specua! prohiems oxistin makmg major modmca . |
*_ He may need to determine that all systems and -
equipment meet the neads of the department, -

tions 1z-Bxisting communication systems, as

opposed to implementing entirely new systoms.
‘ “For example, that part of the system which is
* "~ changed or added must %e integrated with the ™

rest of the system so that-total system perfor-

mance is enhanced. Usually the ontire system

cannet be shut down during modification. The

provess of moduﬁcawn must satssfy both old,

. and new systoms.

"1t is esséntial that someons has a. thomugh

_grasp of the communication nesads of the law
- enforcoment agency. Stmeons continually

.

dasnad zesult may be accemp!nshed Tne
results in new system design or modifica-
“tin can theri be achieved. In designing a new
ﬁystamhowevemharatsbreadmsoopeforw

”“’tmtad planning of all aperaﬁona& and support

- systams {20}

New public buildings and facilities should o

planned = with adeguate conduit- systeme

provided 1o allow future deployment of communi>

“cations systems. This illustratos the need for

" -oarly planning of communication facilities. It is
important that managemeit recognize the need

for someone 1o keep abreast of Federal :

- Communication Commission (FCC) Rules and
" Regulations; to be aware of and utilize curfent

state-of-the-art communications;. to effectively

use existing assigned frequencies; and fo

assura proper operation and umnzaﬁon of the e» =

qumant 41

, Mast commumcatron system managers. have
many areas of responsibility. For example, the

“manager Usudlly consults with department

heads fo.review and fionitor their comimunica-
tion needs, and to provide recommendations.

not  orly. economically, but- with good

may design new or additional communication

jvst\sms and plan-jong-range programs. The -
, manager needs fo make ceriain that the terms -~

of the FCG licenses are met and that the Rules -~ |
_and Regulations are followed [4]. System _. °
- managers should keep Supportive data, notonly
-10 ascertain personnel réquivements, but alsoto
.- provide . accurate
, - decisions for those in thé vadmnﬁstrat:on

. needs to match rieeds with the meens by which

inputs  atfecting - budget

Vs
! N

angineering “and operational procedures, He 30

wio
“haveﬂseaifespoasibﬂiﬁas{am Tt
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: o Antennas and COmblmrs

- line loses and low standing wave ratio
+ wil often "make the difference between good’

\:Y‘\ ‘: ’
o AN o ‘ ‘
| Pm me ﬁempousms v
Gnee & communication plan has bsan devel- more ransmitters are shanng a common
opad, there is need to identily thehndéo»eqmp— antenna, thers must be pravision o reduce
- ment-nécessary to accomplish tivose goals. The . transmitter intermodulation, The most common- o
faﬂowlngaecbonsdiscus&manytypesofmf !yusadtypeofequiﬁmemmmmemm- ,
“municatione equipment available for use in law . effects is & combiner. The lype of combiner

enforcement, New equmment is continually
“being developed, and readers should query the

meﬁts

- various manufacturers for the latesi deveitp-
Transccivers SRR e R

Detailed descripiions of the principel types of
~ cOnaists’ of high’ @ Nterg ﬁn&md £ ag EAEIC
f'fgmhie%ﬁledmdsébw fiters maylbe

_ law enforcement transceivers are given in ihfaé
companion guidelines [31-33]. These disc‘.uad/
personal/portable, base station and “mobile
transceivers, and give information, ‘#lating to-the
‘various available options and suggesuens for

[ (_4 "

T 'Thé sntenna system 13 an impoﬁan; tnk § inany
. communicalions <hain- A well designed and
‘ayed antenna system. with low

| system g (o4) |

ihen iransnﬁfiﬁm and recwar» ahare a smgié -a?f':j{
AR antbrm and are n opération simultaneously, 8

s (SWR), .

Shosen depands upon & nimber of sysemc
’ﬁe‘m inclixding froquency. Separation, ‘number .-~

£t treismuiirs. andior racuivm. and ahtonha{ .

duplexsr is mmm&ﬂy used, io provide the

necessary. isolation. m duplexer usuauy'

chﬁmwe;wm”ammmhg L .

.. paraliel to act as notch (band-Teject)
cambinaﬁon Mypical matinﬂaﬂatbmsshmv’

- and poor comrunications. Usimlly the same

~ antenna syster is ussd to transmit and receive,

... gince antenna switching is offen "performid’
~within the communicaiions fransceiver. There-

fore the ﬂme, trouble, and expense taken to

: iraprove the artenna System wili pay dividerids

“in :mpravedqpeﬁomam for both transmitting

and r . Additional information on anten~
nas sa iean otm'gumunes [3%33} o

Mmﬁfmﬂcﬁ'opmmn xnawenband;smt B
. at @il uncommon in busy urban areas. What
- then <¢an be done 1o assure satisfactory

‘opération at a given location when reception is

~ desired a fow megahertz or even afew tens of i
» - kilohertz away from the frequency of an active
- transmitter? The problem is one of providing -

reoeiverprotechonfrommmnoisqmdf
;reeeiverﬂmmm lnmmn :Hwaix{_

R

ty Commum

.memmmmms"

cavitios are commonly used at VHF and UHF to
rethice

i,
s

filters, grin - -

transmitter-produced  intermadulation S
‘mmwmymﬁmmhm&

;': ‘v\.} ) AU . X
Flgﬁwﬂ A cavity maonetor matmtiton or M

iﬁbwhmydtwAmm Coun» L
Depertment.) :




: m:ttef?fequapciés are i adjacent channels, A |
ferrite isolator is & three poit circulator with o

matched resistive load connectsd to port #3, It

passes transmitter power from its input {port
#1) to ifs oulput (port #2) with a typical loss of
0.5 db, but attenuates rf energy in the opposite

dirgction by typically 20 or 25 dB. One disadvan-

tage is that a ferite isolator may itself generate
harmonics and other noise. Therefore harmonic -

fow-pass filtors are usually placed between the

isolator ‘and the following system t:mnpnnent. ’

This device has an. added advaniage in

| Gﬂntmi conm

L . A cantm! cansole usualiy consists of a desk- |
- mounted, enclosed panel containing a number
~of eontrols used to operate a radio station. Tha

ccntroi consoles can be combined ‘in various

ways Yo form a commui¥cation control center of

almost any desired fevel of complexity and

sophisﬁcation A commiunication control center

l& ﬂf pﬂma 1mpmance in law enfﬂrc;ament.

“contro!ce

Momsng miarmaﬁon in the fofm af mazen '

compigints is processed and dispatched &t this

location. Activities of the field personnel are
also monitmad, coordinated, and directed from

the control center. Figure 12 Hlustrates typical  ©

control copsoles within: suz;h a cmnmuniwion :

“Typical featurss of a control t:ansa!e include
audio cm*'als {microphone, loudspeaker . or
earphones,

lvalume confrol, - compression

8 \ 1 0
protecting the transmitters from open or shorted ‘ampifier, telephone line balance contiol, tape

| ‘transmission e or antenna conditions.

record  controls), and of controls  {transmit-
raceive switch o yoice operated controf, |

- selective-calling controls for individual moblie
* units, - and frequency selector). Indicators

inslude & transmit indicator, and volume unit
moter. Useful accessories include card files ior
froquently used information, automatic” time

. clock, and automatic: dialing controls for tels-
- phones. In generai, there is a fot of interast in ’
‘well-designed control consoles and many manu-

facturers offer consoles thet are bcz!h“p!ewng'
1o the eye and human engineered far use in law
enforcement csmmunicataons

Power %HMI

Power sousces It sommumcaﬁfan aqumen& ~

| vary over & broad specirun.- Base  stations

o mamyusapawarfmmtheccmmm&im, o
. ings. Mobile unils use

- Jroni the vehicle

alternator and battery. P And portable

mmmmmpﬁrpémmsewndmr
t - batievies. Yhmpowerﬁourcasarawr

descrived in the lteraturé and will not be

~ discusged further here [35,36). However, special --
. power sources are occasionally-needed. For
‘example, a femote repeater site may not have

B commercial power avaliable, andbasastauons,;




k3 are subjoct to occasionel power autages, aﬁeﬁ‘
,;iust when se:vica g ,..aeued te handie & criical

\
i
1

S
\
s

i

et
a.

Eqmpmant uscd in emergency situations mcluﬂe
batiery and jnverter systems and engine-driven.
- generators, A batiery-inverter system offers the
., advantages of instant availability, Jow mainte-
- hance (no moving parts), easy installation, high
reliability, and good performance and efficiency.

~Unfortunately, a battery is limited in the amount

' | //FIUH\

of anergy it can deliver, and a power failure of -
sufficient duration will cause such a system to

fail. If it is suspected that the outage time or

cument demand may exceed the capacity of an

existing emergency batter, the purchase of a

‘,smali supplemental  engine-generator system
tather than a larger battery should be consid-

ared. The engine-generator system may he pro-

: grammed to start automatically atter a given time
 interval in order To recharge the battery or aap-

e

ont thebauefy pawar {371

' Eﬁg’iﬁa«g”enemtar systems are relatively. expen-

~ sive, and 1o assure reliabifty must be regularly

Figure 18. Adams City (Colorado} DISPaych Controf Center.

“useful for output
start quickly and are relatively low in initial coat,
Howaver, their higher operating costs, dua to

supplies, especially in emergency
~ situations. - R
va e

[

A inspectad They are not eapabla of provndmg
" instantadecus power and require some time

{saconds or even minutes} before they can ba
safely usad.” The selection of the ‘engine

- depercls upon various factors: Diesel engines

are heavior and more costly than the other
chpices, but aré, more rugged and’ dependable
andareoﬁenthechmceforconﬁmaus-

operation. Fuel, ts and fire danger are lower
.,"inamorqasu}r angmes Gasoline engines &ro

powers up to 100 kw; they

fuel cost arkd short time between overhaul, work

-{o their disadvantage. The storage and handling
- ..of gasoline involves great hazard, and the user -
- paust be cautious. Natwral ges and LP gas
’éﬂginesarepeﬁzapsﬂmmtraliabiaaﬁerw ,
,sjmcdownpamds because thesa fuels do not
: «kf&ﬁmtewmumeasdogasoﬁneanddm
fuel. Also, because of cieaner huming, engine
- iifer is-longer and maintenance is less, nital .
- ' costs are comparable with gasoline engines.. |
... The Iacal situation should be studied relative to
m‘avaﬁabﬂﬁyanddepemmm of alternative




A DR
- e e T e d
Yo E
gt A :
ol & .
i 1 i i
s "
# 4
i =
¢ St
: 2
e s
M
3 o
i

Figlm! 19

%!19/ memoaleclﬁc P Fgu.a . Ammatceammunlatlanssm with pr N
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Electrical aen@byl;haw o 8 :th o. . U{GWIQQIQ?!I éam ')Oﬂfipfl mumay

istan g TR Wﬁ.
ﬁ‘y
s .

chure 20 A nh:kel-lron (or Edison) battary inmimian o ‘f
‘ or standby power or the compulers in @
oompmur-awod d:spntch ponier, ,

piai” engleatres are available for /4)ettar Fiyurazf. Astamibymotar-ganam!arinsmilaricn fe, PR
Aﬁf’ﬂfm and envnmnmental controlin . . f”"‘?’“’”’"‘”’"‘“‘“”_‘ Mo e
/ o cimates. Flues 1521 ilustiate o

El;qmzf‘»_. e
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y%w belﬁg;dew!opdd wcn niy

ﬁes ceiis wmc‘ﬁ' cénvert iﬁe sneggy of
ﬂ!temica%»“ s such ag the
buming of hydiogen imo elecirical

Highimﬁalm?fﬁrﬁihem

af Iongwtarm reliability are the maior

disadvantagasof theseeells

o Photovoliaié calls whie!'f aonvart
*‘ridiant energy from the sun im@..j-
alecincul energy. These cells havo

~very high ‘reliability, which makes

- tham atiractive for remote unattended

locations, The major disadvaniages -

; are high cost and the large surface
-araa required for even modest
_vollaga and power fevels, A;xacﬂaal’ '

~gystem would include batteries for
- use dmng c!cuc&y days s.nd at mght.

smndardmte =
Thefeareseveras problems duetot!m!ackof

.~ standerdization of law enforcement communicas -

tions equipment. For exarmple, the control head .

 mads by one manufacturer has & squelch
- control and a channel selaclor: which,aperata"“
counterciockwise, while another marufactorer -

“uses the opposite rotatich, One. manufacturer
haachosanmafeﬂsidaufﬂwcommtpmdfor

- ‘the squeich control and the right side for the -

* volume control, while zstother manufacturer has

o  thesie reversed, Tha result is that an officer wha

mustusepatmlmeqmadwimdﬁfersnt

. lypes of equipment may make unnecassary

miamkes in critical situations,
{99.401

and similar

proboems are. bemga'asaived o

Standardizaﬁon at the local !evék has men
“attempted for many yasrs, and items such as - .
- .cable connactors, ‘mounting hardware, and
 control heads uged in mobile transceivers have. .-
" been prime_candidates {41]. It is expensive and

_ diifficult to change from the equipment of on@ =

- manufacturer to that of another. Not only do

' mmmmmmw B

butanﬁmsubsystemsmauyare

e \\. .

,’[)

soon fi!!
" the needs of amergy n&yandstandaypowersy@
= {6ms mcludeihﬁ fail‘cmng {881" 2

i et d&w-\nv 9?‘“%

‘}'alwtranuca!f compaﬁbla m dnssmiarsty of
circuitry-afid parts among rdanufaciurers places -
" addttional training and mvanmry raquiraments

| uponmsmtmmcm BN
" Whils there would bo, significant advantages N //
_ the standerdizing of certain ecuipment inter- 7

faces.ﬂaaremuldwaﬂbedisadvamggsmma Bt
standardization -of the  equipment ~ ilself,
-, Manisfacturers freﬁuenw claim that the stan-/ ;

- ability 1o pmvndd impravad products fag; For ST
~ that resson, - equipment standards -‘shouid, S
- whenever possible, bs_ perfmnca standards O

rather lhan deBlgn standarﬂs i Cw LT
Telcphana lnterfafm e A / E
A iarge; mxpenwmre in the annuas husge! nf o
~Tigarly every.large law snforcoment agency"is i

{or telephone sarvice. Tha-telsnhone is used
conventionally for interoffice and external cqm-

¢ unications, I addition, dedicated telaphone L]
‘lines. are often used with base stations and

advantansously _within-—a._community am.*
. copnecled in a voting arran 1% |
. statien commenication equtpmant.

Adequate soivice is & naoessiiy and it :s
important that the telephione, equipment be
smﬂmenttuperformihemssaono’mmn
mmmmicaﬂrasposmble wmraatma

fime providing a good “ielephone image”
~ to the public. There Is nothing as disturbingto s~
callerasmbefomadtowaizferanmmded
pariodforalmetomt)m imprc:v‘hd
- itg service by adopﬁng ihe fal&ming guidelinas
{431 .

e Sixtyseccndsmtobemaavemge
Aalk tume forpdmary operatms. SE j_

»“Ninety paroent of all imzommg calls
mmbeanswe(ad wittantwenty o

1-: order o Wmfm goaf. adqunal
-training was provided -in’ teldphone answering -
pmoodwss and moa’dontng ’echniques Tale-

N V,‘ \\\/ ; _’n o | 25

e e e




~| . PBXisprivately cWned, jhe sppropriste ponnec.

":}'iemmofmmm

mszsma

A o ,) e “"“"f:‘:%“‘“" '"V';‘ﬁ\;j"’~ e e i n T AL ST \" N
phcmﬂmpom anéa&arcaﬂs axpactod tot;

: smmmmmmmmm

secondary - operalors. The second gukdeling™
T helped 1o dotermineg the number aif(e!ephene

%( ‘ !inesand;;peratomequxed

R any faw arﬂorc'amm igencies wea ﬁmta
.. /7 Branch Exchange {PBX). A PBX s a swiching
\;, 1 system for - :nioroonmwm talephones with
o othar faﬂephwea'an the same premises, Tho

‘““f’fﬁ“ﬂ‘ operated equmenmastawsh con.
,mecﬁons batwsen siaﬁans whala a swntchboam

" to any extan;}%ﬂ without the assistance of an
.v - operator. Oufqmng aput Intemal’ imas are d;aieﬁ
dsrectiy by fhe Wéﬂskm usafs

TG

iaaslobapaﬂlfm'
v A are fumishad, installed, and -
mimbymm;zam@aﬁy [44]. A
,mmihty charge I8 msde for the inferface.

Ithou:: &ptm!aly%afd PBX offen has &
atircctive Inttial cost &id may offer other-

"munobwmfeam mmshomdcarsmuy

. consider the alternatives -before. renting or
Mmmmmwt
/and questions~ asked rsiating to focal

A loghtning stnge
1 thousand vofis and currents increusing at the

fﬁ in Floéti&. TM!Q,

 in one summer [48]. Alsd, one wild night. -

SRt

there wers 19 base smﬁenggné repeaters 4 ;
. sk by Igntng. a

‘F‘axed antenna systems are. usuaiix piacod at Lt
 high locations, such a8 a hilltop or the roof of a7
'?"‘.,.talfblmﬂg and are thus highly susceptible 15~
‘ !@hﬂﬁngshikes‘wmammmm;mbe
. done to raduce the otcurrencd ok “iightning,
mereismuchthatcanbetlonaiam‘nmewe

“effects of a lighining sirie. The. physical

damage _(and. shock hazard) can often be .
‘ﬁmﬂw reduced by the proper design and

mst&’%ahan of ’me mwer and antes‘na system

may invglve severai h&«:dmd

rate . “several thousand .amperes - per -

. miztpsecond. Thmmpidtycharwwmts
+ . can  creste hazamaus mdmtiva w%mg?s
, mawucomts{seem;?) ?ropeg "

Lo

o AntennaS. towem», W 5“”9‘@%

gridmainfaé"a’oe
- Becausa of the high M“nm ‘the.

ammpmmtomsmmmmt
. Suppliers, tmngpmwmsformopmtors,
m%emmmmmmmms
4 .

o hahmamﬁfmmmmmchmm
nicatizs - facikties are  subjocted. Flgore 22
o mmmﬁmwmw

oy mmmmmmumw statas. he

Jar’“— =05

apma«mm;symmmmmﬁw :

M mﬁmmt. the' use of *‘dcm ,
groemdo;*’ *mmnw km:mmandad

mumaﬁmmwasmckedcﬁmww







epea!ad mre ;49 3

o8 b f..mt have \fqry/igw g ol
‘]ﬁimm m amf&bia that gp@m ‘
rpacteristcs to W‘%mva 1 Ghz,

o Lisos, Asamu!t eaaaim

mmmumcaucn systém. Such suceess s
~dapendent ‘not orly’ on knowledgesgbis: am
ﬂadscateé perso*ma! but als«s on adequatues"

,g,\ on ~ -oxceeding 70 dB-

mmmmmwmnmunmﬁon systems gnd

il wotial - equipment,  But 100 ‘offen the.
= %andency istostaythhmeoldfmmmieate-'

| information_can..t-Triore raadily

obtamd f exanielsTépriain charscletistios of
sign;!ﬁ%t:?"é@ {such ag the signal generators

tiors that er/ >

a)eanbe:aa&rym-r‘f"

TER SN

n . Baceusa'of typically iarge dyhamic range—ofie

spurkus Tosponsss” and harmonics with the.

~ fundamental feqiency may be readily sceh at g

glanca. Spactrum analyzers are also usefi o

. identity ceriain modulation problems of traiismit-

| wpnmniwhichmaym!onge'beadaqugz

Fné;bﬁmé, there has racemi;% Hoan a “sigiii-
;mmpmammm fredue;

-modu!afe&”IFMi =
veraters“tised o Lzzst receﬁers.« All- -
solic-staty generators ars available fiat )
wighal aadeuz of 5 sqtmcu‘l‘hemqexpew
;swe sﬁa." 1 the -region of 4.5 thaisand.
%&Wﬁﬁmw
ﬁ” ,, m uging -sperial ghase-.

" very \\s&abla mys/fal

s ERC mmpare%!am sb%leva!sm alsges

. spectrum of frequencies, and {with a tracking
~ generator) to adjust ﬁkersfordﬁsweﬁﬁaqdemy R
«:%ro!iotfs, Spectrum ar : ' )

gi‘;amfast squipment, the reader is refsed fo
the soction below énbﬂad‘?urhasa‘m

"“’3'1 as ﬁw where 1o purchasa :




o jin puh‘m ‘fe&y communicahans ihere is &n
- | a requirenient; to carry .out

e ﬁsk& ‘with reasonable efficiency and
ymimma! costs 10 “the taxpayers. Grants are
" avallsble, but these often renuire’ feasibility
" gtudies and systen designs which may be tdo

~ Tes:wha have fined staffs [51). In such cases
,,a eemmunicaﬂans consuzau% may ba -

S rosult - in, & waste of - purchesing dollars.
-7 Equipment -costs - cart . generally be- besf
- determined by compatﬁreé bids. -1t has been-
" charged” that the “lowest bidder” proceduie .-

/ a
/

o unmcessary expense’ {52} Howevér,.

‘*'f‘fcomplexandtechmatfnrmesmaﬂermmmunao Sl

“? »Poor phnmng ﬂﬂd Wmfmﬂt pra@ﬁces caﬁ :
; _the ali

A e et L

‘most.
 govamments require a low-tid syctem to avoid
- the busgs i’nherent in no. ang system at ali‘
58] :

nt, thauserisfaeedmthomerm
mchx!ing fraining, nmananee. -and test equip-~
cment, As more fully di d “in another
gwﬁeﬁne. maintenance ,m Sar bo high [51 511
Senis .commurication.-gfficer ﬁgure/mﬁe«
nancetaémm!a/y mstnfﬂ‘ 16 20 percent
. of the fixed nvesin ent [4]. Test eqummnt for

YA atself nainte-a fit investment,

;NS“EQU:PMENT

Aﬂar tha imﬁal purchM ‘sommunications g’

"ag/oz' tastung of commumcgﬁens gear

- Same precision signal gaverators. for exampie,
resuﬂs in waste, datay,: meiﬁciancy. and ""cast&ic.m(xcrme S

cas*r CQNS§

tiofi {ElA). there will be more- amphasis on tha

~ part of law enforcement sgencies in’ improsnng
co'nmumcahons equipment [54]. Muche of ‘the

: supportwdtcome ﬁgm*%‘namms Not only
wilk older sguipment be- it with, more

- "astablished radio frequencies, but the recent al

xpacied to encourage greater”use of scphisti-
l ated wmmunicaﬁor} systoms, . With the
ncmase iy thes use af wmmum*;& eduip-
i testing of

equepmnt ﬁaﬁ ‘also  be

s e,x{tvmed 10, increkss. A coesponding riced -
" wodki also exiet for more specialized enmmuni«
fzaﬁcm test equipment and service aids, What
mumaaam gvailable to haip the pr@ﬂpeﬁi"!é

o Ymeleare mwfm' guides Tor-the, gener o
P tromic tarket ihat cover products from YA
7 e 15557 Buyors guudes thet spacc&hze i

LR ! L e Ty

;;;Mmf "ﬁsﬁw pmmu
ﬂ"wfdms ta;he Eﬁemriic !nduatnes Assoe:a»

&p@aﬁm of frequericies in the 960 MHz band m"'ﬂmm ang conf
" .come of ﬂ'se larger manufacturevs in ﬂﬁ i‘.a!d*

teleaemmumcaggns ara . a!so avaslabie 158»601

~ Howeyer-1iona compraﬁensweiy and accurately

fmver only the law anforcamen* communica
tmns market

- PR

- i . . ‘ Thﬁ “reader mﬂ auery- mnufaﬁwre?s that
 modem ife-art - equipme zines and journals, |
‘are a popular -

ﬂqgarhaa in trade

" and convehient way of getting otad with

Gne exkemalss %mpqn«-as mﬁéof»mfamaﬁon e
Center of the
s of Police, —
’mmc?,mmwchmalauppoﬁofﬂwnss

-~ig the, Equipment Tec
' International Ascociation ‘of Chi

=“Law Enforcement Siindards Laboratory, has
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