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- FOREWORD

In response to a request from the Metropolitan Police
Force, Caracas, Venezuela, and at Government of Venezuela
(GOV) expense, a communications survey was conducted from
May 10 to May 17, 1972, by Mr. Paul Katz, Chief of the
Telecommunications Branch, Office of Public Safety, Agency
for International Development, Washington, D. C. Local
arrangements for the survey were completed through the

U. S. Embassy and the Office of A.I.D. Affairs in

Caracas. )

The information contained herein was obtained as a result
of field observations and discussions with concerned
officials. In addition, basic requirements deemed
necessary by the Caracas Metropolitan Police Force to
update their communications capabilities were provided
the writer prilor to the survey and these requirements

are addressed 1In the report.

The Chief of the Metropolitan Police Force, Colonel Luis
Enrique Sue and Deputy Chief Colonel Jalme Sayago Garcia,
gave freely of their time and made the necessary
arrangements to allow a comprehensive on-site evaluation.
The frank definition of communications problems on the
part of these officials formed the basis upon which the
survey was conducted. i

The excellent cooperation received from all ranks of
the Metropolitan Police Force greatly facilitated the
completion of the survey in the time allocated.

In addition to the above, meetings took place with
officials of the Technical Judicial Police (PTJ). Dis-
cussions were held regarding current PTJ planning for
utilization of computerized banks of information.
Possible PTJ computer interface with the Metropolitan
Police Headquarters Communications Center was explored
to provide access to information regarding stolen
vehicles, registered owner/vehicle descriptions, wanted
persons and stolen articles.



GENERAL. INFORMATION

------
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The Metropolltan Police, & uniformed pollce force with
personnel totarlng"apprOXImateiy B’BOO has the-prrmary_
Tesponslblllty for pollce patrol throughout Caracas. In
addltlon,‘they are respon51b1e for'the control of-c1v11

[

dlsturbances in ; the metropolltan area f*_ : K e
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The metropolltan area 1ncludes approx1mately 75? of+ thef
capital ¢ity ‘of Carachs’ and thé. dlstrlct ‘of Sucré,-in"“%
the adjoining state Of ‘Miranda. * “Thé’ metropolltan*area'L
covers about 923 square miles and has a population” which

_1s estlmated between 1 5 and, 2 mllllon peOple. s
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In terms ‘of pollce operatlons, 1tﬂas ﬂ1v1ded into f
Zones. FlVe of- these zones are located “in Garacas
(leertador Depaftment) an dred Fftabout” T67-squar AN
mlleS“w1th a populatlon of*apgrox1mate1y'i-ll6 ‘000 béo Te
AnotHer Zome:covers thetﬁargasmﬁepartment‘hav1ng the Gk
largest area of 578 square m1¥&s 3rid *FneFud & “the ~téwn 16f
La Gualrar the seaport for Caracas and .one of the main _,
pOTtS’Of Venezuela. 'The;last zoﬁe covers the“dlstrlct of
tsucfe an area OF about'178 square mlfes, w1th a popuﬁ-

latlon of approx1mately 2&3 000 peOple.;‘ b oS e
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Caraoas presents unlque radlo patrol"car communrcatlons_
coverage“prohlems‘ the™ 01ty ‘IS located el a'valley"mfﬁ’
surrounded by mountains and is over- 33 ‘000~ féet “Fhovd T
sea level. Metropolltan Caracas extends throughout the
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bulldlngs. Addltlonal pollce patrol problems are

1

encountered with. the 1 ited "dece¥s o’ the‘”nurﬁé’r"ou's_-“':jm_";‘z-L
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S ;. SUMMARY

The communlcatlons system has not kept pace with the f<;."

v

Metropolltan Pollce respon51b111t1es and consequently;‘f.

has restrlcted thelr effectlveness in protectlng the _- ;f-r
public. The commuiications system is. not fully capable -
of handling the communications neéds of an emergency
situation as well as the.normal- dally act1v1t1es of . the.. -
Metropolitan Pollce. N . :

L i . o - ¥ -' J 3

Metfopolitan Pollce OfflClalS are cognlzant of the '_;”
problems ahd. are exertlng a. con51derable effort to e
rectify this 51tuatlon They are requestlng sufflclent 15‘;
funds to modernlze and expand thelr communlcatlons T -
system,-. and replace all old. and obsolete radlo equlpment
Several mllllon dollars Would be requlred to repl&ce
current equipment; modernizé “and’ “expand the Metropolitan
Police communications System. A large..portion of .these .
funds would.be, requlred to prov1de a_better. means of L
communlcatlons between the. public and. the pollce There—
fore, prior to any monetary 1nvestment by, the Metropolltan -
Police to update or. modernlze their radio communlcatlons
system, dgreements’. should be’ reached with.the telephone
company (CANTV) to prov1de for an 1mgroved teléphone h‘
capablllty such, as that recommended 1n thls report “,'f

Tt

2P .

-

-
e

No matter what hew or sophlstlcated radlo equlpment 1s "i,:?
purchaséd by the Metropolltan Police, or what operatlonal )
dispatching cohcépt they émploy at’ the Command .Center, =
the overall effectiveness of their communicatidns’ system o
would still be hindered, at this time, in its ability to
respond quickly .and efficiently to telephone calls from
citizens requesting emergency assistance. Since such
calls are usually received through the (CANTV) telephone
system, the first prilority should be to establish a
satisfactory telephone capability wherein telephone calls
requesting emergency assistance can be effectively placed,
received, routed and terminated.

The facilities that CANTV can provide will, to a large
extent, dictate the type of command center installation
and operational procedures which should be employed to
effectively dispatch radio patrol cars.



Immediate coordination with high level CANTV officials

is required to determine what telephone facilities they
can furnish-and the costs involved to do so. The
Metropolitan Police would be required to absorb an initial
installation charge and monthly user cost. These costs
will be high and must be taken into consideration for
present and future budget requests.’

To effect a complete change in radio systems and equip-
ment, at this time, is not recommended. This recommendation
is based on several factors, the major one being the lack

of trained manpower within the Metropoclitan Police
organization. Police perscnnel lack the in-depth

knowledge and experience to implement an effective
operational communications system in support of police
activities. Another is the existence of some 700 VHF
transceivers in the Metropolitan Police inventory

which can be effectively employed for several more years.

It 1s believed that the best course of action for the
Metropolitan Police to take to improve their communi-
cations capabilities would be to (1) gradually and
systematically replace their old and antiguated
equipment, (2) implement the several technical changes
recommended 1in this report so that existing communi-
cations equipment can be better utilized; (3) under-

take an iIntensive training program for police personnel
in concert with the communications system modernization
plans; and (4) request that the existing U. S. Government
advisory effort include technical assistance in '
comnunlcations.



I.

OBSERVATIONS AND CONCLUSIONS

AI

1‘

General:

The Metropolitan Police existing VHF/FM com-
munications system reflects considerable
effort and ingenuity on the part of the
officials concerned to provide essential
communications in support of thelr overall
police mission.

The present Metropolitan Police communications
system is limited in its usage and unable to-
perform certain functions. It has not kept
pace with the police ¢perational needs and has
affected their capabilities to properly super-
vise and direct their vehicle and foot patrols
throughout the metropolitan area. There are
certain technological developments which are
being actively developed or produced by
manufacturers which perform additional functions
that the existing communications system does
not.

The Metropolitan Pollice has made efforts to
modernize their radio communications systems
to support their current police operations
and responsibilities. However, the majority
of the radio equipment and systems configu-
ration was originally installed to satisfy

a requirement for a Unified Police Command
in Caracas to combat urban terrorism. With
the formation of the Metropolitan Police
Force in December 1969, the communications
priorities and requirements changed
considerably. .

In the actual network design planning, the
Metropolitan Police existing system was
studied and its merits and weaknesses
identifled. A review of the Metropolitan
Police proposed modernization plan (see
Annex I) was performed with consideration
to compatibility with the existing system
and organization. In designing and
selecting the most appropriate communi-
cations system configuration, projections

._5_
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of future technical innovations that will be
in common use in the near future were con-
sidered as well .4s'detdils régarding the
radio traffic involved. Radio traffic
statistics (see Annex II) dealing with
criminal offenses, non-criminal offenses,
;eomﬁiéints, services; imoving traffic..
“.vielatiéns; a001dents, eté.,; ‘were.not the
‘sole determlnlng faé¢tor for evgluating the
Métropolitdn+Police volé of protécting life
and property-and promotlng the general
safety and welfare of the’ public.
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The* Metropolltan Pollce Communlcatlons
Department (see” Flgure 1Y is established
fag’d staff-functidéniundér thée Operations
Division. ’Sénidr police.officers assigned
t0 !tHe Communications: Department barely
acqulre ‘tha- necessary eXpértise before
they are rea581gned to other pollce duties.
A 1ack of quallfled radlo technlclans and
the difficulty of retaining this type of

" "persdfined -with: eurrent - low poliice _salaries

--havVé- induced the’ Metropolitan” Pblice to
Ji“«ﬁbqairékthéfContrabt.serviceseofﬁa private

=T .r
,3 H
* )
"

Cen

ledmpany o -maintainlthedr  radio. egquipment
numberlng over 1,000 units: :In light of
thig- colirse of. actlon onesofi the most
crltlcai:shortages Wthh “thé Metropolitan
P@llce~is ‘curreéntly-facing: is the lack of
carwell- Quallfled technical "police officer
“to doerdinate,. plansands/or. 1nte111gently
“diséuss - comiunications systems improvements
with the private contractor. Wl

«AlthbughSSéVenTpoliCe officers have received
tralnlng in®the- Unitédi- States during 1964 and
1965 in communicationd managementv none of
. thege 1nd1v1duals are currently utlllzed in
thls cap301ty‘ e

vy i
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Radlg Patrol Car ﬁystemw
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Wlthln the metrOpolltan areaﬂ the pollce

- opérate-a. radio patrolicar system of about

600 motor vehicles with approximately 140
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in operation each eight hour period. The
police also operate some 400 additional
motor vehicles consisting of motorcycles,
buses, trucks, etc. Many of these
vehicles are not radio equipped.

Over 30 percent of the radio equipment
currently in use, both mobile and base,
is over eight years old. For the most
part, this equipment has far exceeded

its operational life and is subject to
frequent breakdowns reqguiring excessive
maintenance and parts replacement. Due
to the antiquity of some of these radios,
some parts are no longer manufactured.

The Metropolitan Police Command Center,
presently located at Cotiza, will be
moved in the not too distant future to
make way for a freeway. Cotiza now
serves as the central office for the
dispatching and control of radio patrol
cars and foot patrol from each of the
poclice detachments located throughout
the metropolitan area. At present,

this facility handles about 120 radio
patrol cars and 56 hand-held radio
transceivers on duty every eight hours.
The Command Center also maintains
contact with some 66 base stations
located at each detachment headquarters,
Prefects office, jails and other high
Government of Venezuela (GOV) officials.

The only exception to central control at
Cotiza 1s in Zone 1, the. Vargas Department.
Here some 16 radioc patrol cars and six
hand-held radios and 14 base stations are
directly controlled by the Metropolitan
Police Zone 1 Headguarters at La Guaira
during each eight-hour period. The
control center at Cotiza, in an emergency,
can assume control of this network.
Several problems currently exist in this
system configuration, the major cne being
that all radio patrol car functions must
cease 1n the Vargas Department when Cotiza
is in contact with Zone 1 Headquarters.
Another is where the lack of monitoring

-8
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Zéne 1 operations at Cotiza requires the
polide 3ffidlals at Zone 1 to telephone
(long-distanée) Cotiza before two-way

radio communiédtiohs can be established.

Because of the large area of police respon-
sibility, some 923 square miles, and the
difficult topographical features such as
hills and mountains, the practice of using
repeaters at several strategic locations

is employed. While. the repeaters provide
fairly velliable communications coverage
from the Cofimand Center to the radio patrol
cavs; there are, reportedly, numerous
locatioens in the ilmmediate metropolitan
area where Yeception at the Command Center
is marginal Or hnonweéxistent. These
locations, commonly referred to as "dead
spots", are listed in Annex IIXI.

The Command Center at Cotiza is presently
located in a suffieciently large room to
allow orderly operations. Unfortunately,
much of the room has been paneled for
cosmetic purposes rather than for
acoustics. As a result, the noise level
is much higher than that desired. A lack
of strict-discipline on the part of the
radio dispatchers and telephone operators
combined with the volume of traffic being
handled increases the noise level
substantially.

The Metropolitan Police Command Center
emergency reporting telephone number (111)
has been widely publicized for general
public use in requesting police assistance.
Incoming telephone calls on this number
average over 5,000 calls per day. Many of
these telephone calls are caused by mis-~
dialing or requests for informaticn not
related to police emergency reporting.
This has, on occasion, resulted in the ten
inceming police emergency telephone lines
beling tied up and, conseéquently, slowed
down police response. Police response is
further deteriorated by the time element
involved in relaying information received
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over the (1ll) telephone lines by the
telephone operators (women) to the police
radio dispatchers. :

Radio message forms, developed in 1963

and still 1in use, are not fully compatible
with modern police operations. @Although
the current complaint cards can be utiliged
to develop factual information on the time,
place, and type of crimes, they are not
readily adaptable to electronic data pro-
cessing equipment presently available to
the Metropolitan Police.

Multi-channel tape recorders specifically
designed to automatically record all in-
coming and ouftgoing radio traffic as well
as incoming telephone calls on the police
emergency telephone line (111) are not
presently being used. The Metropolitan
Police are utilizing several single channel
home type Phillips tape recorders electri-
cally controlled by the Duty Officer at
the confrol console. The tape recorders
are activated by the Command Center super-
visor only during emergency situations.
The superior practice of sound recording
all radio transmissions makes unnecessary
the burden of maintaining a radio log.

The Metropolitan Police current electronic

. visual displays are not wholly satisfactory

for radioc patrol car operations in a large
eity. Through the use of slide projectors,
they have fabricated visual displays at
several console positions whereby the
radio dispatcher can select several maps
depicting certain portions of the zone

for which he is responsible. The master
control map designed to control radio
patrol cars throughout the clty for all
bractical purposes is not usable. It does
not display the areas of individuwal patrol
responsibility nor dces it permit each
radio dispatcher to record the in-service,
out-of-service status of each car.
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Priority Control System:

The Metropolitan Police employ a priority control
system where high level Metropolitan Police
officials are provided vehicle radios which can
selectively interconnect with any of their base
station/repeaters. This system requires that the
police officials dial several digits for each
station selected. Tones are then transmitted to
the repeater site at El Tangue, decoded and, in
turn, connect the vehlcle radio with the proper
base station/repeater. The use of the termi-
nology "priority control system" is believed
misleading since the ability of the officials
vehicle radio to take positive control is not
possible and depends on whether the circuit is

in use. Further, the Command Center, through

its direct UHF multiplex control link, could
override the priority control system.

Police Call-Box Tel@phone System:

The MetrOpolitan-Police currently employ some
k0 call-box telephones strategically located
in the Caracas metropolitan area. Of this

number, 33 are operational and connected to

the Command Center at Cotiza through CANTV
Telephone Company leased lines. Given the
rapid population growth and the lack of
sufficient telephones (approximately 300,000)
to service the public, requirements to expand
the present call-box telephone system are
believed valid.

Interservice Coordination:

1. Although coordination with the Technlcal
Judicial Police (PTJ) and other police
and security agencies are still c¢arried -
out, the ‘communications equipment which
provided for the transmission and recep-
tion on each of the pplice and security
agencies frequencles are no longer used.
In fact, some of this equipment located
at Cotiza and the repeater site at
Bello Monte is inoperative.
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2. The PTJ operate a base station in a small
room adjacent to the Command Center at
Cotiza which 1s linked to their radio
network, This base station, operated by
PTJ personnel, provides the Metropolitan
Police with the necessary coordinaticn
channel. Approximately-500 radio messages
a day are passed over this station. In
addition to radic communications, the
Metropolitan Police have a teletype link
over leased lines to PTJ Headquarters where
information regarding stolen vehicles,
wanted persons and stolen articles are
sent to the Command Center. )

VHF versus UHF and Radic Interference:

The Metropolitan Police were directed to change
frequency bands and have been assigned new
frequencies in the Ultra High Frequency (UHF)
band. No time limit has been imposed to effect
this change. The Metropclitan Police desire to
rapidly change frequency bands, for the most

part, is based on the congestion of the Very High
Frequency (VHF) band and the resulting co-channel
interference which they are presently experiencing.
Another contributing factor observed was the
tendency of operators to "tighten" their standard
sguelch system in an effort to block out some of
the weaker unwanted signals. This tightening of
the sguelch, while relieving to some extent the
noise problem, contributes to the deterioration

of the VHF system by redueing the mobile talk-
back range of the base station. This action may,
in part, be responsible for the numerocus dead
spots reported in Annex III. The interference
problem 1s compounded by the existing system
dependency on repeaters, located at high locations,
where they intercept and relay signals both wanted
and unwanted to the mobile and base units.

In changing the existing VHF High Band system
(144-174 MHz) to a UHF system (450-470 MHz),
several factors should be considered. These are:

1. Favorable Factors:

a. UHF frequencies offer greater pene-
tration into buildings and through
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man-made objects than VHF and is,
therefore, considered ideal for
dense municipal areas. .

b.. UHF-frequéncieS are ;esg‘éusceptible
‘ to high noise levels (man-made and
atmosphere).

c.: The UHF antennas are smaller and,.
‘therefore, can be economically
"stacked" (more than one) for base
station operation resulting in
increased range.

2. Unfavorable Factors:

a. Mobile and portable opération is
seriously limited since the distance
of communications in this mode is
less than that obtained through
VHEF-. (This would be partially
offset through the use of repeaters
and/or base stations which are
elevated well above fhe average
ground level).

b. The large amount, of funds-required
- to scrap the present VHF system

(some of which is only a few years

0ld) and replace it with new

equipment.
One method to reduce the existing interference to
a minimum and increase the mobile talk-back range
would be to employ tone squelch. The addition of
a tone squélch system could transform the slowly
degrading existing VHF system into a more modern
and effective mode of communications and thus
negate the requirement to replace the entire
system at this time. It is bedlieved that, unless
a tone or digital squelch system is included in
the UHF system configuratlion, a similar inter-
ference problem could develop.

Emergency Communications:

1. Radio Channels:

Due to the advent of civil unrest in recent
years, an emergency communications
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capability is of increasing importance to
police foreces. With the present lack of
sufficient radio channels, the Metropolitan
Police communications capabiliity would be
far less than that required to effectively
respond to emergency situations such as
civil disturbances and natural disasters.

A radio channel used for normal pclice
operations cannot be used to saturation

and still have reserve capacity to handle
emergencies. At present, the Metropolitan
Police are unable to respond to emergency
situations without impairing its regular
service. The accepted rule is to reserve
exclusively for emergency use one radio
channel for every 300,000 people. The
metropolitan area, having a population
which is estimated between 1.5 and 2 million
people, would, therefore, require a minimum
of five (5) emergency channels.

2. Mobile Communications Center:

In emergency situations resulting from large
fires, floods, severe storms, civil distur-
bances and transportation accidents, it is
sometimes necessary to establish a Temporary
communications center close to the scene of
disaster. The Metropolitan Police do not
currently possess a vehicle outfitted for
this purpose. The ready availability of a
communications van would provide the Metro-
poiitan Police immediate access to the
latest information in situations where rapid
change is commonplace. It would serve as a
hub from which the various activities
necessary to control an emergency situation
could be directed and coordinated.

I. Maintenance:

l. Methods of Maintenance Service:

a. Several methods of maintaining police
communications equipment are used.
One method is for the police to operate
its own maintenance service facllities.
Another method is to call upon one or
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more technical service companles to
maintain the eduipment. In some cases,
a combination of police operated and
contracted maintenance service is
employed. ’

b. The Metropolitan Police require that
its communications system operate
24-hours a day. Consequently, 2
requirement exists for around-the-
clock maintenance coverage. The
method employed to obtain the required
maintenance services is based on
several factors. The primary one 1s
the availability of qualified personnel.
Additional factors to be considered are
the cost of the maintenance equipment
shop space and spare parts stock.

The quality, convenience, speed and
reliability of maintenance service are
important factors to be considered
regardless of which method is employed.

Contract Maintenance:

The Metropolitan Police are utilizing a private
contractor (Telser de Venezuela Company) to
maintain their police communications eguipment.
The ingenulty, technical competence and dedi-
cation displayed by the private contractor in
maintaining over 1,000 police radio trans-
ceivers, many of which are antiquated (see
Annex IV) and thelr efforts to modify portions
of the communications system tTo satisfy
expanded police operaticnal needs 1s
noteworthy. The private contractor's apparent
satisfactory performance has relieved the
Metropolitan Police from the necessity of
acquiring a technical communications capa-
bility. It is believed that retaining

highly skilled radio technicians under existing
Metropolitan Police salary levels would be
difficult.

Police Technicians:

a. Two Metropolitan Police personnel were
trained in the United States in 1964
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in radio maintenance, however, these
personnel were commissioned officers
and were transferred to other duties.

b. Several other enlisted police personnel

have been partially trained as radio
technicians and are currently performing
1imited maintenance on the eguipment at
the Metropolitan Pelice Headquarters.
They have not been provided proper test
equipment or spare parts and are
required to notify the contracter in

the event of equipment failure.

¢. The.uge of techniclans other than
police personnel with access, to criticail
areas such as the Command Center and
repeater sites presents security
problems such as continual updating
of contract technicians security
clearances.

Jy Training:

1.

Management Training:

Few members of the Metropolitan Police have
been exposed to formal training in management
and administration of a City Police Radio
System. Seven police officers were given

26 weeks training in the United States during
1964 and 1965, however, they have been assigned
other duties and refresher tralining would be
required. Further formal ftraining in manage-
ment and administration of a City Police
Communications System is needed. With the
proposed modernization of the existing system,
this type of training becomes of major
importance to the successful impiementation
of an effective police communications
capability.

Communications Training for-Working Police
Of'ficers:

a. Two way radio is one of the most powerful
tools in the hands of law enforcement
officers today. There is, however, an
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apparent inability of many experienced
police officers to properly forward
information to the Command Center on
such things as civil disturbances and
criminal activities. This failure to
forward complete information, in
logical sequence, results in time
consuming transmission and ties up
unnecessarily the police communications
system. At times, experienced police
offi¢ers bring their cars to the radio
service shop complaining of a dead
receiver when the only thing wrong 1s
that the volume control has been
turned down. Others may complain of

a noisy receiver when a slight adjust-
ment of the manual squelch will remove
the noise. Reasons for these, and many
more discrepancies may be many and
varied.

b. The principal reason for the above
problem 1s failure to give proper
education in the use of two-way radio
which is used every working day by
the police officer. Practical expe-
rience alone is not enough. Continued
practice of bad habits only serves to
make them more firmly entrenched. It
seems that this vital phase of police
training in the Metropolitan Police
Department has been, to some extent,
neglected. Operating as most police
organizations do, with a perennial
manpower shortage, it is often 4iffi-
cult to conduct in-service training
and refresher classes. There is,
however, one group available which
can be trained properly - this is the
new recruit, the man who has not yet
taken his place as a regular officer.
The training of these men in police
communications is just as important
to effective police operations as
training in firearms, law, etc.

3. Technician Training:

The Metropolitan Police technicians need
advanced training to properly service radio
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equipment in critical areas such as the
Command Center. Several good technical
schools are available for local training.
" One of them is the National Institute for
Cooperative Education (INCE). Necessary
on-the-job tralning can be obtained
through the private contractor currently
maintaining the Metropolitan Police
radio equipment.

Technical Assistance:

The art of radioc communications in the police
field has risen to the point where 1t is
practically impossible for any Chief, and.
usually even learned and dedicated police
communications officers, to be completely
familiar with all forms of communications’

in use today. Currently, Metropolitan Police
personnel lack the in~depth lknowledge and
experlence to develop and implement an
effective operational and administrative tele-
communications system in support of police
activities. Given the Metropolitan Police
proposed procurement of a modern telecommuni-
cations system and during the period that the
police personnel are developing the necessary
management and technical expertise assistance
will be required. It is believed necessary
for the Metropolitan Police to obtain
technical asslstance from a source that is
vold of conflict of interests. In addition,
management advice including operational
techniques peculiar to police communications
will be regquired.
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II. REVIEW OF METROPOLITAN POLICE COMMUNICATIONS SYSTEM
REQUIREMENTS

A. General:

Basic requirements deemed necessary by the Metro-
politan Police Force to modernize their facilities
are contained in Annex I. Several of these
requirements are believed tc be in excess of
present Metropolitan Police needs and are not
compatible with the existing communications system
or organization.

B. Multi-Channel UHF Links:

As shown in Figures 2 and 3, 900 MHz UHF radio

links are currently employed to permit the Command
Center at Cotiza to control the repeater sites at

El Tanque, Alto Hatillo and Pipe. Even though the
900 MHz equipment (Buedlman) has been in use for
three to ten years, it still appears to be in good
condition. Given the expansion and modernization

of the existing system, the channel capacity of

the present 900 MHz equipment would net be sufficient.
This 1s especially the case should a receiver voting
system and/or several emergency channels be employed.
Modern 900 MHz or 2000 MHz terminals having a
capacity of 60 and 120 channels are available and
could satisfy any new systems configuration. The
existing 900 MHz low capacity equipment could bhe
utilized to interconnect the PARX at Zone 1 Head-
guarters with that at Cotiza. This would permit
internal police telephone service without reliance
on commnercial telephone lines. Other available
voice channels could be utilized to extend
communications coverage for portable and mobile
units.

C. Channel Requirements.

Rapid population growth and related police problems
have increased the requirements for additional radio
channels. In fact, projected population by 1990
would be approximately ten million people. Presently,
14 channels utilizing 30 VHF frequencies are employed
by the Metropolitan Police to support their
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operations (See Annex V). In addition, three
UHF channels utilizing six UHF frequencies are
employed to control three separate repeater
locations. If the Metropolitan Police should
retain the entire VHF system, then an additional
six VHF channels (1! frequencies) and two UHF
channels (4 frequencies) would be required.
Should the entire system be converted to UHF,
25 UHF channels would be required. The
following is helieved to represent the minimum
number of channels which would provide the
Metropolitan Police the flexibility necessary
to fulfill their responsibilities:

1. A separate patrol channel for each zone
for better control of existing and future
police patrol operations. (7 channels)

2. A metropolitan area wide channel. (1l channel)

3. Special Brigade for Civil Disturbance
Control. (1 channel)

4, Traffic Detachment. (1 channel)

5. Parish networks for Libertador and Vargas
Departments and Sucre District. (3 channels)

6. A dial radio-telephone system (IMTS) for
high level GOV officials. (2 channels)

7. Emergency channels based on onhe channel
for every 300,000 people. (5 channels)
These channels would be available to
support police operations during critical
periods, such as earthquakes, floods, civil
disturbances, etc.

8. UHF channels to control repeater sites from
Cotiza. (3 channels)

g, UHF channels to provide for interdepartmental

telephone communications between Zone 1l Head-
quarters at La Guaira and Cotiza. (2 channels)
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Channel Congestlon Using Voice Communieationsi

As described above, the in¢reased number of radio
transceivers which will be Pefuired to effectively

lation growth will create serious channel
congestion. Relief from this problem using normal
system configuration would require additiomnal
channels and the purchase of new radios. The
volume of Information being passed (see Annex IT)
and the lack of knowledge regarding vehicle
status and location results in a deterioration

of command and control. Although volce communi= -
cations is indispensable for patrol operations;
it imposes a number of limitations, as éenumerated
below:

1. The requirement for an exceBBive amount
of frequencies in an already over-
crowded spectrum.

2. The lack of protection agalnst unauthorized
Intercepticon of police traffic unless
expensive volce scramblers are employed.

3. The time lag in which police personnel
must wait their turn to communicate
with the dispatcher.

Digital Communications:

It is believed that augmentation of the voice mode
to permit transmission of digital data on a time
shared basis would resolve many of the problems
outlined above. It would substantially reduce
requirements for new channels outlined in para=-
graph 3. The use of modern digital techniques
would provide reliable and versatile communi-
cations to and from the patrol vehicles. It
would discourage unauthorized transmissions by
police personnel by providing vehicle identifi-
cation whether transmissions are by volce or
data. It would also increase existing channel .
capaclty by relieving the police operator from
having to identify the vehicle since the vehicle
status and identification would be automatically
transmitted each time the push-to-talk switch
on the mobile microphone is depressed. Acknowl-
edgment that the message was received by the
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Command Center would be automatically relayed,
1lluminating an acknowledgment light in the
vehicle so that the operator is aware that

his message was received. The availability of
approximately 100 prearranged -digital messages
related to the police "10 Code" (see Annex VI),
further reduces air time and offers security of
police transmissions. Digital techniques would
further provide the Command Center with the
capability of obtaining timely information
regarding the status of each vehicle. It would
permit the Command Center to interrogate the
patrol wvehicle even if it was unattended.
Additional capabilities could be incorporated
to permit the Command Center to selectively
call an individual vehicle or group of

vehicles and/or actuate the horn and/or head-
lights of a selected unattended vehicle to
signal the operator he is wanted.

Transmission of Text Messages to Vehicles:

Several units are available for each vehicle
installation which provides for text messages
to be displayed on a video terminal (cathode
ray tube) or be received in hard copy off a
teleprinter. As with any kind of equipment,
the utilization and erfectiveness ol these
units would be directly proportioned to the
radio patrol car personnel's ability to use
1t. Consequently, it is believed that this
capability to utilize text messages in the
patrol vehicles isg far in excess of the
existing and near future requirements of the
Metropolitan Police. Should there be a drastic
change in operaticnal requirements in future
years and printed text messages be deemed
necessary for patrol vehicles, the digital
data system would be compatible and provide
the necessary interface.

Facsimile:

Facsimile is a method of transmitting written
and pictorial information to a remote point by
electronic means. It is a valuable tool to
police agencies in their effort to combat
erime, however, there are numerous other basic
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Metropolitan Police requirements which must be
satisfied prior to the consideration of
facsimiles. It appears that the most immediate
need of the Metropolitan Police is that of
obtaining a more modern and reliable patrol and
administrative communications system. At this
time, it is believed that there are two circults
which might justify the use of facsimile; that
to PTJ which could utilize leased (CANTV) tele-
phone lines; and, the proposed 900 MHz wideband
link connecting Cotiza with Zone 1 headquarters
at La Gualra.

Repeater Coverage:

At present, three repeater sites are utilized %o
cover the metropolitan Caracas area. It is
difficult to ascertalin the extent of the reported
radio dead spots listed in Annex ITII, since
controlled technical tests were not conducted.
should the dead spots be verified, new repeater
locations may be required. In revamping the )
exlisting communications system, another method
to eliminate dead spots can be considered - that
of utilizing satellite receivers at strategic
loecations throughout the metropolitan area.’

Portable/Mobile Transceivers:

The commercial availablility of portable radios
which also functlon as mobile radios appears to
be ideally sulted to the requirements outlined
in Annex I for the Metropolitan Police. 1In
considering this configuration, the advantages
and disadvantages should be evaluated in terms
of police needs.

1. The advantages are:

a. Greater utilization of equipment
inventory, police officers can be
in constant communications with
the headquarters should they be
required to leave the patrol car;

b. , Maintenance would be simplified

- reducing patrol vehicles out-of- _
service time in most cases defective
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radios could be removed and sent fo
the radio repair shop and replacement
units installed by non-technlcal
police personnel.’

2. The disadvantages are:

a. Portable units circuitry requires a great
deal more miniaturization than mobille
units, have a higher failure rate and
are more difficult to repair;

b. The proposed or future use of digital
signaling to and from mobile units
would present operational limitations
inasmuch as no digital information would
be available to the Command Center
should the portable unit be removed
from the vehicle.

Portable Transceivers:

For purposes of standardization, where UHF and/or
VHF portable (hand-held) transceivers are used in
the mebile configuration described above, a

minimum capacity of four channels would be required.
Where portable radics are to be used solely to
support foot patrol and/or special brigade require-
ments, two channel capacity is believed sufficient
If more than two channel portable radios are
employed for this purpose, problems relating to
control and operational procedures may be experienced
dependent upon, the 'police officers training and
discipline.

Batteries:

Portable transceivers employing nickel cadmium
rechargeable batteries normally provide eight

(8) hours of operation calculated on the Electronic
Industry Association (EIA) duty cycle. The EIA
duty cycle is based on portable operation time as
follows:

10% Receive; 10% Transmit; and
80% in Standby. )

An increase in theée Receive or Transmit time cycle
would result in less than eight hours of operation.
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To satisfy emergency operations, the duty cycle
time could be extended to approximately 40 hours
through the use of non-rechargeable mercury
batteries.

Police Call~-Box Telephone System:

1. The Metropolitan Police should consider the
employment of a modern police call-box
telephone system in the metropolitan area.
Call-boxes, 1f strategically located in
Caracas, would compensate for the small
number of existing public pay (coin)
telephones. :

2. ‘The Metropolitan Police should consider the
following features in the procurement of
any calli-box system:

a. The call-box telephone should he
contained in a locked, weatherproof
metal box to offer maximum security
against vandalism and theft. Police
personnel should be able to open the
door of the call-box by means of a
key.

b. The public should be able to use the
box to summon police assistance
without unlocking the box. This
would requlre the installation of an
enclcsed intercom speaker with an
externally mounted push-button or
lever.

¢c. Call-box should provide for routine
reporting by foot patrolmen through
a call-box switchboard located at
the Metropolitan Police Headquarters.

d. A provision should be incorporated to
permit the police call-box congole
operator at the Metropolitan Police
Headquarters to contact the focot
patroimen in the call-hox area by
visual (flashing light), and audible
signaling. System should have a
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provision for the console operator to
test eaéh call-box without blocking
system operation.

e. The call-box system should contain its
own central power in case of commercial
electrical power failure.

f. Instantaneous call-box identification

should be available in a numerical

lighted display at the console when a

call-box is actuated. .
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Tape Recorders:

Multi-channel voice logging recorders to maintain
a recorded log of the Metropolitan Police
activities is required. In addition to recording
internal police radio communications, sufficient
channels should be available to record tele-
phone complaints received over the (111) emergency
reporting telephone system. It is believed that
logging recorders should possess a capabllity of
recording simultaneously a minimum of 20 channels
to satisfy Metropolitan Police requirements. To
provide a 100% backup, two recorder transports
would be required. Each transport should have a
capability of operating for a 24-hour period. A
built-in time clock to automatically start the
backup transport after 24-hours and a digital
time system to record and display the time of day
along with each message is necessary. A
capability to retrieve recorded information
through a high speed automatic search system is
desirable.

VIP Communications:

The Government of Venezuela (GOV) has established
a requirement for the Metropolitan Police to
provide communications support to some 15 high
level government officials who must-be alerted in
time of emergency or otherwise contacted. This
requirement is currently being met through the
use of standard mobille radio transceivers operating
on police operational frequencies. Government
officials have been provided a capability of
initiating telephone calls by contacting the
Command Center and requesting a telephone patch.
In addition, these officials are able to

monitor patrol operations.

Given the proposed implementation of a digital
data communications system, little benefit would
be derived for Government officials to monitor
patrol operations or utilize police operational
freguencies. ’ )

Some alternate methods of communications to
satisfy the above requirements are:
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Improved Mobile Telephone System (IMTS)

The use of IMTS to satisfy the above require-
ments is believed valid, however, the
utilization of direct dial radio telephone
equipment permanently installed in vehicles
would not fulfill the requirement to maintain
a 24-hour a day communications capability
with Government officials. A more satis-—
factory approach would be to use an IMTS
terminal, several remote receivers and
portable direct-dial telephones. A
portable direct-dial telephone, compatible
with the IMTS is avallable inh an attache
case configuration. This unit is powered
by rechargeable nickel cadmium batteries
and offers an RF power output of 25 watts
which compares favorably with the 20 watt
mobile (IMTS) transceivers. The use of
portable units by Government officials
would provide the necessary 24-hour a day
coverage since they could be operated in
the vehicle, office, or private residence.
The system would provide portable-to-
portable and portable-to-telephone direct-
dial capability as well as telephone-to
portable direct-dial capability. This
system would be full duplex allowing
simultaneous transmission and reception.
The use of two IMTS channels would service
as many as 60 subscribers and permit two
subscribers to communicate simultaneously.
Sufficient channels are available on the
portable telephone unit so that it could
also function as a standard two-way radio
on other frequencies.

Hand-Held Portables:

The use of hand-held portable units incor-
porating a selective call capability could
provide the necessary communications for
high level Government officials on a
24-hour basis. This type of system would
be substantially lower in cost than that
described above. Telephone calls could

be placed in a similar manner to that
currently employed (telephone patch at
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Metropolitan Police Headquarters). The use

of remote receivers could extend the range

of hand-held units to that reguired. The
Command Center could contact any individual
hand-~-held unit without disturbing other
subscribers. Two~way communications between
hand-~held units would first require contacting
the Command Center. The drawback to employing
this method of communications is that it
imposes an additional workload on the.Command
Center.

0. Automatic Vehicle Monitoring (AVM):

1.

General Requiremeﬁfs:

In the United States and other developed
countries, police officials in large cities
have an urgent need to know the location

and status of thelr vehicles on a continuing
basis. This need becomes of greater
importance to foreign countries where these
forces are operating with an insufficient
number of vehicles and/or less disciplined
police personnel. An AVM system provides
the faclility for a greater degree of control
over operations and the rapid dispatching of
patrol vehicles. It also provides police
officials with a capability to assure that
patrol vehicles are on assigned duties. In
the event that the police officer is
attacked, injured or-killed and cannot
respond to a radio call, AVM will assist in
locating the vehicle with minimum delay.

Metropolitan Police Reguirements:

The requirements for an AVM gystem for the
Metropolitan Police must be weighed carefully
since the funds necessary to establish such
2 system are sizable. "There are numerous
problem areas relating to speeding up the
Metropolitan Police response to reported
incidents which should be addressed prior

"to the consideration of an AVM system.

Unless drastice changes are implemented to
more effectively handle calls for assistance
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over the "111" telephone reporting system,
the increased response time achieved through
AVM would be of little value. The use of
AVM to primarily provide a supervisory tool
is not believed warranted. This problem
area could be resolved to some extent at a
fraction of the AVM cost by the employment
of supervisory police personnel in unmarked
police vehicles.

Technical Discussion:

In considering an AVM system, there are
several different types which may be
utilized. The most common ones are
Trilateration and Triangulation (pulse
ranging and phase ranging), 3ignpost,

and Dead-Reckoning. The use of these
systems would depend on the area of
coverage, topography, distance accuracies
required, and the number of vehicles to be
employed. The use of any type AVM system
would require that it be custom designed
and would, therefore, necessitate an
extensive survey of the city of Caracas.

‘"Although numerous tests have been con-

ducted on both triangulation, trilateration
and signpost methods, a complete operational
AVM system to support police operations has
not been utlilized to date. Signpost systems
{(whereby location of a vehicle is identified
by its proximity to one of a multitude of )
transmitters which are permanently installed
at key intersections throughout a city) have
been utilized to satisfy fixed route require-
ments, such as that for buses. There is every
reason to believe that this type system could
be expanded to satisfy a city-wide police
operational requirement. The trilateration
technlique has been successfully tested in a
large metropolitan city and does offer good
location accuracy (average about 150 feet).
The use of a trilateration AVM system provides
continuous tracking of a vehicle along a
completely random route. It further would
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relieve the problems of installing and main-
taining several thousand signpost transmitters
required to cover large metropclitan areas.

P. Command Center:

1. Noise Level:

=

The Metropolitan Police requirement to
place dispatchers in semi-soundproof
cabins outlined in Annex I is not
believed valid. Although this approach
has been utilized in a few major city
pollce organizations, the resulting
operational efficiency was found to be
less than that achieved by organizations
where dispatchers are not isolated. The
basic problems facing proper Metropolitan
Police Command Center operations is
believed to be two-fold. One 1s that the-
existing Command Center was designed more
for cosmetic purposes rather than
acoustics. The other 'is the lack of
sufficient discipline on the part of the
telephone operators and dispatéhers. It
was also observed that teletype machines
are installed in close proximity to the
radio dispatchers and telephone operators
and lend to the high noise level.

The use of ordinary telephone handsets by
the telephone complaint operators is not
believed compatible with modern command
center techniques. The use of headsets
in place of hand-held telephone instruments
would be more satisfactory and convenient
thereby freeing the operators hands for
other purposes. Should the dispatcher
and telephone complaint operators duties
be combined, the telephone headset could
then be shared with the radio system.

The radio push-to-~talk switch would
automatically select the telephone or
radio mode. '

2. Physical Layout:

In considering current radio and telephone traffic
as well as future expansion requirements, a total
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of 10 dispatch consoles, one supervisory

console, one call-box console and four
Telephone override positions are believed

to be suitable for operational needs. One
method would be to arrange the 16 positions
of the Command Center into 8 sections of

2 positions each. (See Figure 6) _A document
conveyor could be placed between two
positions and run longitudinally beyond the
length of the 8 sections to include service
to the supervisor's position.

Emergency Reporting Telephone System:

a. One of the major problems with the Metro—

politan Police emergency reporting tele-
phone system is the use of telephone -
number 111. The mere jiggling of the
telephone plunger (a hookswitch which.
connects and disconnects the telephone
line) results .in telephone calls being
inadvertently placed over 111 without
the individual being aware that they
"have done so. The use of the 111

. telephone number was discarded by the.
telephone company in the United -Stdates,
in ' part, for this reason. Changing the
methods and. facilities currently employed
by the Metropolitan Police to respond to
telephone calls for assistance from the
public would be of marglinal value unless
prior action is taken by CANTV Telephone
Company to correct the above problem.
The telephone number 911 now used
extensively throughout the United States
could be considered for use in Caracas.
The use of telephone number 911 or other
suitable numbers would resolve the
problem outlined above by reducing the
number of erroneous telephone calls
received by the Metropolitan Police
Command Center.

b. The present emergency telephone reporting
’ system does not previde for direct access
to fire or ambulance assistance to

¢citizens using the 1lll1 emergency telephone
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number. Presently, the public must dial
one of several numbers to request
assistance from police, fire, PTJ or
ambulance organizations. Each of these
organizations must then coordinate with
each other, normally by radio, to assure
proper coverage in the event of a fire
or serious accident. There is a need
for an Automatic Call Distributor (ACD)
type system whereby all such telephone
calls are received by the police and
routed directly to the agency providing
the services wrequested by the depressing
of a button on the telephone complaint
operator or dispatcher console.

The current Metropolitan Police method
of responding to emergency telephone
calls is for the telephone complaint
operator to record the complaint infor-
mation and send this to the dispatcher
by messenger. One disadvantage of this
arrangement is the time lapse between
the recording the complaint and its
receipt by the dispatcher. Additionally,
since the information was relayed, there
is also possibilify for error. Many of
the calls recelved by.the telephone
complaint operator dc not require the
dispatch of a patrol car. The cholce of
having telephone calls answered by the
telephone complaint operator or the
dispatcher depends to some extent upon
the volume of radio messages, the
population in the area serviced, and

the nature of the demands made on the
police by the community. The.population
in Caracas must be considered in concert
with the number of telephones available.
Although the population of Caracas is
sizable, the number of avallable tele-
phones 1s only about 300,000. Several
police forces in comparable cities in
the United States have experienced
greater efficiency by designing their
communications control center whereby
the dispatcher also functions as the
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telephone complaint operator. One such
c¢ity has a population of over 800,000

and some 800,000 private and public tele-
phones installed. The police department
in this city responds to over 7,500
telephone calls reguesting police
assistance and dispatches some 10,000
radio messages in a 24-hour period.

When compared to Metropolitan Police
traffic contained in Annex II, it appears
that this method of using one person to
handle telephone complaint calls and
dispatch radio patrel cars is applicable

- to Metropolitan Police operations in

Caracas.

4. Vehicle Status Display Systems:

Qe -

Automatic Systems:

Vehicle status display panels are available
which indicate the status of the wvehicle by
changing incandescent lamp colors auto-
matically upon receipt of digital

information from the Master Decoder terminal.
These panels could be wall-mounted on either
side of a city-wide map and provide continuous

timely vehicle status Information to alil

personnel in the Command Center. The addition

of a visible method of determining vehicle
status at the Command Center, although high

"in cost, is believed worthwhile. The actual

requirement to purchase the equipment would
depend upcon the type of dispatcher opera-
tional concept the Metropolitan Police
decide to utilize. Should they select the
method where each dispatched position has
the capability to control all radio patrol
cars city-wide, then a central wall-mounted
automatic vehicle status display would be
invaluable.

Manual Systems:

If the Metropolitan Police decide to limit
each dispatch position tc a certain area of
responsibility, the use of a manual vehicle
status display system is believed more
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applicable. Each dispatcher position
could control a select number of wvehicles
and indicate their status by The insevrtion
or removal of an IBM complaint card such
as that described in Annex VII. - Vehicle
status display could be made available at
the dispatcher position and/or a central
wall-mounted unit. This system would not
be fully compatible since each dispatcher
position could not control the status of
all radio patrel cars. The installation
of several hundred IBM status slots at
each dispatcher position would be impractical.

Teletype Network:

At present, all messages to the zone headquarters
from the Command Center are sent by either radio
communications or hand~carried. A teletype
network to interchange written orders, directives,
and other documentary type of traffic between the
Command Center and each zone headquarters is
lacking. Stolen vehicle want lists received
daily from -the PTJ are currently broadcast over
The Metropolitan Police communications system

to each zone headguarters. This action results
in channel congestion and a waste of air time.

"Teletype service over leased CANTV telephone

lines would satisfy present reguirements. The
utilization of leased teletype machines would
also negate the-requirement for trained police
teletype equipment mechanics.
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RECOMMENDATIONS:

In consideration of the large monetary investment re-
guired to modernize the Metropolitan Police Communi-
cations System and the necessity to develop improved
police managerial, operational, and technical
capabilities, recommendations are proposed in several

phases.

The planning and subsequent implementation

efforts proposed in this report could represent a
substantial improvement 1n the Metropolitan Police
communications capabilities.

4. Prerequisites to Develop an Effective Communications

Capability:

1. Organization:

a.

The Metropolitan Police organization
structure is not believed, at this
time, to be fully compatible with
proposed communications systems
improvements. Consideration should

be given to orienting the Metropolitan
Police communications organization
along the lines shown 1n Figure 4.

Reorganization of the Communications
Division should place non-communi-
cations functions into other appropriate
departments. Examples are:
Transportation operations should be

the responsibility of a common motor
pool: full scale personnel functions
should be carried cut by a central
Manpower Resources Department. Various
responsibilities of other presently
existing sub-divisions should be
reapportioned. Routine logistics support
should be a function of the Maintenance
Branch. Planning should be an effort of
all branches, coordinated through the
chief of each branch with the Communi-
cations Divisgion Chief. In the
recommended organization, Duty Officers
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(commissioned officers) should be assigned
on a daily basis to conduct around-the-clock
affairs of their respective branches of
assignment.

1t is recommended that senior police personnel
assigned to the Communications Division remain
on the job for extended periods of time so
that the expertise they develop is not lost.
Rotating senior police officers, through the
Communications Division, should primarily
serve as a screening device to select

officers for regular assignment who have
demonstrated their potential in this capacity.

2. Training:

aI

As the selection and training of police
communications personnel directly affects
the performance of the communications
system, consideration for these elements
should recelve as much care as the purchase
and maintenance of the eguipment. In this
regard, the several police officers who
received training in the United States in
communications management and maintenance
should be reassigned to these duties.

It is recommended that two senior police
officers receive U. S. institutional
tralning in communications management and
obgerve how operational elements of large
city police organizations utillze radio
communications facilities in carrying out
police tasks. This training should be
initiated prior to the proposed
modernization of the Metropolitan Police
communications system. On returning, these
police officers should be responsible for
participating in the formulation of
operational plans and for establishing a
formal program of training.

It is recommended that a minimum technical
capability be developed by the Metropolitan
Police. In this regard, several police
personnel having some radio technical
background should be provided advanced
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d.

technician training in modern communi-
cations maintenance techniques. An
advanced Police Radio Communications
Course such as that required is

contracted for periodically by the
International Police Academy, Office of
Public Safety. This course, although
given in the United States is, on occasion,
conducted in the Spanish language for
students from South and Central America.

A requirement to train selected Metro-
politan Police personnel in the
installation, maintenance and operation
of Command Center equipment should be
included in any future contract awarded
for communications systems modernization.

In order to retain trained radio tech-
nicians, the Metropolitan Police should
consider entering into a written agree-
ment with individual police personnel
selected for this type of training wherein
the individuals receiving this free
training would be committed to remain in
the police service for three to five years
or reimburse the Metropolitan Police for
the funds expended on their training.

The Metropolitan Police personnel resources
for the Command Center should be utilized
more efficiently. Command Center personnel
should be required to develop a range of
skills rather than a single narrow
speciality. Personnel should be trained in
the duties of others and on a scheduled basis
be given the experience in the different
tasks. Dispatchers, switchboard operators,
telephone complaint clerks and teletypewriter
operators should learn each others jobs.

The results of this kind of a training
approach should enable the Metropolitan
Police to operate their Command Center more
effectively when heavy demands are placed

on its personnel during emergenclies.
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Technical Assistance:

It is recommended that the Metropolitan Police
obtain U. S. Government technical assistance to
assure the successful planning -and implementation
of an improved communications capability.
Technical assistance, which must be void of a
conflict of interest, should be provided at

this time to assist in the proposed system
modernization planning and in developing the
necessary police management and technical
expertise,

Ul
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lm . B. Phase I - Recommendations:

1.

VHF VersusiUHF:

A complete change from VHF operation to UHF
operation is not recommended, at this time.
This recommendation is based on the large
amount of new radio equipment in the
Metropolitan Police inventory (see Annex IV).-
There are 418 operational VHF mobile trans-
ceivers that are less than seven years old
and 296 VHF portable transceivers that are
less than three years old. It is belileved
that several manufacturers may offer to
purchase some of the 700 transceivers (whose
acqgulsition cost was over a half million
dollars) in order to sell new egulpment to
the Metropolitan Police. Thils course of
action, however, would not be 1n the best
interests of the Metropolitan Police since
the VHF communications equipment can provide
many additional years of satisfactory
service. The only exception to this would be
the 310 Dumont mobile transceivers which are
over 10 years old, in poor condition, and -
should be replaced. The VHF base station
equipment, because of age, warrants replace-
ment; however, this equipment has had few
outages, has been well-maintained, is installed
in air-conditioned facllities, and should
provide satisfactory service for several more
years. The availability of standby VHF base
station equipment further reduces the necessity-
to immediately replace these units for
reliability purposes.

VHE System Improvement:

a. General:

The newer VHF mobile transcelvers should
be retalined and redistributed to selected
police zZones., Zone 1 along the coast and
other suburban areas are believed ideal
for thls purpose. Base station egulpment
should be redistributed accordingly.
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Technical Modification:

Tone squelch repeaters should be employed
in the VHF system to fransform it into a
more effective mode of communications.

To convert the existing VHF system to tone
squelch operation, the replacement of
existing VHF repeater receivers would be
required. (The installation of tone
squelch circuitry on most existing VHF
receivers is somewhat impractical since

it would require major circuit design
changes.) Moblle transceivers should be
equipped with a sub-audible tone oscillator
which operates continuously during the
transmit mode.

Cost Estimate:

The cost to convert 10 repeaters at three
locations would be approximately $600 each,
the total amounting to $6,000. The cost to
convert some Y400 mobile transcelvers at
approximately $75 each would require an
additional $30,000. The total cost for the
overall conversion would be approximately
$36,000.

3. Repeater Coverage:

a.

Tests:

Tests should be conducted immediately
under adequate technical supervision to
ascertain the extent of the reported

dead spots 1listed in Annex III. Tests
should relate to both mobile and personal
portable coverage. .

Tests should pinpoint shadow regions where
received signal strengths are extremely

weak. In such cases, rather than attempting
to improve signal strength by increasing the

power radiated by the repeater and mobiles,
it is recommended that other repeater site
locations be identified which could extend
the coverage into the shadow regions.
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Tests should also 1dentify areas where
satellite receivers could be employed

to extend the talk-back range of portable
transceivers.

Methods:

Several methods should be considered to
extend repeater coverage. The method
selected should be based on the findings
of the tests recommended above. Some of
the methods which can be employed are:

(1) Receiver Voting System:

(a) A Receiver Voting System, wherein
satellite recelvers are installed
at strategic locations throughout
the Federal District and connected
to the Command Center through tele-
phone or radio circuilts. (See
Figure 5) This feature should
provide increased portable/mobile
talk-back range to the Command
Center.

(b) A Receilver Voting System with an
additional feature incorporated
to actuate a selected transmitter
at the location where the best
signal was received. This
feature should extend the range
of two-way communications between
the portable, mobile and the
Command Center.

(2) High Stabllity Oscillators:

The use of high stablility oscilllators
could allow repeaters to operate on
the same frequency at more than one
location without repeater inter-
action problems. Repeaters installed
at all or several of the following
gsites: Alto Hatille, E1 Tangue,
Pipe, Los Caracas, Naiquata, Marina
Grande and El Avila should extend
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the range of two-way communications
betweeh portable, mobile and the
Command Center. The installation
of high stability oscillators in
existing VHF repeater transmitters
would be somewhat impractical as

it would require major circuit
changes. 1In addition, the cost of
replacing the repeater transmitter
with those containing high stability
oscillators would be high.

c. Cost Estimate:

(1) The cost for a Receiver Voting System
is approximately $1,700 for the
comparator and $1,000 for each
satellite receiver. Up to four
satellite receivers can be accom-
modated by the comparator in this
configuration. Total cost for
comparator and four satellite
receivers is approximately $5,700.

(2) An additional cost of approximately
$1,300 is estimated to ineclude in
the system above a capability to
actuate selected transmifters where
the best signal was received. Total
cost for a Receiver Voting System in
this case would be approximately
$7,000.

(3) High stability oscillators incor-
porated in solid stafe VHF trans-
mitter exciters would cost
approximately $1,700 each. These
units, however, would require
that power supplies and RF power
amplifiers be compatible.

4, Tactical VHF Communications:

a. General:
The newer VHF personal portables should

be retained and utilized for communications
in support of tactical police operations.
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5.

@Given the improved repeater coverage
recommended above, the personal
portable transceivers should also be
utilized for foot patrol.

Technical Modification:

To assure full compatibility with the
proposed tone squelch operated repeaters,
personal portable transceivers should be
modified to include a sub—-audible tone
oscillator. A tone squelch capability
should also be included in the personal
portable to improve reception in low
signal areas. Modification of some 50
RCA units should be relatively simple
and achieved through replacement plug-in
modules. Modification for the 246
Motorola units would require a somewhat
greater-effort in that the cases and
covers must be replaced as well as the
installation of additonal modules. The
necessary modification parts should be
obtained from the manufacturer in kit
form for-installation in country.

Cost Estimate:

The cost to convert the RCA personal
portable would be approximately $100
each, a total of $5,000 for 50 units.
The cost to convert the Motorola
personal portable would be approxi-
mately $200 each, a total of $49,200
for 246 units. The total cost to
provide the newer VHF personal
portables with a tone squeleh and tone
transmission capability would be
approximately $54,200.

UHEF System:

a. General:

The Metropolitan Police should pro-
cure sufficient UHF mobile and
repeater gtations to service one or
two police zones. Zones should be
gselected in the bulilt-up areas of
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Caracas where the advantages of UHF
equipment (greater penetration into
buildings and through man-made
objects) can best be employed. As
previously stated, 310 Dumont VHF
mobile transceivers require replace-
ment. Given the procurement of a
like number of UHF mobile trans-
celvers and the introduction of new
repeater concepts, area coverage
could be extended substantially.
Methods outlined in paragraph 3 above
to obtain improved VHF repeater
coverage are applicable to the pro-
posed UHF system .as well. A
capability to extend radio coverage
over the entire metropolitan area

on one or two selected frequencies
should he provided.

‘Technical Discussion:

(1) Tone Sqguelch:

To prevent the possible devel-
opment of problems outlined in
Part I, paragraph F, future
procurement action relating to
UHF two-way communications
equipment should contain the
following requirements:

That all UHF units purchased
be provided with tone squelch
and sub-audible tone oscillators.

(2) Moblle UHF Transceivers:

Mobile UHF transceivers should be
solid state, trunk-mounted, have
a minimum RF power output of

30 watts, 4 channel capability
with simultaneous monitoring
(scanning) of all 4 channels with
priority override selection of
any of the 4 channels. The cost
of each transceiver would be
approximately $1,600. Total cost
JTor 310 units would be approximately
$496,000.
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(3) Portable/Mobile UHF Transceivers:

As discussed in Part IL, paragraph I,
the concept of utilizing the portable/
mobile configuration presents several
problems where the systems design is

to include a digital signaling
capability. Therefore, standard trunk-
mounted UHF mobile transceivers are
recommended in paragraph (2) above.

(4) Personal Portable UHF Transceivers:

Approximately 100 VHF portable trans-
celvers are over 15 years old, in poor
condition, and should be replaced. In
purchasing new UHF portable transceivers
the following should be dincluded:

(a) A minimum RF power output of
4 watts should be specified to
obtain maximum talk-back range.

(b) As described in paragraph (1) above,
tone squelch and sub-audible tone
oscillator should be incorporated.

(c¢}) It is believed that 2 channel
transceivers would satisfy present
and future police operational

- requirements. Although I channel
eguipment is available and offers
greater versatility for police
operations, 2 channel eguipment
reduces the possibility of less
disciplined police personnel
transmitting or monitoring the
wrong channel. In addition, the
cost of each portable unit would
be reduced by over $200. The
cost of each 2 channel UHF
portable transceiver would be
approximately $1,100. The total
cost for 100 units would be
approximately $110,000.

(5) UHF Repeater/Base Station:

Future requirements will entail the
use of UHF personal portable equipment.
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(6)

Planning at this time must provide
sufficient repeater coverage to
satisfy this requirement. It is,
therefore, recommended that UHF
repeaters installed at- E1 Tanque
and/or El Avila possess a minimum

RF power output of 250 watts. It

is believed that a minimum RF power
ocutput of 60 watts should suffice

for the other repeater site require-
ments. Facilities should be provided
in the equipment to permit the Command
Center, through its microwave system,
to remotely select the mode of opera-
tion desired (repeater or-base
station). Given this capability, a
time-out timer is not believed
necessary. The cost of each 250 watt
repeater in the desired configuration
would be approximately $5,500. The
cost of each 60 watt repeater would
be approximately $3,500.

UHF/VHF Repeater/Base Station:

Given Metropolitan Police action to
retain and utilize VHF mobile and
portable transceivers as recommended
in paragraph (2)(a) and (4)(a) above,
a cross—~band repeater to assure
capability between the UHF and VHF
system should be purchased. Thisa
repeater should provide, through
selected UHF and VHF channels, the
capability for VHF portable or
mobile units to establish two-way
communications with UHF equipment
users. The repeater installed at
either El1 Tanque or El1 Avila

should possess a minimum RF power
output of 60 watts and be remotely
controlled by the Command Center
where it can be placed into operation
as required. The cost of one c¢cross-
band repeater in the desired
configuration would be approximately
$7,000.
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6.

(7

Receiver Voting System:

Tests should: be conducted to ascertain
the extent of UHF mobile and portable
talk-back capadbilities within the
bullt-up areas of Caracas. Satellite
receivers could be installed to cover
any problem areas discovered. The
requirement to conduct an in-country
UHF propagation test should be included
in the procurement action. Sufficient
funds should be provided in the event
that a Receiver Voting System 1is
required. Funds should also be allocated
to cover the cost of leasing CANTV
telephone lines connecting the satellite
receivers to the Command Center. Cost
for a UHF Receiver Voting System would
be slightly higher than that given for
VHF in paragraph (3)(c) above.

Digital Communications:

a. General:

(1)

(2)

A basic digital communications capability
for radio patrol cars is recommended.
Digital terminals purchased should provide
a capability to send both data and voice
on a time-~-shared basis. Police officers
should be able to send any one of 100
pre-established digital messages by
merely pushing a button. More sophis-
ticated digital terminals offering
teletype keyboard and CRT displays for
vehicles are not recommended, as these
type of units are not believed compatible
with Metropolitan Police radio patrol car
personnel capabilities.

The number of digital terminals procured
would depend upon the funds available.
Therefore, as a first priority, the
proposed UHF mobile transceivers should
be purchased with digital terminals. If
sufficient funds are available, consid-
eration should be given t0 purchasing
digital terminals for the VHF mobile
transceivers which are retained. These
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digital terminals could be utilized
at a later date on subsequent replace-
ment UHF mobile transceivers.

Technical Discussion:

Some digital terminals currently available
for mobile transceivers provide eight
decimal digits for data messages. This
includes mobile identification, status,
and "10" code data. Digital terminals
having this number of digits would not

be compatible with all types of AVM
systems. Since future requirements may
include the implementation of an AVM
system, it is recommended that digital
terminals purchased have the capability
of interrogating vehicles for location
information. The vehicle digital

terminal should report back its identi-
fication, status, and provide closure

for external vehicle location information.

Cost Estimate:

The cost for a digital terminal having the
capabilities outlined above and that dis-
cussed in Part II, paragraph E, would be
approximately $900 each. Should 310 UHF
transceivers be-purchased, the digital
terminal cost for these transceivers

would be approximately $279,000..

Command Center:

a.

Master Decoder Terminal:

(1) General:

Terminals should be employed at each

- dispatcher position to decode the
data transmissions, display and
provide a hard copy print-out of the
information received. A method
should be provided whereby the
dispatcher, on depressing several
buttons, can query a selected vehicle.
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(2)

Information received from the vehicle
gueried should be displayed at the
terminal in large illuminated numerical
indicators and an acknowledgment sent
to the vehicle. In addition, data
messages and the exact time they are
received should be available on a
hard copy print-out. Terminals shall
contain the capability to be directly
connected to a computer and video
terminal. This capability should be
in concert with Electronic Industries
Association (EIA) standards.

Cost Estimate:

The cost of each Master Decoder
Terminal is estimated at $8,000 each.
Assuming that 10 dispatch consoles
and one supervisory position would
satisfy Metropeolitan Police reguire-
ments, the total cost would be
approximately $88,000.

Video Terminals:

(1) General:

The use of video terminals (CRT
displays) in addition to the Master
Decoder Terminal is recommended.

The use of video terminals is

believed to be compatible with
modernization and expansion plans

of Metropolitan Policé Command

Center facilities. 1In contrast to

the single queried vehicle status
display provided by the Master
Decoder Terminal, the video terminal
should display the status of more than
48 vehicles simultaneously. The video
terminal should operate in the scrawl
mode, allowing vehicle status changes
to appear on the video terminal and
the earlier status reports dropped
off. Consideration should be given

to purchasing video terminals having
an integral keyboard. Utilization of

-56-
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this type of terminals would provide
the compatibility for future computer
interface. This is especially the
case where future utilization of an
AVM system requiring a mini-computer
is under consideration.

Cost Estimate:

The cost of the video terminal, including
keyboard, would be approximately $3,000
each. Eleven (11) video terminals would
cost approximately $33,000.

¢. Vehicle Status Display:

(1)

(2)

Central Vehicle Status Display:

A large wvehicle status display system,
visible to all police personnel in the
Command Center, should be considered.
It should display vehicle status through
the use of colored lamps and be visible
for a minimum of 30 feet away. The
large city-wide map currently installed
in the Command Center could be retained
and vehicle status display panels
mounted on either side. The cost for
the vehicle status lamp panels is
estimated at approximately $18,000.

Automatic Vehicle Status Display:

The type of dispatcher operations
employed (see Part II, paragraph R)
should be the determining factor in
purchasing a high cost automatiec
vehicle status display system. The
cost of an automatic status display
system is estimated at approximately
$150,000. This cost would include
necessary interface electronics with
the Master Decoder Terminals, a
capability of monitoring eight radio
channels simultaneously, and the

“automatic switching of 600 vehicle

status lamp panels.
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(3) Manual Vehicle Status Display:

A manual method of vehicle status dis-
play should also be considered. The

use of IBM complaint cards (see Annex VII)
to actuate the vehicle status lamp panels
should also be considered. Inserting or
removing an IBM card from the vehicle
status slot panel at the dispatcher con-
sole would change the lamp panel color
indicating vehicle status. The cost of
each IBM status slot panel capable of
handling 24 vehicles 1s approximately
$500. This method, although usable with
a central display, is more suited to zone
type operation where one dispatcher is
responsible for a selected number of
vehicles. In zone type operation,
vehicle status display can also be
incorporated in the map. Assuming a
capability to control 72 vehicles from
each dispatch c¢onsole, the cost would

be approximately $6,500 for each
dispatcher position. This cost includes
a map with 72 vehicle status lights and
would be correspondingly reduced if one
map display was used for each two
dispatch positions.

d. Telephone Systems:

(1) Emergency Reporting Telephone System:

It is recommended that representation

be made at the highest levels of
government to have CANTV Telephone

Company change the emergency reporting
telephone number 111 to a number where
inadvertent calls (outlined in Part II,, ..
paragraph P) would be less likely to

occur,

(2) Required Telephone Trunk Lines:

The CANTV Telephone Company should provide
a minimum of 30 trunk lines for emergency
telephone service direct from their central
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(3)

office to allow for overflow conditions
and load control during extreme emer-
gencies such as natural disasters and
civil disorders. A minimum of five
direct trunk lines to the fire depart-~
ment, five direct trunk lines to the
PTJ, three direct trunk lines to the
ambulance control center, and two
direct trunk lines to the Office of the
Governor of the Federal District should
be provided.

Automatic Call Distribution:

The CANTV Telephone Company should
provide, on lease, an Automatic Call
Distribution (ACD) system to satisfy
the operational needs of the Metro-
politan Police. Calls received
requesting fire or ambulance assistance
on the emergency reporting telephone
system should be routed through the
ACD and dedicated telephone trunks to
the agency providing the service
requested. CANTV Telephone Company
should also provide Director type
telephone consoles at the ten dis-
patcher positions, four telephone
override positions and-the supervisory
console. The Director telephone con-
s0les should be a part of the ACD
system and have call-waiting lamps,
buzzers, and functional push button
switches. The Director consoles
should have a capability of terminating
a minimum of 12 ACD and 24 administra-
tive trunks.- This will also allow
sufficient capacity to handle
administrative trunks. The ACD system
should provide a feature where 1t
immediately selects The first non-busy
dispatcher position designated to
answer incoming emergency telephone
calls, If The dispatcher does not
answer the c¢all within 30 seconds,

the supervisor should be automatically
notified by call-waiting lamps which
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indicate the position that has not
responded to the telephone call. The
ACD system should be arranged so that
when all dispatcher positions are busy
the telephone calls will select the
first non-busy telephone operator over-
ride position. 1In the event that the
ACD system cannot be provided by the
CANTV Telephone Company, the equipment
could be purchased from commercial
sources. The cost of such a system is
difficult to estimate since much of it
would reguire custom design and
installation.

Telephone Exchange Boundaries:

Given an agreement with CANTV to provide
dedicated emergency telephone (111)
trunk lines (number of trunk lines would
depend on the number of subscribers) to
the Command Center from each of their
telephone exchanges, the Metropolitan
Police should then consider changing
thelr gzone of operations to be in
concert with the CANTV telephone
exchange boundaries. (Each telephone
exchange services a particular area
within the city of Caracas.) This
action would allow the Command Center

to adopt the method .of zone dispatching.
Each zone dispatcher position would only
recelve emergency telephone calls from a
telephone exchange which handles the
telephones in his particular zone. As
an example:- Should five telephone

exchanges cover the city of Caracas, two _

dispatch positions could be assigned to
each zone. The number of dispatch
positions assigned to any one zone would
depend on the total number of telephone

«exchanges used in the city of Caracas

and the number of subscribers in a
particular zone. Where numerous tele-
phone subscribers are concentrated in
one particular zone, additional dispatch
positions could be assigned.

~60-


http:method.of

(G e N N (A N & I

|

B

am s A

N o

c.

Control Consoles:

(L)

(2)

General:

Sixteen Control Consoles are recom-
mended for the Command Center. They
should be arranged as shown in Figure 6.
Each of the four telephone override
consoles should be constructed to
accommodate two telephone operators.
This is required in the event of a
disaster, major accident, or cilvil
disturbance where flexibility in
Command Center operations must take
into consideration the possibility

of excessive telephone calls from the
public conflicting with the dispatchers
duties of directing police personnel in
the field.

Technical Discussion:

(a) It is recommended that the ten
dispatehers and one supervisory
position have a minimum of the
following basic furniture and
accessories:

(i) Swivel chair with arms.

(ii) 60 inch pedestal desk

(1ii) 60 inch. turret with three 19 inch

equipment mounting racks.

Turret to have removable hinged

rear door.

(iv) 21 inch extension cabinet to
accept IBM status slot panels
(see paragraph 7.c(3)).

(v) Time clock digital readout

<(vi) IBM card storage rack

(vii) Female telephone jack to

accept telephone type
headset.
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(r) Each of the ten dispatchers and
one supervisory position should
have the following technical
features:

(1) VU Meter - to provide a
relative indication of audio
level transmitted or received
on the control lines. VU Meter
should be illuminated when a
transmitter is activated.

(ii) Volume Control - two concentric
control sections to adjust audio
level received from gelected
station and the unselected
stations monitored.

(iii) A provision for speakers is
only to be provided on the
supervisory console. All
dispatch consoles shall have
audio terminated at a telephone
type headset jack.

(iv) Transmit Bar Switch and/or Foot
Switeh should permit push-to-
talk operation of selected
stations.

(v) Monitor Bar Switch should disable
the tone coded squelch of a
selected channel for monitoring
purposes.

(vi) Channel Select Switches - one
switch for each channel to be
controlled. 20 such switches
are recommended. Switech
should be a momentary action,
push-button type, with built-in
indicator lamp. The face of
the switch, when depressed, should
1lluminate indicating channel
selection. Depressing another
channel select switch should
automatically cancel previous
selection.
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(vii) Simultaneous Channel Select
Switch should disable reset
function of channel selection
switch above so that two or
more channels can be selected.

(viii) Busy/Mute Switch should indicate
when a call is received by an
on and off flashing of the Busy
lamp portion of the switch.
Should another console be trans-
mitting on this channel, the
Busy portion of the switch
should be illuminated steadily
until such transmission is
terminated. The dispatcher
should be able to Mute the
received audio of this channel
lighting the Mute lamp portion
of the switch. Twenty such
switches are recommended.

(ix) Supervisory Control Switech - this
switch should permit supervisory
control over other consoles using
the same control 1line. It should
allow the supervisors console to
disable the transmitter control
circuit of dispatcher consoles.

(3) Cost Estimate:

The cost for each console containing the
features described above would be approxi-
mately $5,200. Ten dispatcher and one
supervisory console would cost approximately
$57,200. The cost for each telephone over-
ride console would be approximately $1,200
each. A total cost for four telephone
override consoles would be $4,800.

Document Conveyor System:

(1) A Document Conveyor System in the Command
Center to pass documents between tele-
phone operators, radio dispatchers, and
the supervisor, is recommended. The
conveyor system shown in Figure 6 is one
of several configurations which may be
employed.
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(2) The Document Conveyor System should be

designed to carry standard IBM type
complaint cards (See Annex VII). It
should have a minimum of 13 lanes with
12 of these lanes traveling the full
distance from the Telephone Override
Consoles to the Supervisor's Console.
The 13th lane should travel in the
opposite direction from tThe Super-
visor's Console to the Telephone Over-
ride Consoles where documents could be
forwarded to any console as desired.
All consoles should be serviced by
rubber stops which can be removed or
Iinserted, when necessary, to satisfy
changing police operational needs.

The Supervisor's Console should have

a drop box (receiving box) where
completed IBM complaint cards should
be examined for accuracy, filed or
follow~up action initiated.

(3) The full length of the Document Conveyor
System shown in Figure 6 would be approxi-
mately 50 feet. It should be constructed
on stanchions (platform) to elevate the
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(W)

conveyor system so that it will be
compatible in height-with the consoles.

The cost of a Document Conveyor System
such as that described above would be
approximately $5,000.

Tape Recorders:

(1)

The Metropolitan Police should utilize
multi-channel tape recorders to effect
an electronic logging capability.
Statistics regarding police activities
should be extracted from these tapes
on a periodical basis and provided
senior Metropolitan Police officials.
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(2)

It is recommended that a 20 channel
logging tape recorder system be pur-
chased to monitor &ll incoming emergency
telephone lines- and each radio patrol
car channel. System should include two
identical 20 channel tape transport
mechanisms, each with a 24-hour record-
ing capability. System should be easily

expandable to L0 channels when so desired.

A method should be provided to record
the time of day (digital) along with

each message and a capability to
reproduce and retrieve automatically

at a high speed any message based on

the time received. The cost of a 20
channel logging tape recorder system with
the features described above 1s estimated

"at approximately $20,000.

h. Teletype Network:

(1)

(2)

It is recommended that the Metropolitan

Police utilize direct teletype circuits
connecting their Command Center with

each of their subordinate zone head-
quarters. The teletype machine at the
Command Center should have a capability
of sending individual or group messages
and have a tape perforator capable of
producing printed "Chadless" tapes in
addition to standard page copy. Xeyboard
should be equipped for Spanish language

.characters. Units should be geared for

a minimum of 100 words per minute
operation.

The teletype circuits ‘and eduipment
should be leased from CANTV Telephone
Company. In the event that CANTV

cannot ‘provide the teletypewriter

machines, they shopid be purchased from

commercial sources. The cost of each

machine would be approximately $3,500.
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(3) Teletypewriter machines should be
installed where the noise of the
machines cannot interfere with radio
dispatcher operations. There is a
room connected to the Command Center
which should be utiliged for this
purpose. Thils reom, currently used
to respond to telephone calls from

" police officers, would not be reguired
if recommendations regarding Command
Center operations are rfollowed.

Mobile pommand'Center:

It is recommended that a mobile ftrailer or van

be converted to a mobile communications center.

The vehicles should-have provisions for a

command center type of arrangement employing
several dispatchers. “Several VHF and UHF trans-
ceivers for operation on the emergency frequencies
should be installed as well as a terminal to enter
the police IMTS system. Consideration should be
given to equipping this vehicle with a repeater

to pick-up the transmissions of mobile and portable
units and retransmit them to Cotiza at higher power
levels. This would be especially useful in the
outskirts of 'the city. To ensure reliabillty in
case the normal power supply should fail, a back-up
power system should be incorporated. Since the
mobile communications center may become -a target
during civil disorders,the vehicle should be
reinforced accordingly. The cost to establish

a mobile communications center will vary depending
on the equipment installed and the size of the
vehicle employed. It would cost between $15,000
and $50,000. - . ’ )

Priority Control System:

The Metropolitan Police -should not employ a dial
tone system to provide their senior police
officials with the ability to selectively seize

any one of the base/repeater stations through

their vehicle transceivers. This method is not
believéd in concert with the proposed modernization
plan especially should digital techniques be
introduced. Should senior police officials desire
a capability to override Command Center
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transmissions to the patrol vehicles at any
given time, the following method should be
employed. Transmitters in the senior police
officials vehicles could emit a sub-audible
_tone when the push-to-talk switch was depressed
which would capture a standby repeater and
relay signals on an emergency frequency. This
emergency frequency should be the priority
channel continually scanned by The new UHF
recelivers (see Part III, paragraph 5.b.{(2).}.

10. Police Call-Box Telephone System:

a. Immediate planning and coordination with
the telephone company (CANTV) regarding
installation, cable reguirements, and
call-box locations should be initiated.
Planning should include requirements for
a loop~type system with spare wire pairs
to each location and the necessity to
provide direct connection to the Command
Center at Cotiza .(not through the telephone
exchanges). Call-box telephones should
contain the features described in Part I1II,
paragraph L. To avert possibility of

- personal calls being placed from the call-
.boxes, they should not be connected to the
public telephone system.

b. Because of the number of call-boxes required
to adequately cover the ecity of Caracas and
the cost of such a program (approximately
$800 for each call-box, it should be phased
over a period of several years. Before a
call-box system 1s procured, sufficient
budget must be allocated for the recurring
exXpense related to leasing of dedicated
telephone lines from CANTV Telephone Company.

11. UHF/Microwave System:

a. UHF Multi-Channel . Equipment :

(1) The existing 900 MHz -UHF and multiplex
equipment which links the headquarters
at Cotiza with the transmitting and
receiving-facilities at E1l Tangque should
be replaced. .This equipment, though
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operational, does not provide the
capacity needed to implement the
Trecommended change. This equipment,
though old and possibly less reliable,
‘can contribute many more years of
service and should be employed in an
administrative circuit where possible
outages would not disrupt police
operations. It is, therefore, recom-—
mended that this equipment be used to
satisfy fthe administrative communications
requirements between Cotiza and Zone 1
Headquarters at La Guaira.

(2) Should direct point-to-point communi-
cations between the repeater site at
El Tanque (or other site selected as
a result of test recommended in para-
graph 3.2) and La Guaira not be
possible, it may be necessary to establish
a 900 MHz back-to-back repeater terminal
at Marina Grande. The cost of such a
terminal would be approximately $12,000.

(3) Several channels in the multiplex
equipment should be terminated at the
administrative PABX In Coftiza to provide
the police at Cotiza and La Guaira a
direct dialing capability through their
own internal telephone system. Other
available multiplex éhannels should bhe
considered for terminating satellite
receivers, facsimile and teletype.

b. UHF/Microwave Circuit:

(1) The selection of 900 MHz or 2000 MHz
equipment to provide the 1link between
Cotiza and the main repeater site at
El Tanque would be dependent upon the
availability of frequencles in these
bands. The Metropolitan Police should
proceed to immediately request fre-
quéncies in these bands so that the
expansion and modernization plans can
can be finalized.
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(2) It is believed that unlts should be
equipped with 36 channels to control
the VHF and UHF base/repeater stations,
the IMTS system, satellite receivers,
and the administrative internal tele-
phone system as well as provide a
sufficient back-up capability. It is
recommended that the multiplex equip-
ment purchased be solid-state, ineclude
an economical modulation plan and
provide the capability whereby the
system could be easily expanded to
60 channels at a later date. DMulti-
plex system should include in-band
signaling and four wire terminating
capability. 1In addition, several tone
channels superimposed on one voice
channel should be prévided for tele-
typewriter operations. To reduce cost,
multiplex terminals should be purchased
on a non-Consultative Committee for
International Telephone and Telegraph
(CCITT) modulation plan. The cost of
each multiplex terminal is estimated
at approximately "$25,000.

{(3) The cost of each UHF wldeband terminal
to provide the link between Cotiza and
E1l Tangue is estimated at approximately
$15,000 each. This cost is based on
900 MHz equipment with a minimum RF
power output of 5 watts and 2000 MHz
equipment with a minimum RF power
output of 2 watts. The cost 1ncludes
a standby transmitter and receiver,
automatic transfer panel to switch
units in the event of failure, antenna
and transmission line.

(4) The total cost for a UHF/microwave link
would be $80,000.

12. Physical Security:

a. Communications Personnel:

There are a number of steps which should be
taken by the Metropolitan Police to improve
the physiecal security of communications
personnel.
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b.

(1) All communications personnel should be
screened to eliminate the possibility
of sabotage from within the department.
This would especially apply to contract
maintenance type personnel.

(2) Access to the Command Center and remote
repeater sites should be restricted so
that only persons with proper authori-
zation can enter these facilities.
Should public viewing of the proposed
Command Center operations be permitted,
some method of detecting weapons should
be employed.

Equipment:

(1) Telephone and power cables should not

be easily accessible. Greater protection

from damage by storms or sabotage should
be effected by buried cables rather than
those located above ground. Telephone
and power lines to repeater sites should
run underneath rather than above ground.

(2) The structure, which includes the antenna,
suppoerting mast, tower, and/or guy wires,
should be strong enough to -withstand high

veloecity winds. Access to the antenna

systems should be restricted with fences,
locked dcors or gates to prevent possible
sabotage. Another factor to be considered

ls lightning. The antenna support
structure should be grounded by means of
a number four or larger diameter wire
connected to a grounding stake by the
shortest possible path. The wire should
be insulated from the roof by standoff
supports. .
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Repeater and Mobile Transceiver
Modification

VHF Portable Modification

VHF Receiver Voting System

Total Cost for Existing VHF System
Improvement

310 UHF Mobile Transceivers
100 Portable UHF Transceivers
20 UHF Repeater/Base Stations
1 Cross Band Repeater
UHF Receiver Voting System

Total Cost for UHF System

310 Digital Terminals
11 Master Decoder Terminals
11 Video Terminals

* Alternative ten individual manual

status display ($65,000)

Total Cost for Digital System

Total Cost for Tape Recorders

Total Cost for Moblle Command Center

Total Cost for Control Consoles

Total Cost for 200 Police Call-Box
Telephones and Consoles

Phase I Equilipment Cost Estimate

13. PHASE I - COST ESTIMATE

Cost

$ 36,000

54,200

7,000
$ 97,200

496,000

110,000

86,000

7,000

7,000
706,000

279,000

88,000

33,000

1 Automatic Vehicle Status Display 150,000
with Automatic Vehicle Status Display 550,000
20,000
50,000
Total Cost for UHF Multi-Channel Equipment 80,000
70,000
Total Cost for Document Conveyor System 5,000
175,000
$1,753,200
Initial Installation 10% 175,320
1 year Maintenance 10% 175,320
2 year U. S. -Technical Assistance 80,000
$2,183,840

Phase T - Total Cost Estimate
~-72-
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C. Phase ITI - Recommendations:

1. Improved Mobile Telephone System (INMTS):

a.

IMTS Terminal:

It 1s recommended that IMTS terminal

service be obtained through CANTV Telephone
Company to provide telephone communications
support to high level government officials.
Should this be possible, vehicle and/or
portable terminals could be purchased by the
Metropolitan Police from commercial sources.
In the event that CANTV cannot provide the
IMTS service, then the Metropolitan Police
should purchase an IMTS control terminal,
UHF base station, several satellite receivers
and appropriate number of IMTS vehicle/
portable units. The IMTS terminal should
provide full duplex operation, a two-channel

capability, and a capacity to service as

many as 60 subscribers. The IMTS terminal
shall provide full ring-down, unattended
dial telephone operation between public
telephones and vehicle/portable telephone
units or from one vehicle/portable tele-
phone unit to another. The telephone
exchange control group should be located
at the Metropolitan Police Headquarters

in Cotiza and connected to the IMTS base
station at El1 Tanque. Satellite receivers
at other locations such as Alto Hatillo,
Pipe, and E1 Avila should be considered to
expand the vehicle/portable coverage.

IMTS Portable Transceiver:

Portable transceivers with an IMTS direct
dial telephone capability contained in an
attache case are recommended to satisfy VIP
requirements. This recommendation is based
on the requirement to provide VIP's with a
24-hour-a-day coverage in their vehicle,
office or private residence. Additional
channels which are available with this
portable transceiver should be placed on
an emergency frequency {(not that employed
for police operations). This would permit
standard two-way portable communications
with the Command Center when reguired.
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. /The -cost for: a .fwo- channgl.IMTSVponxpol
Termital- capable of“handfingas-many as
60 subscribers would .be.approximagely
$18,500. The IMTS UHF ‘base station to
Loperate two- channels slmultaneOus Xy would
.hfu;D!COSt approx&matelyf$12 000, Total cost

; ufor the IMTS termlnal.sta§gon.wou1d be
fr appnox1mately $3Om000.7 The cost _for each
IMTS UHE portable transcelvenrwould be
:..l -approxn.ma,tely $2, 700 Assumlng 15 sub-—
_~.fn ‘scribers. at .this, time:,  the - costnwould be

- approxlmately $M0x50q.ﬁﬂ3:; s el
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a.r A ma.nm-computer should, b.e--e'mployedﬂ in
..+, connection with, equlpment,and systems
Siroel u,w;ecommended for.Ehase Imiflt should be
- ~.~jubllized.as 2. storagel and_.. e!tr;leva,
Cy n,uadev1ce., Mt should.serveras an exchange
- i - Genter, betweenfvrdea termlnalSnat ALhe
.;j:EComman@ CenﬁeTWﬁ Through prOper-
uiuf.%programmlng,,lq_could perlodlcéllm.query
<@, 3. each wehicle, store, and\ ‘dlsplaﬁy -on the
c ,V1deo tenmlnals and vehlclefstatus display

A2 ~n DOBTd the’statgg-of each patﬂolqcar. When

L ,.used #An conjunction w:Li:h, -an: AVM s;ystem, it

Ehyj sh@pld alsodesplay,onm¢he‘N1deo terminals
.-the 1ocatlon of. . eaah patrol Vehlcle.

"@i diven the 1nstallat10n of abﬁinliébmputer,
fournadd;tlonalnv1deo term;nals @hould be
“installed at the' telephone “override
consoles .Wwhere informatlon.received from
the public-can be “mmediatély“transferred

<o - to, fhe, .computer .and,-would appgan.at the

e ot -appropq;ate dlspatchﬂconsq;e,pos%ﬁlons.
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d. The cost for a mini-computer with suffi-
~ . ~.,clent.capacity to-handle the.above data
’ storage andwretrleval 1nformatlon would
- be appreximately- $40, 000. - .A mini- -
~computer: having. the above capabmlltles was

—;{3;n 1ncludedr1nrthe cost estlmate for an AVM

system

Vldeo Termlnals

In concert W1th the purchase of a m1n1—
computer, video terminals should be
installed at each--telephone override
console. ‘The cost of four Such video

‘ termlnals.would be. $12 ooo -

= 1

UHF System—- T :_'-

LU P S [ T

-.aBase Statlon. - w_::-r}c

a

—;Convertlng the remalnder of the VHF base
station equlpmentushould be undertaken
in Phase 1I_ on-a’ select;ve"bas;s .- Many
of the existing VHF base stations were
originally procured to-satisfy a. reguire- °
ment for a unified” ¢Ommand which™ is Tio
. donger gpplicable. - The .exact number of
base. station replacements will, therefore,

- ».depend,r to-a great. extent, on present and

future pollce operational. needs.‘ For
budgetary. purposes,: 50 UHF base-stations
“whieh- includes standby, unlts) were, .selected

we a3 the number .which woulé: satlsfy present

‘-~ and future; requirements. The cost .of each
UHF base station having a minimum RF- power
output of 90 watts 1s estimated at $2,700.

~#This, cost should:dnclude.a capablllty .for :
The "equipmetit to operate on "ahy "ofié of four
‘.channels, ‘tone: squelch, -antenna array and
-transmission line. - Total cost for. 50 UHF
base-statlons ig estimated. at’ $135 000.

- 3 R § o (SR RO

D Moblle Transcelvers._;

‘~K, The replacement of the remalnlng_VHF mobile

‘.:i: rtranscelvers_should be undertaken.in
7%, ;- Phage’ II.-on .4 selective basis.  Phase I
-15- w7 ..


http:would.be

included a provision for the purchase of
310 UHF mobile transceivers, leaving 418
VHF mobile transceivers which would require
replacement. The cost of UHPF mobile trans-
ceivers, in accordance with specifications
contained in Phase I Recommendations, para-
graph B.5.b(2), would be approximately
$1,600 each. The total cost to replace the

remaining VHF mobile transceivers would be
$668,000.

¢. Portable Transceivers:

The replacement of some 296 VHF portable
transceivers should be performed in

Phase II on a selected basis. The cost

for each UHF portable transceiver
described in Phagse I Recommendations,
Paragraph B.5.b.{(4), would be approximately
$1,100. The total cost to replace the
remaining VHF portable transcelvers would
be approximately $325,000.

Digital Communications:

With the procurement in Phase II of 418 UHF
mobile transceivers, compatible digital
terminals for vehicle installation should be
purchased. These units, described in Phase 1
Recommendations, Paragraph B.6 and Part II,
Paragraph E,  would cost approximately $900
each. The total cost for the required number
of digital terminals would be approximately
$376,200.

Automatic Vehicle Monltoring System (AVM):

a. The Metropolitan Police should consider the
employment of an Automatic Vehicle Monitoring
System (AVM) at such time as the basic
requirements outlined in Phase I Recommendations
are satisfied. It can be seen from the dis-
cussion in Part II, Paragraph O that there
are many approaches to an AVM system with
each method having advantages and disadvantages.
Consequently, manufacturers claims regarding
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their particular AVM package to satisfy
Metropolitan Police requirements should
not be considered as the ultimate. The
most appropriate system for the metro-
politan area of Caracas must be determined
by actual testing and demonstration.

Some manufacturers claim that a more sophis-
ticated method of trilateration with pulse
transmission would also provide a capability
to send digital data from the car thus
cancelling the requirements for digital
commuinications outlined in Phase I Recom-
mendations, Paragraph 6 and 7. Under these
conditions, approximately $400,000 could bhe
subtracted from systems cost in Phase I.

_However, the requirements in trilateration

pulse transmission necessitate that an

additional transmitter be installed in each
vehicle possibly increasing the cost of the
overall AVM system by an equivalent amount.

Care should be taken that an AVM system
with higher location accuracy than that
necessary to meet police operational needs
is not specified, since system costs rise
rapidly with accuracy. The cost to imple-
ment one of the numerocus types of AVM
systems would be difficult to estimate since
each system must he designed particularly for
the area in which it is to be used. An in-
country systems survey should form the basis
for any AVM procurement.

To assist the Metropolitan Police in arriving
at a budgetary figure, the following assumptions
were made: '

(1) A fleet of 1,000 vehicles with approxi-
mately 600 in service at any time,

(2) A coverage of 167 square miles (Libertador
Department) with a location accuracy of
approximately 500 feet.

Under these assumptions, the total cost

for an AVM system is estimated at approxi-
mately 1.7 milllion dollars. This cost

..."{' 7._.



would not include the normal pollce
moblle transcelverS*used-for yoice
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“~communzcatlons. T would Ainclude
- systems englneerlngf~1nstallat10n

. =2 TEY it feomputeriwith additional
*"L-*T’* “storage’ capabllitles,-and 1nterface
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P bowL UL g imé loonsuiiing “meéthod o sendlng
;’:AE'J~photographlc and/or-graphlc Mmaterial
=R by mall-or ¢ourter 5 and’ from the
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(2) Requlrements ‘t0. transm1t flngerprlnts
s thrdugh*a fa051m11e"system sHould be
carefully evaruated~51nce tHis type of

‘material fequlres a'hrgher den51ty in
}1nes-per 1nch transmltted than that
required “ror the transmissidrl of normal
. photographlc, written or typewritten
3”“3f”“materlal “*The ex1st1ng ‘méand of ‘trans-
AT NN g FE fing - fingerprrnfs by mall"and courier
combined with a facsimile? “System to

., transmit other photographlc or graphic

s ”‘*materlal reﬁhlrrng less detall should

LetEg e 3z

i oonsTdereds - "ﬁ

[ R

. - Q3) Slmultaneous‘transm1581on.and reception
SR R T O i photographle dnd graﬁhlc material at
each®of the abové Tocations should be
I evaluated ..The requirements of having
4 AT adplex operatlon,llndiV1dua1 ‘transmitters
faas vl and"recelvers opposed to a 81mplex
i ¢i'“opefdtion slnglé transcelver should be
evaluated.
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c.

Resolution:

(1) Pacsimile equipment purchased by

(2)

the Metropolitan Police should have
capabllities which are in concert
with their present and future opera-
tional needs and the type of material
which will be transmitted. To assure
that equipment and transmission link
costs are not excessive, equipment
capabllities should not exceed that
required to obtaln faithful repro-
duction.

The detall necessary in the transmitted
copy will determine the density in lines

" per inch needed. Should the police

(3)

decide they require a capability to

send fingerprints through facsimile then
they should be aware that this would
require facsimile equipment with density
of approximately 200 lines per inch.
This would entail a longer transmission
time and require a higher grade ftrans-
mission link than other facsimile
systems using lower quality resolution.

Low cost facsimile equipment should be
considered for the link between Cotiza
and La Guaira. This type equipment has
a resolution of approximately 90 lines
per inch and is believed satisfactory
for the transmission and reproduction
of normal graphic and photographic
material. The transmission link in
this case could utilize tThe existing
000 MHz equipment as proposed in
Figure 7.

Cost Estimate:

{1) For the Cotiza/PTJd circuit over leased

telephone lines, facsimile equipment
having an electrolytic type print out,
separate transmitter and recorder for
duplex operation (simultaneous recep-
tion and transmission) a capabllity to
reproduce fingerprints as well as other

_79_.
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photographic and graphic material
would cost approximately $14,000 each.
Two transmitters and two receivers
would be required for this system
resulting in a total cost of
approximately $28,000.

(2) For the La Guaira circuit, less

sophisticated facsimile units which
operate in a simplex mode should be
considered. They should possess a
capability to reproduce normal photo-
graphic and graphic material. These
units would cost approximately $2,000
each. The system would require two
such units for a total cost of
approximately $4,000.
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50 UHF Base Stationssa? 1ﬂ§ff P 1{Lf1'k35“000
418 UHF Mobile Transceivers i, & [I=IGHEEEETH00
296 UHF Portable Transceivers 325,000

Total Cost UHF System

¥ ] Mini-computer 40,000
4 Video Terminals 12,000

Total Cost Computer Operation

Digital Terminals
Automatic Vehicle Monitoring System

¥ Mini-computer is included in
AVM system

Facsimile

Phase 1I Equipment Cost Estimate
Initial Installation 10%
One year Maintenance 10%

Phase‘II Total Cost Estimate
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$ = 72,000

1,128,000

52,000

376.,000

1,700,000

32,000
$3,360,000

336,000
336,000

$4,032,000
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Multiple- channelﬂmlgrowave system with capac1ty for
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The radid*coﬁmﬁniégtidﬁs°§ystéﬁ $héitd nave “inde-
pendent channels ﬂor _Ehe ﬂollow1ng e o)

PO OO L N T DS -

2.1 A channel for each one of the .police zones
for the contPoT and dirédtion of ‘the* “patrol
serv1ces.w For .the, time belng,éatriac con-
sideréd that “LherdWilT Be Severn~ (7Y Zdnes
of which five (5} are located in the
Libertadof Bepartment “(433. 5 “Kfis2 “and
1,115,844 populatlon), gne (1) in, .the Vargas
Department (I 536 7 Kig2 gnd “1I7267F “pSpu—
lation); and one (1) in.the Sucre District
(488" Kms=“angd “243,630" Fopuratishys ““rne
follow1ng are presently 1n Qperatlon.

Ln el .--_.. -

. -Z0ne l ln,the vargas, Department

13

-5 7Sne§ 2’“5”an& 6 0f "LiBertddor Department and
Zone 7 1n Sucre‘Dlstrlct -

R S S
"'"'.j R LAY LA O 2T EG -

SN Y

Ir
D

(

'-L, n--n

This means‘tﬁat we “ndBd o Tadtivalstive (5)
channels to coyer patrol serv1ces.’_;

ST .
AR LT y; l'a, i Toal IO IO o

u T O

2.2 A channel for -the Speclalié igade (Hlot Control
DlVlSlon) '

L..-...,...\n. .

2.3 A channel Ffor the Traffic DetadfmSnt~

~ L | -
T T oA ey DO,

R -L L_f‘fa“'r 20 ERFTLR LA R

darg’

2.4 A& chann8TCrof Ehe’ parfghlnetwofk 5T Bertador
Department for liaison between.the Prefect's

e IgFridet - fhie "Wards, 341 TE5VENnd < Poﬁlce:Headquarters.

215m A channel for the par gég network of the Vargas -

*'““Departﬁent“fgf Ilalsog”geﬁweeﬁ ﬁe(greﬁegttf "
Fi6FrTae VI HE Wafdsa’ﬁddlsi"aﬁ'*the*Po o
VOMtDJTrT 2L BMAR SLi3 T PricitsTe

Headquarters.
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3.

2.6 A

channel for the Municipal network of Sucre

District for liaison between the Prefect's
Office, Mayor's Office, Jails, Zone 7 Head-
quarters, Metropolitan Police Headquarters,
and the Miranda State Governor's 0Office.

2.7 An emergency channel.

2.8 A direct dial chanﬁel for telephone communi-
cations with police authorities that will have
the capacity for the following users:

—

Governor of the Federal District.

Governor of Mirands State.

Prefect of Libertador Departmentﬂ

Prefect of Vargas Department.

Prefect of Sucre District.

Commander of the Metropolitan Police
Chilef of the Operations Division.

Director of .the Technical Judicial Police.

Director of the Directorate of the Intelli-
gence and Prevention Services.

Chief of the Land Traffic Corps {(or National
Traffic Police).

Director of the Armed Forces Information
Servicg.

Minister of Interior Relations.

Three (3) other users,. who will be determined
later.

A1l the networks or radio circuits that are estab-

. lished

should control mobile and portable base

stations on the same fregquency

~8lh-
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There will be two (2) networks control stations, dis-
tributed in the following manner:

4.1

At the Metropolitan Police Headquarters, a
network Control Station will operate for the
following networks or channels:

Patrol channel for the zones of the
Libertador Department and Sucre District
of Miranda State, the latter with connec-
tion to the Governor's Office of Miranda
State in Los Teques.

Speclal Brigade channel.

Traffic Detachment channel.

Parish channel for the Libertador
Department.

Municipal channel for the Sucre District.

Emergency channel.

In the Zone 1 Headquarters on the coast, the net-
work control station will operate the following
networks or channels:

Patrol channel for Zone 1 with connection
to the Metropolitan Police Headquarters.

— Parish channel for the Vargas Department

with connection to the Metropolitan Polic
Headquarters. -

The system should assure a method of transmitting
graphs and/or written matter by radio using the
same frequencies and circuits to connect with this
transmission, the base’ stations of the Zones and
Detachments, with the possibility of extending it
to the Jails managed by the Metropolitan Police.

The system should have more than one repeater so that
it covers all the territorial area of the Metropolitan
Police without dead areas.
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Thé g+ihdipal transmltters *and ‘thé repeater gtidtions -
which are installed should have® standby equipmént
w1th an. automatlc change oyer capablllty which will
perm;t unlnterrupted Operatlons 1n pase of fallure.

I\

f

In the repeater‘statlons, bé31de“thé"necessary equip-
ment for the zones which they serve,  there should be
1nstalled channels for. the Spe01al Brlgaﬂe, the
Traff;c DetaChmenta‘and the” emergency channel with
future p0551b111ty of dupllcatln all patrol channels.

LLETE Y. A A . tead

It is our desire that the'mbbi1E‘equ1pment for patrol
vehicles will be comprlsed of four channels which will
operate in patrol cars &s ‘well"as on AT ’curPent and

rechargeable batterles. e

. . s e L
N aoity, &

&7 ot [ b

The portable gquipment, shquld haye four (4) channels
with rechargeable ‘batteries w1th the capa01ty of no

less than 2% hours and with the’possibiiity of being
recharged 1n half that tlme.

we w ety . - -
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The system should incorporate the most modern communi-
cations equipment for the Pase mobile®Fadic and have
the follow1ng_add1t10nal characterlstics.

B :
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17T V01ce ﬁﬁmmunlcatlon and?prearranged electronic
codes of the dlgltal oF similar system.

ii 2 Syﬁtem_ldentlfylng'unlts transmlttlng which
““allows the Master Control” to redognize them.

11.3 Capac;ty to transmlt Srr writlng_ali communl—
" catidns establlshed'between the central and
mobile units and bases (teleprlﬁter)

~poin

ﬁi?ﬂ“Capa01ty to. operate “bY ‘vemote’ control dertgin
o compoqeﬁts of. the patrol vehioled ‘such as’ *
a,”f emergency“llghts and/or th siren when the

L HA®,

perator 1s out of‘hls un;t S

o e
- Ny wm e S
VAT g ’r.,;.,'n,l!._‘ e

4 H

‘ s-..v
A*N

dag R ad

IS

1T 5 Capadity ‘tha aliows. the océupants o use -
. ,portable radlos on the same, frequency as -

" _,;“_the F2d1d of the patroi Unit dand puts’ them':

7 h dontde £ wWith the central coﬂtrol.j‘“ff,‘ﬁ

AR G - AN WA

The system should be de31gned to permit three-way
communlcations; Central to Unit; Unit to Central;
and Unit to Unit. However, additional equipment
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13.

14,

15.

16.

ghould be 1nstalled that w1ll permlt uSe of only
tWOmway communlcatlons* Central to- Unlt and _Yice

.vérsa.. . This, “dgquiprient should’ be operated from

2

Central Control 1ndependent of each- channel; or

network, and w1th the facility to be distonnected
as desired.

I possible, the proposed system should utilize all
the parts and components of the old system.

It should incorporate a simulated system of communi-
cations with closed circuits that can be used in the
training of police personnel.

The system should include the necessary equipment to
tape simultaneously voice communications in all the
patrol channels, emergency channels, traffic detach-
ment channel, and the Special Brigade channel, at
each one of the stations of Network Control.

Design an internal telecommunications system independent
of the public telephone system.

Design a telephone complaint receiving system which is
more reliable than the present emergency system.

The Master Control operator must be able to monitor and
operate all networks simultaneously, if so desired. He
must also be able to operate the tape recording system
and supervise the complaint receiving operations; and
be able to effect a telephone patch.

Design 12 independent semi-enclosed, semi-soundproof
cabins for the dispatchers operating the different
nets or channels. Each cabin should have an enlarged
electric map of the district or area of responsibility
for each respective dispatcher.

There should be built within the system a means of
transporting complaint cards from the complaint desk
to the different dispatcher cabins in order to
eliminate the present messenger-type service.

The system should be designed so that either the chief
or deputy chief may monitor any and all radio communi-
cations in thelr respective offices.



Expand the present call-box telephone system and pro-
vide it with two-way communications and some type of
audible or visual alarm system to alert the foot
patrolmen that they must call headquarters for an
assignment.
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ANNEX IT

TRAFFIC COUNT

AT COTIZA

A. Average of radio calls per channel during 24-hour

period on weekday:

Channel Number of Calls
No 1 1,200
No 2 1,400
No 3 600
No 4 900
No 5 1,200
No 7 700

Traffic Police 300
PTJ 400
DISIPE 150

Total Radio Calls 6,850

Total Telephone (111) Calls

B. Average of radio calls per channel during 24-hour

period on weekend:
Channel

No
No
No
No
No
No
Traffic Police
PTJ
DISIP

=1\ =

Total Radio Calls

Total Telephone (111) Calls

-89-

5,000

Number of Calls

1,600
2,800
800
1,200
1,800
1,200
500
500

200

10,600

7,200



C.

Average of radio calls per channel during 24-hour

period on weekday with major incidents such as
disturbance, parade, strike, etc.

Channel Number of Calls
No 1 2,800
No 2 2,200
No 3 800
No 4 1,600
No 5 2,000
No 7 1,400
Trafific Police - hoo
PTJ 500
DISTP 600
Total Radio Calls 12,306
Total Telephone (111) Calls 6,500

-90-



[ il ] b (] ll.l .H. ... [ (] | 1] || [

ANNEX ITT

Reported dead spots in the Federal District where radio
patrol cars and hand-held units are not copied at the
Command Control Center.

- . . -

WO QO Oy Ul = o

[
]

N 2 b b e
QW oOoO-IovwW W

N MO
e

no
[WN]

24,

25.
26.
27 -
28.

29.
30.
31.

32.
33.

Kennedy urban section (subdivision)

Village E1 Junguito

Las Adjuntas Ward

Macarac Urban Section and Ward-

01d highway of Los Teques - Rio Crystal
heights

Ward Mamera

Urban Section Ruiz Pineda

Urban Section Caricuao

La Guaira 0l1d Highway at the
Pedro Garcia heights

Highway El1 Jdunquito betweel E1 Junco
and Cafetal Ward

Lower section of the town of Antimano

Kilometer 2 on the El Jungulto Highway

Area of the Ward Isaias Medina Angarita

Lower Section of Ward Gramovern.

Ward Carapita

La Yaguara Section

Urban area Pedro Elias Gutlerrez (Casalta)

Ward Plan of Manzano

Ward Gramoven

La Guaira 014 Highway between
kilometers 4 and 5

End of Italia Street in Alta Vista

Espana Avenue between Panamerican and
2nd Avenue, Catila

Colombia Street beftween Panamerican
and 2nd Avenue, Catia

Ward Montalban

Central of La Vega Ward

Los Cangilones Ward, La Vega

Los Paraparos Ward, La Vega

Country House Aereas, E1l Paraiso

Corner of Los Higuitos Street and
Zaraza, Los Flores, Catia

Sucre Avenue, corner of El Yunque
Street, Catia

Sucre Avenue, corner Los Robles
elevation, Catia

Fields of La Cota # 905

Brisas del Paraiso Ward
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34,

35.

36.
37,

38.

39.
ho.
b1,
ha.

13,
1k,
b5,
4.
4.
48,
49,
50.
H1.

52.

Area of the urban section
El Paraiso
Section La Mariposa, E1 Valle
El Helcoide Ward
Center of the Police Building,
Gran Colombia, Los Rosales
¥ields of La Bandera,
New Granada Avenue
Valle Abajo Urban Section
Los Canguaramos Urban Section
Cumbres de Curumo Urban Section
E1l Sebucan Urban Section,
Sucre Avenue
San Blas Ward (L.a Casona Section)
Los Ruices Hills
E1l Cafetal Urban Section
El Hatillo Section
Cuatrocentenario Ward, Petare
El Carmen Ward, Petare
Miranda Urban Section, Petare
Hills of Turumo Urban Section
Kilometer 17 (Caucaguita)
Highway of Guarenas
Kilometer 10, Highway
of Santa Lucia

~92_



N Nl NN NN N NN N A NN BB BN e

L

COMMUNICATIONS EQUIPMENT

Manufacturer -Model Type
Dumont MCA-301~G Base
Dumont MCA-375-B Base
Dumont MCA-361-E Base
Dumont MCA-356-C Base
Dumont MCA-460-E Base
Dumont MCA-161-E Base
Dumont MCA-354-F Base (Repeaters)
RCA CSKTLJH Base
Budelman

(Cardion) 930 MHz Terminal

TOTAL FIXED STATION
Dumont MCA-301-G Mobile
Dumont MCA-326-B Mobile
Dumont T-301-RTAH Mobile
GE MT76TEF555 Mobile
Motorola U73MHT11704A Mobile
RCA CMCEFTMNK Mobile
TOTAL MOBILES
Dumont Fairchild Portable
Dumont 8TN2H22 Portable
Motorola H23DEH1130AW Portable
RCA CPCJ1PNH Portable
TOTAL PORTABLES

* Includes 18 standby units

*¥ Includes
- ¥¥%  Tnecludes 24 standby units

ANNEX IV

6 standby units

-03=

INVENTORY OF METROPOLITAN POLICE

Approxi-

Quantity mate Year

14
60

12

154

24
166
120
200

18

%

EF 3

200

728

50
50
246

50

396

1962
1962
1962
1962
1962
1962
1962
1967

(See
Figure 3)

1962
1962
1962
1965
1968
1969

1963
1963
1970
1969



Channel

Channel

Channel

Channel,

Channel

" Channel

* Channel

Channel
Channel
Channel

Channel

' Channel’

Channel

Channel

ANNEX V

METRQPOLITAN POLICE COMMUNICATIONS SYSTEM

Il

oo~ O

13

14

Current Channel Allocation

Traffic Police, Special Brigade
Detachments 71 and 75

Headquarters of Zone 2
Detachments 21, 23 and 37

Headquarters of Zone 6
Detachment 62

Detachments 42 and 54

Headquartefs of Zone 7
Detachments 71 and 75

Detachmenfs 25, 59 and 46
Detachment 5; '
Detachments 21, 23 and 37
Parish

Vehicles other than patrol
Mobile Radio Telephone for VIP

Connects Marina Grande Repeater
with Cotiga via E1 Tangue

Patroi énd Parish Channel for the
Vargas Department (Zone 1)

Priority Control for Chief and
Deputy Chief police vehicles
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148.
.67
148.
148.
148.
148.
149.
149.
149.
149.
149.
150.
150.
155.
155.

148

64

73
79
g2
91
03
12
54

84
02
26
72
84

VHF FREQUENCY ALLOCATIONS

UHE FREQUENCY ALLOCATIONS

916 933

918 934

920 937
-95-

155

.96
156.
156.
156.
156.
156.
156.
156.
156.
156.
156.
157.
171.
171.
171.

03
06
12
20
26
Lo
56
68
86
96

50
80
98



ANNEX VI
"10 CODE"
10-1 Unable to copy - change location
10-2 Signals good
10-3 Stop transmitting
10-4 | "Acknowledgment
10-5 Relay
10-6 Busy - Stand by unless urgent
10-7 Out of service (give location and/or
telephone number)
10-8 In service

10-9 Repeat

10-10 Fight in progress

10-11 Dog case

10-12  Stand by (stop)

10-13 Weather and road report

10-14  Report of prowler

10-15 Civil Disturbance

10-16 Domestic trouble

10-17 Meet complainant

10-18 Complete assignment guickly

10-19 Return to

10-20 Location

10-21 Call by telephone

10-22 Disregard

10-23 Arrived at scene

10-24 Assignment completed

10-25 Report in person to (meet)

10-26 Detaining subject, expedite

10-27 Drivers license information

10-28 Vehicle registraticn information

10-29 Check records for wanted

10-30 Illegal use of radio

10-31 Crime progress

10-32 Man with gun

10-33 EMERGENCY

10-34 Riot

10-35 Major crime alert

10-36 Correct time

10-37 Investigate suspicious vehilcle

10-38 Stopping suspicious vehicle (Give station
complete description before stopping)
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10-39 Urgent - Use light and siliren

10-40 Silent run — No light or siren

10-41 Beginning tour of duty

10-42 Ending tour of duty

10-43 Information

10-44  Request permission to leave patrol  for

10-45 Animal carcass in lane at

10-46 Assist motorist

10-47 - Emergency road repairs needed

10-48 Traffic standard needs repairs

10-49 Traffic light out .

10-50 Accident - F,PI,PD

10-51 Wrecker needed

10=~52 Ambulance needed

10-53 Road blocked

10-54 Livestock highway

10~55 Intoxicated driver

10-56 Intoxicated pedestrian

10~-57 Hit and run - F,PI,PD

10-58 Direct traffic )

10-59 Convoy or escort

10-60 Squad in vicinity

10-61 Personnel in area

10-62 Reply to message

10-63 Prepare to make written copy

10-64  Message for local delivery

10-65 Net message assignment

10-66  Message cancellation

10-67 Clear to read net message

10-68 Dispatch information

10-69 Message received

10-T70 Fire alarm

10-71 Advise nature of fire (size, type, and
content of building)

10-72 Report progress of fire

10-773 Smoke report

10-74 Negative

10-75 In contact with

10-76 En route

10-77 ETA (Estimated Time of Arrival)

10-78 Need Assistance

10-79 Notify Coroner

10-80 Kidnapping

10-81 Stolen vehicle

10-82 Reserve Lodging

10-83 Found vehicle
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10-84
10-85
10-86
10-87
10-88
10-~89
10-60
10-91
106-92
10-93
10-94
10-95
10-96
10-97
10-98
10-99

If meeting advise ETA

Will be late

Missing person

Pick up checks for distribution
Advise present telephone number of
Found person

Bank alarm .
Unnecessary use of radio

Wanted person

Blockade

Drag racing

Stolen cattles

Mental subject

Prison or jail break
Records indicated wanted or stolen

98-
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ANNEX VII

IBM COMPLAINT CARDS

{Card Color Yellow)

:IRADIO NATURE OF COMP_LglNT-BEFlvrcE
[lrrEMiEES CoHECK

|___|EEI..L- [I=L eHESK
HecrooLxing

CODE

LOCATION OF INCIDENT-SERVICE

ITIME"COMPLAINT RECEIVED [COMPLAINANT - REQUESTOR

FLOOR=-ROOM-=-APT|UNIT ASSIGNED|

R.D NUMBER

Lo

) ADDRESS OF COMPLAINANT - REQUESTOR

PHONE NUMBER

{WHEN REQUIRED)

CASE REPORT

vESs []
no [

VERIFIED COMPLAINT

ARREST MADE| RECEIVED BY

ves [
no [

DISPATCHER [ZONE

CPD-22 416-F {REY 3/63) RADIO CISPATCH CAAD -PREMISE CHEGK /

CONMMURIGATIONS CERNTER
CHICAGO POLICE DEPARTMENT

HIDWEST TAB 6OTR

{Card Color Blue)y .

NATURE OF COMPLAINT=-SERVICE CODE BEAT OF @ N-S E—W
Clrano . ) o - OCCURHENCE
[ pax :
el | (M mon '
LGCATION OF INGIDEMT — SERVICE FLOOR —ROOM—APT, | UNIT ASSIGNED R.O. NUMBER
TIME COMPLAINT RECEIVED | COMPLAINANT—REQUESTOR
. lo
. e
- N
ACORESS OF COMPLAINANT—REQUESTOR PHONE NUMBER
{WHEN REQUIRED) _ -
) Z " T
CASE REPORT VERIFIED COMPLAINT ARREST MADE | RECEIVED B | DISPATCHED | ZONE
ves[ ] ves[ ] ’ .
NOD nol ]
CPD=22 418—G(REV 3/63) RADIO DISPATCH GARD — LUNGH 7 Ciesto pocIKE GepiRTH MWT ToOt

HICAS0 POACE TXFARTMENT
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Printing on face of Radio Complaint Card

(Card Color White)

[:lHADiO' NATURE ©OF COMPL AINT —SERVICE

[Jrax
(EERN

- CODE

BEAT OF ' N_S
OCGURRENGE | = =

Co.v .

LOCATION OF INCIDENT—-SERVICE

FLOOR~ROOM—APT. | UNITASSIGNED

R D. NUMBER

TIME SOMPLAINT RECEIVED

COMPLAINT—REQUESTOR

TANS

) ADDRESS OF COMPLAINANT— REQUESTOR

PHONE NUMBER
{WHEN REQUIRED)

CPD—-22 416 {REV 3/63) RADIDC (NSPATCH CARD-~RADMG COMPLAINT/

CAIEAGE POLICE DESARTMENT

FA
CASE REPORT VERIFIED COMPLAINT ARREST MADE || RECEIVED BY | DISPATCHER | ZONE
ves [ ] : ves [
no ] no []
POMMUNICATIONS CENTER - T unTTOTS

~ Printing.on back of Radio Complaint Card

:

v
UNITS E WHEH DIFF -THAN |OME

N ASSISTING

_ |

TIME DISPAYCHED-

TIME_ALREADY foiond

E ix)

c

TIME RETURHED TO
TWO|SERYICE IWHEH
MAHI{DIFF THAN TIME
(x) VALREADY ENT.) .

SIMULCAST

c

TONE (FOR CITY WIDE
GHLTY)

ASSIST

TIME AFSIST BEGAN

TisME INITIAL ASSISTING UKLT
RETURNED TQ SCAVICC

1SISSY

-100-




P

o

Coco LOCATION OF INCIDENT- SERVICE FLOOH—ROOM=APT| UNIT ASSIGNED RO NUMBER
oc
[T Jewp tecn
{1 personaL |
[ meeT
v TIME COMPLAINT [COMPLAINANT - REGUESTOR
REGEIVED

[ rerorts  EEORESS 6F COMPLANANT- REGUESTOR PHONE NUMBER
£ assist {WHER AEQUIRED)
f:! £ PLAN . . 2
[ wome . .

] weerisanen
[ earw oisera

rra ves [
~no [T

CASE REPORT VERIFIED COMPLAINT ARREST MADE

{Card Color Gray)

LOCATION OF IRCIDENT-SERYIGE FLOOR-ROOM-APT |UNIT ASSIGNED R D NUMBER

TIME COMPLAINT RECEIVED COMPLAINANT-REGQUESTOR

ADDRESS OF COMPLAINANT—REQUESTOR PHONE NUMBER .
[WHEN REQUIRED)

DISPATCHER ZONE

ARREST MADE | RECEIVED BY
ves [
no []

ADTO_ACCIDENT
[ VERIFIED GOMPLAINT

J s [
v [

Eaaiti-

g
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ANNEX VIIT

GLOSSARY

- Adjacent Channel Interference

A cbndition when an adjacent channel signal 1s so strong
that it 1s not rejected by the receiver selectivity.

Channel

"A certain single portion of the radio spectrum assigned
to a user of two-way communications.

Circuit

A means of both-way communication between two points
comprising assoclated "go" and "return" channels.

Command Center

The complex of ‘equipment and personnel from which all
communication activity in a particular system is
controlled.

Comparator

A device located at the Command Center that continuously
compares received signals in a Receiver Voting System
and selects the best signal from one or more satellite
receivers.

Control Console

A desk-mounted enclosed panel which contains a number
of controls used to operate a radio station.

Cross—-band Repeater

A method whereby VHF and UHF repeaters are electrically
connected to provide two-way communications between UHF
and VHF equipment.

Digital Communications

A system whereby virtually all routine intelligence to
be transmitted can be accomplished by pressing a message
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button at the control center or in a mobile station
rather than using voice communications.

Duplex. Operation .

A type of operation in which simultaneous two-way
conversations, messages, or information may be
passed between any two or more given points.

Extension Line

A 1ine from the PABX which terminates at a telephone.

Facsimile

A system that systematically converts a picture or
other fixed graphic copy into electrical signals
which are transmitted by wire or radio-to a receiving
point where they are converted back into a replica of
the original.

Frequency Modulation (FM)

A method of modulating a carrier-frequency signal-by

‘causing the frequency to vary above and below the

unmodulated value in accordance with the intelligence
signal to be transmitted. The amount of deviation in
frequency above and below the resting frequeney is at
each instant proportional to the amplitude of the
intelligence ©ignal being transmitted. The number of
complete deviations per second above and below the
resting frequency corresponds at each instant to the
frequency of the intelligénce signal being transmitted.

Hard Copy Print Out
A system whereby 1nformatlon (digital data messages)
is received at the Command Center from the vehicle
(electronically decoded) and printed out on paper in
plain language or ‘humbers.

Intermodulation
The combination of two 51gnals at closely spaced
frequencies to yield a signal at a new frequency which
is close to the first two frequencies.

Link

A transmitter-receiver system and transmission medium
forming a two-way path for transmission of information.
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Mobile(Vehicle) Transceiver

A two-way radio station in the mobile service intended
to be used while in motion or during halts at unspeci-
fied points.

Multiplex

A multiplex system combining a number of voice channels
for instanfaneous transmission over a wide-band system.

Patch
Electrically connecting two or more circuits together.

Private Automatic Branch Exchange (PABX)

Telephone switchboard requiring no operator. Provides
automatic dial service for incoming and outgoing
telephone calls.

Personal Portable

A small portable transceiver intended to be carried by
hand or on the person of the user. -

Portable Transceilver

A completely self-contained battery~operated radio
which may be moved from one position fo another,

~

Radio Network

A number of radio stations fixed and mobile in a given
geographical area which communicate with each octher by
sharing the same radio channels.

Radio Receiver

An instrument which amplifies radio frequency (RF)
signals, separates the intelligence signal from the
RF carrier, amplifies the Intelligence signal
additionally,in most cases, then converts the
intelligence signal back into its original form.

REadio Transmitter

A radio frequency power source which generates radio
waves for transmission through space.
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Repeater

Used to Iinecrease mobile-to-mobile and moblle-to-base
communications range and extend the range of a VHF

or UHF radlo system over greater distances and
obstructions such as mountains, buildings, ete. Back-
to-back two-way repeater can be used to link two
different communications systems.

Scrambler

& device that connects to a telephone or two-way radio

and converts the sound of a human voice into unintelligible

sound.

Signal

The form or variation of a wave with time, serving to
convey the information, message, effect, or other
desired intelligence in communications.

Signpost

A system of Automatic Vehicle Monitoring consisting of
a group of transmitters which emits location codes that
are received and stored by the vehicle a3 it passes by
any one of the transmitters.

Simplex

That type of operation which permits the ftransmission
of signals in either direction alternately.

opeech - Plus

A method of operation in which speech and digital data
are transmitted simultaneously over the same radio
channel,

Squelch Control

A manual control in a receiver that can be adjusted to
render the receiver inoperative when no signal is
present.

Teletype
A system of communication in which the Teletype - a
trademark applied to a kind of teletypewriter - is-used.
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Teletypewriter

An electromechanical device, similar to a typewriter,
wherein messages typed on the keyboard of the trans-
mitter unit are converted into electrical signals.
These silignals are then conveyed to a receiver unit
where they are transferred to print out on paper.

Transceiver

A transmitter and receiver with common cireuits
constructed in such a manner as to form one complete
mobile, portable or base station.

Triangulation

A system of Automatic Vehicle Monitoring that uses the
intersection of two lines at angles measured from a
third line which connects two reference polnts as the
means of location. )

Trilateration

A system of Automatic Vehicle Monitoring whereby the
vehicle's position is determined by the signal's time
of arrival at two pairs of stations.

Trunk Line

A l1ine that connects the telephone company central
exchange with the police switchboard or PABX.

Ultra High Frequency (UHR)

Frequencles from 300 to 3000 Megahertz, used for line-
of-sight communications.

Very High Frequency (VHF)

Frequencies from 30 to 300 Megahertz, used for line-
of-sight communications.

Wide~band System

A system with a multi~channel bandwidth of 20 Kilo-
hertz or more.
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