
o 

; \ 
'( 

, , , 

Itt ,,' ',. 

National Criminal Justice Reference Service 

nCJrs 
This microfiche was produced from documents received for 
inclusion in the NCJRS data base. Since NCJRS cannot exercise 
control over the physical condition of the documents submitted, 
the individual frame quality will vary. The resolution chart on 
this frame may be used to evaluate the dor:ument quality. 

1.0 

II 
1.1 '" ~ "' .... 

11111
1
.
8 

11111.1.25 111111.4 111111.6 

MICROCOPY RESOLUTION TEST CHART 
(II~TJONAL BUREAU OF STANDARDS-1963-A 

Microfilming procedures us~d to create this fiche comply with 
the standards set forth in 41CFR 101-11.504. 

Points of view or opinions stated in this document are 
those of the aufihor(s) and do not represent the official 
position or politi~ of the U. S. Depat1ment of Justice. 

National Institute of Justice 
United"States Department of Justicte • 
Washington, D. C. 20531 

1/07/83 

" 

" 
",,,; , ", ,'" H"':\":'''''':",' ',.;'#:..;'~~~' ';B" ."".'"'iiiflIM.ZI'SI'lllll,tltlilrITli:;l'l.~iIlII, .n.ltiiill1'PiIlI1"II'~ •• _IWI, ,ililI' 'IiiIClllilFilillit1l1ii1iifllii ... :zr"''I'IiIIVIiIT,'.G.'.'iiililll'liIlIl."itilln.i11li1fllil!r~jli'_JlIii""lIliiii_i)ikiSI~I:61.IfIilJII'jlli,flililll'r.,.,.tli1Ii11mlll' .' .J.';".,_., ';:~'''' 

f:. .. ~. , 
J ... ;. 

~ " . 

f " -
,1.1.1111111.l1li181 ... ",;,..,_" ' c:r _. 

i 

• ", 

t 1 

If t 

·f ~ •. t t:.-

, 1 
\. 
~ 

...,,-.. ,:~,;-' , ",-,--, 

.' 

, " 
; 

" 

t " 

," 
J~; 

0, " 

, "0,.' 

., 
" ,(); 

'~ .. ' 

." .~,' ~ 
_~ '.....-:.c ,~ __ rib' 

~ - .. '"' " ;/" ~ 

_,_,_' '_, _' _~,:-:-~" _ i' Imf 

,: 

,~, 

." , 

-' , ," 

If you have issues viewing or accessing this file contact us at NCJRS.gov.



o. 

; 

\ 

in Rursuit of 
an improved 

Ice car 

'. 

PREPARED BY THE AEROSPACE CORPORATION FOR THE LAW ENFORCEMENT ASSISTANCE AOPtlINISTRATION, WASHINGTON, D.C . 

. " 

, 
[ 

r 
it 

f 
" 

f 

f 
'j 

J 

! 
I., 

,~ 

~. 

,« 

{."~ 

·W ..... ''''''-.. 

INTRODUCTION PAGE 1 

U.S. Department of Justice 
National Institute of Justice 

83545 

This document has been reproduced exactly as received from the 
pers?n or organization originating it. Points of view or opinions stated 
In this documen~ ~re tho,s,e of the authors and do not necessarily 
represent the official position or policies of the National Institute of 
Jusllce, 

Permission to reproduce this copyrighted material has been 
granted by 

Aerospace Corporation 

to the National Criminal Justice Reference Service (NCJRS). 

F.urther reproduc,ti0n outside of the NCJRS system requires permis
sion of the cOPYright owner. 

LAW ENFORCEMENT ASSISTANCE ADMINISTRATION PAGE 3 

IMPROVING TODA Y'S POLICE CAR PAGE 4 

n"~~' .. ;$>- .... ~ ;"'~"'.U' '.::O"~.:" ..... ,." ... -'-:.~ , ..... 
!": 

NCJR.$ 

TESTING NEW CONCEPTS IN THE FIELD PAGE 8 

A LOOK AT POSSIBLE FUTURE IMPROVEMENTS PAGE 11 

CHIEFS OF POLICE ADVISORY COUNCIL PAGE 13 

APR 14 1982 

ACQUISITllONS 

" 



" "() 

'1 

Today, the police officer's patrol car 
is his office on wheels. It's where he 
spends most of his time while on 
duty, for patrol and surveillance, 
pursuit and apprehension. The police 
officer also uses his vehicle as a place 
to interview witnesses, victims and 
suspects of crimes, to detain prisoners 

and to write reports. 

More than basic transportation, the 
police car is a major tool in law 
enforcement and a symbol of authority 
to citizens. It also has become a 
communications terminal where 
important information is received and 
transmitted, usually by voice radio. 

In the United States there are some 
160,000 police patrol cars, 
representing a vast investment. To 
man one two-man car for 24 hours a 
day costs more than $200,000 
annually. 

The patrol car is a major item in 
pOlice department budgets since a 
new fully-equipped police car costs 
more than $6,000 and lasts only 
threa years on an average. Across the 
nation, the police community 
spends an estimated quarter of a 
billion dollars per year to replace 
police vehicles. On top of this is the 
cost of fuel -- a half billion 
dollars -- and the cost of 
maintenance -- $1 00 million 
annually. Accidents also add their toll. 
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OPPORTUNITY FOR IMPROVEMENT 
Two national commissions have 
determined that today's police 
car could be a better performer as 
a tool for law enforcement 

agencies in fighting crime. The average 
police vehicle is a beefed-up family 
car, not specially designed to do 
the job intended. Innovation and 
evaluation can help change the police 
car into a more economical, safer 
and more productive weapon 
against crime. 

Studies have defined possible 
improvements which could 
reasonably be made in the police 
car and have developed the 
following goals: 

(1) A more economical and safer 

police car through: 

• Increased fuel economy; 
.. Reduced vehicle replacement 

costs; 

• Reduced maintenance costs; 
• Reduced accident and injury 

rates. 

(2) A more productive police car 
through: 

• Increased availability of 
information to the officer; 

• Decreased report preparation 
and filing time; 

• Elimination of "missed 
messages"; 

• Improved communications and 
access to information while 
the officer is away from 
his vehicle; 

II New body configuration 
specially designed for 
police use. 

APPROACH 
Concepts under study today may 
result in a more economical, safer 
and more productive police car. 

For more economical police car 
operations, the most important 
concept is reduced vehicle weight. 
A compact car is being field tested, 
and new body designs which provide 
standard car interior space in a compact 
weight vehicle are being studied. 
Another concept being tested is the 
use of vehicle diagnostics to improve 
maintenance. Special devices and 
training aids to encourage economical 
driving habits also show promise. 

For greater safety, several concepts 
appear useful. Among them are 
anti-lock brakes, carbon monoxide 
sensors, hands-free communication, 
improved rearward visibility, and im
proved seats and body restraints. 

To help the police officer do a more 
productive job, a computer-controlled 
digital communication and data system 
is proposed. Computer-aided report 
writing will free the officer from many 
of his clerical tasks. Hand-held remote 
communication devices will extend 
the range of his work. And, improved 
data retrieval techniques will result 
in quicker and more efficient responses 
to stolen vehicle and property and 
wanted persons inquiries. 

These concepts are being explored, 
and most will be tested under actual 
pOlice conditions. This brochure will 
briefly describe what progress has 
been made thus far and what remains 
to be done in the pursuit of an 
improved vehicle for the police 

community. 
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Improvement of the total Criminal 
Justice System is a domestic challenge 
faCing all Americans today. It requires 
a massive infusion of technical 

resources, innovative planning, bold 
leadership, and money to finance 
effective crime reduction programs at 
the state and local level. 

In 1968, Congress addressed this 
challenge by creating the Law 
Enforcement Assistance Administration 
(LEAA). Directed "to assist State and 
local governments in strengthening 
and improving law enforcement and 
criminal justice at every level. .. ," 
LEAA has dispensed more than $4 
billion in Federal funds to support 
approximately 85,000 anticrime 
~rograms. 

Projects funded by LEAA have touched 
virtually every aspect of criminal 
justice and range from police and 
court administration, to organized' 
crime, to white collar crime and official 
corruption, to disorders and 
terrorism, to rehabilitation of offenders, 
to Victimization, and to implementing 
criminal justice standards and goals. 

.. ' 

In addition, LEAA offers a number of 
special services to those working to 
reduce crime. Among these are 
research reports, consultation 
services, technical assistance and 
training materials. 

The development of a more effective 
police car is one major research 
effort funded by LEAA. In late 1974, 
the National Institute of Law 
Enforcement and Criminal Justice of 
LEAA began a program to apply new 
and innovative technologies to improve 
today's police car. 

A prototype car incorporating many 
concepts for improved police car 
economy, safety and productivity has 
been developed under the technical 
guidance of The Aerospace 
Corporation, a nonprofit, public service, 
systems engineering company. The 
police departments of New Orleans and 
Dallas will participate in a field test 
of the concepts. 

Richard W. Velda 
Administrator, 
Law Enforcement Assistance Admlnlstra/lon 

f 
[: 

Gerald M. Caplan 
Director, 
Nationallnstitule 01 
Law Enforcement and Criminal Justice 
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SAVING MONEY 

Incoqwrating a compact car with 
a smaller engine, driver's aids to 
encourage more economical driving 
habits, vehicle diagnostics for better 
maintenance, and an improved 
igni!ion system can lead to an 
increase in gasoline mileage of 
up to 7.5 miles per gallon, 
approximately a 100% increase. 

This cuts annual gasoline costs 

for police cars by $250 million. 

Other savings are possible. 
Maintenance and repair bills can 
decrease $260 per car or $42 
million per year. Vehicle 
replacement costs should drop 
$1550 per car or $82 million. 

GREATER SAFETY 

Improved safety is another major goal 
of the LEAA police car program. A 
number of measures directed toward 
this goal can be implemented; for 
instance, improving a car's brakes. 
Four wheel anti-locking brakes make 
a car more stable and give it more 
control during braking, plus help it stop 
quicker under rain, snow or ice 
conditions. 

Another safety concern is exposure 
of an officer t~the effects of deadly 
carbon monoxide inside his car. Of 
course, the Ideal solution is to develop 
an improved exhaust system which 
won't let carbon monoxide get into 
the car and to inspect frequently 
enough to detect damage before it 
becomes dangerous. In the meantime, 
special eiectronic sensors will be 
used to protect the officers in the 
demonstration program and to 
determine the full extent of the problem. 
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IMPROVED SEAT AND 
RESTRAINT SYSTEM 

Police car seats and restraints also 
need improvement. They frequently 
don't have adequate wear resistance 
and are uncomfortable under constant 

use. Also, existing restraint systems 
are bypassed by many police officers 

because they find them to be 

inconvenient and cumbersome. An 

improved seat and restraint system 

has been designed to help eliminate 

these and other shortcomings. 

Adequate rearward vision is important 
to the police officer on patrol. 
However, the police officer's rearward 
field of view is often obstructed by 
prisoners or prison screens in the back 
seat. A periscope rearview mirror 
has been installed to improve the 
officer's rearward visibility, by providing 

an unobstructed wide angle (700 ) view 
from the car's roof. 

A police officer must use his hands 
to operate the normal hand-held radio 
microphone. However, taking his hands 
away from the critical job of driving 
the v~hicle, especially in times of 
high speed or emergency operation, 
exposes the officer to a higher 
accident probability. Hands-free 
communications systems am available 
which allow the driver to transmit and 
receive radio communications without 
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Microprocessor Technology 

HISTORICAL TRENDS 
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SIZE 
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COST. 

REDUCED CRIMINAL 
THREAT TO OFFICER 
• COmlNUAl AUTOMATIC 

TRANSMISSION OF VEHiCLE 
LOCAWuN 

removing his hands from the steering 
wheel. 

INCREASED PRODUCTIVITY 

The rapid advance in computer 
technology the past few years, 
espeCially in lower cost and smaller 
eqUipment, has made possible many 
new ways to help pOlice officers 
be more productive. Development of 

the so-called microprocessor -

"computer on a chip" -- has made it 
physically and economically possible 
to put a computer in a patrol car. 

One important feature, mf;\de possible 

only by the presence of a programma

ble microcomputer, is the use of 

prompters to Simplify, the operation of an 
otherwise complex data system. 

Prompters are Simply directions or in

structions programmed into the micro
computer which are displayed in a pre
determined sequence to help the officer 

interact with the data system. The 
microcomputer not only allows tne stor
age of many such instructions but en
ables great flexibility in adding new in
structions or changing existing instruc
tions, allowing the data system to evolve 
along with improvements in eqUipment 
or procedure. 

The microcomputer has other benefits, 

such as enabling police departments 

to automatically monitor how well the 
patrol car itself performs. Also, through 

the microcomputer, a police officer 

has access to a data file of stolen vehi
cle tag numbers, for instance, without 
the assistance of a dispatcher. This re

duces communication channel conges

tion, provides data more rapidly, frees 

the dispatcher for other things, and en

courages more information checks. 

In many police forces, officers attend 
roll call before going on duty. These 
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meetings take time away from more 

important tasks. But, by using advanced 
computer techniques, part of the roll call 

can take place while the officer is al

ready on the job in his patrol car and, 
thereby, help him be more productive. 

Use of a hand-held communications 
terminal also can improve performance. 
The patrol officer carries the device 
when he leaves his car, enabling him 
to maintain contact with another 
officer in the car or with a dispatcher 
at headquarters, via either digital or 
audio communications. 

This of course greatly expands the 
officer's range. Using such a device, 
he can search for stolen property by 
remotely checking a file in his car 
or relaying a request for information 
to a headquarters computer. Likewise, 
he can request information on a wanted 
person or stolen vehicle. 

Another proposed improvement is a 
system to determine the location of 

a patrol car. Always knowing where 
each vehicle is located reduces the 
amount of time required for the 
police to respond to calls, because 
the patrol unit nearest the scene of 
a crime can be assigned by computer 
or the dispatcher. 

Also, because a vehicle's location is 

known constantly, search and patrol 
patterns are more effective, and when 

a patrol officer in trouble pushes the 
emergency "officer needs help" button 

on either his hand-held communicator or 

his in-car terminal, the dispatcher knows 
the exact location of both the officer in 
trouble and all available back-up units. 

The nearest units can then be directed 

to the correct location for timely assist

ance. 

GENERAL BENEFITS 

Another system being tested in the 
program called "vehicle diagnostics" 
has across-the-board benefits in terms 
of a more economical, safer, more 
productive police vehicle. This system 
continuously monitors a vehicle by 
using special, small sensing devices 
that relay information through the 
central microprocessor back to a 
dispatcher or to the officer. 

Vehicle diagnostics offers some 
significant advantages. From the stand

point of economy, a maintenance 
policy can be developed that is less 
expensive than a total preventative 
program. From the star.dpoint of 
safety, the police officer will always 
be able to anticipate dangerous 
conditions, such as low tire pressure 
and abnormal engine temperatures. 
From the standpoint of productivity, 
maintenance can be scheduled so 
there is minimum downtime. 
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It's important to see how well these new 

concepts work in actual service. Can 
they stand up to the daily police 
environment? Will patrol officers use 
them? Do they provide significant 
improvement in the safety, economy 
and productivity of the police patrol car? 

POLICE DEPARTMENT TESTING 

In order to answer these questions, the 
concepts will be field tested in actual 
police operations. Twenty compact cars 
will be equipped with the concepts 
and tested later this year. Ten of these 
vehicles will be tested by the New 
Orleans Police Department and ten will 
be tested by the Dallas Police 
Department for a six-month period. 

Trained professionals will cOl:lduct the 
tests which, it is hoped, will provide 
valuable statistics on patrol car 
performance, use and operations. 
These statistics are virtually non

existent today. Further valuable data on 
training and maintenance problems 
also will be obtained. 
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PROTOTYPE SYSTEM 

Prior to the development of the vehi

cles for the field test program, a proto
type vehicle has been developed to 

demonstrate improved systems capa

bilities and to provide early identifica

tion and elimination of systems design 

problems, A 1975 Chevrolet Nova 

four-door sedan in the police configura

tion has been equipped with many con
cepts for improving police cars and is 

available for demonstration. 

An important point to be remembered is 
that LEAA is not advocating a certain 
model as a perfect police car. Instead, 
it is evaluating the effectiveness of each 
of the concepts offered. In short, a 
mobile test bed has been develC'!')ed 
which can help evaluate many separate 
and independent concepts and devices 
to improve today's police car. 
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Use of today's compact car has many 
of the advantages of a low weight vehi
cle, In addition to greater fuel econ

omy, lower acquisition, replacement 
and maintenance costs, it is more ma

neuverable in crowded areas and is 
available now. 

There are some disadvantages. The 

major one: interior space may seem 

confining to some large police officers, 
It is also sometimes difficult to place an 

uncooperative prisoner into the rear 
compartment of a compact car. 

A study undertaken to determine the 
usefulness of building a lightweight 
vehicle just for police work found that 
It is possible to provide standard car 
room with compact car weight. 

Most police work, such as patrol, re
quires low-power engine operation, 
but the average pOlice car occasionally 
needs high power in emergency sit
uations. Police departments purchase 
a high-performance engine for this 

reason; however, low-power fuel 
economy'is compromised for high 
maximum power. A study was under
taken to determine what concepts can 
offer the best of both worlds -- fuel 
conservation during low-power 

operation and high-power output capa
bility. Many engine concepts were 
studied and two now appear appli

cable for police car use -- a high com
pression super-charger with water 

injection and a valve-controlled 

variable-cylinder engine, where 

either 8 or 4 cylinders could operate 
as required. 

Each of these approaches can be used 
independently, but taken together 
these improvements in body 

configuration and drive train devices 
may lead to the police car of the future. 
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POLICE PATROL CAR SYSTEM IMPROVEMENTS 
CHIEFS OF POLICE ADVISORY COUNCIL 

Chief Donald A. Byrd 
City of Dallas 

Chief Richard C:Clement 
Dover Township 

Chief M. J. Cullinane 

Metropolitan Police Department 
Washington, D.C. 

Mr. Gino M. D'Angelo 
Director of State Police Fiscal 

Management 
New York State Police 

Chief Edward M. Davis 
City of Los Angeles 

Supt. C.B. Giarrusso 

City of New Orleans 

Mr. O.J. Hawkins 
Executive Director 
SEARCH Group, Inc. 

Mr. Scott Hovey 
. Alameda 911 Project 
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MEMBERS 

Vernon L. Hoy 
Director 
Arizona Dept. of Public Safety 

Col. C. Wayne Keith 
Chief, Colorado State Patrol 

Chief Glen King 
Executive Director 
International Association of 

Chiefs of Police 

Sheriff Peter J. Pitchess 
Los Angeles County 

Col. John R. Plants 
Group Manager 
Automobile Club of Detroit 

Chief Rocky Pomerance 
City of Miami Beach 

Commissioner Philip G. Tannian 
City of Detroit 
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