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PREFACE 

In a 1967 report to The President I s Commission on La'w 

Enforcement and Administration of JUstice, entitled, Task Force 

Report: The Police, it was stated: 

DespIte other Possibilities, the conventional 
patrol car will continue to dominate the police 
scene. For the patrol officer, it serves as 
his office, means of locomotion and pursuit, 
observation post and van for transporting 
prisoners. 

dominate the police scene," preliminary surveys have revealed 

dominating and will, as the above excerpt states, "continue to 

Despite the fact that the police vehicle has dominated, is 

that very little has been reported on the design of the patrol 

vehicle and practically nothing has been accomplished in forming 

a team from the police departments, the suppliers of vehicles 

and eqUipment, and human factors engineers to give the police 

departments a vehicle deSigned to meet police needs. 

Most of the research findings to date have placed great 

emphasis on the handling and performance of the police vehicle 

with little or no consideration as to the functions of the vehicle 

other than pursuit and vi~ibility. This emphasis has been a 

natural outgrowth of the traditional policing concepts which 

i 
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ascribe to visibility and the threat of apprehension as the 

primary means of controlling and deterring crime. 

Only recently has there been a wide recognition that "crime" 

constitutes but a portion of police work. Accompanying this 

realization has been a growing interest in, first, the variety 

and frequency of incidents encountered by the police officer and, 

second, the courses of action available to him in "handling" 

these incidents. This development has permitted a break with 

the traditional view of policing and places the vehicle and the 

police officer in proper perspective. If is for these reasons 

that the STUDY OF THE POLICE VEHICLE was undertaken. 

The goal of the research was to gain an understanding of 

the vehicle in relation to the police departments, and from this 

understanding, to aid the departments in procuring a better vehicle 

for police purposes, in developing a better set of policies for 

its use and in generating a better program for its operation 

and replacement. 

Thus, the purpose of the report, stated in the broadest 

terms, is to aid polic,e department administrators in achieving 

better police operations within the best cost framework. 

The scope of the report includes the role of the vehicle, 

human factors, the design of a front seat console, specification 

recommendations and maintenance aspects. It approaches the 

vehicle as providing functions which satisfy the personal and 

work needs of the po~ice officer, discusses the hUman factors 
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involved in the Ilman-machine" relationship and then discusses 

a unique front seat console as a solution to. the human factors 

problem of placing necessary equipment in a centralized area of 

the police vehicle within the optimal reach of the officers. 

Based on conclusions drawn from the above, recommendations 

concerning the specifications for the procurement of the vehicle 

~'nn~ hl~~~ 1~s maintenance and reolacement aspects are given. c..&.-'-'-" ...... o "-'- V.l.J. --..... 1--

For anyone interested in the chapters, concerning specifi

cations, maintenance, replacement and shop operations, it should 

be stated here that these chapters "stand on their own" indepen

dently of each other and do not require any prerequisite reading 

in this report with the possible exception of Chapter IV--"Systems 

Description of Vehicle Ownership"--which serves as a good intro

ductory discussion to the topics that follow it. 

However, before commencing with the reading of the body 

of this report, the reader should be aware of three basic assump

tions which underlie the report's conclusions and recommendations: 

First, it is assumed that most of the police vehicles in any 

one major metropolitan police department fleet are regular pre

cinct patrol cars. Therefore, consideration is given only to 

that type of vehicle and excludes other police department vehicles 

such as station wagons, ambulances, freeway patrol vehicles, 

vehicles used for rugged terrain such as Jeeps, etc. 

Secondly, it is assumed that a vehicle designed and manu

factured exclusively for police purposes is impractical from the 

standpoints of low costs, ready availability, sase of maintenance 

iii 



and ease of resa~e. Thus, this study will concern itself with 

the production model vehicle and the necessary modification for 

police use. 

Thirdly, it is assumed that the City of Detroit and the 

Detroit Police Department (DPD) are typical of most metropolitan 

cities and police departments and, therefore, were sufficiently 

representative for testing purposes. This assumption was verified 

by comparing DPD data with data from other major metropolitan 

police departments. It can be fUrther assumed that three metro-

politan police departments are not typical of most metropolitan 

police departments because of the very high population density 

area in which they serve. These police departments are located 

in the cities of New York, Chicago and Philadelphia. 

The reader is directed to the "Bibliography" at the end of 

the report, for in it he will find what is considered to be an 

excellent list of further readings. To facilitate the reader, 

these additional readings have been listed according to topics 

corresponding to the chapter topics in this report and then 

alphabetized as to authors' names. 

The authors wish to acknowledge: At Wayne State University: 

Milton G. Koenig who helped in the area of specifications 

and preventive maintenance. 

Myron Zajkowski for his help in the area of human factors. 

James E. Bailey who built and tested the console in the 

front seat package. 
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I. ROLE OF THE VEHICLE 

The purpose of this chapter is to define the role that the 

police patrol vehicle plays in the metropolitan police function. 

The basic premise of this research is that this 1:'ole is 

determined by activities in which the patrol officer is involved 

and the courses of action which he has open'to him in "handling" 

these activities. Thus, the primary task nf this chapter is to 

place the patrol (man and machine) within a model of a metropolitan 

police organization. 

A. Metropolitan Police Departments - A Model 

The traditional model thought of as being representative of a 

metropolitan police department is that of a command-control post. 

As defined by the President's Commission on Law Enforcement, the 

designation "command-control" is "military terminology in the 

planning, direction, and control of operations. It involves the 

mobilization of personnel and fac1lities to perform the functions 

of planning, situation intelligence, force status monitoring, deci

cion making, and exectuion."l 

IThe following comn1entary limits itself to defining the role 
played by the "standard patrol vehicle" in the operation of a 
metropolitan police department. "Standard patrol vehicle" is 
used for purposes of this research to apply to those vehicles 
utilized to respond to citizen calls for assistan.ce. It does 
not include those vehicles specially designed for highway patrol, 
surveillance, traffic control, and the like. 
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As a command-control post, the police department requires: 

(1) a command sys.tem to allocate the resources; 

(2) an information system which provides the command 

system with the information pequired for the effective allocation 

of the resources; 

(3) a supply of resources to allocate, in military terms, 

commonly called the "weapons" system; 

(4) a system which provides for the maintenance, service 

and supply of the other three systems. 

Within this structure, the patrol performs major roles in 

both the tlweaponstl system in that it handles the problems found 

in the environment. Second, it is an "information" system in that 

it feeds data into the department through its written and verbal 

reports on the state of the environment. 

Operationally speaking, the patrol belongs to the organiza-

tional level of the department through which the policies, plans 

and decisions of the department are translated into action. It is 

also through this level that the department receives a major portion 

of the data it requires for its intermediate and long range planning 

and decision making functions. 

Keeping within the limitations of the theme of this chapter, 

discussion will be limited to the sub-section of this operational 

level. This SUb-system will hereafter be referred to as the "field 

operations system" and will be defined as consisting of the communi

cations center, the precincts, and the patrols. (See Figure 1.1) 
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B. Field Operations System 

As indicated in Figure 1.1, the field operations system pro-

vides the means .&1-- -'-1-_ _..t -tt 
J. UJ.· vllt: ma.J or.J.. Y of contacts \..u~+:'W'~~n +'J...._ .I ~v .. ~~ •• vut:: env.l.ronment 

and the police, first, through calls for assistance received at 

the complaints desk and, secondly, through citizen contact at the 

precincts and through the patrols. The field operations system 

also is charged with the responsibl'lity f "h dli " o an ng the majority 

of these contacts. 

Within this system and within the department as a whole, the 

patrol initiates the majority of face-to-face contacts between the 

police and the environment. Th t t ese con ac s are made either through 

a patrol's response to a call for assistance received by the police 

complaint operators or through self-initiated action on the part of 

the patrol. 

C. Present Role of Patrol Force 

A basic assumption of this report is that the patrol possesses 

two baSic responsibilities no matter in what metropolitan police 

department it functions. Specifically, these are: 

(1) to react to calls for assistance aSSigned by the dis

patcher and/or precinct, and 

(2) to patrol a specific area, reacting to incongruencies 

within the environment eithe th h . r roug self-initiated action or by 

request of a citizen .. 
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These responsibilities are a natural outcome of the following 

policing concepts which are best described by. the President's 

Commission: 

First, there is the proposition that "the continued scrutiny 

of the community by visible and mObile policemen is. . . the best 

method of controlling crime that is available to the police." 

Second, basic to the existence of the patrol force is the 

assumption that its presence provides a primary source for the 

deterrence of crime: 

Basic to deterrence is the assumption that to 
increase the threat of apprehension raises the risk 
in committing the crime J and so reduces the lilceli
hood of the crime being committed. Projecting that 
threat of apprehension is the primary objective of 
police field operations. Improving the apprehen2ion 
capability itself is raising the threat thereof. 

Within the framework of the preceding assumptions--the need 

for speed, visibility and the resulting illusion of omnipresence-

the police patrol veh~cle is thought of as being first and foremost 

in providing mobility combined with visibility. However, it should 

not be assumed that the patrol is primarily confronted with "crime." 

Metropolitan police departments should be viewed as service 

agencies which are involved in dispensing a diversity of services, 

both to the individual and to society. This is presented in oppo

sition to the traditional view that police departments should be 

studied as quasi-military ,organizations which "enforce the law." 

2The President's Commission on Law Enforcement and Administration 
of Justice. Task Force Report: The Police, (Washington, 1962)p. 58. 

5 



This service orientation concept was reinforced by an analysis 

of request for assistance received by the Detroit Police Department 

which indicated: 

(1) the wide range of requests made upon the police by the 

community; 

(2) that these calls constitute a measurement of "consumer 

(community) demands for governmental service;" 

(3) that only 16 per cent of these calls were "crime" 

related. 

As such, these calls contribute to the description, measure

ment and understanding of urban life. For instance, it is many 

times overlooked that the patrol officer administers first aid as 

required during his shift. Such service-related data taken from 

the officer's daily log assists researchers in analyzing a certain 

section of a city so that future planning can reflect the area's 

environmental needs such as more hospitals, more surveillance by 

police, improved traffic control, better community relations, etc. 

Therefore, a framework which allows each activity of the police 

to be looked upon as contributing to the realization of one or more 

objectives form~lated in non-crime related terms will induce a more 

rational restructuring of the responsibilities of the department. 

Specifically, these objectives are: 

(1) the minimization of loss or injury to life through 

"unnatural and/or unavoidable II causes; 

(2) the mini~ization of damage to or loss of property; 

(3) the minimization of confusion by.the provision of the 

required authority, information and/or aid for a given situation; 
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(4) the maintenance of the status quo and/or the dampening 

of the consequences ~f change. 3 

The service orientation allows us to break with the traditional 

concepts of police action that equate calls for assistance with 

the appearance of a patrol and with the notion that it is responding 

to "crime." As Table 1 in Appendix I indicates, of the 1,027,000 

calls received by the Detroit Police Department in 1969 via their 

police emergency telephone number, 370,000 (36 per cent) were 

terminated in ways other than the dispatch of a patrol. In addition 

the research indicates that only 166,000 (16 per cent) of all calls 

were "crime" related. Therefore, to study the police in the con

text of a paramilitary organization primarily concerned with the 

control and prevention of crimes focuses attention on but a small 

portion of police work. Such an orientation has encouraged police 

to make major policy decisions on the weight of crime statistics 

and to overlook, and thereby fail to take sufficiently in account, 

the vast majority of its activities. ThUS, emphasis on the "crime 

problem" and" social unrest" have hidden the majority of police 

work from the public eye. (Refer to Appendix I for further infor

mation 01. the request for service in the cities of Detroit and 

St. Louis, Missouri.) 

D. Functions of the Patrol Vehicle 

The order in which the following functions are presented is 

in no way intended to reflect judgments of value and/or priority. 

3Bercal, Thomas E. "Calls for Police Assistance: Consumer Demands 
for Govermental Service." American Behavioral Scientist, Vol. 13, 
No.'s 5 & 6, Special Edition on Police and society, Ed. Harlan Han, 
(May, June, July, August, 1970) p. 686 
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1. Transportation 

The police vehicle, first and foremost, provides the speed 

and mobility on which present police operations ar"e premised. 

Operationally, the patrol vehicle is utilized to: 

(1) Provide a means of conveying the responding officers 

to the location of the call for assistance. 

(2) Provide a means for the patrol officer to cover large 

areas quickly and frequently, thereby projecting the image of 

police presence as a means of deterring crime. 

(3) Provide the means to handle matters which call for the 

movement of a person or object from place to place. A partial 

list of such situations, in addition to those mentioned above are: 

(a) Medical (ambulance service) 

(b) Transfer of Prisoners 

(c) Recovery of Property 

(d) Transfer of Witnesses 

(4) Place the patrol officer in an advantageous position 

or at least on par with those with whom he must deal. Such 

situations include: 

(a) Traffic control 

(b) Pursuit of a suspect 

(c) Response time in answering calls for assistance 

2. Equipment carrier 

In addition to providing a transport function for personnel 

and citizens as described above the vehicle also serves to carry 
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the equipment required by the patrol officers in the performance 

of their duties. Radios, weapons, first aid equipment, spot lights, 

flashlights, information displays and the like are b~t a partial 

list. 

Of special consideration here is whether the eqUipment is to 

be treated as being standard or specialized. This, to a large 

extent, will be based on the frequency of use, necessity and lmmedi-

acy of need. 

etc. 

Present operations generally call for the provision of: 

(1) Radios - mobile and portable 

(2) Weapons - sidearms, shotguns, clubs, MACE, teargas, etc. 

(3) Medical - first aid eqUipment, stretchers, oxygen, etc. 

(4) Reports - forms, writing surfaces, dictating eqUipment, 

(5) Information collection devices - cameras, recorders, etc. 

(6) other emergency equipment - flares, safety blankets, 

fire extingUishers, etC. 

In tne future specialized considerations may include: 

(1) Aids for hearing and observing while on patrol. 

(2) Sophisticated communications systems such as teleprinters 

or direct computer access. 

(3) Surveillance eqUipment such as night vision devices, 

Video equipment, etc. 

(4) Devices designed to increase officer safety - seat 

restraints for prisoners, interior partitions and magnetometers 

for detecting concealed weapons. 
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3. Communications center 

Part of the equipment carried by the vehicle is the radio 

system which is utilized to: 

(1) Keep the officers in contact with the dispatcher 

and commanding officers for purposes ·of direction and/or 

coordination, and control; 

(2) Provide a means of obtaining information to assist 

in carrying out a task and disseminating informat~on. 

The radio is perhaps the· most frequently utilized piece of 

equipment in the patrol vehicle. An indication of this is given 

by the following statistics for the Detroit Police Department 

for the month of January, 1970: 

Runs: 
Queries: 

Total: 

54,475 
15,261 

69,736 

For each run and each quiry, the officer must reach for the 

radio at least twice - once to initiate a quiry or answer a dis

patch and once to receive an answer to his quiry or put himself 

back in service. At a minimum radios were used 139,472 times 

during this month. 

4. Off~ 

The role played by the vehicle is indicated by the following 

statistics from the 1968 Detroit Police Department Annual Report: 
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PCR's4 submitted: 
Fire Reports: 
Motor Vehicle Accident Reports: 
Crime and/or Missing Reports: 

Street Interviews 

201,034 
501 

39,936 
;L,818 

243,289 

1,799,905 

Such a volume of reports and the projected necessity for the 

continuation for written record-keeping suggests a redesign of 

vehicle interiors to facilitate this function. 

5. Protection (shelter) 

Vehicle provides shelter for officers and equipment from 

elements while on patrol or at times as a shelter from citizens. 

6. Command post 

(1) Command system 

(2) Weapon system 

(3) Information system 

(4) Support system 

7. Visibility and presence 

In one respect this function derives from the policing premise 

of an. Officer is a primary deterrent to that the known presence 

"crime." In another it derives from the citizens need to know 

1) who he is dealing with when he is pulled over and 2) what vehicle 

to hail (approval) when in need of help. In yet another sense, 

are requl'red to clear the way in emergency visibility and presence 

situations and to identify danger as when marking the location of 

an accident or other obstruction. 

4pCR : Preliminary Complaint Report 
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No figures are available as to the frequency of utilization 

of equipment designed for this function. However, the consider-

ation here is the necessity of such equipment, not the frequency 

of use. 

8 . Detention facility 

Its role as a detention facility is shown b th y e following 

Detroit Police Department figures 

Felony Arrests 
Misdemeanor Arrests 
Prisoners Transferred 

for 1968: 

47,558 
48,100 
62,732 

158,390 

Little if anything need be said to indicate the need for 

making provisions for this function especially in situations where 

more than one prisoner at a time is involved. These provisions 

are especially critical where circumstances do not allow time for 

another patrol vehi 1 c e or patrol wagon to reach the scene. 

E. New Uses and/or Considerations 

that bear watching are: Concepts, police changes, and trends 

(1) the concept of equipping the man rather than the 

vehicle in th e area of radio communications' , 
(2) the increased use of computer based inquiry systems 

with attendant trends toward direct access from vehicles and 

computer displays within th hi e ve cle; 

(3) . increased utili za tion f o patrol inforrnatlon on a 

real-time basis for-tactical and strateg~~ purposes; 
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(4) policy changes which place officers in the role of 

information and/or community service officer to the community -

i.e., mobile information centers. 

In the immediate future, then, consideration, should be taken 

in integrating new systems for the collection, manipulation, 

processing and retrieval of information. 

F. Summar~ 

In analyzing police activity emphasiS must be placed in four 

areas: 
First, the continuous utilization of the radio for assign-

ments, control, coordination, assistance and information. Virtu-

ally no patrol action takes place without the involvement of 

radio communications at some point in the proceedings. 

Second, the frequent necessity for written record-keeping. 

Provisions must be made for writing surfaces as well as a means 

of form organization and storage. 

Third, ~he transferring and/or detention of citizens for 

whatever reason other than medical in which officer safety is 

invol ved. 
Fourth, the fact that the officer spends eight hours in or 

around his vehicle suggests a need for the improvement in officer 

comfort. 

13 



II. HUMAN FACTORS ANALYSIS 

The primary purpose of the human factors research was to 

analyze equipment configurations as they are utilized in pre

sent police vehicles and to provide recommendations for changes 

in these configurations to yield a more efficient man-machine 

system. 

In Phase A, efforts were devoted to the analysis of the 

primary and special vehicular controls in the two major types of 

vehicles utilized by the Detroit Police Department (DPD). Ob-

jective human factors data was gathered in relation to the two 

vehicles (1969 Ford and 1969 Plymouth) and compared with recom-

mended configurations from the existing literature. Where possi

ble, recommendations for ideal placement of controls is given. 

Phase B of the research was assigned to provide additional 

human factors information in reference to the frequency with 

which the various special police devices are utilized within the 

vehicle, the importance that police officers attach to each 

piece of equipment, 'and the frequencies of actual and potential 

critical incidents in which certain items were or may be used. 

A special questionnaire was designed and administered to a sample 
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of police officers who varied in age, length of service, precinct 

area, and types of duty. The ultimate purpose of such information 

is to provide the foundation for the efficient design of display

control relationships in future equipment placement .. 

Phase C was designed primarily as a study of the state of 

scientific investigations related to comfort factors in vehicular 

systems. The general purpose of this phase is to provide ad

ditional guidelines regarding the inclusion or exclusion of certain 

comfort related equipment in the police vehicle. 

Thus, the overall analysis provides quantitative as well 

as attitudinal human factors data to be considered in the overall 

evaluation of the police vehicle. 

Additional information relating to each phase can be found 

in the Appendices. 

A. Phase A 

Phase A provides human factors evaluations in the areas of 

steering, foot controls, seating and secondary patrol vehicle 

controls, referring only to the 1969 Ford and 1969 Plymouth 

police patrol vehicles as equipped and utilized by the Detroit 

Police Department. However, the recommendations are not restricted 

to that specific police department but are applicable to police 

patrol vehicles in general. 

1. Steering 

Steering wheel angles (measured from vertical) in both the 

1969 Ford and Plymouth police patrol vehicles are nearly vertical 
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at 30 degrees and 22 degrees respectively. Black (1966) and 

McFarland (1957) recommend a more nearly horizontal wheel 

(like those in buses and trucks) so that there is an increase 

in comfort by supporting part of the weight of the driver's arms. 

However, a vertical wheel is preferred for speed in turning. 

Both DPD models are equipped with power steering, and the combi

nation of vertical wheel and power steering seems to be optimal 

both for speed and ease of turning. 

Since both Ford and Plymouth have low steering ratios (4.0 

and 3.5 respectively, from lock to lock), these vehicles would 

not be practical without power steering from a police patrol's 

point of view since the steering forces for these vehicles would 

be far too heavy without it. There are, therefore, two strong 

arguments for the installation of power steering in police vehicles: 

(1) The nearly vertical steering wheels used in current 

vehicles do not allow efficient application of large steering 

forces. In a full-sized car with a heavy v-8 engine, the lack of 

power steering could be a severe control limitation at low vehicle 

speeds. 

(2) Lower overall steering ratios are practical with 

power steering resulting in a more responsive vehicle. 

A recent survey conducted by the Prince George County Police 

Department indicated a large utilization of power steering among 

police departments. Of the 32 responding departments, 72 per cent 

specified power steering. l 

1 
Prince George County Police Department, (John W. Rhoads, Commanding 

Officer). Police Vehicle Specifications (Maryland, 1970) 
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Thus, it is the conclusion of this study that power 
steering is mandatory. 

2. Foot controls 

The throttle and brake pedals in both vehicles have the 

standard American arrangement which is subject to some criticism. 

It is not likely, however, that auto manufacturers will redesign 

the relationship between the brake pedal and the accelerator 

pedal in standard production vehicles. However, police vehicle 

suppliert should be made aware of alternative control arrangements 

which more c}.osely approximate an optimal human factors design 

so that future standard production models may be improved. The 

reader is referred to an alternative design found in Appendix 2. 

3. Seating 

The chief criticism of seats in the current police vehicle 

stems from their lack of adjustability. The bench seat arrange

ment is definitely unacceptable when the driver and his partner 

are of widely different body sizes. The fore-aft adjustment which 

suits a 5'7" driver severely cramps his 6'4" partner. 

Because police department standards in some in
stances allow smaller men, body size variability 
is increasing and incorporation of individually 
adjustable seats will be a mandatory human fac
tors requirement. 

However, standard bucket seats have disadvantages, too. They 

are often designed, for appearance reasons, to have a concave shape. 

This centering effect does not allow for variations in the seating 

position necessary in long periods df driving. Automobile manu-

facturers are aware of this problem and have made some improvements. 
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Another difficulty is that the back support is close to the 

shoulders, whereas a long sitting period requires the support in 

the lumbar region of the back. To relieve this situation, it is 

suggested that a seat cushion be used under the driver and up the 

back of the seat approximately 12 inches. 

Another difficulty ith bucket-type seats is the folding 

design required for two-door vehicles. It is possible for a 

prisoner to trip the safety latch and push the seat forward from 

the rear, thereby causing the driver to lose control of the car. 

Because police cars are almost exclusively the four
door mOdels (93 per cent), it is suggested that the 
folding latch be made inoperative if not previously 
done so. 

Automobile manufacturers are now offering a "split bench" 

seat with the individual adjustment and bench seat comfort advan-

tages. Several truck seat manufacturers offer individual seats 

which are designed for long hours of sitting. The support of 

these seats and the vibration characterisitcs are much superior 

to automotive bucket seats. They are, however, quite expensive 

and usually offer no whiplash protection. Therefore, these seats 

were not studied. It is suggested that these two options be 

examined in the future and reference be made to the Simons, Radke 

and Oswald (1956) paper. 

The current seats also lack vertical and angular adjustemnts 

which are very desirable for maximization of comfort and visibility. 
/ 

Vertical adjustment is very important in light of the problem of 

attaining the best vision from the vehicle for police officers of 

varying heights. 
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Accordingly, it is strongly recommended that 
adjustable seats in the vertical and angular 
dimensions be incorporated to accomodate vari
ous body sizes. 

Seating dimensions in the present cars are quite generous and 

adequate according to the human factors criteria established by 

McFarland and Black. There are several exceptions to this general

ization. (See Appendix 2.) Vertically adjustable seats would aid 

these situations . 

Generally, the evaluation of comfort variables of present 

bench seating is that the police vehicle is quite favorable. The 

seat contour is nearly flat, allowing changes in seating posture 

which are essential for comfort. The seats provide a fair amount 

of lumbar support. However, this factor could be improved by 

increasing the seat spring rate in the lumbar region. The seat 

surfaces are quite soft (2-3 inches compression) but not so soft 

as to cause excessive pressure on the thighs. Another potential 

disadvantage of the present bench seat is the heavy-duty vinyl 

covering which does not allow proper ventilation around the body, 

interfering with evaporation of perspiration in high ambient 

temperatures. 

Again, the reader is referred to Appendix 2 for related 

information on the above. 

There are other important considerations related to seat 

design, one of which is the use of seat belts in the police vehicle. 

Unequivocally, a multitude of evidence suggests seat belts, along 

with shoulder harnesses, when properly manufactured and installed, 

are valuable safety devices. 
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The major objection to the use of seat belts in the police 

vehicle comes from the fact that it restricts the officer some-

what and may prevent a quick exit from the vehicle. However, the 

automotive industry currently is developing an air cushion restraint 

which is activated on impact. If is felt that the air cushion 

will provide the desired margins of safety while relieving the 

restrictions associated with seat belts. However, while awaiting 

the introduction of the air cushion, it is recommended that the 

seat be redesigned with an increased height to prevent backlash, 

or that police agencies specify a headrest with minimum design 

and dimension standards. (Federal Motor Vehicle Safety Standards 

now require all domestic car manufacturers to install headrests 

on the back of the front seats. However, the manufacturers are 

free. to install a headrest with no minimum requirement as to design 

or dimens ion. ) 

Seats should also be designed to absorb low frequency vibrations 

(1.5 - 5.5 CPS) which may have deleterious effects on performances 

such as reading printed numbers, compensatory tracking, choice 

reaction time, foot pressure constancy, peripheral vision and visual 

acuity as pointed out by Dennis (1965A) (1965B). 

4. Secondary patrol vehicle controls 

Research performed on the 1969 Ford and Plymouth has revealed 

that many of the equipment items used by the police officers, such 

as roof beacon, siren horn, brake light cancel, handspot jack, 

deck lights, radio mike, etc., are not within the normal reach of 

the officer. This applies to both the horizontal-vertical and 
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fore-aft control distances. Appendix 2 points out specifically 

pieces of equipment which are both within and not within the 

normal reach of the officer. 

It is concluded that placing as many controls 
as possible on a specially-designed ~onsole 
positioned between the two officers and mount
ed on the bench seat or between the bucket seats 
will effectively bring the controls into the 
normal reach area. 

Green and MuckIer (1959) offer evidence that indicates that 

the placement of a control in the recommended position is optimum 

in regards to the speed and accuracy of control activation, thus, 

justifying the consideration of a special police equipment console. 

B. Phase B 

It is evident from Phase A that the utilization of standard 

production model vehicles, coupled with the non-systematic place-

ment of special controls has resulted in a man-machine system 

which inevitably will perform at less than the optimal level in 

critical situations. It is the purpose of this portion of the 

chapter to present information which will enable the designers 

of future police vehicles to systematically place equipment and 

controls according to human factors recommendations based on 

frequency of utilization and the importance of individual equip-

ment items. The major effort in this section was directed toward 

the special police equipment and controls. 

1. Method of data collection 

It was decided that a survey questionnaire was the most 

economical as well as expeditious method of collecting the desired 
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information. Since no instrument of sta.ndard design was available, 

the questionnaire was constructed for the special purpose at hand. 

One hundred eighty four questionnaires were distributed to 

members of the Detroit Police Department and 145 were returned. 

Seven questionnaires were eliminated from analysis. (See Appendix 2 

for further information concerning the questionnaire and its 

distribution, and a reproduction of the questionnaire itsJlf.) 

Note: Any mention of the "Appendix" or various "Figur'es" in 

Phase B will be referring to Appendix No.2. 

The following information summarizes data relating to the 

frequency of utilization and the importance attached to certain 

special equipment items used by the police officer. In addition, 

information concerning critical incidents (actual events which 

were either detrimental or beneficial in the performance of duties) 

as they relate to each piece of equipment have been recorded in 

the following tables and summarized herein. 

2. Results and conclusions 

A close examination of Table 2.18 reveals that there are 

distinct differences in the frequency with which the various 

special controls and equipment items are utilized. The controls and 

items with reference to the amount of use are as follows: 

Very high utilization: portable spotlight, flashlight, hot 

sheets (lists of stolen cars), PREP radio; 

Frequent utilization: daily log, radio mike; 
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Actual Helpful 

1. Clearing traffic in emergency runs 

Actual Detrimental 

1. Accidental misuse of item 

Pot~ntial Helpful 

1. Second officer in car performing other duties 
2. Getting people's attention 
3. Pulling over cars 
4. Identify police to traffic and pedestrian 
5. Getting through traffic 
6. Clearing traffic in emergency runs 
7. When in hurry 
8. Permits driver to keep both hands on wheel 
9. Officer in trouble 

10. Helps cut accidents 
11. In a chase 
12. Only one man in car 
13. In emergencies 
14. Limited use of siren required 
15. Enables driver to control use of siren 
16. Patrolman alone 
17. Auto accidents 
18. Driver cannot control equipment at high speeds 

Potential Detrimental 

1. Attracting crowd curiosity seekers 
2. Confusing in rush hour traffic , 
3. Not audible when car windows closed 

2 

1 

3 
1 
1 
1 
4 

22 
1 
2 
5 
1 
1 
2 
1 
1 
1 
1 
1 
1 

2 
1 
1 

1111-----------------------------~ 
~1 23 

il ______________________________ ~ 



Li.l 
i 

Table 2.2 II 
Critical Incidents Related to Prep Radio 

--------------------------tt 

1. Used to call for help, cancel 
2. Answering radio runs 
3. Co~municate with dispatcher (location, situation) 
4, Keeping track of data 

Actual Detrimental 

1. Keeping contact while chasing on foot 
2. When involved in false arrest 
3. Air crowded, can't use 

Potential Helpful 

1. Call for help 
2. Crew chasing more than one subject 
3. Checking buildings etc. for B & E 
4. Answering radio runs 
5. Officers separated from car 
6. Keeping in contact whIle chasing on foot 
7. When out of car 
8. Talking to dispatcher 
9. Having coffee and remaining in service 

10. On foot in dark places 
11. Officer separated from partner 
12. On detail involving crowd 
13. One man investigating occupied vehicle 
14. In event of mobile radio breakdown 
15. Relaying observation data 
16. In unmarked car without mobile radio 
17. At accident, disaster scenes 
18. Getting aid inside large buildings 
19. Broadcast description of hold-up men 
20. Directing help from place other than scene 
21. On foot patrol alone 

Potential Detrimental 

1. When officer in trouble 
2. Hinders mobility of officer 
3. Item inadequate for intended purpos~ 
4. Item awkard to use 
5. If item was malfunctioning 

4 
1 
1 
1 

1 
1 
1 

16 
1 
4 
1 

14 
8 
2 
1 
1 
1 
5 
1 
1 
4 
1 
1 
1 
1 
1 
1 
1 

1 
1 
I 
I 
1 
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•• 
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lJ 
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I I 
r, 
I I .... 
I I •• 
I 
L.I 
I I 
1-1 

'l'able 2.3 

Critical Incidents Related to Portable Spotlight 

Incidents 

Actual Helpful 

1. Checking buildings etc. for B & E 

Actual Detrimental 

none reported 

Potential Helpfu~ 

1. Checking buildings etc. for B & E 
2. Pulling over cars 
3. Identify vehicle to traffic and pedestrians 
4. At night 
5. When involved in false arrest 
6. Temporarily blind subject 
7. Going through alleys 
8. Searching large lots 

Potential Detrimental 

1. Hinders mobility of officer 
2. Hands not free for other duties 
3. Item has inadequate storage 

• I 
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Table 2.4 

Critical Incidents Related to Radio Control (Squelch) 

Incidents 

Actual Helpful 

1. Checking if radio volume operating 
2. Turn down volume while conversing, etc. 
3. Adjusting radio volume 

Actual Detrimental 

none reported 

Potential Helpful 

1. Call for help, cancel 
2. Checking if radio operating properly 
3. Turn down volume while conversing, etc. 
4. Adjusting radio volume 
5. Clearing traffic for emergency runs 
6. Letting officers approach unnoticed 
7. Recover wanted cars 
8. TUrn up volume while siren is on 
9. Clarify broadcasts, remove static 

10. In event of radio breakdown 
11. Reduce background noise 
12. Obtaining clearer radio reception 

Potential Detrimental 

1. Adjusti~g audio volume 
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1 
1 

1 
],1 

5 
4 
1 
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1 
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Table 2.5 

Critical Incidents Related to Ticket Books 

II l ·1It-----------------------------------------------------------------~F~r--e-q-u-e-n-c-y------------~ 
I Incidents_o~Hep()rts 

,1--
I 

I 

III .1. 
I 

I!I 
i 

1..1 
,I I 
latl 
I I 

r' 
I I .... 
1 I .-
I I 
Lei 
I I 
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Actual Helpful 

none reported 

Actual Detrimental 

none reported 

Potential Helpful 

1. Traffic inforcement 
2. Keeping permanent records 
3. Keeping records together 
4. Helps cut accidents 
5. Raise money for general city fund 
6. Decreasing accidents 
7. Saving lives 
8. People more observant if they pay a fine 
9. Enforce traffic regulations 

Potential Detrimental 

1. Time taken from more important duties 
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Table 2.6 

Critical Incidents Related to Shotgun 

Incident 

Actual Helpful 

1. Psychological weapon 
2. If equipment malfunctioned 
3. A deterrent 
4. Barricaded gunman 
5. Self-protection 
6. Margin of personal safety 
7. More effective than pistol 
8. Put many felons in custody 

Actual Detrimental 

1. Attracted hostile crowd 

Potential Helpful 

1. Crowd control 
2. Psychological weapon 
3. Clearing traffic 
4. A deterrent 
5. Farricaded gunman 
6. Self-protection 
7. Margin of safety 
8. Dispersing crowds 
9. Providing cover for partner 

10. More effective than pistol 
11. Family trouble 
12. Fun runs, armed subjects 
13. Riot duty 
14. Raids 
15. Firepower needed 
16. Close work indoors 
17. Controlling large group 

Potential. Detrimental 

1. Poorly located, difficult to use 
2. Inadequate for intended purpose 
3. Hold-up in progreGs 

FI'equency 
of report 

2 
1 
1 
2 
1 
1 
1 
1 

1 

3 
9 
1 
2 
3 
2 
2 
1 
1 
1 
1 
5 
5 
1 
1 
1 
3 

1 
1 
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Table 2.7 

Critical Incidents Related to Flashlight 

i-·----------------------
I, ~ Frequency I 

~ Incident of Report --II i -~~~-----------=-=--..:~-- I 

~i'" .~. 
! 

I ~I 'I Ie -/ il I ~ . 
i 

I.IJ 
III 

I 

-.1-1 
ti 

1:1 ~ 
I 

rl, 
I 

III 

t
l

" 

;1 I •• 
I!I 
LI.I 

Actual Helpful 

1. Checking buildings, etc. 
2. Searching dark obscure places 

Actual Detrimental 

none reported 

Potential Helpful 

1. Checking buildings, etc. 
2. Reading forms, hot sheets, etc. 
3. At night 
4. Searching dark obscure places 
5. On foot in dark places 
6. Going through alleys 
7. Used when spotlight cannot be used 

Potential Detrimental 

none reported 

1 
1 

23 
6 

11 
6 
1 
1 
1 

'--------------------------------------------
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Table 2.8 

_________ C_r_i_t_i_c_a_l __ I_n_c __ i_d_e_n_t_s __ R_e_l_a __ t_e_d __ t_o __ B_r __ a_k_e_l_i_g_h_t ___ S_u_p_p_r_e_s_s_l_'o __ n __ c_o_n_t_r_o_l _____________ IItl1l 
i 

Table 2.9 

Frequency · Critical Incidents Related to Daily Log 
______ ;I~n~c~i~d~e~n~t~ ____________________________________________ ~o~f~R~e~p~o~r~~t ______ ,_____________ II III . .----------------------------------------------------

" ----------------------------------~~---------

Actual Helpful 

1. Letting officers approach unnoticed 

Actual Detrimental 

none reported 

Potential Helpful 

1. Checking buildings, etc. 
2. Answering radio runs 
3. Observing while making U turns, etc. 
4. Letting officers approach unnoticed 
5. Going through alleys 
6. Riot duty 
7. In alleys, dark streets 

Potential Detri~ental 

1. Item unimportant, rarely used 
2. Item poorly located, difficult to use 
3. Item inadequate for intended purpose 

30 

1 

2 
2 
3 

15 
5 
1 
2 

2 
2 
2 

I Frequency 
1ti~------__ ~I~n~c~l~·d~e~n~t----------------__ --__ --__ ------- of Report 

~ 

III 
.~. 

fl 

I ~I I ,-
! 

1.~.1 
I 

I~I 
I 

Itl" 
1#.1 

r:' 
I I 
i," 
I. .
I': I 

Actual Helpful 

1. Keeping permanent records for later referral 
2. Keeps track of days, activities, statistics 

Actual Detrimental 

1. Item unimportant 

Potential Helpful 

1. Keeping permanent records for later referral 
2. Keeping permanent records 
3. Keep track of time, activities, statistics 
4. Inform supervisors of work 
5. Check on where and when individuals investigated 
6. Reference has put felons in custody 
7. Getting information not in other reports 
8. Verification of activities 

Poter.tial Detrimental 

1. Item unimportant 
2. Time taken from more important duties 

1 
2 

1 

17 
4 
7 
1 
2 
1 
1 
1 

1 
1 

L.I~ _________ ~ ___ ~ 
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Table 2.10 I I 

Critical Incidents Related to Fire Extinguisher 

---------------------------tt 
Table 2.11 

Critical Incidents Related to Radio Mike 

Incidents 

Actual Helpful 

l. 
'/ , , 

Extinguish small auto fires 
Fire department not at scene 

Actual Detrimental 

1. Equipment malfunctioned 
2. Item inadequate for purpose 
3. Item poorly located 

Potential Helpful 

1. Extinguish small or auto fire 
2. Protects against molotov cocktails, firebombs 
3. Auto accidents 
4. Fire department not at scene 

Potential Detrimental 

1. It~m unimportant, seldom used 
2. Item inadequate for intended purpose 
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Frequency 
of Report 

13 
3 

1 
1 
1 

14 
2 
1 
1 

7 
1 

II ----------------
Incidents 

t1 
I I 
•• I I 
I.J 
I I 
It. 
I I 

" I I 
i\ 
I ... 
I I 
Ltl 

Actual Helpful 

1. Item used to call for help, cancel 

Actual Detrimental 

none reported 

Potential Helpful 

1. Item used to call for help., cancel 
2. Answering radio runs 
3. Communication with dispatcher 
4. Margin of safety for officer 
5. General Communications 
6. Getting checks on people 
7. Relay important information 
8. Protection of lives 
9. Communication with hospital 

10. In chase 
11. Acknowledging information 
12. Relaying observation information 
13. Hold-up in progress 
14. other means of communication unavailable 
15. Warrant and larceny checks 
16. On Qobile patrol 

Potential Detrimental 

none reported 

3 

7 
3 

11 
1 
4 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 

I ~I------------------------
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Table 2.12 

Critical Incidents Related to Roof Light Control (Beacon) 

Incidents 

Actual Helpful 

1. Identifies vehicle as police vehicle 
2. Used to seal off street 

Actual Detrimental 

1. Light ignored, traffic did not yield 
2. Item poorly located, difficult to use 
3. Car too easily identified as a police vehicle 

Potential Helpful 

1. Answering radio runs 
2. Pulling over cars 
3. Enable traffic and pedestrians to yield in 

emergency 
4. Checking cars for wanted and stolen 
5. Getting through heavy traffic 
6. Clearing traffic in emergencies 
7. At night 
8. In a hurry 
9. Prevent problems at scene of accident 

10. In chase 
11. At scene of accident 
12. Stopping vehicle in heavy or fast traffic 
13. Drawing people's attention to danger or 

emergencies 
14. At accident or disaster scenes 
15. Clearing or stopping traffic 
16. Answering runs 
17. Auto accidents 
18. Avoiding accidents 
19. Controlling traffic at accidents 
20. Answer serious runs 

Potential Detrimental 

1. Color in error 
2. Confusing in rush hour traffic 
3. May become dependent on it 
4. Item also used on non-police vehicles 
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F~,:,equency 

of Reports 

1 
1 

1 
1 
2 

1 
1 
7 

1 
6 

10 
2 
1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
1 
1 
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1 
1 
1 
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Table 2.13 

t Ilt' 
~ Critical Incidents Related to Miscellaneous Forms 

II 1 ·II~-------------------------------------------------------------------~F=r--e-q-u-e-n-c-y----------

t,i,\ 
II 

I1II 
.l· 
III 
lJ 
I I .,.-

I 

I I 

". 
I I .... 
1..1 
I I 

Incident of Report 

Actual Helpful 

none reported 

Actual Detrimental 

none reported 

Potential Helpful 

1. Referring back for dates, occurances, etc. 2 
2. Officer can familiarize himself with crime suspects 1 
3. Keep permanent records 1 
4. Keep track of dates, activities, statistics 1 
5. Making reports without going to station 2 
6. Simiplifies making reports, transferring information 4 
7. Recording incidents of crime 1 
8. Used for special runs 1 
9. Cover sundry things officers required to do 1 

10. Establish grounds to work from 1 

Potential Detrimental 

1. Item unimportant - seldom used 
2. Time taken from more important duties 

4 
1 

It .------------------1 
I I 
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Table 2.14 

i 

L!' 
II It 
i 
I 

Critical Incidents Related to Electronic Siren tilt Table 2.15 

Incident 

Actual Helpful 

1. In a chase 

Actual Detrimental 

none reported 

Potential Helpful 

1. Getting people's attention 
2. Identify vehicles for traffic and pedestrians 
3. Noticed quickly, attracts attention 
4. Getting through traffic 
5. Generally superior perfonnance 
6. Clearing traffic in emergency runs 
7. In a hurry 
8. Officer in trouble 
9. Broken tones more easily heard in traffic 

10. In a chase 
11. Drawing attention to danger, emergency 
12. Clearing a stopping traffic 

Potential Detrimental 

1. 
2. 
3. 

Item needed but not available 
ConfuBing in rush hour traffic 
~~ay become too dependent on it 

Critical Incidents Related to Public Address Microphone 

,----1 '.,,1----------------------Frequency, 
of Report I ------------------------ Frequency 

"\ 

1 
4 
2 
3 
1 
6 
1 
1 
5 
1 
1 
1 

1 
1 
1 

trlll ________ ~I~n~c~i~d~e~n~t~s~ ________________________________________ , ______ ~o~f~R_e~p_o_r_t ____ , ______ __ 

I 

'Iii -j-
III 

I 
I.;J 

! 
III 

Itl' , 

I I 
,r!' . 

III 
ill 
II .-
II 

Actual Helpful 

none reported 

Actual Detrimental 

none reported 

Potential Helpful 

1. Crowd control 
2. Pulling over cars 
3. Clearing park 
4. Directing traffic 
5. Looking for missing children 
6. Dispersing crowds 
7. Two men can do job of many 
8. On detail involving crowds 
~ Letting people in building know what to do 

10. Directing police officers 
11. Controlling large group of people 
12. In locating lost persons 

Potential Detrimental 

1. Item unimportant, seldom used 
2. Item needed but not available 

9 
2 
1 
2 
2 
3 
1 
3 
1 
1 
2 
1 

-------------------------iJ 
3. Attracting crowd, curiosity seekers 

2 
1 
1 

I ~I--------------------------------
Itt 
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Table 2.16 

Critical Incidents Related to Hot Sheet 

IncidcntG 

Actual Helpful 

1. Checking cars for wanted, stolen 
2. Checking occupied cars before stopping 
3. Recover wanted cars 

Actual Detrimental 

none reported 

Potential Helpful 

1. Quick checking 
2. Checking cars for wanted, stolen 
3. Checking occupied cars before stopping 
4. Recover wanted cars 
5. Warning in case of possible danger 

Potential Detrimental 

1. Item not up-dated 
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Moderate utilization: horn siren control, ticket books, 

electronic siren, roof light control (beacon), radio control 

(squelch) ; 

Low frequency: public address mike, miscellaneous forms, 

brake light control; 

Infrequent: shotgun, fire extinguisher. 

Such results have obvious applications in the design of a 

console. With the data, it is possible to plan a control con

figuration based on objective results rather than speculation. 

However, caution should be exercised in applying the data 

to a practical situation in light of Table 2.19 which reveals that 

although there is a significant difference in the importance 

attached to the various items, the range of the difference is 

much more restricted than in the frequency data. 

The entire complement of equipment is described by the 

respondents as being in the upper range of importance. Breaking 

down the equipment into levels of importance is as follows: 

First: flashlight, radio mike, roof light control (beacon), 

electronic siren, hot sheets; 

Second: radio control (squelch), brake light control, public 

address mike; 

Third: daily log, miscellaneous forms; 

Fourth: portable spotlight, ticket books; 

Fifth: horn siren control, shotgun, fire extinguisher. 
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Rank 

1 

2 

3 

4 

-t= 5 
0 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

'I'able 2. 17 

Percentage of Responses in Each Frequency of Use Category 
for Special Police Controls 

Equipment Mean 
Item Category Frequency Categories 

1 2 3 4 5 6 
0-5 6-10 11-15 16-20 21-25 26-30 

Hot Sheet 5.000 .036 .116 .123 .152 .138 .065 

Flashlight 4.5036 .051 .131 .161 .175 .153 .080 

Radio Microphone 4.1824 .051 .124 .234 .234 .102 .066 

Daily Log 4.1544 .125 .066 .169 .235 .162 .074 

Portable Spotlight 3.4558 .184 .199 .162 .176 .125 .044 

Prep Radio 2.7664 .182 .409 .182 .095 .029 .036 

Roof Light Control 
(Beacon) 1.5597 .694 .209 .037 .015 .007 .022 

Electronic Siren 1. 5289 .769 .157 .008 .000 .017 .025 

Miscellaneous Forms 1. 4682 .714 .206 .048 .008 .008 .000 

Radio Controls 
(Squelch Volume) 1. 4485 .787 .125 .022 .029 .015 .007 

Ticket Book 1.4057 .797 .109 .043 .022 .007 .014 

Shotgun 1. 3359 .820 .117 .031 .008 .000 .008 

Brake Light 
Suppression Control 1. 2542 .864 .093 .025 .000 ,.000 .000 

Horn Siren 1.1897 .883 .088 .000 .015 .015 .000 

Public Address Mike 1.1351 .955 .018 .009 .009 .000 .000 

Fire Extinguisher 1.0300 .985 .008 .000 .008 .000 .000 

7 8 
31-35 35-0ver 

.283 . o~n 

.226 .022 

.175 .015 

.154 .015 

.088 .022 

.051 .01,5 

.015 .000 

.017 .008 

.008 .008 

.007 .007 

.007 .000 

.016 .000 

.008 .008 

.000 .000 

.000 .009 

.000 .000 

... - .. -.- ... - -- - .... - ,. ... - .. - ... - ,. 
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Rank 

1 

2 

3 

4 

5 

-I:=" 
6 

I-' 7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Equipment 

Table 2.18 

Percentage of Responses in Each Importance of Item 
Category for Special Police Controls 

Mean 
Item Category Importance Category 

Very 
Unimportant Unimportant No Opinion Important 

Prep Radio 4.7591 .015 .000 .015 .153 

Shotgun 4.6771 .016 .008 .039 .157 

Portable Spotlight 4.4888 .000 .000 .037 .437 

Horn Siren 4.4160 .007 .007 .022 .489 

Ticket Book 4.2391 .000 .029 .065 .543 

Daily Log 3.9555 .044 .059 .126 .437 

Electronic Siren 3.6721 .254 .000 .016 .279 

Miscellaneous Forms 3.6461 .015 .110 .285 .423 

Fire Extinguisher 3.6343 .037 .149 .134 .500 

Hot Sheet 3.6176 .243 .015 .015 .338 

Public Address Mike 3.4149 .106 .097 .195 .478 

Radio Microphone 3.3868 .358 .022 .007 .102 

Radio Control 
(Squelch Volume) 3.3576 .168 .051 .190 .438 

Roof Light Control 
(Beacon) 3.2230 .341 .031 .008 .341 

Brake Light 
Suppression Control 3.1111 .111 .214 .214 .376 

Flashlight 2.8740 .481 .030 .007 .096 

Very 
Important 

.818 

.780 

.526 

.474 

.362 

.333 

.451 

.177 

.179 

.390 

.124 

.511 

.153 

.279 

.085 

.385 



Thus, the rank orders in the frequency data and in the 

importance data are not perfectly correlated, i.e., the most 

frequently used itmes are not necessarily those which are consid-

ered to be most important, and in some cases, low frequency items 

are considered to be extremely important. 

In order to further assess the relationship between the 

importance and frequency of use for each equipment item and control, 

a series of Kendall Rank Order Correlation Coefficients (tau) was 

performed. Table 2.19 reports the results of these correlations. 

Only six of these correlations reached significance, i.e., six 

items placed on either extreme side of a sliding scale measuring 

frequency of use and relative importance. Included were the 

portable spotlight (moderate frequence in use and moderately 

important), ticket books (fairly frequent use and important), the 

flashlight (fairly frequent use and fairly important or not impor

tant by an equal number of respondents) and brake light suppression 

control (infrequent in use and relatively unimportant). In the 

case of the flashlight, there is reason to suppose that the bimodal 

response may reflect d:Lfferent watch periods, moderating the 

importance effect. Also recorded as being significant was the 

daily log, reflecting a range of ranks widely distributed in both 

frequency and importance resulting in average importance and 

frequency scores, and miscellaneous forms, reflecting a fairly 

average importance value with low frequency values. 

The remaining "inSignificant" correlations are important to 

this study because they reflect discrepencies between the frequency 
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Table 2.19 

Kendall Rank Order Correlation Between 

Frequency of Use and Importance of Equipment l . ~.------------------------------
If ~ ______ ~E~q~U~i~p~m~e~n~t~=I~t~e~m~ ______________ ~K~e~n~d~a~1~1~T~a==u_2 ______ ~o~n~.e~-_t~a~l~·1~e~d~~p~r~o~b~a~b~i~1~i~t~yL-__ ___ 

I I 
•• 
I I 

tJ 
I I 
1-'
I I 
r, 
I I 

1. Horn Siren 

2. Prep Ra.dio 

3. Portable Spotlight 

4. Radio Control 
(Squelch) 

5. Shotgun 

6. Ticket Books 

7. Flashlight 

8. Brakelight Control 
(Suppression) 

9. Daily Log 

10. Fire Extinguisher 

11. Radio Mike 

12. Roof Light Control 

13. Miscellaneous Forms 

14. Electronic Siren 

15. PubliC Address Mike 

16. Hot Sheet 

.0037 

.0100 

.3190 

.0379 

.0552 

.1291 

.2231 

.0990 

.2759 

.0056 

-.0271 

-.0242 

.1998 

.0097 

.0177 

.0516 

.4761 

.4325 

.00003 3 

.2546 

.1788 

.0122 

.00007 

.0594 

.00003 3 

.4641 

.3192 

.3409 

.0005 

.4404 

.3936 

.1867 

i~~ ___ ~ ____________ ~ 
I I •• 
I I 
l,J 

I 

I 

1:1 
t:t 

I 

1Kendall Tau - a statistic measuring the extent to which persons 
or objects are ordered ali~e on two variables: in this specific 
case, the rank order of frequencies and importance of eqUipment items. 

One-tailed probability - the liklihood of achieving a value of a 
given magnitude by chance alone. 

2N = 138 for all correlations. 

3Significance exceeds .00003. 
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~--------~------------------------------------------------------------------------------~ ·L • ., 
with which equlpment is used and its importance to the police 

officer. In the majority of these relationships, it was found 

that a relatively high degree of importance was attached to items 

which are infrequently used. 

The overall analysis of data clearly suggests 
that multiple criteria must be applied in any 
decisions related to the configuration of 
equipment especially those items which will 
relate to the personal safety of the officer 
and the individual citizen. 

In addition to the basic information reported above, each of 

the respondents was asked to suggest additional equipment items 

which should be added to or deleted from the police vehicle, A 

complete presentation of this data is given in Appendix 2. 

It should be clear from even a casual observation of Table 2.20 

that the great majority of suggested add items could be accom-

modated in a specially-designed police equipment console. For 

the most part, the deletes are so infrequent as to be uninter-

pretable with respect to human factors considerations. 

Table 2.21 summarized the total frequencies of actual and 

potential critical incidents reported by the respondents. The 

frequencies reported in this table reflect the total number of 

frequencies and do not represent individual types of incidents. 

A complete breakdown on frequencies for specific types of incidents 

is given in Appendix 2. It is quite interesting to note, however, 

that the large number of potentially helpful incidents may help 

to explain the high degrees of importance attached to all the 

equipment items even though a great many of them are not frequently 

used. 
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Table 2.20 

Frequency of Suggested Equipment Items to be Added To 

or Deleted From Vehicle 

11---1-------------•• I! -I1_---------------.::E:.,:q..:U:.:.;l::;..' :::lment 

tJ , 

Iii 
I 

~ .. 
Ii il 

i 

~, 
I 

I f I I 
~ . 

~ .. 
Ii 

IIII .I. 

IIII 
II 

11J 
d 

If I 
~4 

ADDS 

1. Shotgun in car. (It is presently in trunk) 
2. Electronic Siren. 
3. Bucket or Individual Seats. 
4. Portable Desk. 
5. Rack or Bar to Handcuff Prisoners. 
6. Holder for Hot Sheet. 
7. Tinted Glass. 
8. Electronic Door Locks. 
9. High Performance Vehicle Equipment. 

10. Air Conditioning. 
11. Additional spots or 180 0 Beacon. 
12. Wire Mesh Screen between Front and Rear. 
13. Smaller and Lighter Prep Radios. 
14. Electronic Locks for Shotguns in 

Front Seat. 
15. Console between Officers for Equipment 

and Writing. 

DELETES 

1. Police Beacon and other Markings . 
2. Wire Mesh between Front and Rear. 
3. Extraneous Radio Transmissions. 
4. Station Wagons. 
5. Safety Door Locks. 
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6 
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Equipment 

1. Horn Siren 

') Prep Radio L •• 

3. Portable Spotlie.;ht 

II • Radio Control 
(Squelch) 

5. Shotgun 

,-
Ticket Books tJ. 

'{. Flashlight 

8. Brakelight Stop 

~1 • Daily Log 

10. Fire Extinguisher 

11. Radio Mike 

12. Roof Light Control 

13. Miscellaneous Forms 

14. Electronic Siren 

It;; • Fublic Address Mike 

1.(1. Hot Sheet 

Table 2.21 

Frequencies 

Actual Potential 
Helpful Detrimental Helpful Detrimental 

3 0 50 4 

7 3 67 5 

2 0 49 2 

4 0 38 1 

9 1 42 5 

0 0 29 1 

2 0 49 0 

1 0 30 6 

3 1 34 2 

16 3 21 8 

3 0 45 0 

2 3 43 3 

0 0 15 5 

1 0 30 3 

0 0 29 4 

3 0 39 1 
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In addition to the foregoing data, the subjects were also 

asked to provide information regarding their preferences for air-

conditioned vehicles and to provide answers as to what types of 

information external to the vehicle are utilized in the rAgular 

performance of their duties. 

One hundred four of the individuals who responded to the 

former question stated their preference for air conditioning while 

only 25 responded negatively. This seems to be sufficient evidence 

to conclude that the majority of police officers would be favorably 

disposed toward equipping their vehicles with air conditioning. 

Air conditioning will be referred to again in a following section 

where additional information on the subject is presented. 

In the last set of data for this questionnaire, the subjects 

were asked to indicate what sources of information external to the 

police vehicle they use in the performance of their patrol duties. 

The purpose of requesting such data was to assess the need for an 

externally-mounted microphone which would enable the officer to 

continue to monitor information sources in the event that the 

vehicle windows were closed because of air conditioning. Thirty-

four information sources were identified by the officer and these 

are presented in Appendix 2. It will suffice here to suggest that 

in the event the decision is reached to air-condition the police 

vehicle, there is reasonable evidence to justify the installation 

of external sound pick-up devices as well. 
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C. Phase C 

The purpose of Phase C is to provide data relevant to the 

evaluation of comfort conditions within the police vehicle. In 

particular, information was sought which provides a basis for 

recommendations concerning the effects of temperature and venti-

lation, visibility, and noise. 

1. Temperature and ventilation 

The effects of temperature on performance have been widely 

investigated but with somewhat mixed results. However, there 

are trends in physiological literature which clearly suggest 

that increased ambient temperatures are associated with a deter-

ioration in performance. Increases in temperature have been known 

to uBuse such physiological effects as increase in body temperature, 

increase in pulse rate, heat palpitating sensations, feelings of 

weakness, headaches, rushing noises in the ears, loss of hearing, 

flickering before the eyes, heart ailments, dehydration and 

hypathermia. 

The effects of high temperatures are not restricted to 

physiology, for in numerOUG cognitive performance studies, as the 

temperature increased so did tendency to miss critical signals, 

though the increases in missing the signals were not significant. 

It seems reasonable to conclude from these investigations 

that high ambient temperatures at best produce little effect on 

performance and at worst produce significant decrements in 

performance. 
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Several investigators have suggested optimum temperature 

coriditions for several varieties of work. Woudsen and Conner (1966) 

suggest that 65°F is the optimal temperature condition with fatigue 

beginning about 75°F and mental activities be~1nning to slow at 

85°F. Obviously it would also be desirous to contrQl humidity as 

this variable contributes significantly to comfort at temperatures 

In order to assess the need for additional temperature control 

in the police vehicle, specifically air conditioning, a survey of 

the climatic conditions of the Detroit area for a five-year period 

was conducted. Tarl.e 2.22 summarizes the mean dry bulb temperature 

and humidity conditions for several daily time periods for the six 

months which are typically the warmest of the year. An examination 

of the data in this table indicates that the months of June, July 

and August have average tempera~ures in the afternoon which might 

justify the decision to air-condition the police vehicle. In order 

to provide a full picture of this data, Table 2.23 summarizes the 

number of days in each of these time per'iods when the temperature 

exceeds 65°F. It is clear from this table that there are a number 

of days each year in which the temperature is of sufficient magni-

tude to cause possible decrements of performance. 

It is concluded that police vehicles in Detroit 
should definitely be air-conditioned. It is re
commended that other police departments develop 
similar tables so as to be able to make quanti
tative judgments concerning the utilization of 
air conditioning in their vehicles. 
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Table 2.22 
Mean Dry Bulb Temperature and Humidity for Several 

Selected Months F'rom 1965 to 1969 I . 

-

Months 

A..E!.lJ May June J~.l y .. _Aug. 
DB2" HUM3 DB ~UM o B-- HUM DB HUM DB HUM 

42.8 75.3 50.1 73.0 61.2 78.5 65.4 78.1 64.2 81 .6 

41 .2 77.3 48.3 76.5 59.0 81 .5 63.4 81 .5 61.7 84.8 

40.9 78.2 50.3 75.1 62.4 77.8 65.3 80.0 62.5 84.7 

49.1 63.4 59.1 59.2 71 .5 61 .5 74.7 62.1 72.6 66.6 

53.8 56.0 63.6 52.6 75.7 54.2 78.9 54. 1 77.7 56.1 

55.1 54.1 64.7 50.2. 76.8 51 .4 79,If 53.3 78.6 54.4 

50.7 60.7 60.6 55.1 72.5 59.0 76.2 58.3 73.8 63.5 

45.5 70.3 53.0 68.5 64.1 272.8 68.6 73.1 67.0 77.6 

Note: I. Based on local climatogicaJ data for Detroit, Michigan obtained from 
U.S. Department of Commerce. 

2. DB refers to dry bulb temperature. 
3. HUM refers to humidity . 

Sept. 
DB HUM 

58.2 82.2 

56.2 84.9 

55.8 86.0 

66.2 68.3 

71 .3 56.9 

71 .7 54.7 

65.3 67.4 

60.1 78.1 

.. - ,. .-.- .... - .. - . -,. -.- ... - .. - .. 



- - -----------ilia _ a. _ e_ ... ____ .. _ ... _e_ ." _ .. _ .. 

Da i 1 y Time 

1: 00 A.M. 

4:00 A.M. 

7:00 A.M. 

10:00 A.M . . 

\J1 
1 : 00 P. M. 

I-' 

4:00 P . M . 

7:00 P.M. 

10: 00 P.M. 

Table 2.23 

Frequency of Days in Which Temperature Exceeded 65 0 F 
for the Years 1965 - 1969 1 . 

Months 

June A~r i 1 t1 a J: Ju1l AU5j. 
65-74 75+ 3 65-74 75+ 65-74 75+ 65-74 75+ '65 -7 4 75+ 

0 11 0 45 7 75 12 69 8 

0 0 5 0 43 59 6 53 7 

0 0 10 0 51 6 74 9 61 6 

8 0 33 1 1 8 55 61 86 93 51 

21 0 52 24 46 88 31 122 50 99 

20 6 54 26 49 89 26 125 4 1 110 

11 43 1 1 65 63 37 101 71 76 

2 0 1 4 '0 59 1 5 90 20 84 1 9 

-
Note: 1 . Based on local cl imatogical data for Detroit, Michigan and obtained 

the U. S . Department of Commerce. 
2. Frequency of days on which temper·atllre ranged between 65 0 F and 74 O F. 
3 . Frequency of days on which temperature exceeded 75 O F. 

Sel2 t . 
65-74 75+ 

38 

32 0 

32 0 

63 27 

58 6 1 

61 62 

69 1 9 
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2. Driving visibilit~ 

Another problem which has received a considerable amount of 

attention in literature is that of driving visibility. Three 

major areas seem to have been investigated most frequently, thos,e 

being (1) reduction of visibility as cars are redesigned, (2) 

problem of glare in driving and (3) problem of night driving. 

First, as cars are redesigned, special attention should be 

given to such factors as eye levels and lowering roof lines, 

forward obscuration of the windscreen by the windscreen pillars 

and bonnet, the vertical and horizontal angles of rearward Vision 

and the positioning of interna.l mirrors in relation to rearward 

visibility. 

Secondly, the problem of glare cannot be controlled from its 

source. However, the methods most utilized in achieving some 

control of glare are the use of sunglasses by the driver or the 

installation of tinted windshields. 

Thirdly, night driving has always been a problem, even to the 

most experienced driver. It is for this reason that extreme 

cautiDn be exercised with respect to any decision relating to 

tinted windshields. It has been shown that even clear glass has 

a ten per cent reduction in transmission. During periods of 

limited visibility, losses of visibility when looking through some 

tinted windshields could go as high as 45 per cent. 

It is the conclusion of this report that tinted 
windshields do have a detrimental effect on 
driving visibility at night or other periods of 
low illumination. Therefore, it is recommended 
that police departments refrain from the use of 
tinted windshields and utilize sunglasses to de
crease the glare factor during the day. 
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3. Noise control 

The control of ambient noise or unwanted sound in the 

environment is usually suggested as a desired gG3~L in any man

machine system. Acceptable levels of such sound, as well as 

methods of control, have been outlined by several authors 

(McCormick, [1970J; Woodson and Conner, [1966J; Morgan, et.al., 

[1963J). Specifically, the concern here is the effects of noise 

on human performance in order to estimate the need for additional 

noise control in the po lce ve lC e. 1 · h' 1 Ll'ke excessl've heat, ex-

cessive noise has been known to cause body malfunctions, such as 

impairment of sense organs, immediate functional disability and 

auditory fatigue, plus arousal of general annoyance, arousal of 

apprehension or fear, initiation of complex antagonistic activities, 

decision-making ability and reaction time. However, several 

studies suggest that attention levels are not very susceptible to 

the effects of noise (Jerisin, [1959J; Techner, [1963J; Samuel, 

[1964J; Brown, [1965J; Woodhead, [1966J; and McCann, [1969J). It 

may be concluded that neise either produces little effect or a 

deleterious effect. Rarely does it produce an enhancing effect, 

The following methods of controlling noise within the vehicle 

have been suggested by Woodson and Conner (1966): 

(1) An acoustic blanket under the hood to absorb engine 

noise and dampen structure; 

(2) Interior upholstery material which absorbs noise 

effectively; 
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(3) Damping material cemented to the roof and headliner 

material to dampen and absorb noise; 

(4) Damping material placed on all large metal surfaces; 

(5) Heavy undercoating on inner surfaces of fenders; 

(6) Rubber insulating door seals; 

(7) Shock mounting of mechanical parts; 

(8) Tight windows; 

(9) Undercoating applied to the inside of door panels 

2 before assembly. 

The utilization of air conditioning may also provide relief 

from a great deal of noise since the car windows would be shut 

and the blower would be providing a masking noise. 

If such a decision were made, an externally mounted 
monitor device should be given serious consideration 
as an aid to monitoring critical sources of informa
tion from outside the vehicle. 

Attaching a mike to the exterior of the vehicle and feeding 

it into the electronic siren system as indicated in Figure A2.2 of 

Appendix 2 would serve the purpose. This option has the additional 

possibility of sound amplification which could be used in certain 

surveillance situations. 

2Note : Most American cars are presently using the listed 
recommendations to control noise. 
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III. CONSOLE AND FRONT SEAT PACKAGE 

A 1967 report to the President's Commission on Law Enforce-

ment and Administration of Justice, entitled Task Force, concluded 

that the operations of police officers in patrol cars would be 

"appreciably improved" if the monetary investment for one patrol 

car was allowed to exceed the current $3,000 figure. 

In following its recommendation of developing experimental 

police cars with innovative equipment; many agencies already 

have made available some of this new equipment, and more is in 

the testing stages. Unfortunately research projects too often 

have developed new equipment with little or no consideration as 

to its convenient and efficient placement in the patrol car. 

Past research has suggested an equipment console as a pro-

mising answer to the consolidation of the officers' equipment 

and controls p~.aced so that it may be used in a convenient and 

efficient manner.1 

'The console is a unit placed within the police vehicle, 

located between the driver and passenger either on the transmission 

hump or on the bench-type seat, and containing space fo~ many of 

the stationary and moveable pieces of equipment used by the police 

officer. 

The console presented in this study--p1aced on the transmission 

hump between two bucket-type seats--is the result of a scientific 

1C1ark, G.E. and Ludwig, H.G, Police Patrol Vehicle Study, Wayne 
State University, (October, 1968) 
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approach to the problem of placement of the police officer in his 

vehicle and the packaging of his equipment, aware of the functions 

he performs and the human factor requirements of his environment. 

A functional and human factors analysis of cuprent police 

cars indicates the insufficiencies of equipment locations. Based 

on the physical constraints of the officer in the patrol car, the 

present location of equipment is inadequate. Officers must make 

extreme reaches to use some of their controls, often requiring a 

lapse in their attention to the road. Also, the problem of vari-

ations in the interior of vehicles results in a lack of uniformity 

of control location from car to car and year to year. It is 

obVious that standard production line interiors must be modified 

for the addition of so much extra equipment. 

More space and better utilization of prime control areas is 

necessary. Therefore, any redesign of the front seat area should: 

(1) increase the space available for equipment without 

diminishing the space needed for the officers; 

(2) locate critical and high use controls in convenient 

locations; 

(3) maintain the versatility needed for variations in 

the equipment desired by different departments; 

(4) hold the long and short term costs of the console to 

a minimum; 

(5) hold any alteration to the standard interior to a 

minimum. 
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The console developed as part of this study meets these 

design criteria. The relatively simple installation of the con

sole does convert the standard interior into a versatile control 

center for patrol functions. 

Discussion of the aspects of the equipment console will 

include: 

(1) the conclusions of the study including suggested 

areas of future research; 

(2) the human factors conclusions of the study; 

(3) the design aspects of the console; 

(4) the cost analysis of the console; 

(5) operation advantages of the console; 

(6) console manufacturing; 

(7) console installation; 

(8) cost of the console. 

A. Conclusions 

Confronted with the task of redesigning the police patrol car 

to be a more effective mode in which the officer could perform 

his function, it was decided to confine the study to the five 

requirements of the design of the front seat area previously 

mentioned, and it was found that: 

(1) the equipment console is the only way of improving 

the operational effectiveness of the vehicle; 

(2) controls within the console would be easily accessible 

while the capacity for additional equipment would be increased; 
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(3) costs of the consoles are reasonable and the instal-

lation is simple; 

(4) results of tests show a significant level of acceptance 

by the police officers; 

(5) police equipment consoles are an inexpensive way to 

help convert the standard production vehicle into an effective 

police vehicle. 

1. Control locations 

From a human factors point of view, the practice of mounting 

controls under the dash or close to the transmission hump is not 

acceptable in light of reach limitations. The console, on the 

other hand, puts the controls into the optimal reach area. A test 

of the consoles showed a marked improvement in the ease of operating 

switches because of their closeness and ease of identification. 

Several police officers remarked that with a console they could 

acutate controls without taking their eyes off the road. Conse

quently utility value and safety are improved with its use. 

2. Cost of installation 

The cost of installing a console is small compared to the 

$3,000 vehicle cost. The purchase price of the tested consoles 

were approximately $50 for a bench seat version and $150 for the ., 

larger bucket seat version. Over the anticipated three-year life 

span of the console, its purchase cost, installation and mainten

ance would be about $300 ($100 per year) in excess of the present 

under-the-dash methods. 
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3. Test results 

Consoles were tested to gain a measure of their acceptability 

by the police officer and their operational value in the patrol 

function. Of the respondents (see Appendix 3 for the questionnaire 

and complete test results) 92 per cent found the console concept 

better than present methods and 97 per cent found the arrangement 

of controls better. It required less than two hours for 85 per cent 

of the officers to master the controls and 85 per cent said they 

found them easier to learn than present methods. In 95 per cent 

of the responses the officer found the controls easier to use in 

operating situations. These responses found the console to be an 

improvement because of the placement of controls, the ease with 

which they may be used and the consolidation of the many special 

switches and knobs necessary to the patrol vehicle. 

B. Human Factors Aspects of the Console Design 

An effort was made to apply a human factors analysis to the 

design of the front seat console. The body of knowledge on controls 

placement has been well advanced by Air Force studies into cockpit 

d · Based on this and other literature (see bibliography), eSlgr! .. 

the existing patrol car interior was analyzed. Analysis of existing 

bench seat type consoles was made and the design of the bucket seat 

type console was developed. Interrelated aspects of the interior 

also were studied. 
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1. Reach area 

The human constraints in vehicle design are discussed in 

Black (1966), McFarland (1963) and others. However, the most 

relevant inputs to the analysis of control locations in a police 

vehicle come from the more general studies for the military as 

reported in Morgan (1963), McCormick (1964) and others. Based on 

these efforts an optimal front seat controls area was examined. 

Three IIgood ll location areas were selected. Referring to Figure 3. 1 

these locations are: 

(a) the present dash board area; 

(b) the overhead area from the rear view mirror back; 

(c) the seat level area between the driver and the 

passenger, and from the dash back. 

The first and second possibilities proved less advantageous 

for this design effort than the third. The dashboard already had 

many controls; any work here would require costly substitution 

panels or would require longer reaches by the police officer. 

Many departments presently use the dash area with poor results. 

The overhead area would require costly wiring for each new car and 

would cause some loss of visibility during control actuation. 

Some departments are using the mirror area for swit~h plates and 

writing lights. However, feelings are mixed about its efficiency 

and convenience. For these reasons, it was decided to confine 

desi~n efforts to the mid-vehicle floor-mounted console. 

2. Analysis of a typical vehicle 

Before going ahead with preliminary designs of the console, 

an analysis was made of typical 1969 model Detroit precinct 

60 

Lll .. 
1111 
tIt 
I I 
t~ 
Iii 
•• 
II 
1..1 
I I 
1-'
I I 

r' 
I I I··. 
1 •• 1 
I I 
Lei 
I I 
1-1 

Passenger Driver 
M< o .- c:;",:, 

~.~ .. ,"'';.:i ~ 
Grid Lines , ~ I r . 
Equal 6 i'.'.' S Y '~~ ~ 

/ \ -" .L 

'" t 1 ~' ) \J I 
r---~- . Dashboar0 

Limits ConsoAe O£timum Reach Area-of Driver's 

I . 
'Location Left Hand. Ootimum Reach 

of Passenger Ri%ht Hand . 

.. ~.~ - . 

Dashboard 
Limits 

Optimum Reach Area 
of DriVer( 

/~-""",l 

I Console '/ 
Location I ,-

'\-J". / r' 
;:-,.~; 

./' 

Figure 3.1 
Showing Location of Researoh Console 

Area 

Strophosphere of optimum police control locations in typical 
automobile. The inclosed area depicts the region common to 
all hand motions. Reference: McCormick, E.J., Human Factors 
Engineering, McGraw-Hill, New York, 2nd edt 1957, pp. 365. 
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vehicles. The measurements were compared to objective design 

criteria from various publications. The analysis was concentrated 

on the location of special police controls such as siren head, 

radio head, and beacon switch. Additional analysis was made of 

standard options such as power steering and seating. It was not 

intended to preclude the hUman factors work already done by the 

automobile companies, but rather to view standard options under 

the functional constraints of a police vehicle. Detailed results 

of the analysis of the interior are included in the human factors 

sectio~ of the report. Conclusions presented here are confined 

to the location of controls. 

Because of the changes in dash boards between model years 

and between vehicles, there is little standardization of control 

placement. It is not uncommon to find cars in simultaneous service 

with switches, such as light switch and wiper switch, located on 

either side of the steerlng wheel, the result being that an officer 

could not habitually reach for a given switch with the same hand. 

The automobile companies have gone a 18ng way in standardizing 

the location of specific controls. However, the design of the 

dash panels often necessitates a haphazard location of additional 

police controls. 

3. Location of the radio and siren controls 

Radio and siren manufacturers have designed their control 

boxes to mount under the dash. Because of the present dash panel 

designs, these controls would be located at extreme distances. 
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from the driver. When the vehicle is moving, he could not make 

use of these controls without leaning forward and to his right, 

thereby causing some loss of control over his steering and braking 

abilities, and restricting his visibility. 

Many departments recently have utilized a sheet metal or angle 

iron bracket located over the transmission hump for mounting their 

radio and siren control boxes. Although this eliminates the vari-

ation between cars and modularized the control packages, it is no 

better from a location point of view. The controls are outside 

acceptable reach limits and become virtually useless to the driver 

in moving situations. 

The conclusion is that the control heads must be 
located within reasonable reach of the driver. 

C. Console Design 

The concept of a modularized equipment console for the officer 

has been justified in earlier research efforts by Ludwig and Clark 

(1968). The following is an explanation of the assumptions and 

constraints established for the design, a history of the effort, 

drawings of the final prototype and suggested design improvements 

based an the test of the prototype. Photographs of the console 

are included in Appendix 4, Figures A4.3, A4.4 and A4.5 and A4.6 

of the report . 

The basic idea was the development of a system that would 

completely and conveniently package the officer's equipment and 

fulfill the following conditions: 
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(1) the design should serve the officer in his routine 

and extreme needs while minimizing the effort of the officer 

using his equipment; 

(2) the design should fit any standard production vehicle 

used by police; 

(3) the installation costs should be minimal. 

1. Preliminary design 

Initially, a cardboard mock-up of the basic concept was 

developed. The mock-up and functional and human factors criteria 

were given to a local industrial design firm who, in turn, supplied 

its "polished" version of the console based on information and 

materials supplied to them. The result, which is shown in a 

photograph in Appendix 4, was a console that was positioned be

tween and parallel to the seat backs. The forward part of the 

package was a removable forms case, the center of the console 

was an aluminum plate holding the siren, radio and switch controls 

illuminated by a night light just to its rear, and the rear portion 

of the console was designed as storage area for the PREP radio, 

flashlights, and spot light. Room was available on either side 

of the console for gun mounts. ~n addition to this package was an 

overhead console that would house additional controls and a writing 

light. 

Many interviews were conducted with people in various police 

departments and equipment companies. The purpose was to gain 

insight into their needs and experiences. It would not be practical 
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to relate all of these conversations here: the reader is referred 

to the acknowledgement list at the end of the report. 

Some modification to the original design was made, including 

the decision to eliminate completely the overhead portion of the 

package because of excessive conversion costs. In addition, some 

thought was given at the outset of the design research to mount 

a shield with a slideaway center panel which would serve as a 

partition between officers in the front seat and passengers in 

the back seat. Since it was determined that such screens would 

violate Federal Motor Vehicle Safety Standards, the idea was not 

pursued any further. 

2. Final design 

A final design was worked out in conjunction with a company 

specializing in prototype development. This prototype was developed 

by constructing a wood and clay mock-up in a police car provided 

by the Detroit Police Department. Modifications resulted in a 

console that was molded into a fiberglas prototype for testing. 

Several copies of the console were made to test different control 

arrangements. Technical drawings of the prototype are included 

in Appendix 4, Figures A4.1 and A4.2. 

A suggestion to improve the console is to incorporate a 

partition between the seat backs. The reasoning behind such a 

partition is the prevention of a passenger in the rear seat from 

reaching for any console equipment, such as flashlights or spot-

lights. Since the partition would extend no higher than the seat 



back, it would not violate Federal Motor Vehicle Safety Standards. 

This partition could be made part of the console, but care should 

be taken so that it is not an elbow obstruction to the use of the 

control switches. 

Quick disconnecting wiring panels would greatly reduce the 

cost of maintenance and replac~ment of electronic components. 

Since the wiring would be done by the individual departments or 

their contracted vendors, this recommendation is intended for those 

people. 

D. Operation Advantages of the Console 

The operational advantages of the equipment console are as 

follows: (1) the safety of the interior under operating conditions 

is improved; (2) police equipment controls are placed in more 

convenient and efficient locations; (3) space is made available 

for the location and storing of' other equipment. 

1. Safety 

As they are currently equipped, most police cars could not 

pass the Federal Motor Vehicle Safety Standards because of such 

things as poorly located switches, vertically-placed shotguns and 

improper use of screening for detention purposes. The two obvious 

dangers that are alleviated by the console are interior obstructions 

and control placement. The practice of placing shotguns in a 

vertical position could cause severe head injury in the case of an 

accident. The console offers a safe place where the shotgun can 
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be located horizontally. If it is desired, it can also be hidden 

from view by the addition of a fabric flap. Controls are placed 

within reasonable reach of the driver so that he can give undivided 

attention to his driving while, at the same time, manipulate one 

of the controls. 

2. Placement of controls 

Besides the safety advantage for the driver, the console 

allows for more efficient actuation of controls for both the 

driver and his partner. As demonstrated in the officer response 

to test questionnaires, see Appendix 3, the console location 

increases both speed and improves accuracy of control acutation 

which is especially necessary in critical situations. 

3. Availability of addit~onal space 

The console was designed to accomodate those commonly used. 

articles which the majority of police departments require their' 

officers to carry, such as flashlight, night stick, PREP radio, 

clipboard, report forms and ticket books. However, there is 

additional capacity available for other equipment items which 

some police agencies feel is also necessary. 

As suggested earlier, the equipment requirements of police 

departments will increase in the future. The console was designed 

with that in mind. There are two areas for equipment that have 

not been used. The space just above the microphones is available 

within the area of reasonable reach. Any additional controls such 

as teleprinter, computer console or radio telephone can be located 

in this space. The space between the seat backs is available for 
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non-critical equipment storage such as fire extinguisher or 

breath analyzer. 

E. Console Manufacturing 

The advantage of the use of fiberglas in the production of 

the console is the ease with which pockets and holes can be made, 

allowing for more complicated designs. One exception would be 

the difficulty of producing trl ong draws", such as the vertical 

partition between the seat backs discussed earlier. 

If the quantity of production is high enough, the material 

could be changed from fiberglas to sheet metal. Slight modifications 

in design could allod for sheet metal construction with a minimum 

of assembly operations. This material should reduce the cost of 

manufacturing and consequently the cost to the police department. 

F. Console Installation 

Installation methods for the tested console were studied 

during the testing of the prototype. The resulting installation 

method follows: 

Set the (1) Locate the console on the transmission hump. 

console in a position so that an officer could just touch the 

front slanted portion of the unit with his fingertips without 

lifting his back away from the seat. 

(2) Unbolt the mounting bracket and lift the fiberglas 

console off. Make sure that the braket does not move. 
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(3 ) Adjust the legs of the bracket to the transmission 

hump. Locate and drill four holes into the floor pan. 

bracket down with four 1/4 - 12 bolts. 

Bolt the 

(4) Remove the aluminum face plate from the fiberglas. 

(Equipping the console should be done before it is permanently 

mounted in the car.) 

(5) Remove the radio and siren heads from their cases. 

(6) Locate radio head, siren head, and miscellaneous 

switches on the face plate as indicated on mounting diagram. 

(7) Lengthen wires to mike jacks and relocate on the face 

plate as indicated on the mounting diagram. 

(8) Drill all necessary holes in the face plate to accommo-

date the switches, knobs, and jacks. 

(9) Clean aluminum plate, letter switches and knobs. Use 

press of letters. 

(10) Attach all control heads, switches, and jacks to the 

aluminum plate. 

(11) Attach the gun lock and radio speaker to the fiber-

glas console. 

(12) Run the wires from the trunk, power source, brakes, 

flasher, P.A., etc. to the console area. 

(13) Mount the console on the bracket. 

(14) Wire all heads and switches . 

(15) Mount the face plate onto the console. 
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Locate console on hump 
.25 hours 

Unbolt mounting bracket 
.25 hours 

Attach bracket 
to hump 

Remove aluminum 
plate 

.50 hours 

Run wires 
to hump 
area 
1. 50 hours 

Wire all 
heads & 
switches 
1. 75 hours 

.10 hours 

Attach gun 
lock 
.25 hours 

Mount console 
on bracket 
.25 hours 

Mount aluminum plate to console 
.25 hours 

Figure 3.2 Console Installation 

Remove control 
heads from 
containers 
.15 hours 

Locate heads 
1.00 hours 

Locate mike 
jacks 
1.00 hours 

Drill holes in 
aluminum plate 
1. 25 hours 

Letter aluminum 
plate 
1.00 hours 

Attach heads 
.50 hours 
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G. Cost of the Console 

A cost study must necessarily be only approximate. Because 

of variations in vehicle trade-in policies, conversion policies 

and equipment policies, the cost of a console would vary between 

departments. The figures represent the expected cost of the 

console designed under this project and equipped for use in the 

Detroit Police Department. Figures do not include costs of 

control heads or switches in that these items are equipment separate 

from the console itself. The cost figures are approximated as 

follows: 

Unit purchase price as quoted 
in quanti ties of 10-50 .................... $150.00 

Initial mounting and wiring of the 
unit in a vehicle 11 hours @ $lO/hr ....... 110.0~ 

Removing and remounting in second 
vehicle 4 hours @ $lO/hr .................. 40.00 

TOTAL ............. $300.00 

Note: See installing instruction for cost breakdown. 
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IV. SYSTEMS DESCRIPTION OF VEHICLE OWNERSHIP 

The objective of this chapter is to provide the police 

community with a management-oriented systems analysis of the 

procurement-maintenance-replacement cycle of a police vehicle. 

This analysis requires an examination of each step in the cycle 

and a determination of the policies, informabion flow and 

decisions required to support this cycle. Problems have been 

defined and whenever modern management practices and engineering 

analysis may prove to be valuable, they are dis~ssed. 

As it is impossible to design a system to meet the specific 

requirements of any agency, the most desirable or ideal system 

was developed. This target system is available that can be 

altered to meet the particular situation at hand. This approach 

also has been used in the design of the police maintenance 

information system. 

The recommended practices given herein may be augmented 

by further studies of this type, by review of fleet literature 

or by the mutual exchange of information by administrators 

themselves. 
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The system is described in general with reference to the 

flow chart on the following page. The discussion indicates 

the scope of the system under consideration and defines the 

major steps or activities that take place. These major steps 

are used to classify the problems and the discussion in 

Chapters V, VI, VII and VIII. 

A. New Vehicle Requirements 

The first step in the vehicle life cycle is the request 

for new vehicles. Demand for new vehicles originates from two 

sources: 

(1) the continual replacement of vehicles and 

(2) additional vehicles which increase the size of the 

fleet. 

The latter requests are the result of expanded or intensified 

police operations. In some police departments they are referred 

to as capital requests. These new vehicles, when added to 

the fleet, become indistinguishable from other vehicles already 

a part of the fleet. 

The major tasks of the replacement request are to determine 

the number of vehicles to be replaced and generate specifications 

for the new vehicles. There is considerable difference in the 

development and determination of specifications from one police 

department to another. A major contribution of the research 

effort is the recommendation of vehicle specifications that may 

provide a more uniform practice in this area and a better, 
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more useful vehicle. This is mandatory if economies of scale 

are to be passed on to the police departments in more effective 

equipment. 

The number of vehicles to be replaced is determined by the 

composition of the fleet and by a replacement policy. Such 

policies state the type of vehicle and amount of time the vehicle 

should be kept in service. Any effective replacement policy must 

consider the total cost of operating the vehicle including the 

cost of maintenance and depreciation. The cost of maintenance 

is accounted for separately by a maintenance or operations 

budget. As long as requests for replacements are within the 

budgeted amount, such requests are routine and normally approved 

by budget authorities. Replacement parts also are handled on 

an annual basis for a total budgeted amount. Parts are then 

purchased for those items with a predictable demand or blanket 

orders are issued to local suppliers to release parts to the 

police shop as needs arise. 

B. Purchasing of Vehicles 

Once the number of vehicles to be replaced and/or purchased 

is determined and approved by police administration, cost 

estimates are added to the annual police budget for approval 

by city government. If approved, a purchase requisition is then 

developed along with detailed vehicle specifications followed 

by the release of bid request forms to the dealers. All purchases 



must be made through a dealer rather than directly ~rom an 

automotive manu~acturer. 

The automotive dealer consults with the manu~acturer ~or 

a wholesale price for the vehicles, supplying a price ~or the 

basic production cars and for the accessories he installs. The 

items that are not installed by the manu~acturer are installed 

either by the dealer or by a conversion source--a concern whj.ch 

alters production vehicles into specialty vehicle, e.g., the 

alteration of station wagons to accommodate ambulance cots. 

In the event a conversion source is required to com lete the 

speci~ications, a request for bid and price is required between 

the dealer and the conversion source. The dealer, upon receipt 

of all price information, adds his mark-up and submits this 

price in a sealed bid along with his vehicle speci~ications 

(if di~ferent ~rom the bid speci~ications) to the police 

department. 

Bids from all dealers are opened by the purchasing agent 

for the city, state or municipality. Representatives from the 

police department review the bids for concordance with the 

specifications and decide on the acceptability ~or any devi

ations or sUbstitutions. Awards are based on price and speci

~ications submitted. 

C. Manufacturers 

The manufacturer develops a police package through product 

planning research and contacts with police associations and 
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the larger ~leet managers. Manu~acturers provide dealers with 

prices on specifications. Ford Motor Company, for example, 

lists police vehicle options as Itregular production tl , tllimited 

production '!, Itdomestic special order tl and Itdealer installed ac-

cessories.!! Vehicles are shipped either ~rom the ~actory to 

dealers or, in some cases, directly to a conversion source. 

They are then shipped to police garages. 

Police fleet administrators usually inspect any conversion 

work after it is completed on one vehicle. If such work is 

approved on the ~irst vehicle, the remaining vehicles are then 

completed and delivery is then made to the dealer and/or the 

police department. On receipt of vehicles by the police depart-

ment, the vehicles are given a final inspection for workmanship 

and speci~ications. Notification o~ final inspection is given 

to the purchasing agent to enable payment of the vehicles and 

the notation of record and ~iles. 

D. Conversion Work Done by the Po~ice Garage 

Prior to assignment o~ the vehicle to a precinct, the 

vehicle is processed by the police garage and equipment usually 

Tlcarried over Tl from one vehicle to another is installed. Such 

equipment may include a two-way radio, sirens, lighting, decals 

and license plates. The radio is installed in the trunk and 

controls such as the radio head and microphone are assembled 

to the instrument panel. Lights, siren and public address 
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microphones and siren controls are installed inside the vehicle. 

Decals and special markings are also placed on the vehicle. 

In addition to installation of equipment, administrative 

duties concerning the vehicle are performed. License plates 

and a vehicle identification number are assigned. The serial 

number, vehicle code number, tire serial numbers and ignition 

key number are recorded. The vehicle is now ready to be assigned 

by Police Vehicle IVIanagement. This may be a full·- or part·-time 

responsibility of one or more officers depending on fleet size 

and the amount of liaison that is required between police and 

other municipal activities. Police Vehicle Management must 

decide which precinct should receive the new vehicle, which 

vehicle should be exchanged for the new one and whether or not 

the replaced vehicle should be reassigned or taken out of 

commission. In the City of Detroit, for example, the Department 

of Public Works, Motor Transportation Division, performs vehicle 

maintenance, writes specifications with police concurrence 

and makes final disposition of vehicles. The Motor Transportation 

Division may assign a police vehicle to some other non-police 

assignment if it feels the vehicle has additional economj.c service 

life. 

The opposite operations are performed on a vehicle that is 

being taken out of commission, including administrative tasks 

of removing it from asset accounts and updating operational 

records. The police equipment that is reusable in other vehicles 
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is removed and returned to storage. The vehicle is usually 

available for public sealed bid auction. 

E. Precinct Usage 

In Detroit, each precinct has a number of different type 

vehicles assigned to it. Vehicle types could include scout 

passenger vehicles, station wagons with cots, general assigned 

vehicles, surveillance vehicles, cruisers and freeway patrol 

vehicles. 

The assignment of vehicles at the precinct includes 

enough vehicles to satisfy precinct operations plus additional 

units to be used as standby or spares to cover breakdowns and 

scheduled maintenance. Vehicles are operated and maintained 

according to prescribed regulations and maintenance policies . 

Driver responsibilities include refueling the vehicle, and 

checking the radiator coolant level, engine oil level, operation 

of safety equipment and tire pressure on a daily basis. Drivers 

may also have the vehicle washed when it is needed. They also 

are required to observe maintenance policies and deliver the 

vehicle to maintenance or service facilities at the prescribed 

time or mileage, or when problems arise. In some departments, 

police officers are relieved of these tasks and the responsibility 

is given to an officer, who is restricted to light duty, or a 

civilian employee. 

The maintenance policy that is followed by police fleet 

administrators prescribes the time or mileage that vehicles are 
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serviced and what services and inspections are to be performed. 

Policies vary from one police department to another, the extremes 

being full preventive maintenance covering tune-ups, electrical 

and mechanical inspections and replacements at prescribed intervals 

to repair flas needed fl only. 

If the fleet size does not warrant a police department 

having its own service facilities, the work is usually done by 

an outside concern. 

F. Vehicle Shop 

A determination has to be made whether or not certain 

services are to be performed by the police department service 

shop or subcontracted out to a dealer or commercial shop. The 

latter alternative is exercised when the police department ser-

vice shop load is extremely heavy or when the police shop does 

not have the facilities or capability to perform certain repairs. 

Warranty work is most often performed by the dealers at no 

expense to the police department. 

The scheduling activity consists of determining the type 

of services or inspections that are required for each vehicle 

and determining the order or sequence that the jobs are to be 

performed for each available mechanic. (This is sometimes 

referred to as determining the routing for each job.) The 

objective of the scheduling fUnction is to service as many 

vehicles as possible to reduce the number of vehicles that are 

out of service. Reports indicating the number of vehicles out 
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of service and the duration of time spent in the shop are 

distributed to police officials as a means of control. Mainten

ance dispatchers may work closely with Police Vehicle Management 

or precincts to expedite those vehicles that are urgently 

needed, 

Vehicles are inspected and repaired in accordance with the 

maintenance policy and the instructions given by the shop foreman. 

Mechanics may perform specialized or general services depending 

upon the size of the facility and its organization. A facility 

that has a policy of preventive maintenance may perform the 

same inspection maintenance operations for every vehicle. If 

some additional work is required as a result of these inspections, 

the same mechanic may make the repairs or another may be assigned 

the more general type repairs. In the case of repair lias needed fl , 

the type of work performed is more varied and more difficult to 

control. As the work is performed and parts are replaced on the 

vehicle, the parts used, operations performed and time expended 

are recorded on various documents by the mechanic or shop foreman. 

Then documents are used to describe the service history of the 

vehicle, control part inventories, pay the mechanic and provide 

the input for operating and maintenance costs and other manage-

ment control reports. 

The events that take place in the maintenance and repair of 

the vehicle provide the information that is used as an input to 

the control system of the cycle. The number of vehicles serviced 
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and the duration of time spent in the shop are indicators of how 

well the maintenance system is working. The operations performed 

in the shops indicate the type of breakdowns that are occurring. 

The schedule of operations can be used to (1) evaluate the 

service the vehicle is receiving, (2) determine the manner which 

the vehicle is being operated, (3) determine the durability of 

the vehicle's components and (4) evaluate the vehicle's speci

fications in light of service problems and maintenance required. 

A schedule of operations performed can also be used to evaluate 

the efficiency of maintenance manpower and extract parts usage 

information used for inventory control. The labor and material 

costs, together with fuel and oil costs, are used as control 

reports on the costs of vehicle operations and the determination 

of when vehic:es should be replaced. The maintenance costs are 

added to administrative costs for budgeting and control of the 

maintenance function. 

In addition to the above operating costs, reports on mileage 

per week or month and vehicle inspections permit police fleet 

or Vehicle Management officers to reassign vehicles so as to 

distribute them more evenly between high usage and low usage 

areas. The experience gained by the operation of a vehicle is 

then used as feedback to revise the maintenance, replacement 

and specifications policies for the next new vehicle. 

V. POLICE VEHICLE SPECIFICATIONS 

The specification of a police vehicle must take into con-

sideration a number of factors which generally can be categorized 

into (1) departmental usage policy, (2) replacement policy, 

(3) maintenance policy, (4) compatibility factors and (5) economic 

considerations. 

In this chapter, each of these five factors as they relate 

to police vehicle specifications will be considered. In addition, 

an attempt will be made to establish and justify a philosophy 

used to generate specifications which fulfill departmental require-

ments. Police vehicle optional equipment will be discussed and, 

finally, the minimum requirements for the vehicle will be recom-

mended in a model specification. 

As discussed previously, the police vehicle in some departments 

may be used to perform some or all of the following functions: 

(1) patrol car, (2) freeway traffic car, (3) ambulance, (4) prisoner 

transport, (5) interim road service vehicle. Each of these functions 

requires specialized equipment and the police vehicle should be 

properly equipped to perform the functions dictated by its depart-

mental usage policy. 

In some instances, departmental policy calls for the trans-

porting of detained persons in a special vehicle, necessitating 
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the need for at least two types of vehicles. In other cases, 

departments recognize three basic objectives (general patrol, 

freeway traffic work and prisoner transport), necessitating a 

different type of vehicle for each objective. In the latter 

case, the patrol car would handle normal police activity, the 

freeway vehicle might handle interim road service and emergency 

ambulance service besides expressway traffic, and the prisoner 

transport vehicle would be used solely on that basis. If the 

list of functions were expanded to include all types of police 

activities rather than those associatedi'lith the "marked" police 

vehicle, further usage could be justified, but since the scope of 

this report is limited to the marked police patrol vehicle, no 

attempt will be made to expand usage. 

A. Consi~erations for Selecting a Vehicle for Police Service 

Several questions arise as to the approach which should be 

used to provide a vehicle which meets departmental usage standards. 

Pulice associations in various parts of North America feel that 

the present practice of modifying current passenger production 

vehicles does not provide an adequate vehicle for police work. l 

They say a special type of vehicle is needed. These claims are 

based on incidents in which the police vehicle was attacked by 

ISee Police Association of Ontario, Minimwn Standards-Police 
Vehicles (Ontario, 1970) p.2-3. 
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gunfire, objects thrown through the windows, etc. The result of 

talks with policemen and their representatives intimates a need 

for special or armored vehicles. 

Several factors would have tc be considered before adopting 

this type of vehicle, one of which is a determination of whether 

such a vehicle would really provide the sought-after protection. 

In all probability, those elements in society which intend to 

attack a police vehicle will carry out their intention regardless 

of the degree of protection afforded the occupants of the vehicle. 

The mode of attack on a specialized vehicle would require a more 

sophisticated weapon than being used currently. Any type of 

armored vehicle that could be reasonably used for police work 

would heve insufficient p~otection against the simplest homemade 

bombs, firebombs, etc. The only effective means of solving the 

safety problem is to eliminate the attacks by changing the social 

attitudes which exist regarding the police. 

Secondly, the frequency with which a patrolman is attacked 

while in his vehicle is minimal. A preliminary survey indicates 

that the largest number of injuries and fatalities are inflicted 

upon the police while they are outside their vehicles. As a 

result, a vast:.y increased amount of money could be spent on 

armored vehicles without drastically improving the safety of the 

patrolman. 

A third argument against the use of a specialized vehicle is 

based on the economic factors of building such a vehicle. The 

cost of production of a specialized vehicle would triple or 
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quadruple because of the low volume of production. As a result 

of the increased cost, various government agencies would be re-

quired to increase their capital investments in the police fleets. 

As a direct result of the fiscal problem, it would be expected 

that the interim between unit replacement would be prolonged. 

Patrolmen would be faced with the prospect of driving older equip-

ment which would lack the latest improvements in automotive design, 

such as disk brakes. (Disk brakes are just one example of a recent 

development that would not have been on a fleet that was purchased; 

say, three years ago.) Since many departments have replacement 

policies based on a two-year cycle and have limited funding, the 

specialized vehicle usage would have to be extended over a much 

longer period of time. It is estimated that these vehicles would 

have no resale value and would be depreciated over a five- to 

eight-year period. 

In order to provide a vehicle which will satisfy 
the vehicle usage profile within the economic 
constraints, it must be concluded that a police 
department must purchase a modified standard 
production automobile. 

B. Types of Police Vehicles in Use 

In examining the vehicles used by various police departments, 

one becomes aware of a wide variation in the types of vehicles 

used in patrol work. To a certain degree the variations may be 

due to different usage policies established by the department. 

However, economic limitations frequently become dominant in the 

purchase of a police fleet. When this occurs, a vehicle may be 
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placed in a severe operating climate for which it was not designed. 

A comparison of the normal passenger vehicle of American manufacture 

with the same make equipped with a "police package" indicates a 

vast difference in the design, handling performance and safety of 

the vehicles. On the surface, the normal passenger vehicle, when 

painted in police colors and equipped with the appropriate lights 

and siren, will look the same as a vehicle which was assembled in 

the factory from certain components specifically designed and 

selected for police service. In all probability, the normal 

passenger car used in police duty will be somewhat cheaper than 

one equipped with a "police package." The question arises whether 

anything is wrong with such a practice. 

It should be clarified here what the advantages are in 

purchasing a vehicle equipped with a "police package" rather than 

a standard passenger car. All domestic auto compaiies build into 

the police vehicle at the time of production certain components 

collectively referred to as a "police package." These components 

exceed the standard requirements of the normal passenger car. 

Such components include special engine parts (highlift camshaft, 

high performance valve springs with internal dampers, special 

hydraulic lifters and other high-speed and longer life features), 

special clutches and transmissions, heavy-duty axle, heavy-duty 

battery, heavy-suspension (coil springs, shock absorbers, front 

stabilizer bar, lower front suspension arms), heavy-duty brakes, etc. 



It can be assumed that the police officer driving a vehicle 

not equipped with a police package does not have the proper equip-

ment for police service. There is always the probability that 

the police vehicle will be placed i~ 'Ft. situation which calls for 

superior handling and performance. Without a doubt, anytime a 

police officer is on a high speed emergency run or in a high speed 

chase, there is present an element of risk to the patrolmen in 

the vehicle and the public. The risk of a traffic accident exists 

regardless of the type of vehicle being driven. However, it is 

held to a minimum when the vehicle being driven is one equipped with 

a police package. 

At least two other factors weigh against the cheaper initial 

cost of a standard passenger car used for police functions. 

(1) If an injury accident should occur due to the lack of 

proper police equipment and components, possible compensatory and 

pension costs plus other damage costs could more than offset the 

initial savings. 

(2) Another factor which may result from using a standard 

vehicle would be an increased maintenance cost. 

Since all American manufacturers provide a police 
package with a variety of options which represent 
vital design changes from the normal production 
vehicle, it is recommended that the minimum tech
nical' specification which a department should con
sider would be one with the standard police pack
age as offered by the manufacturer. 

In regard to the body style used for police patrol work, the 

manufacturers have stopped production of two-door sedans in most 
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car lines. Usually the four-door models, both hard-top and door 

post styles are produced. Structurally, the four-door sedan 

equipped with a door post is considerably stronger than the hard-

top lines. 

Certain usage policies may call for the use of a station 

wagon for patrol work. The station wagon has one disadvantage in 

general patrol work: the weight distribution of the station wagon 

results in a vehicle which has poorer response and performance 

characteristics. 

The station wagon handling performance is not equal to that 

of the sedan because of the additional weight. Even when equipped 

with a police package suspension, the station wagon will not 

handle as well as a sedan equipped with a corresponding package. 

For a given engine size and drivetrain the acceleration performance 

of the station wagon will be less than that of the sedan due to 

its increased weight. 

C. Philosophy for Generating Vehicle Specifications 

The problems which arise in the purchase of a police vehicle 

from a manufacturer are concerned with the formation of technical 

specifications by which the vehicle requirements are established. 

The results of this study indicate that a large variation exists 

in the length and detail of specifications produced by the police 

departments. (See Appendix 5 for examples.) Some department 

specifications cover two pages while others cover ten to fifteen 
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pages. Present techniques of formulating technical specifications 

are also widely varied. In specifying the requirements for the 

subsystem of the vehicle, one department may indicate the criteria 

which the subsystem must meet, another will specify a particular 
, 

brand and model which must be installed, while a third department 

will attempt to engineer the subsystem with design specifications. 

Many specifications contain unneceqsary requirements or requests 

for illegal vehicle modifications under the Federal Motor Vehicle 

Safety Standards. 

This study indicates that only a few police departments are 

staffed with technical personnel qualified to engineer the vehicles 

and that frequently the specifications are generated on the basis 

of practical experience. By these remarks, that practice is not 

condemmed, for indeed, in many cases it has resulted in an excellent 

set of specifications. However, in moderate or small size depart

ments insufficient experience may lead to a poor technique in 

formulating specifications, or they may be unaware of the options 

which are available for police equipment. 

It would seem that a reasonable philosophy for formulating 

technical specifications should be established. Since most police 

departments are in a position to define what they expect from the 

vehicle under specific operating conditions, it is suggested that 

a vehicle or subsystem performance requirement be established. An 

example of the performance specification concept is given in 

regard to the specifications for the cooling system of a police 

vehicle: 
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The cooling system of the vehicle should pro
vide sufficient cooling to maintain an ethylene gly
col mixture having a freezing point of (x)OF at a 
temperature below (x)OF maximum during all driving 
conditions occuring at an ambient temperature of (x)OF. 
In addition the vehicle cooling system must 'provide 
sufficient ~ooling to meet the above requirement for 
a period of (x) minutes with the vehicle motionless 
and the engine at an idle speed of ..l~rpm. These. 
requirements must be met with all equipment operatlng. 

The concept involved here is that the cooling system will 

operate satisfactorily providing there is sufficient heat removal 

to prevent damage or service outages for all reasonable operating 

conditions. The above performance specification might be compared 

with a design specification approach which might represent an 

example of present practice. This design form might state: lIThe 

cooling system must have a heavy-duty radiator, an 18 11 six-bladed 

fan with two belt drive. l1 

In the hope of gaining desired performance from the vehicle, 

many police departments write specifications with regards to 

description only (heavy-duty radiator, 18 inch six-bladed fan, 

with two-belt drive; or a 428 cubic inch engine). However, this 

procedure is no guarantee the vehicle will perform within the 

police department's desires. Though this type of specification is 

more the rule than the exception, it should not be used. 

Further, the definition of a l1heavy-duty ll radiator may not 

have any real meaning. For example, in some models of vehicles 

with certain combinations of optional equipment, such as engines, 

air conditioning, power steering~ etc., the manufacturer has only 
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our radiator which will fit the vehicle, and the standard radiator 

for that model, therefore, becomes heavy-duty in name only. The 

specification of fan size and number of blades will not insure 

proper cooling. In an engineering sense, the various components 

of the cooling system, fan, radlator, water pump, engine and 

transmission must be matched to provide satisfactory service using 

a systems concept of design. 

Since the manufacturer is best qualified to 
perform this matching using his engineering 
talent and test facilities, it is recommended 
that the police department use a philosophy 
in which the performance requirements become 
the specification. 

This concept of a performance specification cannot be over-

emphasized. It will provide the user with equipment which will 

perform satisfactorily and allow the manufacturer to perform the 

system engineering fUnction for which he is much better qualified 

and equipped than most police departments. 

Since the modified passenger vehicle must be integrated into 

the user's system, a second concept, that of compatibility, should 

be introduced into the formation of vehicle specification. Many 

departments have investments in specialized equipment, such as 

lights, sirens and radios, which is added to the vehicle. This 

capital equipment may represent up to fifty per cent of the vehicle 

cost and usually has a replacement cycle two to three times as 

long as that of the vehicle. The technical specification, when 

properly written, insures compatibility between the vehicle and 

this capital equipment. 
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In conclusion, there are two premises which should be used 

in writing the technical specifications: 

(1) the specification should define the opera
ting limits which are expected of the vehicle; 

(2) the specification should insure compati
bility between the vehicle and other departmental 
equipment. 

D. Problems Associated with Technical Specifications 

In examining the practicality of the performance approach to 

the specification, certain problems are foreseeable: 

First, at the present time, manufacturers assemble the vehicle 

from specifications requesting particular types of equipment. The 

performance specification does not specify the components but only 

asks that the vehicle perform in a particular manner. This method 

will require that someone select the components which should be 

put into the vehicle. Since this is an engineering function, this 

translation should be performed by the manufacturer. Another 

approach the manufacturer might use to overcome this problem of 

selecting the components is to present the performance of the 

vehicle and its subsystems in a form which defines how the vehicle 

will act with different combinations of equipment. A certain 

advantage exists with the system in that the information would 

provide the buyer with a basis to evaluate the vehicle and become 

familiar with the characteristics of certain selections. 
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Secondly, it is exceedingly difficult to limit the bidders 

to a particular make of vehicle. There may be valid reasons for 

making such a limitation. For example, the low initial cost of 

a vehicle combined with a relatively high cost of repatr parts 

might provide a valid reason for rejecting a bid. On the other 

hand, the selection of a minimum engine piston displacement might 

eliminate certain bidders from competing on an equivalent model 

basis. For instance, the following chart gives the cubic inch 

displacement for recommended v-8 engines of four makes of 1970 

police vehicles as listed in the manufacturer's bulletins: 

v-8 Engines--Cubic Inch Disp1aceme:t 

Ford Chevrolet Dodge Plymouth 

351 350 318 318 

390 454 383 383 

428 440 440 

429 

If a specification were to require a v-8 engine with no more than 

a 325-cubic-inch displacement, one can see from the chart that 

only Dodge or Plymouth could bid on the request and Ford and 

Chevrolet \<lou1d be e1imi nated because their lowest recommended 

displacement for v-B engines in police vehicles is 351 and 350-

cubic-inches respectively. Frequently, this practice of procuring 

bids is done to support a subjective evaluation of a particular make. 
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However, it is difficult to support the descriptive component type 

of specification when used in this manner. In all probability it 

results in a higher cost to the police department because of the 

lack of competition. 

Before entering into a discussion of the individual subsystems, 

one fallacy of terminology should be mentioned. The term lIheavy

duty" has been discussed previously with respect to the cooling 

system of the vehicle. The term is frequently found in connection 

with the suspension system, seating, etc. Unfortunately, the term 

has little significance as to performance of a system. For example, 

a specification of a heavy-duty suspension by a police department 

is intended to provide a superior handling vehicle. However, the 

manufacturer may offer a standard suspension, a heavy-duty suspension 

and a police handling package. The specification for a heavy-duty 

suspension may be interpreted by the manufacturer as the heavy-

duty trailer package (greater load capacity) rather than the desired 

"police handling package." (Parenthetically, it should be clarified 

that there are no set testing procedures for a police handling 

package. The decision of whether a manufacturer's police handling 

package is acceptable under department conditions is a subjective 

one usually made by the test drivers of the individual department.) 

A second problem is that frequently no heavy-duty equipment exists. 

If heavy-duty items are requested, manufacturers will only provide 

components used in their standard production models. 
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It is recommended that clarification of heavy
duty be made whenever the term is used in the 
specifications. 

E. Discussion of Particular Vehicle ~pecifications 

The following discussion breaks down the police vehicle into 

eight general divisions of vehicle characterj.stics and recommends 

particular specifications within each division. 

1. Vehicle size 

The first question which arises in the purchase of a police 

vehicle is the size of chassis or wheel base of the vehicle. 

Several theories have been presented to justify the larger (more 

than lIS-inch wheel base) vehicle. Hereafter, these vehicles will 

be referred to as custom or full-sized vehicles, while the l12-inch 

to lIS-inch wheel base vehicles will be termed intermediate lines. 

These theories are related to occupant comfort and safety. There 

is little question that the full-sized line vehicle is potentially 

safer than the intermediate line vehicle in certain accident 

situations. The full-sized vehicle provides increased mass which, 

in turn, lowers the rates of deceleration for a given crash force. 

The lower deceleration rates reduce the injury potential to the 

vehicle occupants. Therefore, greater safety is provided. A 

subjective comparison of the full-sized and intermediate vehicles 

indicate that the human factors aspects favor the full-sized 

vehicle. 

These human factors deal largely with the packaging of the 

vehicle occupants and the comfort provided the individuals. 
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Many production vehicles are designed to accommodate the 50th 

percentile
2 

male corso with adjustment ranges which will allow the 

smallest woman (5th percentile) or largest man (95th percentile) 

to drive the vehicle. Unfortunately, the police officer is fre

quently a member of the 95th percentile and is not provided the 

same degree of comfort which is availa0le to the average driver. 

Therefore, the full-sized vehicle with its larger passenger com

partment is usually able to meet the larger police officer require

ment. The basic variation in packaging the occupants in the full

sized vehicle and the intermediate vehicle exists in the headroom 

and hiproom area6 in the front seat and legroom area in the rear. 

The front seat variation is usually less th~n 1.5 inches in head

room while hiproom may show a larger variat~on. The rear seat 

legroom and door opening size must be evaluated in light of using 

the vehicle for transporting prisoners. The smaller intermediate 

vehicle may complicate placing an unruly prisoner in the rear seat 

of the vehicle. Yearly model variations make it difficult to 

provide an exact door size. However, the minimum door size should 

be approximately 29 inches high by 32 inches wide with a ground 

to upper body opening of 47 inches. All dimensions are measured 

according to the Automobile Manufacturer's Association (AMA) 

standards. 

2T~e size dimensions ot the body have been studied for the 
Amerlcan population. The results of these &tudies have led to a 
classification by the frequency of occurance, termed the percentile. 
For example, the 50th percentile represents one-half the total 
population and may be termed the average size. 
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The second area of human factors which seems superior in the 

full-sized vehicle is ride comfort and noise control. The present 

state of the art in full-sized vehicles is superior to that of the 

smaller vehicle in Lhls respect. This may be in part due to the 

differences in construction techniques which are employed. Fre

quently, the intermediate vehicle is equipped with a unit body 3 

while the full-sized vehicle has a body and frame construction. 

It is difficult to correlate the different size vehicles with the 

type of body construction because of variations between manufacturers 

and the yearly model changes. 

The depreciation on the intermediate-sized vehicles is approxi

mately $330 less than the depreciation on the custom line vehicles 

at the end of the first year and approximately $060 less at the end 

of the second year. (Determined by subtracting average wholesale 

from delivery price for several low-priced full-sized 1969 model 

vehicles based on Red Book (1970) price.) Exact values of these 

figures are dependent on the manufacturer with certain models holding 

their value quite well. Economically, the intermediate-sized 

vehicle has the advantage of smaller capital investment and less 

depreciation. 

Furthermore, the study indicates that the economic consideration 

of vehicle depreciation based on manufacturer's suggested retail 

price to used car wholesale price does not favor any type of engine 

significantly. For example, the additional cost of a v-8 engine 

is approximately $100 at the time of purchase and that same price 

3Unit body construction is that type which the body provides the 
structural support for the running gear and suspens~on components 
of the vehicle. 
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differential exists at the time the vehicles are traded in (when 

it is one to two years old.) 

A great deal has bee~ said about the advantages of the full

sized vehicle. However, it is not the Intention of this report 

to favor the full-sized vehicle to the exclusion of the intermediate

sized vehicle for police patrol. Indeed, the usage requirement of 

narrow streets and superior handling may favor the use of an inter

mediate-sized vehicle. This type of unit has been successfully 

used by the Los Angelos Police Department for several years. The 

factors involved in the ultimate decision are largely subjective. 

The selection of a police vehicle for general patrol work 

from the compact or subcompact ranks would be deemed unsuitable on 

the basis of human factors analysis. Again, such a recommendation 

must be modified if usage factors warrant a vehicle having less 

than a 112-inch wheel base, e.g., certain patrols might require 

jeep-like vehicles for off-road or unimproved road applications. 

2. Power plant size and drive ratio 

An examination of various vehicle specifications submitted 

to the manufacturer from the dealer (the manufacturer submits his 

price to the dealer who adds his markup cost and submits the bid to 

the police department) contain requirements for engine displacement) 

rear axle ratio and transmission. The reason for such a practice 

is to give the police vehicle acceleration and performance charac

teristics which are compatible with departmental policy. There are 
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several different philosophies being used presently which affect 

vehicle performance requirements. Some departments attempt to 

eliminate the pursuit function of the patrol car. These depart

ments may rely on helicopter support for identifying and trailing 

a fugitive vehicle, or a communication system with road blocks to 

apprehend a vehicle. The theory of such an approach to pursuit 

is that the public is not exposed to the hazards of high speed 

chase. The second theory of apprehending a vehicle calls for 

minimizing the duration of the chase by providing the police officer 

with a high performance vehicle. The combination of good handling 

characteristics and excellent performance may quickly terminate a 

chase. 

a. Performance 

It is not the intention of this report to establ~sh departmenal 

usage policies. This decision should be left to the police policy

making bodies. It is felt, however, that the specifications of 

the power plant, transmission and rear axle should be covered by 

vehicle performance requirements. These requirements are most easily 

established on a "time-to-reach-a-given-speed" basis. For example, 

the specification might read: 

The vehicle must be capable of the following 
performance: 

o 45 mph in (xx) sec. 
o 60 mph in (xx) sec. 
o 100 mph in (xx) sec. 

100 
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In addition, it might be desirable to specify a top speed require

ment for the vehicle. 

b. Piston speed limitation 

The performance requirements established by the above perfor

mance table might be met by a small engine and high rear axle ratio. 

This combination might prove to be unfavorable from a maintenance 

standpoint. The engine may be operating at high piston speeds 

during normal cruise operations. The high piston speeds are usually 

related to rate of engine component wear and, thus, to maintenance 

problems. In order to avoid maintenance problems, a ratio of piston 

speed in feet per second to a vehicle speed in mph can be established: 

Piston Speed/Vehicle Speed Ratio GS 
= .47 R 

where G = rear axle gear ratio 
S = engine stroke in inches 
R = tire rolling radius in inches 

An example of this ratio for a Mercury Montego with an engine having 

a 429-cubic-inch displacement, 3.5 to 1 rear axle ratio and tires 

having approximately a 13-inch rolling radius would be: 

Piston Speed/Vehicle Speed Ratio = .47 x 3.51~ 3.6 

= .47 x .969 

= .455 ft./sec. 
mph 

It might be noted that this ratio is controlled by the term: 

G x S 
R 

The present state of the art in automotive design indicates that 

this term (GS/R) will range between 0.5 to 1. Vehicles having the 
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larger values usually are capable of high acceleration rates and 

potentially higher maintenance problems. 

It is recommended that the engine size specification 
and rear axle specification'be accomplished by speci
fying a time-speed schedule, and also a limit of 
piston speed to vehicle speed, not to exceed 0.5 fpsl 
mph. 

The performance specification of a time-speed schedule has 

established the engine displacement, transmission gear ratios and 

rear axle ratio for the vehicle. The only problem which exists 

is a determination of the values which should be used for the 

time-speed schedule and top speed of the vehicle. One method of 

determining these values is to take an existing vehicle and measure 

its performance. If the performance is acceptable, those values 

obtained may be used in the time-speed schedule. If more performance 

is desired, the times must be adjusted. 

To establish some feeling for the performance of various types 

of vehicles, the following chart is presented: 

Range of Vehicle Performance 

Max. Performance Moderate Pursuit Minimum Pursuit 
Sports or Muscle Cars Police v-8 Police 6 Cyl. 

0-30 mph 2.2 sec. 0-30 mph 3 sec. 0-30 mph 3-5 sec. 

0-60 mph 6.0 sec. 0-60 mph 9 sec. 0-60 mph 12 sec. 

0-90 mph 14.3 sec. 0-90 mph 32 sec. 0-90 mph 

Top Speed 120+ mph Top Speed 110+ mph Top Speed 90 mph 

The maximum performance represents the approximate limit of 

performance which can be placed in a vehicle. 
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c. Fuel 

The final consideration on power plant specifications is the 

vehicle fuel requirement compatibility with the department storage 

capability. For instance, if a police department is equipped with 

a IIregularll gasoline pump only, it might be uneconomical to purchase 

a v-8 engine with a large cubic inch displacement which runs 

efficiently only on IIhi-testll gasoline . 

d. Transmission type 

An automatic transmission is recommended on the basis of fleet 

owners' experience in maintaining the driveline of their vehicles. 

The reduction in maintenance requirements of universal joints, 

clutches, gearing and axles of a vehicle equipped with an automatic 

transmission over that of the standard transmission more than offset 

the increased capital investment. Although the performance require-

ments of the vehicle may be met by some two-speed automatic trans-

missions and certain engines, such combinations usually are exposed 

to more severe conditions. A subjective evaluation is that they 

require major maintenance more frequently than three-speed units. 

Since the police vehicle is frequently subject to severe conditions, 

it is recommended that the automatic transmission be liquid cooled. 

The typical transmission cooling system has a heat exchanger located 

in the lower tank of the radiator of the engine cooling system. 

This type of unit seems to provide satisfactory cooling in most 

areas. Additional transmission cooling may be required in some 

areas which have extremely hot weather conditions. The only 
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performance indicator which could be used to define satisfactory 

transmission cooling performance would be the oil temperature in 

the transmission hump after the vehicle has performed a specified 

service cycle. It is felt that most equipment produced by American 

manufacturers will operate satisfactorily. In summary: 

It is recommended that the police vehicle be 
e~ui~ped wi~h an automatic transmission having 
llqUld coollng and a minimum of three forward 
speeds. 

e. Rear axle selection 

The rear axle gear ratio is determined by the performance 

specification. The only va 't' h' h ' rla lon w lC eXlsts in rear axles is 

the limited slip differential. Basically, the limited slip differ

ential increases the amount of torque which can be transmitted 

to the ground. In those areas in which the patrol vehicle is sub

ject to prolonged periods of poor tractl'on due t . o lce, snow, sand, 

etc., a limited slip differential will improve the vehicle mobility. 

In the selection of the limited slip differential, one might expect 

additional maintenance requirements. However, it should be men

tioned that adequate and reliable research results on the limited 

slip differential installed in the police vehicle is lacking. 

Therefore) it is stressed that only those police departments which 

experience very severe weather conditions as mentioned above for 

prolonged periods should consider this component. If a department 

does not need it, limited slip differential should not be specified. 

The limited slip differential is recommended 
onlr in areas which require vehicle mobility 
durlng poor traction driving conditions. 
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3. Ride and handling specifications (steering) 

The importance of the technical specification for the ride 

and handling of a police vehicle cannot be overemphasized. A 

police officer involved in any situation requiring vehicle maneu-

verability should expect performance which is superior to the 

average production vehicle. Failure to provide such performance 

may lead to injury or death of the police officers or to the 

innocent public who might be involved. The subsequent legal 

liabilities which might result in pensions, compensation, etc. 

would be more expensive than the cost of the additional suspension 

equipment. 

As mentioned previously, most manufacturers provide a multitude 

of suspension systems. These systems are referred to as lleavy-

duty, taxi, sports, trailering and police or police interceptor 

packages. Unfortunately, the names may change between manufacturers 

and thus compound the problem of vehicle specification. Most of 

the manufacturers provide a police handling package for their 

vehicles. Some confusion exists if the specification for a police 

vehicle merely states "heavy-d.uty suspension." The intention of 

the police department ordering the package is to receive the police 

handling package. However, if the specification is phrased in such 

a general way as 1theavy-duty suspension tt
, it permits the manufacturer 

to subEtitute any other heavy-duty suspension he manufactures, such 

as heavy-duty overweight suspension, which is designed to permit 

heavier loads rather than superior handling. 
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Basically, the handling characteristics of a vehicle may be 

categorized as understeer, neutral steer, or oversteer. An under-

steer vehicle can be defined as a vehicle which has the natural 

tendency to reduce any lateral disturbing force acting on it. 

For example, if a wind gust strikes the side of an understeer 

vehicle, the interaction of the body, suspension and tires will 

cause the vehicle to steer in a direction away from the gust pro

viding the vehicle driver makes no corrective action. This is a 

stable condition of operation and represents the design thinking 

in current American passenger production vehicles. However, the 

standard production vehicle provides too much of an understeering 

tendency for police work. The oversteering vehicle has the reverse 

tendency. As the wind strikes the side of the oversteering vehicle, 

it would tend to turn into the wind and thus increase the distrubing 

force by generating centrifugal forces which act in the same 

direction as the force created by the wind gust. The vehicle is 

considered to be unstable because it would continue to turn into 

the direction of the original disturbing force--the wind--even 

though that force no longer exist~, but has been replaced by the 

centrifugal force. The vehicle has self-exited itself into a 

steering condition rather than straight ahead. The neutral 

steering vehicle would not respond to the lateral forces and cause 

steering of the vehicle. A vehicle which approaches a neutral 

steering condition or slightly understeering condition is most 

desirable from a handling standpoint. 
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The understeer or oversteer of a vehicle may be related to 

·t· of the body and chassis with respect to the change in POSl lon 

t Thl'S change in position is termed the suspension componen s. 

"roll" as the vehicle leans to the outside during a turn. The 

. f controlling the amount of roll is to provide present technlque or 

bars on the fro nt suspension and in some cases 
heavy-duty sway 

the rear axle. Shock absorbers and springs also contribute to the 

total ride and handling characteristics and must be selected with 

the total system concept in mind. 

In examining the methods used to develop these ride and 

handling characteristics of a vehicle in the automotive industry, 

it is found that the final design is established by subjective 

evaluation of combinations of the various suspension components 

carried out by experienced personnel of the manufacturers. Such 

a technique of design complicates the job of establishing the 

technical specification for the suspension system. This job is 

further complicated by the complexity of the inter-relationship 

between the body, suspension, and tires. A complete discussion 

of these relationships is beyond the scope of this report. 

A quantitative measure of the understeering, neutral, or 

f · . t "Kit This 
oversteering characteristics is Bundorf's Coef lClen , . 

coefficient is defined as: 
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K = (W.A.) - (T.A.) 
(L~A~) 

where W.A. = Wheel angle measured as the amount that 
the front wheel is turned from a straight 
forward position - degrees. 

T.A. = Track angle measured as the amount of 
angle which the path of the wheel makes 
on the ground with respect to a straight 
forward position - degrees. 

L.A. = Lateral acceleration - the radial acceler
ation produced by turning the front wheels 
through a given wheel angle - in g's. 

In order to understand the coefficient~ a further explanation 

of the angle involved is necessary. When the driver of a vehicle 

turns the steering wheel, the front wheels take on an angle, the 

wheel angle, with respect to the straight ahead position. The path 

of the front wheel over the road surface may not fall along the 

plane of rotation of the wheel. The actual path forms the track 

angle with respect to the straight ahead direction as shown in 

the following figure. 

Understeer Condition - Front Wheel Geometry 

Figure 5.1 
108 

~ Plane of Rotation of 
Front Wheel 

Straight 
------------Ahead Direction 

If the wheel angle is larger than the track angle, as shown 

in the preceding figure, the vehicle is understeering and Bundorf's 

Coefficient will have a positive value. When the track angle 

coincides with the wheel angle, the vehicle has neutral steering 

tendencies and Bundorf's Coefficient is zero. Should the track 

angle exceed the wheel angle the vehicle has oversteering tendencies 

and Bundorf's Coefficient takes on a negative value. In order to 

have good handling characteristics in the vehicle, Bundorf's Co-

efficient should be of small positive values. The coefficient 

should not change value rapidly over the entire operating range 

and load conditions. Finally, the coefficient should never become 

negative in value. 

The technical specification for the suspension system should 

state: 

The vehicle will be so equipped by the manufac
turer in regard to suspension components, that 
when equipped with the tires contained in this 
specification and all other equipment, it will 
have a Bundorf's Coefficient within the range 
of 0-1.0 degrees/g at O.lg, and 0-2 degrees/g 
at 0.5 lateral acceleration for all combina
tions of load. No value should exceed the 
upper limit established by a straight line 
passing through the upper limit points. 

In addition some qualifying statement may be included in the 

specification to permit a subjective evaluation of the ride and 

handling characteristics for those departments having personnel 

qualified to make such a judgment. 

109 



It should be pointed out that the vehicle having only slight 

understeer characteristics will not react the same as a normal 

automobile. It will give the patrolman less of a feeling than he 

is accustom~d to when driving his own vehicle. 

It is recommended that the patrolman be given 
sufficient driver's training to become accustomed 
to the vehicle and its limitations. 

The full size American production vehi~le when equipped with 

a large v-B engine requires power steering for ease of low speed 

maneuvering. If the vehicle were :10t equipped with power steering, 

a larger gear reduction would be necessary in the manual steering 

system. The manual steering would be less responsive than a 

power steering system. The only drawback to the power steering 

system on a police vehicle is the loss in feedback to the driver 

during turns. Feedback is the feel which a driver senses as he 

causes a vehicle to change 00urse. As the cornering of the vehicle 

becomes more severe, the driver feels or senses that he must exert 

a greater force on the steering wheel. The magnitude of the feed

back is greatly reduced by the damping characteristics of the 

power steering unit. The disadvantage of less feedback would only 

be noticeable in high speed pursuit or handling maneuvers. The 

frequency of this type of police wor'-k is small in comparison with 

normal patrol work. In addition to the handling factors involved, 

several human factor considerations must be made. A complete 

discussion of these human factors is presented on pages 14 through 54 

of this report. 
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The recommendation is tha.t a police patrol 
vehicle should be equipped with power steer
ing. 

4. Brake selection 

In order to specify the brake system of a police vehicle, the 

performance criteria for the stopping of the vehicle must be 

established. The three problem areas which most frequently occur 

in vehicle braking are brake fade, vehicle directional stability 

and total stopping distance. Brake fade is the result of a change 

in the frictional characteristics of the brake linings due to heat 

generated during braking. It is typified by requiring greater 

pedal force to produce the same braking effort and in its worst 

stages may prevent the driver from locking the wheels during a 

stop. Fade can be controlled by various brake lining materials 

or type of brake system used on the vehicle. 

Organic and metallic are the two most commonly found lining 

materials. The study indicated that the metallic linings have the 

characteristic of improving as the operating temperatures of the 

brakes increase. The complaint registered is that in order to 

stop the vehicle the first time (when the brake temperatures are 

relatively cold), it requires a greatly increased pedal pressure 

by the operator when compared to the normal or warm operating 

condition. This characteristic has been deemed unsafe in that it 

tends to surprise the driver and may contribute to an accident. 

Organic materials may be compounded in different ways to give 

different frictional characteristics and wearing qualities. Those 
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materials which provide a satisfactory balance are subject to fade 

under severe usage in drum and shoe type of brake designs. 

An alternative method of controlling brake fade is to lower 

the operating temperature of the friction surfaces. In order to 

achieve the lower temperature, disc-type brakes are used instead 

of the drum and shoe-type of system. When ordering disc brakes, 

power assist is compulsory on all American-made vehicles (unless 

specially ordered without it) for without power assist, disc brakes 

would require higher pedal forces ~han drum and shoe brakes to 

produce the same braking effort. The power assist requirement is 

offset by the lower operating temperature characteristic of disc 

brakes and their inherent fade resistance. 

The second problem area associated with braking is the lack 

of the directional stability. It is ~esirable that the vehicle 

remain in its original direc.tion during a~l phases of braking, 

including high speed locked wheel stops. The vehicle should 

not require excessive steering correction by the driver during 

any braking maneuvers of the vehicle. 

The performance of the braking system is covered under the 

Federal Motor Vehicle Safety Standards. However.' these sta.ndards 
. ~ !" ,t 

do not specify a total vehicle stopping distance. Such a distance 

is not only a function of the brake system but of the tires and 

suspension system. In order to evaluate the total vehicle during 

braking, it is necessary to extend the testing beyond the SAE 
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(SOCiety of Automotive Engineers) J937 and J843a recommended 

practices and specify a maximum acceptable stopping distance. 

The recommendation for the brake system of the police 

vehicle should read: 

It is preferred that the vehicle be equipped with 
power assisted disc brakes on all four wheels. 
In lieu of the availability of the aforementioned 
system, a power assisted system having disk front 
brakes and drum and shoe rear brakes will be con
sidered. If the system is equipped with automatic 
adjusters, the units must pass part of the perfor
mance specification. Either system must meet the 
following performance specification. After the 
vehicle has been prepared for brake testing accord
ing to methods outlined in SAE J843b and J937a re
commended practice, the vehicle w-ill stand t'1e 
following test with temperatures at the 300 0 level: 

1. The vehicle must make four stops from 90 
mph at a deceleration rate of 20 ft./sec. at 
two minute intervals. The vehicle must then 
make a t1panic tl or locked wheel stop from 60 
mph without deviating from a 12 foot wide 
straight line or yawling more than 15° from 
its original direction. The vehicle stopping 
position should not exceed 172 feet. The test 
is to be conducted on a clean concrete road
way. The vehicle will then be driven in re
verse at approximately 5 mph and the brakes 
applied to lock the wheels. 

2. The above performance should be repeated 
within five minutes. 

" ., 
3. After completion of the test, the vehicle 
will be allowed to stand until the brake drums 
have cooled to ambient temperature. The vehi
cle will then be lifted and the wheels ohecked 
for proper adjustment. 

At the present time, American production vehicles do not have 

disc brakes on the rear axle because of the difficulty in provid

ing parking brakes with this type of deSign. Some European vehicles 
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have solved the problem and hopefully it will be introduced on 

American produced vehicles. 

5. Tires and wheels 

The police vehicle requires tires which are superior to the 

normal production tire. It is difficult to define a performance 

specification for tires. The tire size and rim width for a police 

vehicle must have as a minimum, the load carrying capacity and rim 

4 
size which satisfies the Federal Motor Vehicle Safety Standard 109. 

a. Tires 

It is difficult to specify a particular tire size and style 

because yearly models change and different manufacturers may re-

quire different styles of tires. These styles or series of tires 

differ in cross-sectional shape. Since the tire pliys an important 

part in the handling characteristic, it is recommended that the 

manufacturer of the vehicle be permitted to select the tire which 

will meet the handling specifications. This would permit the 

manufacturer to use a systems approach on the tire rims, and 

suspension components of the vehicle. 

Tire specifications must establish ~ertain minimum standards. 

In studying the different types of tire construction and tire cord 

materials, it is concluded that the normal two-ply/four-ply rating 

type of construction is unsatisfactory for police service. In 

general, these tires do not provide the handling characteristic 

required during high speed chases. The vehicle handling charac

teristics improve with full four-ply construction or belted tires. 

4Code of Federal Regulations. Title 49 - Chapter III 
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As the tire tread width and rim width increases, the handling 

characteristics improve. Tires which are constructed of nylon 

cord and fiberglas belts are recommended for police service. The 

users of steel belted tires indicate that they have experienced 

loss of handling on wet pavement. 

In those areas which are subject to snow and ice conditions, 

snow tires are recommended for average patrol work. One problem 

encountered with snow tires is their inability to handle sustained 

high speed driving conditions. Studded snow tires have been used 

in several areas with mixed subjective evaluations. One report 

indicates that studded snow tires do not have satisfactory traction 

and handling characteristics when operating on dry pavement. 

The recommendation for the tire specification is as follows: 

The police vehicle will be equipped with tires 
mounted on rims having the maximum width availa
ble for police service. The tire will be sized 
by the manufacturer to meet the vehicle handling 
requirements specified under the suspension speci
fications and satisfy all Federal Safety Regula
tions. 

It should be pointed out that the major tire manufacturers 

have developed tires for police work . 

b. Wheels and rims 

The wheels on a police vehicle are subject to a much higher 

loading than the normal passenger vehicle. In order to prevent 

failure of the wheel in the area of the mounting holes or hub, the 

manufacturers provide a heavy-duty wheel, in this case, a heavy-

duty wheel having additional strength. The rim design on the wheel 
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must conform to the Federal Motor Vehicle Safety Standard 110. 

This standard controls both the width and tire bead holding 

requirements. The recommendation for the wheel specification is 

as follows: 

The vehicle must be equipped with heavy-duty 
wheels. In this case heavy-duty is intended 
to mean wheels having additional strength over 
normal production wheels by either design and/ 
or material used in their manufacture. 

6. Electrical systems 

A study of the police vehicle electrical system indicates 

that the charging capacity, battery requirements and need for 

wiring harnesses modification are primarily a function of the 

accessory equipment, such as type of radio, siren~ lights, etc. 

which is added to the vehicle either by the department, during 

manufacturing, or at a modification center. The study··indicates 

that the combination of a 42-amp alternator, having a lS-amp idle 

speed capacity and a 70-amp hour battery is sufficient to handle 

a police vehicle equipped with electronic siren and solid state 

type radios. 

For those departments using the motor-driven sirens and vacuum 

tube radios, an alternator having increased charging capacity may 

be required. One problem which exists with increased alternator 

size is that a special two pulley drive may be required. This 

problem is further complicated in that some models of vehicles 

cannot accommodate the additional drive requirements when equipped 

with air conditioning and power steering. The study indicates. 
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that some departments are using the smaller alternators with the 

high load accessory equipment with satisfactory performance. It 

is suggested that before selecting an alternator larger than the 

normal police duty alternator offered by the manufacturer a test 

of existing equipment be carried out to determine whether such a 

system is actually required. That test would be to determine the 

average discharge rate for existing equipment. 

a. Electrical system performance 

The performance specification for the electrical system 

should consider three areas: the charging rates, the storage 

capacity and the radio interference characteristics. A police 

vehicle's maximum charging rate should be approximately one and 

one third times its average discharge rate. The average discharge 

rate for the American production vehicle is approximately 2S to 

30 amps. If this load is increased by tube-type two-way radio 

(4-S amps), siren and public address system (S amps), and addi

tional lights (2 amps), the total police vehicle average discharge 

rate with all systems operating would be from 36 amps to 42 amps. 

This estimated load may increase due to additional equipment, such 

as air conditioning (2-4 amps) and rear window defoggers (1-2 amps). 

If a solid state radio is used, amperage would be lowered somewhat. 

Operation of a vehicle in warm climates may permit a reduction of 

this ratio between maximum charging rate and average discharge 

rate to approximately 1.2 times average discharge rate. The energy 

storage system-the battery-should have sufficient reserve energy 
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to permit the engine to be started after the vehicle has been 

standing for one-half hour with all electrical equipment, including 

police modification equipment, operating and the engine not running. 

The vehicle should be capable of reliable starts when this test 

is conducted at the lowest expected ambient temperature. Finally, 

the electrical sy:;"tem should be compatible with the commun::'cat:i,on 

system. Therefore, the performance specification should indicate 

that the vehicle's electrical system should not produce radio 

frequency interference with the type of communications to be used 

in the vehicle. Unfortunately, the wide variety in communication 

equipment and causes of interference make it impossible for the 

auto manufacturers to give completely satisfactory assistance in 

this area. The manufacturer will provide suppression equipment as 

an option upon request. The using department must indicate the 

steps to be taken to provide interference suppression. However, 

it is concluded that the communication equipment manufacturer 

might be the best source of suppression information and equipment 

for these reasons: 

First, because there are annual variations in body design, 

a suppression device which helped reduce interference previously 

might not be necessary in the following model year. Instead, 

a problem might originate elsewhere. Consequently, if a depart-

ment for successive years accumulated locations of previous 

interference problems and specified that all these locations bear 
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suppression devices in the latest model year vehicle, the auto 

manufacturer would have to charge for the installation of all 

the suppression devices. 

Secondly, the type of radio utilized in a police vehicle 

will have a significant bearing on possible origins of interfer

ence, especially if the terrain is such that it contributes to 

poor reception. 

Thus, two police departments in the same state driving the 

same year, make and model vehicle but having two different brands 

of radios will have two different sets of suppression problems. 

It is concluded that when police departments ask for bids on 

new vehicles, specifications for suppression devices should not 

be cumulative "carry-overs" from previous years' specifications. 

It is further concluded that when departments purchase new radios, 

information should be sought from the radic manufacturer about 

possible suppression problems. If suppression equipment is needed, 

the radio manufacturer should be the source. 

b. Wiring modifications 

In addition to the performance specification, the electrical 

system of the production vehicle must be modified for police work 

and to insure compatibility of equipment to be installed by the 

department. One modification to the production lighting system 

required for police work is de-activation of the courtesy lights 

when a vehicle door is opened. This modification should be carried 

out in a manner which will permit easy re-activation when the 

vehicle is traded in. 
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The second modification of the lighting system would be 

the installation of an interior lighting system which will illuminate 

the front seat area with sufficient light to permit the writing 

of reports, approximately 20 to 30 foot candles at the driver 

and passenger positions. The light should be positioned in a 

manner which will not cast shadows on the laps of the front seat 

occupants while writing. The aforementionod console is eq~ipped 

with a goose-neck lamp which is one solution to the problem. 

Thought should also be given to the possibility of installing a 

red light into the dashboard for the purpose of report writing. 

A red light reduces the interference with night vision. 

The vehicle may be equipped with a roof or bar-mounted flasher 

light and additional identification lights or signs. The light 

bar may carry the siren and public address horn. The wiring 

installation for this type of bar is usually run along the drip 

rail of the body and down the windshield post. There is usually 

sufficient space to permit the wire to enter the engine compartment 

without drilling access holes in the exterior body shell. No 

additional specifications need be made for this type of installation 

unless the purchaser is requesting that the bid include the cost 

of the installation of the bar. 

If the vehicle is to be equipped with a roof-mounted flasher, 

the vehicle wiring harness should be modified at the time of 

manufacture. The manufacturers will provide such a wire terminating 

between the head liner and roof of the vehicle. In addition, the 
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the manufacturers will provide a reinforcement plate for mounting 

If a roof S iren is to be used, additional roof the lights. 

reinforcement and wiring Wl e r q . 'II b e ul'red Again, this reinforce-

should be l'nstalled at the time the vehicle is ment and wiring 

assembled. 

Since the installation of the roof-mounted equi'pment is 

frequently carried out at a modification center after the 

vehicle is assembled, the manufacturer usually provides, upon 

request, a zippered head liner which opens to provide access to 

the wires and mounting plates which have been installed. 

c. Roof mounted versus bar mounted lights and siren 

'b'l't f roof-mounted siren Several questions about the feasl 1 1 Y 0 

and lights versus bar-mounted units exist. The roof-mounted units 

dd 't' 1 wl'rl'ng and structural supports. They require require a 1 lona 

t b drl'lled l'n the exterior sheet metal of the access holes 0 e 

roof and thus reduce the resale value of the vehicle. From an 

appearance standpoint, the single light mounted on the roof is 

better than a single light mounted on the roof bar. The roof bar 

whl'ch is simplier than the roof mounting pro7ides an installation 

and does not effect the resale value of the vehicle. accessories 

One disadvantage attributed to the light bar and reported during 

our s·cudy from several large department s was that the unit could 

'1 It is felt that this problem be stolen easily from the vehlc e. 

t f mounting having a security lock could be cured by a better ype 0 

rather than the simple bolt-on units. 
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The overall economic cost of a roof installation compared 

with a light bar is shown below. 

Capital cost 5 
Vehicle modification6 
Hepair of modification 

at resale 
Installation cost 

Total Cost 

2-light bar with 
siren speaker 

$150.00 
00 

9.00 

9.00 

$168.00 

Hoof-mounted 
light 

$96.50 
18.00-31.00 

35.00 

18.00 

$157.50- 174.50 

For electrical system recommendations, see model specification. 

7. Interior of vehicle 

Hesearch indicates that the interior of the standard produc

tion vehicle does not satisfy the functional requirements of police 

usage. Placement of controls and equipment are not carried out 

with due regard to human factor considerations when the vehicle 

is modified for police work. A complete discussion of the human 

factors element may be found on pages 14 through 54 of this report. 

In order to eliminate many of the problems associated with interior 

modifications a portion of this research was devoted to the deSign 

of a front seat package which would meet the functional require

ments of police work. The results of this design effort may be 

found on pages 55 through 71 of this report. 

a. Violation of safety standards 

An area of concern about the current police vehicle interior 

which has developed from this study is related to violations of 

Federal Motor Vehicle Safety Standards. In modifying the vehicle 
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for police work, the front seat area is frequently cluttered with 

shotguns, radio equipment, lights, fire extinguishers, etc. The 

placement of these items violates the philosophy upon which the 

Federal Safety Standards were predicated in that they are frequently 

placed in positions which will increase the extent of bodily 

injury resulting from an accident. It is predictable that modif

ications of this nature which fail to consider occupant safety 

will result in indefensible lawsuits and the corresponding fiscal 

liabilities. The occupants being transported in the rear seat of 

police vehicles equipped with barriers and modified door locks 

are subject to a similar type of hazard and may, therefore, bring 

suit for injuries sustained in an accident. The changing mood 

of the general public, police officer associations, legal pro

fession, and courts with regard to auto safety must be considered 

when changing the interior design of a police vehicle. 

The approach to solving some of these safety problems was a 

front seat package composed of two bucket-type seats separated 

by a console containing the radio, siren, and other auxilIary 

equipment. This unit packages the equipment in a housing which 

reduces the likelihood of injury in an accident. In regard to 

the technical specification for the interior fabrics and vinyl 

materials, the selection of the interior trim is largely dependent 

on departmental usage policy. For example, a department which 

does not transport unruly prisoners may deem that carpeted floor 

and a combination cloth and vinyl seat are adequate for their needs. 
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On the other hand, a department which transports prisoners may 

expect that the interior will become soiled and select floor mats 

and seating materials which can be washed easily. The technical 

specification should cover the type of interior to be used. 

b. Seats 

On the basis of the human factors study previously mentioned 

it is recommended that the front seat of thp. vehicle have indi

vidually adjustable seats. The individual seat should be of the 

six-way adjustable type. The seats will be equipped with seat 

belts at all positions and upper torso restraint for the front 

seat passenger. 

c. Seat belts 

The Federal Motor V~hicle Safety Standards will be modified 

for 1972 model year vehicles. In all probability, cars produced 

beyond that date will not require seat belts and will rely on 

inflatable bags for occupant protection. The manufacturers will 

still be required to place seat belt anchors in the vehicle and 

many experts concede that both belts and bags should be used. 

d. Headrest 

The headrest must be locked in such a manner that an occupant 

of the rear seat cannot release the adjustment lock and pull the 

headrest from the seat. The object of this specification is to 

eliminate the possibility of a prisoner using the headrest as a 

weapon. 

8. Vehicle marki~ 

The police vehicle in performing its crime prevention function 

is most effective if it has a distinctive and easily recognizable 
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color scheme. Research findings indicate there are at least two 

advantages to the standardization of color schemes: 

First, because of psychological principles of concept forma

tion and stimulus discrimination, every individual forms expecta

tions related to objects in his environment and behaves in ac-

cordance with those expectations. Thus, if an individual expects 

a patrol vehicle to be of a certain color because it was in his 

home environment, he may be confused or fail to respond appropriately 

when police vehicles are painted differently in other places. 

Such confusion could easily result in failure to yield to police 

vehicles in emergencies, in traffic situations and other problems 

related to a lack of recognition. If a uniform national color 

scheme were adopted for the police vehicle, then expectations regarding 

the identification of a police vehicle would be appropriate in 

every part of the country, a benefit for both the police and the 

citizen. 

Secondly, there is greater apparent coverage when all police 

vehicles have the same color scheme regardless of whether they are 

stat~, county, township or municipally owned. Greater apparent 

coverage could deter some criminal activity. For instance, within 

some states, a highway patrol still exists. The primary functioi.1 

of this agency is to patrol the state highways, with little or, 

in some cases, no jurisdiction over any other area. However, if 

a would-be c~iminal or violator within a city or municipality could 
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not easily recognize the highway patrol car through external 

markings or paint color; the mere presence of the patrol car 

in this area might deter him from his premeditated wrong-doing. 

The Province of Ontario in Canada is now considering the 

adoption of a standard color scheme for all marked police cars. 

It is recommended that such a procedure be undertaken in the 

United states. 

The criteria for choosing colors for police vehicles should 

be that it be clearly distinctive from all privately-owned vehicles 

and yet not be ominous. In order to implement these recommendations, 

it may be necessary to restrict the uses of certain color combina~ 

1 b d · or law One such set of tions to police vehic es y or lnance . 

color combinations which is both distinctive and meaningful is the 

blue and white color combination currently being employed by some 

metropolitan police departments. 

Furthermore, it is recommended that rotating beacons hRve 

a standardized color. At the present time many Midwestern police 

departments are utilizing a rotating blue beacon. This color 

seems to be more distinctive against backgrounds of neon lights. 

Flashing red beacons may be confused with fire fighting and other 

emergency vehicles. 

It is recommended that the police vehicle be 
painted white above the belt line and blue 
below the belt line. 

126 

" 'II 
t,t' 
I I 
t~ 
,II, 
•• 

I' I ,.I 
I I 
-..-
" " :r1 
'I I' '",' . .. 

It is further recommended that police organi
zations adopt the blue beacon as the standard 
signal for marked police vehicles. In states 
having laws which prevent such a system, work 
should be undertaken to gain new legislation 
which will enable the use of blue lights for 
police service only. 

F. Model Specification 

Basically, the major modifications required of a vehicle 

have been discussed. In order to summarize the recommendations 

of this study a model of the technical specifications is pre-

sented. The model will not represent a complete request for bid 

since the portions governing the method of bid, delivery terms, 

and other legal aspects will not be present. Along with the 

specifications, a column of comments will be presented explaining 

the options which might occur. 
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TECHNICAL SPECIFICATIONS FOR A POLICE PATROL VEHICLE 

I. General Conditions Upon Which the Bid is to be Based 

The vehicles upon which the bid is to be made will be new 
cars of model year , constructed for police service 
and will contain all-equIpment and features listed for the 
standard police vehicle by the manufacture~, except as mod
ified in these specifications. 

The car is intended for use in the *(Oa) ~rea and will 
operate in ambient temperatures ranging from *(Ob) to 
* (Oc) . 

Any component or subsystem placed on the vehicle must be of 
the design and construction intended for police service even 
though those components and subsystems are not specifically 

~ named herein. 
f\) 

co 
The vehicle will meet all Federal and State regulations and 
laws in effect at the time of purchase. 

II. Vehicle Description 

*(1) having a wheel 
--~*~(~2~)~~--~i-nches. 

--------~~-------

The vehicle required is a 
base of not less than 

- ... ( 'III 

*Oa. 
*Ob. 
*Oc. 

COMMENTS 

State area. 
Lowest temperature. 
Highest temperature. 

*1. State body style 
desired. 

*2. 118 inches for a full
sized vehicle or 116 
inches for an inter
mediate-sized vehicle. 

JIll -



III. Vehicle Performance 

I-' 
I'\) 

\0 

The vehicle engine, transmission, rear axle ratio, wheel 
and tires will be selected in a manner which will permit 
the vehicle to have a minimum top speed of *(3a)mph and 
an engine piston speed to vehicle velocity ratio which 
does not exceed 0.5 fps/mph when in cruising gear. The 
vehicle must be capable of acceleration which will equal 
or better the times stated in the following schedule. 

0 to 30 mph in *(3b) sec. 

0 to 60 mph in *(3c) sec. 

0 to 90 mph in *(3d) sec. 

The power plant will operate on * (3e) fuel, 

Transmission 

The transmission will be a liquid cooled automatic 
transmission having a minimum of three forward speeds. 

Rear Axle Type 

The rear axle will be *(4) type. 

*3a. 6 cyl-90 mph maximum. 
v-8 depends on usage 
requirements. 

*3b. 3.5 sec. average 
3.0 sec. moderate 
2.5 8·S~ • max. pursuit 

*3c. 12 sec;. average 
10 sec. moderate 
7 sec. maximum pursuit 

*3d. 35-40 sec. average 
25-30 sec. moderate 
14.3 sec. max. pursuit 

*3e. Regular, ehtyl, 
unleaded, etc. 

*4. Either specify normal 
differential or limited 
slip. 



Cooling System 

The cooling system of the vehicle should provide suffi
cient cooling to maintain an ethylene glycol coolant mix
ture having a freezing point of *(5a) of at a tempera
ture below *(5b) of maximum during all driving conditions 
occuring at an ambient temperature of *(5c) of. In addi
tion, the vehicle cooling must provide sufficient cooling 
to meet the above requirement for a period of *(6) minutes. 

IV. Ride and Handling Performance 

I-' 
W 

o 

The manufacturer will equip the vehicle with all springs, 
shock absorbers, sway bars, tires, wheels and other sus
pension components to provide a vehicle with flat corner
ing characteristics and a positive Bundorf Coefficient 
which will fall between zero and a limit established by 
a line passing thru +*(7a) degree/g at O.lg lateral accel
eration and *(7b) degree/g at 0.5 lateral acceleration for 
all load conditions of the vehicle. The vehicle must be 
free of wheel hop, shake, or any other characteristic de
trimental to superior handling performance.* 

Steering System 

The vehicle must be equipped with *(8) steering. 

* 
** 

Does not apply to station wagon vehicle. 
g is a measure of acceleration. 
Ig is equal to 32.174 feet/sec./sec. 

*5a. 

*5b. 

*5c. 
*6. 

*7a .. 
*7b. 

15° below lowest 
ambient temperature, 
or use a 50-50 mix
ture if it meets re
quirements. 
Max. coolant temp. 
without loss of 
coolant is approx. 
250°F. 
Highest ambient temp. 
30 Minutes. 

1 degree/g** 
2 degrees/g 
The average production 
vehicle values are 
approximately 3 and 6 
degrees/g respectively. 

*8. Recommend power 
steering for all 
vehicles and feel 
that it is absolutely 
essential with full 
v-8 vehicles. 
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v. Brake System 

f-J 
W 
f-J 

It is preferred that the vehicle be equipped with power 
assisted disk brakes on all four wheels. In lieu of the 
availability of the aforementioned system, a power assist
ed system having disk front brakes and drum and shoe rear 
brakes will be considered. If the system is equipped with 
automatic adjusters, the units must pass part 3 of the brake 
performance specification below. Either system must meet 
the following performance specification. After the vehicle 
has been prepared for brake test according to methods out
lined in SAE J843b and J937a recommended practice. The 
vehicle will stand the following test with temperatures 
at the 300° level. 

Brake Performance Test 

1. The vehicle must make four stops from 90 mph at a de
celeration rate of 20 ft./sec. at two minute intervals. 
The vehicle must then make a "panic" or locked wheel stop 
from 60 mph without deviating from a 12-foot wide straight 
lane or yawling more than 15° from its original direction. 
The vehicle stopping distance from point of brake applica
tion to final stopping position should not exceed 172 ft. 
The test is to be conducted on a clean, dry concrete roadway. 
The vehicle will then be driven in reverse to approximately 
5 mph and the brakes applied to lock the wheels. 

2. The above performance should be repeated within five 
minutes. 

3. After completion of the test, the vehicle will be allowed 
to stand until the brake drums have cooled to ambient temp
erature. The vehicle will then be lifted and the wheels 
checked for proper adjustment. 



VI. Tires and Rims 

The vehicle must be equipped with *(9) tires 
mounted on heavy-duty rims having the maximum width 
available for police sGrvioe. The tire will be sized 
by the manufacturers to conform with the handling re
quirements contained in specification VI. Heavy-duty 
rim is intended to mean a wheel which has additional 
strength to withstand severe police service. 

VII. Electrical System 

Alternator 

The alternator will have a maximum charging rate which is 
approximately *(10) times the average discharge rate of 
the vehicle. The average discharge rate will include the 
normal equipment supplied with the vehicle and the follow
ing items: 

1. radio * (11) amps 
2. siren and public address amps 
3. flasher lights amps 
4. other amps 
5. normal, average discharge amps 

of vehicle as ordered ----------

Total average discharge rate 
(Sum of 1-4) 

The alternator must be capable of supplying approximately 
one third of its maximum charging rate at engine idle. 

*9. Recommend bias cord 
tires having four plys 
on tread and sidewall 
with 2 glass belts for 
patrol or a police 
special for sustained 
high speed driving. 

*10. 1.3 times is recommen
ded, however, 1.2 may 
be used in mild cli
mates. 

*11. The discharge rate of 
equipment to be added 
to the vehicle after 
delivery should be 
supplied to the manu
facturer by the depart
ment ordering the ve
hicle. The manufacturer 
can supply item 5 and 
size the alternator. 
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Battery 

The ener~y storage system should have sufficient reserve 
energy to permit reliable engine starts after the vehicle 
has been standing with the total average discharge rate 
occuring for a period of *(12) minutes in an ambient temper
ature condition of *(13) OF without the engine running. 

Radio Interference Suppression 

The vehicle will be equipped with the following suppression 
devices so as to limit radio interference to an acceptable 
level. 

Wiring Modification 

1. *(14) 
2. 
3. 

1. All courtesy light circuits should be modified so that 
they will not function automatically when doors are opened. 
These lights must be equipped with manual switch operated 
from the driver's position. 

2. Interior lighting must be modified to produce 20 to 30 
foot candle illumination at the driver and front passenger 
position. The light will be placed in a manner so as not 
to cast a shadow on the laps of the front seat occupants. 

3. other - *(15) 

*12. A thirty-minute 
period is recommended. 

*13. The lowest ambient 
temperature which can 
reasonably be expected. 

*14. List devices and 
positions. For further 
information on 
suppression devices, 
it is recommended that 
the police department 
consult with the manu
facturer of communi
cations equipment. See 
page 117. 

*15. At this point any 
additional wiring 
modifications for 
sirens, PA systems, 
spot and flashlights, 
ets. should be made. 



VIII. Equipment Mounti~g~ 

1, Radio Mounting Platform shall be located *(16) 
and consist of *(17) ----~~~-----

2. Other - see *(18). 

IX. Interior of Vehicle 

Police Model Trim *(19). 

*16. 

I *17. 

*18. 

The location in the 
trllnk of the iTeh1cle 
should be specified. 
Individual radios re
quire different moun't
ings which must be de
scribed. If a metal or 
plastic conduit is de
sired for passing wires 
from the trunk and 
radio location to the 
front seat~ it should 
be specified here. 
If roof mountings of 
lights or siren are 
desired, the roof re
inforcement should be 
requeste6 at this 
point. The make and 
model of equipment to 
be mounted and its 
location should be 
specified. 

*19. Modification of stand
ard upholstery and 
floor mats may be 
made to fit users 
requirements. 
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Seating 

The front seats must be individually adjustable for each 
occupant of the front seat, and be of heavy-duty quality. 
Heavy-duty is intended to mean that the coverings, cushion 
material, springs and frame are adequate for police cer
vice. All seating positions must be equipped with seat 
belts and the front seat occupants must be provided with 
upper torso restraints. The headrests on the seat backs 
must be provided with stops which prevent their removal 
from the seat back. *(20) 

X. Vehicle Exterior Color Scheme 

The vehicle will be painted white above the belt line 
and blue below the belt line. A white panel approxi-

~ mately 18 inches in height will extend horizontally w 
~ from the leading edge of the front fender the full 

length of the vehicle. The panel should permit a 
blue strip to exist between the panel and the belt 
line. 

Xi. Additional Features 

\ 
See *(21) 

Optional Radio Speaker Suggestions: 
Mount two permanent magnet speakers between headlining and the 
roof of vehicle, in roof rail area, approximately lott back 
from ttAl! post. Two lead wires to be connected to the speaker 
terminals of each speaker (neither terminal grounded) and 
routed to the back of the dash board. Speakers must have a 
voice coil impedance of 8 ohms and be capable of accepting a 
maximum of 2.5 watts of audio power in the frequency range of 
500 to 3,000 Hz without distortion. 

*20. Recommend six-way 
adjustable if 
available. 

*21. Various manufacturer's 
options may be speci
fied at this point, 
such as air conditioning, 
limiter fer the trunk 
lid, etc. 
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G. Optional Equipment 

The manufacturers offer a variety of equipment which can be 

added to the vehicle. Among this optional equipment is air 

conditioning. A discussion of the human factors involved in the 

selection of air conditioning is found on p~ges. 28 through 32 

of this report. Other options which might be considered are 

enumerated below. 

1. Optional equipment available from the manufacturer 

a. Deck lid remote release: Depending on the manufacturer, 

this device may be a vacuum or electrically-operated lock which 

permits the truck to be opened from the driver's position. This 

unit permits the driver quick access to equipment carried in the 

vehicle's trunk and eliminates the fumbling for keys in an emer

gency situation. 

In discussing the operation of the trunk lid, it should be 

noted here that whether the police officer uses the remote switch 

to open the trunk or whether he does it manually, depending on the 

model of police vehicle, the possibility exists of the open trunk 

lid visually blocking off the roof beacon from anyone to the rear 

of the vehicle. If this occurs, some type of limiter should be 

installed to prevent the lid from blocking the beacon. This 

additional component should be included in the specification. 
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b. Fast idle control: Some manufacturers offer a manually-

operated control to permit an increase in the idle charge rate of 

the alternator, This accessory would be good for a vehicle having 

large average discharge rates in that the fast idle could be used 

to reduce the rate of discharge when the vehicle is stationary. 

c. Hood locks and warning systems: An additional security 

measure is a tamper-proof latch operated from inside the vehicle. 

Another security feature is a device which would sound the horn 

if the hood i~ raised. This unit could be de-activated for normal 

maintenance activity. 

d. Keys: It is possible to obtain a single key for all the 

locks on a vehicle, or to order a fleet which uses the same key. 

The latter has the disadvantage of officers consciously or un-

consciously using the wrong car. However, master keys could be 

made for appropriate members of the aepartment with the officer 

maintaining one key which fits only one car. 

e. spot lights: Windshield post-mounted lights are availa

ble as well as the hand held style. The hand-held model has 

limited usage on one-man patrols because of the lack of adequate 

mount while, on the other hand, vehicle-mounted spots are less 

flexible than their counterpart. Evaluation of the two types of 

units is largely subjective. 

f. Rear window defogger: Recommended where climatic cond-

itions require it. 
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g. Oil pressure gauge: The oil pressure gauge is probably 

of more interest to the maintenance personnel than it is to the 

police officer operating the vehicle. 

h. Ammeter (see g). 

i. Calibrated speedometer: It is usually part of the 

recommended police paekage. 

2. Optional equipment not available from the manufactUrer 

Many police departments have adopted a policy which permits 

the pushing of another vehicle via a "push bumper." The practice 

is done to clear traffic, reducing the likelihood of an accident. 

Road service performed by the police officer also improves the 

image of the police department in the public eye. Departments 

operating with the simplest form of push bumpers (two upright 

guards extending four inches in front of the regular bumper) re-

port a reduction in the incidence of damage to the front sheet 

metal and grille. Expressway traffic cars have a much more elaborate 

push bumper. Most of these units are designed within the depart-

ment using them or by a conversion center. 

3. Modifications requested but violating the Federal Motor 
Vehicle Safety Standards 

a. Disconnect the latches so that the doors cannot be 

locked from the interior. 

b. Disconnect the interior door handles on the rear doors 

of the four-door sedans. 

c. Temporarily disconnect switch for the stoplights. 
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d. Separate front and rear compartmnnts with wire or 

plastic screening. 

A complete list of options which can be used to modify the 

police vehicle are shown in Appendix 5. 
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VI. POLICE VEHICLE MAINTENANCE 

The policies associated with the maintenance of police 

vehicles are generally one of . t organlza ion, fleet size and depth 

of services to be performed. It· n erVlews indicate that mainten-

ance takes place under varying situations. In defining the 

responsibility of performing vehicle service and maintenance, it 

is found that some cities organize around a single 

Public Works garage serving all city departments, 

Department of 

Other cities 

are organized around a police garage, while still others depend 

on both the police personnel and the DPW to maintain and service 
the vehicles. The range of work performed is dependent upon the 

fleet size, fleet age and manufacturers' warranties. The range 

of work performed may be limited to light.repair work and services, 
or it may extend to maJ'or repal'rs b . elng performed by contract 

vendors or under warranties as in Chl·cago. It may even extend 

to complete repair facilities and servl'ces f as per ormed by Detroit's 
DPW garages. 

From an organizational standpoint, there does not seem to be 

any great advantage of one system over another. The only organ-

izational problem which seems to eXl'st . lS the lack of feedback 

from the maintenance group to the using departments having DPW 
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garages. It is impossible to evaluate the seriousness of this 

problem due to the variability of structuring and budgeting of 

these units. 

The organization of any repair facility and the depth of 

maintenance is dependent upon fleet size and fleet management 

policies. For example, a fleet maintenance operation dealing 

with light repair work and preventive maintenance (such as brakes, 

exhausts, tune-ups, lubrications, etc.) requires a vehicle

mechanic ratio of between 15:1 and 30:1. 1 A vehicle brought in 

on a preventive maintenance schedule will require approximately 

two to three hours of work for each servicing. Approximately 

three vehicles can be serviced per man per day. If vehicles are 

scheduled in at least once per month, the mechanic will be per

forming preventive maintenance 5-10 days per month, and his time 

may increase if the work is performed on mileage intervals. For 

example, if a vehicle is scheduled at a 3,000-mile interval, or 

a once-per-month interval which ever occurs first, it will come 

into the garage for preventive maintenance more frequently than 

once per month if it averages more than 100 miles per day. Such 

mileage can be expected if the vehicle is used two or three 

shifts per day. 

If the departmental vehicles are relatively new and warranties 

cover the major portion of the vehicle, the light repair service 

and preventive maintenance will be the only functions which the 

garage usually must perform, exclusive of accident repair, of course. 

IThese values based on Flat Rate Manual and the experience 
of the authors. 
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An estimate of garage personnel can be achieved based 
on total departmental mileage. Thus: 

mechanics hours devoted 
to preventive mainten- = 
ance per year 

total departmental mileage pe~ year x 2.5 
preventive maintenance mileag~ interval 

(The figure 2.5 represents the estimated average hours 
spent for preventive maintenance per vehicle per 
servicing.) 

If the vehicles are serviced on a time interval rather 
than a mileage interval, mechanics hours devoted to 
preventive maintenance per year can be approximated as: 

30 x fleet size = hours/year 

(The figure 30 represents the average 2.5 hours spent 
for preventive maintenance servicing per vehicle multi
plied by 12 months.) 

The number of men required to perform preventive mainten
ance can be derived from the following formula: 

mechanic hours devoted to preventive maintenance 
2,000 

(The average hours available for work per year is 
approximately 2,000 hours per man.) 

In addition to the preventive maintenance function the 
vehicle must be fueled, cleaned, have its tires changed 
and be repaired. It is estimated that the total garage 
personnel is approximately three times the personnel 
involved in the preventive maintenance function. Thus, 
total garage staff can be approximated on the basis of: 

mechanic hours devoted to preventive maintenance 
667 

A second approach which can be used to estimate the garage 

facility involves the departmental size. A department which 

patrols on a 24-hour basis has 8-10 officers per vehicle when 

using two-man cars. Therefore, if the officer strength of the 
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department is known, the approximate number of cars can be esti-

mated. It is approximated that the average police vehicle in an 

urban setting accumulates 30,000 miles per year. 

The cumulative mileage given can be estimated as: 

yearly mileage = 3,000 x number of patrolmen 

This value of yearly mileage may then be used in the first 

equation given on the preceding page to determine the mechanic 

hours devoted to preventive maintenance per year and the total 

garage size. 

The question of whether a department should do its own 

maintenance is not determined strictly by the size of the fleet. 

However, it would be difficult to justify a maintenance facility 

for a fleet under 25 vehicles. Fleets under 25 should consider 

maintenance contracts with garages in the area because insuffi-

cient work exists for one man. Maintenance of fleets between 25 

vehicles and 200 vehicles may be accomplished on either a mainten-

ance contract basis or in a municipal garage: The garage size 

would vary from a one-man operation to a 10-~'an operation in this 

fleet size range. A careful study of the availability of quali

fied personnel, capital investment in buildings and equipment, 

plus other overhead costs such as administration, benefits, and 

services would be required to justify such a municipal operation. 

If the fleet size is greater than 200 vehicles there is little 

question that a garage facility can be economically operated. 

These fleet size break points are based on fleets consisting of 
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passenger cars having an average age of one year. If trucks, 

garbage packers and other pieces of heavy equipment are in the 

fleet, manpower requirements will increase. A second way of 

looking at such a mixed fleet is that the breakpoints of 25 and 

200 would be reduced. No attempt will be made to adjust these 

breakpoints for the variables involved are too numerous. 

In judging the extent of repair work which should be u~der-

taken in any garage, the investment in manpower, equipment, and 

capital should be justified on a usage basis. If the volume of 

work is large enough, good management practices should permit a 

savings in the cost of repairs which equals the profit of the 

outside contractor. 

Before discussing the different levels of maintenance which 

must be performed, the question of performance of daily vehicle 

maintenance must be considered. Interviews indicate that many 

departments require their officers to perform daily service on 

their own vehicles, and thereby save the expense of having an 

attendent. Such practice may prove to be a false economy measure. 

Eecause the officer runs the risk of getting dirty performing 

such chores as filling tires, checking radiators, checking crank-

cases, etc, essential maintenance is frequently neglected and 

results in costly repairs or added operational expenses. For 

example, excessive tire wear due to underinflation of tires is 

frequently evident in departments following the practive of having 

its officers perform their own daily maintenance. 

144 

L1.l 
'II 
tt 

I 

1'1 
rl-

I 
Iii 
e l • 

1'1 
lJ 
I I 

•• 
I I 

r' 
I I 
i·, 
I •• 1 
I I 
L.I 
I I 
tt 

It is recommended that the daily maintenance be 
performed by personnel trained and responsible 
for that function. 

The design of automotive components in the past decade has 

reduced the amount of maintenance required and lenghtened the 

interval between servicing. A police vehicle is subjected to 

more severe service conditions than are imposed upon the average 

passenger vehicle. Therefore, preventive maintenance must be 

carried out with greater frequency than is indicated by the 

manufacturer's recommendation for normal service. There is no 

way to pick an optimum mileage at which the police vehicle should 

be serviced. In discussing the problem with various people 

having responsibility for maintaining police vehicles, it is 

concluded that intervals of 2,OOO-3~000 miles are most frequently 

used by departments having good maintenance. 

The recommendation based on this practical experi
ence is that a vehicle be given a daily inspection 
of gas station items, a monthly or 3,OOO-mile inter
val depending on which occurs first, for lUbrication, 
and major inspection at 9,OOO-mile intervals, with 
additional items at 27,OOO-mile intervals. The items 
of service to be performed are listed in the following 
tables. 
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Table 6.1 

Daily Maintenance 

I. Underhood Items 

1. Check engine oil level. 
2. Check coolant level in the radiator. 
3. Check transmission oil level (automatic transmission). 
4. Check battery water level. 
5. Check windshield washer reservoir level. 

II. Exterior Items 

1. Inspect all driving lights, turn signal, etc. 
2. Inspect horn and siren operation. 
3. Inspect for body condition and whether vehicle 

requires washing. 
4. Check tire inflation pressure. 

III. Interior Items 

1. Check brake pedal. 
2. Check clutch pedal (standard transmission). 
3. Check parking brake. 
4. Check windshield wiper and washers. 
5. Check interior lights. 
6. Check interior condition and cleanliness. 
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IV. 

Interior of Vehicle 

1. Check brake pedal-adjust if necessary. 
2. Check clutch pedal-adjust if necessary. 
3. Check parking brake-adjust if necessary. 
4. Check windshield wiper and washer. 
5. Check all vehicle lights. 
6. Lubricate door hinges and 1001·s as needed. 
7. Interior condition and cleanliness. 

General Operations 

1. Wash vehicle (if required). 

Table 6.3 

9,OOO-Mile or 3 Months Service 

9,OOO-mile inspection consists of the 3,OOO-mile 
inspection plus the following operations: 

1. 

2. 
3. 

4. 

5. 
6. 

Replace spark plugs, distributor points, 
condenser and rotor (tune-up). 
Adjust carburetor (as needed). 
Remove brake drums and inspect lining 
(replace as needed). 
Check disk brake pads for wear (replace as 
needed) . 
Adjust valves. 
Check headlight alignment. 
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I. 

II. 

Table 6.2 

3,000-Mile Interval 

Under-the-Hood Operations 

1. Change engine oil and oil filter. 
2. Check radiator level and quality of coolant 

for freezing point (in cold weather only). 
3. Check automatic transmission oil level. 
4. Check power steer reservoir level. 
5. Check battery water level and clean battery 

connections. 
6. Check windshield washer reservoir. 
7. Check brake fluid level in master cylinder. 
8. Inspect brake lines for leakage at fittings. 
9. Inspect all hoses for coolant leaks. 

10. Check for oil leaks at valve cover, filter and 
oil pan with engine running. 

11. Lubricate heat riser valve (if so equipped). 
12. Check belt drives for tension and belt condition. 
13. Check PCV valve and anti-pollution controls. 
14. Check carburetor air cleaner. 
15. Lubricate hood latch and other pOints as needed. 

Under the Vehicle Operations 

1. Lubricate chassis. 
2. Check transmission level(standard transmission). 
3. Check rear axle lubrication. 
4. Inspect front and rear suspension components for 

damage or wear, and shocks for leakage. 
5. Inspect exhaust system. 
6. Inspect brakes for proper adjustment, condition of 

all brake hoses and lines. Adjust if necessary. 
7. Inspect tires, including spare for proper inflation, 

abnormal wear patterns and tire damage on tread 
and side walls. Remove any foreign objects from tires. 

8. Lubricate parking brake cables. 
9. Chee~ front wheel bearing adjustment. 
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Table 6.4 

27,000-Mile Service 

These additional operations should be performed at 
27,000 miles. 

1. 
2. 
3. 

4. 
5. 

6. 
7 . 

8. 
9. 

10. 

Extended lubrication of vehicle. 
Change carburetor air cleaner. 
Change automatic transL .ssion fluid and 
filter. 
Change fuel filter. 
Change rear axle lubricant if vehicle is 
equipped with limited slip type differential. 
Replace shocks. 
Inspect radiator and heater hoses for 
hardening. 
Run compression check on engine. 
Check battery cell specific gravity. 
Check alternator and regulator for proper 
operation. 



VII. REPLACEMENT OF VEHICLES 

Vehicles must be replaced as they get old, wear out, or be

come obsolete. The goal of a replacement policy is to have the 

desired type of vehicle, from both a functional and a safety 

point of view, for the least overall cost, year in and year out. 

After discussing replacement policies with a number of police 

departments and studying the literature on this subject, it is 

concluded that subjective judgments must still be used in formulating 

replacement policies. It will be the purpose of this report to 

present guide-lines for making the replacement decisions. 

The approach to be used in presenting the material on this 

subject will be: 

(1) Discuss the general costs involved; 

(2) Present the cost figures upon which the replacement 

decision is to be made; 

(3) Present the costs not included in the replacement 

decision; 

(4) Present some current replacement policies; 

(5) Discuss why mathematical models are not feasible at the 

present time, 

In this discussion on replacement a !!typical police department!! 

will be considered which has the following features. 
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(1) Usage is approximately 30,000 miles/year for each 

vehicle. 

(2) Vehicles are purchased only once, or at the most twice, 

a year. In other words, replacement of vehicles occur in fleet 

or volume purchases once or twice a year. The reason for this 

is to reduce the expense involved in the bidding and purchasing 

procedures. The bidding and purchasing procedures cost almost as 

much for one vehicle as for several hundred and can easily cost 

several hundred dollars. 

(3) Vehicles have had good care and are in presentable 

condition when they are traded. 

(4) A preventive maintenance program exists for the fleet . 

How the facts as to the effectiveness of this program effect the 

replacement decision will be discussed later. 

A. Vehicle Costs - In General 

There are many costs associated with the ownership of vehicles. 

These costs can conveniently be divided into five categories. 

Fixed costs are those that do not vary with the mileage or 

age of the vehicle. For example, overhead costs for the repair 

and service are fixed costs. 

Mileage costs are those costs that increase as the number of 

miles driven per month increases, such as gas, oil, tires and 

preventive maintenance. 

Depreciatiort and wear-out costs are those costs that change 

as the vehicle gets older either in terms of years or in terms of 
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total mileage. Depreciation per year decreases as the vehicle gets 

older, but parts repair, due to wear out, increases as the vehicle 

gets older in terms of mileage. 

Modification costs are those costs incured in the commissioning 

and decommissioning of the vehicle. These costs would cover such 

items as installing radio equipment in a new vehicle, removing 

radio equipment from a vehicle before disposal, application and 

removal of decals) and installation of other specialized police 

equipment. 

Non-scheduled repair costs are those costs related to random 

failures of vehicle components. These failure costs may be high 

on a new vehicle due to manufacturing defects. These costs are 

relatively low during the usable life of the car; however, they 

tend to increase as the car wears out with increased mileage. 

B. Costs Important to the Replacement Decision 

The three types of costs that are important to the replacement 

decisions are depreciation, repair (not preventive maintenance but 

repair due to wear out) and modification. 

1. Depreciation 

This cost is the difference between the price that is paid for 

a vehicle and the price for which it is sold. The depreciation 

cost is affected by several factors: 

(a) Make of vehicle 

Certain makes of vehicles seem to depreciate less than other 

makes in a particular time period. For example, in comparing first 
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year depreciation of four-door models of Chevrolet, Ford, and 

Plymouth, the depreciation was $1175.00, $1225.00 and $1310.00, 

respectively.l 

(b) Model line of vehicle 

Certain model lines depreciate at a faster rate than other 

models; for example, the difference in first year depreciation 

between a Plymouth Fury III and a Fury I was $115.00; between a 

Ford Custom and Galaxie, $130.00; between a Chevrolet Biscayne and 

Impala, $125.00,2 The more deluxe models seemed to depreciate 

less than the standard or basic models. 

(c) Amount of fleet discount 

In past p~actice, the automotive manufacturers have offered 

fleet discounts on large volume sales. These discounts have re

duced the original unit price of the vehicle. Such practice 

would permit small departments to enter a jOint purchase agreement 

with their neighboring departments to achieve a reduction in 

original cost. Recently, Ford and General ~otors announced that 

they were discountinuing fleet discounts to local governments. 

Insufficient time has elapsed since the announcement to accurately 

determine the effect or dUration of the policy. 

(d) Used car market 

The used car market affects the price that the dealer will 

pay for retired police vehicles. If the market is good, the price 

will be high and if the market is low the price the dealer will pay 

will be low. The used car m~rket also varies considerably with the 

geographical location and by makes and models. 

INational Market Reports, Inc. Red Book. (Illinois, 1969) 
Vol. 59, No.1 

2Ibid . 153 



(e) Effectiveness of maintenance program 

A used car that appears to have been well-maintained always 

brings a higher price on the used car market than a vehicle that 

doesn't appear well-maintained. 

(f) The age of the vehicle 

As a vehicle gets older, its depreciation per year decreases. 

The depreciation in the first year is considerably higher than in 

the second year and so on. This goes on for about six or seven 

years after which the depreciation remains constant or else goes to 

zero. For example, a $3000 vehicle that depreciates $1000 the 

first year will only depreciate $500 the second year. Therefore, 

from a depreciation point of view the longer you keep the vehicle, 

the less the depreciation cost per year. 

2. Repair cost 

The repair costs referred to are the costs of repairing and 

replaCing parts that wear out through use as distinguished from 

costs involved in a preventive maintenance program. The preventive 

maintenance repair replacements are scheduled and predictable. 

The wear out repairs are usually unpredictable and unscheduled. 

These repairs increase as the accumulative 'nlleage on the vehicle 

increases. For example, a very low incident of unscheduled repairs 

would be expected between 20,000 and 30,000 miles, but between 

80,000 and 90,000 miles the probability of unscheduled maintenance 

increases. The cost of unscheduled repairs is very hard to predict 

because of the variations in vehicle designs, the service which 
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they have experienced, and the maintenance care they received. 

An additional cost is incured when the failure occurs during 

service due to time lost by personnel using the vehicle. Should 

the failure result in an accident, additional costs are inGured. 

For a police fleet, a maintenance program is not a matter of costs 

but one of safety. In almost all cases a preventive maintenance 
I 

program gives a department lower overall cost1, It is difficult 

to prove this because of the intangible costs of not losing 

personnel time an~ not having accidents are not accountable. Thus, 

a preventive maintenance program may have a higher apparent cost 

because dollar values are accernable. A department should have 

a preventive maintenance program even if it doesn't give them 

lower costs because good preventive maintenance is the best way 

to insure that the vehicles are in as good a condition as possible 

from a safety point of view. 

From general observation and discussions with repair people, 

the author makes the subjective judgment that most well-maintained , 
vehicles should go about 60,000 to 70,000 miles without major 

repair costs. 

In contrast to depreciation costs, which indicate that you 

should keep the vehicle as long as possible, repair costs indicate 

you shouldn't keep the vehicle too lohg because repair costs 

increase with mileage. 

3. Modification costs 

These are the costs of the final conversion of the delivered 

vehicle into a finished police vehicle and the stripping of a used 

vehicle that is about to be sold, They include such costs as 
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installing radio equipment (and removing it later), roof lights, 

switches, consoles, and markings. It usually costs a minimum of 

$150 to $200 to commission and decommission a vehicle as described 

above. These costs are non-recoverable so that the fewer times 

you change vehicles the lower your modification costs will be. 

These costs indicate the same direction as depreciation costs; 

namely, keep the vehicle as long as possible. 

C. Costs Not Included in Replacement Deeisions 

It is the opinion of the author that the following costs are 

more or less independent of the replacement policy or the age and 

accumUlative mileage of the vehicles. 

1. Direct operating costs 

These costs are for such items as fuel, oil, tire, windshield 

washer flUid, antifreeze, etc. These costs change very little 

over the life of a vehicle and for all practical purposes can be 

considered independent of the age or accumulative mileage. 

2. Accident costs 

ACCident repair costs are self-exp.lanatory and are obviously 

independent of age or accumUlative mileage, providing the vehicle 

is reasonably maintained. 

3. Preventive maintenance cost 

These costs include oil changes, inspection, brakes, filters, 

etc. They are scheduled and are very predictable on a mileage basis. 

For the most part these are independent of the age and accumulative 

mileage of the vehicle. In other words, the preventative maintenance 
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on a vehicle with 20,000 to 30,000 miles on it is about the same 

as a vehicle with 50,000 to 60,000 miles on it. 

Therefore, the above three costs do not affect our replacement 

decision because they are independent 

and how many miles it has been driven. 

D. Present Replacement Policies 

of how old the vehicle is 

As a result of many discussions with police departments 

concerning their replacement policies, it can be concluded that 

they vary considerably. For example, Kansas City is trying out 

a program which they seem to do very well with whereby they buy 

a model tha~ sells well on the used car market and keep it for 

only one year. They purchase a top-of-the-line model because this 

model sells better on the used car market. They also have instituted 

a program of vehicle preservation among their officers and this, 

with the better grade of vehicle, appears to have improved the 

officers' attitudes toward vehicle care. The vehicles are painted 

standard production colors and equipped with removable decals for 

police identification. 

In order to make this policy work one must buy readily re

salable vehicles, get a good fleet discount, maintain the vehicles 

mechanically and appearance-wise, keep the modification costs at 

a minimum. With this type of replacement policy the repair costs 

(other than preventive maintenance) should be very low. The fact 

that fleet discounts will be discountinued may seriously affect 
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this replacement policy. Also, more time is needed to ascertain 

the effectiveness of this replacement policy. Of course, these 

vehicles should meet the performance specifications as outlined 

in Chapter 5. 

Some other departments buy standard models which have lower 

resale as well as lower first cost and keep them for longer periods, 

such as three, four, or even five years. In these cases resale 

value is low and repair costs are high, but depreciation per year 

is quite low. 

The majority of the departments interviewed use a policy 

somewhere in between the two extremes just mentioned. They replace 

either on a two year basis or on a mileage basis ranging from 

60,000 to 80,000 miles or higher. 

Detroit pulls a vehicle out of police duty at two years and 

then either transfers the vehicle to non-police duty or trades it, 

depending on its condition. 

These policies are very subjective and depend to a great 

extent on such things as: 

(1) Police image that the community desires. 

(2) Quality of maintenance work. 

(3) Type of police duties vehicle is used for, such as 

chase vehicle, push car, prisoner transport, etc. 

(4) Budget limitations. Even though a more expensive ve

hicle would depreciate les~, many city councils won't okay the large 

initial cost. 
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E. Mathematical Models of Economic Replacement Policies 

A review of the literature concerning economic replacement 

models (see Appendix 7) has led to the conclusion that these 

models are not feasible for use by most police departments at 

this time. The reasons for this conclusion are as follows: 

(1) The models are too complex and require rather sophis

ticated data systems. 

(2) Most of the models are concerned with replacing 

individual vehicles rather than fleets. For example, the model's 

output may indicate vehicle A should be retired this week and 

possibly vehicle B next week, rather than indicating an overall 

replacement policy for the fleet. 

(3) Many of the models use historical data in their decision 

processes. This data may not be valid to be used for present 

replacement decisions. 

(4) All of the models require accurate up-to-date data 

which most police departments don't have available. 

Therefore, it is concluded that these classic economic replace

ment models are not applicable at this time to the majority of 

police departme~ts. ~his is not to say that these models may not 

be useful where they can be properly applied. 

The replacement decision is a very important one for all police 

departments because of their objectives of having a functional 
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police vehicle that performs safely, and of having the lowest 

overall costs. 

It has been pOinted out that the three most important costs 

in the replacement decision model are: 

Depreciation 

Repairs 

Modifications 

If good cost data is available and if the police 
department buyers are knowledgable of all of the 
factors involved, it is recommended that a simple 
model using the sum of the above three costs be 
used for the replacement decision. If the cost 
data is not readily available, it is recommended 
that a subjective judgment be used and vehicles 
be replaced every two years or every 60,000 to 
70,000 miles, whichever occurs first. 
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VIII. FACILITIES PLANNING FOR POLICE FLEET MAINTENANCE 

A. Introduction 

The purpose of this part of the chapter is to present a 

program to determine the equipment and facilities needed to 

accomplish fleet maintenance as an in-house operation; and to 

ascertain the point at which an in-house operation becomes pre

ferable to contracting the service to an independent garage or 

service center. Maintenance as used in this chapter means 

primarily preventive maintenance and does not include accident 

work or extensive heavy repair work. 

This part of the chapter is divided into four main sections. 

The first section is the Introduction. Section B itemizes the 

equipment and facilities required to perform the maintenance 

operations and derives the equations for the quantity of equipment 

needed, based on manpower and fleet miles. Section C presents 

the costs of manpower, equipment and material for an in-house 

operation and the cost of contracting the maintenance to an 

independent service center. This section also derives the break-
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even calculations for determining which method should be used. 

The conclusions drawn from the break-even analysis are presented 

in Section D. The tables at the end of this chapter contain tabu

lated information relative to the derivations and analysis which is 

referenced in the text itself. 

1. Maintenance requirements 

The maintenance requirements prescribed in this section 

represent a composite of vehicle manufacturers' specifications 

and the recommendations of manufacturers' service managers, and 

are given in greater detail in Chapter VI of this report. While 

geographic location and severity of usage may necessitate the 

addition or deletion of items, the listing presented is compre

hensive and, in the great majority of cases, may be used with 

only minor alterations. 

This recommended maintenance schedule consists of replacements, 

adjustments and inspections to be performed daily, and at intervals 

of 3,000 miles, 9,000 miles and 27,000 miles. 

a. Daily inspection 

The daily maintenance schedule (Table 6.1, page 146) pre

scribes the necessary inspections that should be performed 

between each servicing of the vehl·cle. A conscientious daily 

inspection will preclude any gradual impairment of the mechanical 

system due to an out-of-adjustment condition or a lack of 

lubrication or coolant and assure the correct operation of those 

devices related to the safety of the operator and passengers .. 

l' ,.1 
Since the time for ~erforming these daily checks is about five 

minutes, it would be more effective to have the daily inspection 

the responsibility of regular gas station servicemen rather 

than police officers. (This concept is discussed more fully in 

Chapter VI, page 144.) 

b. Regular maintenance 

The 3,000-mile maintenance (Table 6.2, page 147) is fundament-

ally an oil change, chassis lubrication and a detailed inspection 

of the chassis components and safety items. The time required 

for this maintenance is four hours (1/2 day).l 

At 9,000 miles (Table 6.3, page 148) a tune-up and an align-

ment are prescribed in addition to the oil change, chassis lubri-

cation and inspection. An additional four hours are required 

for the 9,000-mile maintenallce for a total of eight hours (1 day).l 

The requirements of the 27,000-mile maintenance schedule 

(Table 6.4, page 149) are basically an extension of the 9,000-

mile maintenance with a recommended replacement of a number of 

items. The time for the 27,000-mile maintenance is sixteen hours 

(2 days).l 

B. Equipment Requirements 

Table 8.1 lists the equipment that will be necessary in 

performing the required preventive maintenance service and the 

price that is listed is an estimate of the competitive price for 

this equipment. 

IThese times are very liberal and would allow for most repair 
work required as a result of the inspections such as brake re
placements, wheel alignments, etc. A shop with well-maintained 
vehicles should be able to beat these times by as much as 20%, 
but shops starting a preventive maintenance program will find 
these times about right. 
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Table 8.1 I I 
Cost _______ ~E~gui2~m~e~n~t~ _______________________________________________ ~ ____ _ t! 

II 
t 

1. Single post frame contact lift 

2. Packages air compressor 

3. Alignment rack 

4. Alignment accessory package 

5. Tire changer 

6. Mechanical wheel balancer 

7. Total performance scope analyzer 

8. Hi-compression tester 

9. Exhaust emission analyzer 

10. Automatic transmission tester 

11. Alternator-regulator tester 

12. Battery cell analyzer 

13. Battery charger 

14. Battery tester 

15. Brake pedal adjustment gage 

16. Brake shoe adjustment guide 

17. Diaphram brake bleeder 

18. Headlight aiming kit 

19. Oil drain tank 

20. Ceiling reel lube set 

21. Roll-about oil tank 

22. Hydraulic floor jack 
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730.00 

890.00 

3760.00 

226.00 

450.00 

692.00. 

2480.00 

48.00 

660.00 

140.00 

150.00 

36.00 

129.00 

58.00 

37·00 

10.00 

84.00 

109.00 

94.00 

1766.00 

130,,00 

180.00 
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Table 8 .1, cont'd I 

j 
I 

Equipment Cost I 
i 

23. Gasoline tanker 265.00 
I 

24. Basic tool kit 237.00 

I 139.00 25. Impact wrench 

26. Mechanic's vise 52.00 

27 . Tool stand 37.00 

28. Work bench 40.00 

29. Storage cabinets 67.00 

30. Drum racks 19.00 

31. Roll-about vacuum cleaner 115.00 

32 . Belt tension gage 17.00 

33. Cement block building - 13./sq. ft. 
16 ft. ceiling 

165 

------- ~-~--~ -- --- -~---- ---

j 



Table 8.2 gives the quantity of each piece of equipment that 

is required, based on the manpower. As a justification for the 

number of hOists, there are two reasons; first, the obvious 

reason is that if a hoist is down for repair, a spare is needed, 

but the second reason is a realistic approach to shop operations. 

Often, during an inspection, a vehicle is found to require 

maintenance other than the routine maintenance that was prescribed. 

Should this occur and replacement parts have to be ordered from 

a parts wholesaler, the vehicle can be left on the hoist while 

the mechanic uses an auxiliary hoist to start his next job. 

Therefore there should be an excess in the number of hoists, not 

just one per mechanic. 

Certain equipment items depend on usage rather than manpower. 

These items are designated as graphs in the equipment table. 

1. G-I Tire and wheel equipment 

This analysis for the tire changing equipment assumes: 

(1) that tires need to be changed on the average every 

9,000 miles; 

(2) that the time required to change four tires and balance 

them is equal to approximately 1.5 hours. 

The above calculations also apply to the alignment equipment. 

2. G-II Total performance scope analyzer 

The scope analyzer and related equipment are used for the 

tune-ups every 9,000 miles. The time for the tune-ups is two 

to three hours, or about three vehicles per day, and even though 
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Equipment 
No. 

.I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

1 

2 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 

2 

3 
1 

1 
1 
1 
1 
1 
l' 
1 

1 

2 
2 
1 
1 
2 
1 
2 
2 
2 
1 
4 
1 
1 

Table 8.2 

QUANTITY OF EQUIPMENT TABLE 

SERVICE-MEN 

3 4 5 6 7 8 9 

5 6 8 9 11 12 14 
III III 1 

- G-I -
- G-I -

G-I -
G-I -

- G-II -
- G-II -

1 1 1 1 1 1 1 
1 1 1 1 2 2 2 
1 1 112 2 2 
III III 1 
III III 1 
1 1 1 1 1 1 1 
1 1 1 1 2 2 2 

- G-III-
- G-III-

III 1 2 2 2 
- G-IV 

3345668 
222 222 2 
1 1 1 1 2 2 2 
1 1 1 1 III 
3 4 5 6 7 8 9 
122 2 333 
3 4 567 8 9 
3 4 5 6 7 8 9 
3 4 5 678 9 
1 1 1 1 .2 2 2 
4444444 
1111222 
1222333 

Calculation 

10 

15 
1 

1 
2 
2 
1 
1 
1 
2 

2 

8 
2 
2 
1 

10 
4 

10 
10 
10 

2 
4 
2 
4 

11 

17 
2 

1 
2 
2 
1 
1 
1 
2 

2 

9 
2 
2 
1 

11 
4 

11 
11 
11 

2 
4 
2 
4 

12 

18 
2 

1 
2 
2 
2 
2 
2 
2 

2 

10 
2 
2 
1 

12 
4 

12 
12 
12 

2 
4 
2 
4 



the scope is not used continuously throughout this period it 

should be available for use any time within the period. 

Therefore: 
Total Mileage/Yr. 

9,000 
= no. of Tune-ups/Yr. 

3 Tune-ups/Day x 240 Days = 

No. of Scopes 
Mileage/Yr. = 9,000 

No. of Scopes = Mileage/Yr. 
6,480,000 

3. G-III Brake equipment 

720 Tune-ups /Yr. S cope 

1 x 
720 

It is assumed that the brakes will have to be relined every 

27,000 miles and that it takes approximately 1/2 day for the job. 

This is a big assumption, and the frequency with which the brakes 

need relining is quite a variable thing. Many fleets may have 

to reline more often than indicated and therefore should h~ve 

more eqUipment than indicated. 

4. G-IV Oil drain tank 

With similar reasoning here, as in the case of scope and 

brake analysis, even though the drain tank is not used continuously 

throughout the two hour oil change and lubrication, it should be 

available for the entire time. 

C. Building ReqUirements 

Related to both manpower and equipment is the size of the 

building that will be required to contain the eqUipment. The 
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factors that have to be considered are the number of service 

areas, the number of alignment racks and the size of the storage 

a.rea. 

The number of service areas can be determined after the 

manpower has been calculated. For an even number of servicemen 

the number of service areas is equal to 1.5M (where M = the 

Manpower). For an odd number of servicemen the number of service 

areas is equal to 1.5M + .5. The number of service areas for 

from 1 to 12 men are listed in Table 8.2. 

The number of alignment racks can be determined from the 

graph G-I. For simplicity, the storage area is a semi-constant, 

one bay (12' x 30') for a building with two to seven service 

bays and two bays (12' x 60') for a building with more than seven 

service bays. 

While it is true that a building one bay in width is more 

economical than one that is two bays wide, the space factor can 

become a problem. For this reason, buildings that are to contain 

from two to seven service bays are calculated as being one bay 

wide (Illustration 1), and buildings containing more than seven 

service bays are calculated as being two bays in width with 

entries on each side (Illustration 2). 

The area of building required is then: 

For service bays from 2 to 7; 

Area = (B + 1 + A)(12)(30) = (B + A + 1)(360) 
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ILLUSTRATION 8.1 

Building For 2 to 7 Service Bays 
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ILLUSTRATION 8.2 

Building For More Than 7 Service Bays 
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where B is the number of service bays 
A is the number of alignment racks 
1 is the storage area 

12 is the bay width 
30 is the building width 

For service bays over 7; 

(12)(60) = (E ; 2) (720) 

where E = A + B to the highest even number 

Example: 

For a fleet of 100 vehicles with an expected annual mileage 

of 3,000,000. 

Manpower 2 = 3,000,000 x 2.5 = 4 men 
3,000 x 667 

From Table 8.2 the number of pieces of equipment can be determined. 

From the graphs the following equipment can be determined: 

G-I - Alignment Equipment 
G-II - Tire and Wheel Equipment 
G-III - Scope Analyzer and Compression Tester 
G-IV - Brake Equipment 
G-V - Oil Drain Tank 

The size of the building required is calculated from; 

Area = (B + A + 1) (360) 

B = 6 = Service Bays 
A = 1 = Alignment Rack 

Area = (6 + 1 + 1) (360) = 2880 sq. 

D. Break-Even Analysis 

1 
1 
1 
1 
2 

The cost of having an in-house service operation can be 

segregated into six cost categories: 

2 
From page 142, Chapter VI. 
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Class A. Fixed Cost - Manpovler Dependent (Direct) 
Class B. Fixed Cost - Manpower Dependent (Indirect) 
Class C. Fixed Cost - Dependent on Mileage 
Class D. Fixed Cost - Manpower and Dependent on Mileage 
Class E. Variable Cost - Dependent on Mileage 
Class F. Variable Cost - Manpower and Dependent on Mileage 

1. Fixed costs 

Table 8.2 represents all the fixed costs that will be incurred 

with an in-house service operation. The items on this list can 

be classified as to whether they are Class A, B, C or D items as 

in Table 8.3. 

The Class A costs are those which are directly related to 

manpower and can be further separated into subclasses of 1 unit 

per man (Z), 1 unit per 3 men (Y), 1 unit per 6 men (X) and 1 unit 

per 12 men (W). 

Class B costs are those which, while dependent on manpower, 

are either not as readily definable or are more related to an 

item of equipment that is directly related to manpower than to 

the manpower itself. 

The number of service areas, item l,was previously explained 

as 1.5M eM = manpower) for even values of M and 1.5M + .5 for odd 

values of M. 

Items 2 and 20 are related to the number of service areas and 

have to be calculated separately for each service area layout. 

Class C costs are those associated with fleet size and usage 

rather than manpower and are obtainable from the graphs G-I 

through G-IV. 

Class D, item 33, the building cost, is dependent on both the 

number of service areas and the number of alignment racks and has to 

be calculated separately for each condition. 
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;Table 8.3 

EQUIPMENT CLASSIFICATION 

Equipment Calculate 1.T X " 
Class Item From 1/12M 116M 

B 1 * 
B 2 * 
C 3 G-I 
C 4 G-I 
C 5 G-I 
C 6 G-I 
C 7 G-II 
C 8 G-II 
A 9 660 
A 10 140 
A 11 150 
A 12 36 
A 13 58 
A 14 129 
A 15 37 
C 16 G-III 
C 17 G-III 
A 18 109 
c 19 G-IV 
B 20 * 
A ( 2 ) 21 260 
A 22 180 
A 23 265 
A 24 
A 25 
A 26 
A 27 
A 28 
A 29 67 
A ( 4 ) 30 96 
A 31 115 
A 32 
D 33 B 

Total $1504 $ 798 

*From Table 7.2. 
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113M 11M 

237 
139 

52 
37 
40 

52 

17 

$208 $ 366 

Table 8.4 shows the direct and indirect manpower dependent 

costs tabulated for from 1 to 10 servicemen. 

Table 8.5 shows the total fixed cost for selected mileage 

values. For example; mileage - 5,500,000. 

M - 5,500,000 x 2.5 = 7 men 
- 3,000 x 667 

Manpower dependent cost for 7 men (from Table 8.4) = $26,532. 

Mileage dependent costs for mileage = 5,500,000 (from graphs). 

1 G-I @ 
1 G-I @ 
1 G-II @ 
1 G-III @ 
2 G-IV @ 

3986 
1142 
2528 

94 
94 

= 
= 
= 
= 
= 

3986 
1142 
2528 

94 
188 

B = Service Areas «1.5)(7) + .5) = 11 
A = Alignment Racks (G-I) = 1 

E = 12 

Building Area = (E ; 2) (720) 
=(~X72' = 5040 sq. ft. @ $13/sq. ft. = 

TOTAL FIXED COST 

2. Variable costs 

$ 7,938 

$65,520 

$100,020 

The cost of labor depends on both the number of servicemen 

for the base wage and the value of mileage. 

The annual straight time labor cost, calculated on the basis 

of a 240 day work year for various hourly rates, is as follows: 

Hourly Rate 

$4.00 $4.50 $5.00 $5.50 $6.00 

Ann ua 1 C 0 s:-:;t __ $~7!.....:6:..;:8:-:;0_.:::..$ 8::...;6:......4:..::;0_..:...$~9 6::...;0::...:0=---...:!:.$.:::.1.::..,;0 5:::...;6:......0----:!:$..=1.:::.1:::...;5 2=-=..0 
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Table 8 .4 

FIXED COST - MANPOWER DEPENDENT 

MANPOWER 

1 2 3 4 5 6 7 8 9 

F 1460 2190 3650 4380 5840 6570 8030 8760 10220 

W 1504 1504 1504 1504 1504 1504 1504 1504 1504 

X 798 798 798 798 798 798 1596 1596 1596 

Y 'InQ ?nQ 208 416 1.11 r::. II' C. r::.?LI h?LJ h?LJ 
c..vv '- VV ,..LV '-I.l.U v'- -, v'- , v,- , 

Z 366 732 1098 1464 1830 2196 2562 2928 3294 

Sl 890 890 890 890 1420 1420 1620 1620 1620 

S2 1766 3532 5298 5298 7064 8830 10596 10596 14128 

TOTAL 6992 9854 13446 14750 18872 21734 26532 27628 32986 
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Mileage 
x 1000 

463,000 

1600 

2462 

3388 

4314 

5240 

6165 

6480 

7200 

8140 

Table 8.5 

TOTAL FIXED COST FOR SELECTED MILEAGES 

F,W,X G-I G-II 
Manpower Y,Z,Sl + G-III G-IV + Building = Fixed 

S2 G-V 

1 6992 7844 18720 33556 

2 9854 7844 23400 41098 

3 13446 7844 32760 54250 

4 14750 7938 37440 60128 

5 18872 7938 56160 82970 

6 21734 7938 56160 85832 

7 26532 8032 65520 100084 

8 27628 10560 74880 113068 

9 32968 10560 84240 127768 

10 34290 10656 84240 129186 
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The material cost for service, determined from the wholesale 

price to jobbers in the Detroit area for parts, oils and greases 

is as follows: 

3,000-Mile Service 
$4.00 

9,000-Mile Service 
$15.00 

27,000-Mile Service 
$116.00 

Using the formulas from Section II for the average number of 

servicings per year and applying these costs, average cost for 

27,000-mile service per year = (mileage)(116)(1) 
27,000 

9,000-mile service (mileage)(15.5)(2) per year = 27,000 

3,000-mile service (mileage)(4)(6) per year :: 
27,000 

TOTAL AVERAGE COST FOR PREVENTIVE MAINTENANCE 
MATERIAL PER YEAR 

(171)(mileage) = 
27,000 

3. Contract cost 

$.0063 x mileage 

= 116(:nileage) 
27,000 

= 31(mileage) 
27,000 

= 24(mileage) 
27,000 

= 171(mileage) 
27,000 

Five sources were surveyed and asked to quote a price for the 

3,000, 9,000 and 27,000-mile service. 

3,000-Mile Service 
$18.00 

9,000-Mile Service 
$70.00 

27,000-Mile Service 
$240.00 

Using the same method as was used to calculate the material 

cost, the average contract cost 

27,000-mile service per year = 

9,000-mile service per year = 

3,000-mile service per year :: 

is: 

(mileage)(240)(1) 
27 

(mileage)(70)(2) 
27 

(mileage)(lS)(6) 
27 

TOTAL PER YEAR 

= 240(mileage) 
27 

= 140(mileage) 
27 

= 10S(mileage) 
27 

= 48S(mileage) 
27 
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Total material and labor cost for preventive maintenance on contract= 

(488) (mileage) = 0.0181 x mileage 
27,000 

4. Break-even point 

The following discussion on break-even analysis assumes that 

a contract source exists in any particular location that is able 

and willing to do quality maintenance work. 

The break-even paint, X (in mileage per year), is that point 

at which both the contract costs and the in-house costs are the 

same for the same set of conditions. 

(X)(In-House Cost) = (X)(Contract Cost) 

Since the in-house cost consists of the fixed cost plus the 

annual variable cost, 

(X)(In-House) =(Fixed) + (X)(Variable) 

(Fixed) + (X) (Variable) = (X) (Contract) 

(Fixed) 
X = (Contract - Variable) 

and since the variable cost consists of material plus labor, 
(Fixed) 

X = (Contract - Material - Labor) 

(Fixed) = 
X = (0.0181 Mileage - 0.0063 Mileage - Labor) 

(Fixed) 
(0.0118 Mileage - Labpr) 

Table 8.6 shows the fixed costs, the material costs, the labor 

costs and the contract costs for selected values of mileage. 
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Table 8.6 

COSTS FOR SELECTED VALUES 

Annual Annual 
Annual Labor Labor 

Mileage Fixed Material Cost @ Oost 
x 1000 Cost Cost $4.00/HR $4.50/HR 

463 33556 2932 7680 8640 

1600 41098 10130 15360 17280 

2462 54050 15592 23040 25920 

3388 60128 21456 30720 34560 

4314 82970 27321 38400 43200 

5240 85832 33185 46080 51840 

6165 100084 39043 53760 60480 

6490 113068 41100 61440 69120 

7200 127768 45598 69120 77760 

8140 129186 51500 76800 86400 
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OF MILEAGE 

Annual Annual 
Labor Labor Annual 
Cost Cost Contract 

$5.00/HR $5.50/HR Cost 

9600 10560 8368 

19200 21120 28800 

28800 31680 44498 

38400 422J~0 61235 

48000 52800 77971 

57600 63360 94708 

6720U 73920 111426 

76800 84480 117000 

86400 95040 130133 

96000 105600 146300 
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Table 8.7 lists the break-even points in years for the data 

in Table 8.6. 

From these break-even points, it is quite apparent that as 

the going rate for labor increases, the larger the fleet must be 

to justify an in-house service operation. 

Selecting 15 years as the maximum desirable time to payoff 

the building and the equipment, the list that follows specifies 

the combination of mileage and number of vehicles required to make 

an in-house service operation feasible. 

Labor Rate 

Vehicles 

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

D. Oonclusion 

4.00/hr 
Mileage per 

Vehicle 

42,600 
21,300 

4.50/hr 
Mileage per 

Vehicle 

71,000 
35,500 
23,600 

5.00/hr 
Mileage per 

Vehicle 

92,500 
69,500 
55,500 
46,200 
39,600 
34,800 
31,000 
27~800 

The preceeding sections have prescribed the maintenance 

schedule, the equipment, facilities and manpower necessary for 

an in-house maintenance operation, and the cost that would be 

incurred by contracting the maintenance to an independent garage. 

The cost figures used in this report are factual 1970 costs 

for the Detroit area. Geographic location and time will cause 



Table 8.7 

BB~AK-EVEN POINTS IN YEARS FOR SELECTED MILEAGE 
VALUES AND VARIOUS LABOR RATES 

B.E.P B.E.P. B.E.P. B.E.P. Mileage @ @ @ @ 
~lOOO $4.00/HR $4.50/HR $5.00/HR $5.50/HR 

463 

1600 11.6 25.4 

2462 7.5 12.6 38.6 

3388 6.6 11.5 43.0 

4314 7.2 10.7 28.5 

5240 5.5 8.7 21.0 

6165 5.2 8.2 18.0 

7200 8.1 13.5 

8140 6·7 13.5 
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these figures to change; however, the relative relationship be-

twsen them should remain approximately the same. 

The break-even analysis in Section IV showed that, given a 

constant average mileage per vehicle, as the labor rate for 

servicemen is increased, the number of vehicles required to justify 

an in-house service operation increases exponentially. 

As an example, for an average annual mileage per vehicle of 

20,000 miles, at a labor rate of $4.00/hour only 20 vehicles are 

required to justify the in-house operation. As the labor rate is 

increased to $4.50 and $5.00/hour, the required fleet size is 

increased to 35 and 140 vehicles respectively. 

For a large metropolitan police force, the labor rate restric-

tion would not be as crucial as for a small suburban force since 

the fleet would have the sufficient size and mileage to permit an 

in-house operation even with the higher labor rate. 

The suburban forces operating independently have virtually 

no alternative than to contract the maintenance service to a 

garage or service center and lose two of the most important 

aspects of an in-house operation, control and scheduling convenience. 

To circumvent this alternative and make it possible for 

suburban forces to have a pseudo in-house maintenance operation, 

two, three, four or more of the suburban forces could undertake 

a joint venture. With this method, the mileage value for the 

combined forces would be of sufficient size to warrant the facility, 

and the control and convenience advantages would be retained. 
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In addition to the retention of these advantages, under the pseudo 

in-house maintenance concept, the cost for anyone of the forces 

would be less than the contract maintenance cost for that particular 

fleet. 

E. Management Information System 

In this section of the chapter a management information 

system for shop operation and some guidelines on facilities 

planning are presented. Both of these subjects are very broad 

in scope and much has been written in this area. 

1. Purpose 

To describe the information system needed to provide the 

informat ion required for th e efficient operation, ~ planning, and 

control of a police fleet. 

2. Scope 

The system presented must be adapted to the organization 

structures, facilities, and operation policies of the municipality 

that would wish to implement it. 

3. Miscellaneous 

The management information system presented here can apply 

equally well to small fleets or large fleets. In the larger 

fleets a computer facility would be used for data handling. 

F. Objectives of the Control System 

The following general criterial were considered in order to 

maximize the effectiveness of this control system: 

18,4 

(1 ) System must be understood by the users. 

(2 ) System must prevent serious problems. 

( 3) System must be flexible. 

( 4) System must be economical. 

Specific objectives of th~ control system are to provide 

quantitative information from which decisions can be made con-

cerning the following: 

(1) How long vehicles should be kept. 

(2) What repairs and maintenance should be done in the 

Central Police Garage and which should be done by contracts with 

local service stations and garages. 

(3) Mileage limits for routine maintenance procedures. 

(4) Vehicle operation costs. 

(5) Human factors in type and placement of supplemental 

equipment. 

(6) Other miscellaneous pertinent vehi;le data. 

G. Basic Assumptions 

In an effort to focus on the key factors of the control 

system, several basic assumptions have been made. These include 

the fcllowing: 

(1) This control system begins after vehicles have been 

procured and ends with calling cars in for final disposal. 
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(2) Parts contracts, local service station contracts (gas 

and minor repairs), and other vehicle-related service contracts 

have already been negotiated and are in effect. 

(3) Gas and oil, windshield washer fluid, minor adjustments 

and repairs such as changing flat tires, will generally be done 

at a precinct service unit or on a contract basis with a local 

service station. Credit cards identified by vehicle number will 

be assigned to each vehicle to record services. These cards will 

also be used to record work done in the police shop facility. 

Maintenance work which is to be done by the police shop and that 

which will be done at local contract shops will be periodically 

adjusted on the basis of the analysis of incoming control information. 

(4) It is recognized that large police department vehicle 

fleets include patrol cars, motorcycles, patrol wagons, tow trucks, 

and even riot-control equipment such as armored trucks; however, 

for the purpose of this discussion, only patrol cars are considered. 

Furthermore, it is assumed that the majority of the patrol cars 

are pool vehicles which may be driven by different drivers routinely. 

There is only limited use of permanently-assigned vehicles such 

as those assigned to detectives and high-echelon personnel. 

(5) For the following example it is assumed that the patrol 

is fairly large, say several hundred vehicles, which are distributed 

among a nw~er of precincts and one central headquarters. A small 

fleet will have a similar organization and information system 

except on a smaller scale. 
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H. Basic Organization of Automotive and Equipment Division (A & E) 

A basic structure for the A & E Division has been devised and 

is shown in Chart 1. In this organization the Division Head of 

A & E has overall responsibility for all matters that relate to 

the Division. All directives and policies relating to vehicle 

use and care are issued by the Division Head, who reports directly 

to the Police Commissioner. Under The Division Head are two 

Section Heads - one is responsible for Operations and one is 

responsible for Records. 

The Records Section is responsible for maintaining records on 

all vehicle opera.tions which include the assignment of vehicles, 

description of vehicle including all supplemental equipment which 

has been installed on the vehicle, mileage logs on all vehicles, 

individual motor vehicle service and repair records, and motor 

vehicle accident reports. It is also the responsibility of the 

Records Section to keep records on all parts purchased by the 

Parts Unit of A & E and the disposition of these parts. Records 

will also be kept of itemized costs of parts and labor for all 

work done under outside contracts. In addition, this Section 

has responsibility for preparing summaries of vehicle data in 

such a form as to allow the Policy Committee to make policy 

determinations. The Records Section will process requests for 

vehicles and distribute and analyze any questionnaires to vehicle 
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operators deemed necessary by the Policy Committee to evaluate 

human factors in placement of supplemental equipment or other 

related vehicle behavior areas. 

The Operations Section is responsible for all operations of 

the A & E Central Garage and is divided into five units - Major 

Repair and Towing Unit, and Routine Maintenance Unit, Radio 

Installation and Repair Unit, Parts Unit, and Equipment Inspection 

Unlt. 

The Major Repair and Towing Unit is responsible for all major 

repair work such as collision, painting, transmission, and other 

non-routine repairs. This unit would also be responsible for 

towing disabled police vehicles. 

The Routine Maintenance Unit is responsible for all routine 

repair and maintenance work including tune~ups. It is also this 

unit's responsibility to install all supplemental equipment on 

new vehicles and remove this equipment prior to vehicle disposal. 

This equipment would include sirens, police decals, rotating 

lights, etc., but not mobile radio equipment. 

The Police Equipment Installation and Repair Unit is responsible 

for the installation and repair of all mobile radio equipment. 

This includes periodic checkups of each radio. 

Thp. main responsibility of the Parts Unit is to purchase and 

maintain an inventory on all parts that are needed for vehicles. 

All other units obtain parts from this unit. 

The Equipment Inspection Unit has the responsibility for 

making periodic inspection of all fleet vehicles to assure that 
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they are receiving proper maintenance and repair service. In a 

small fleet this unit may consist of only one man or even a part 

time duty of one man whereas in a larger fleet it would consist 

of several people. Their responsibility also includes inspecting 

outside contract service agencies to assure that their standards 

are sufficiently high to warrant continued use. The Equipment 

Inspection Unit assists the Precinct Clerk in determining whether 

vehicles should be called off the road so that minor repairs can 

be made or can wait until the vehicle is due for its regular 

and routine maintenance work. The Equipment Inspectors spend 

nearly all of their time traveling around the precincts. 

Chart 8.1 also shows a Committee on Policy Determination. 

This committee includes the A & E Division Head, the two Section 

Heads, and the Unit Heads from the Routine Maintenance Unit and 

the Equipment Inspection Unit. It is the responsibility of this 

Committee to formulate policies covering the care of police 

vehicles. 

There is a precinct Clerk in every precinct and one at Central 

Headquarters. His responsibilities are to keep mileage logs on 

all cars in his precinct, to assign pool vehicles, and schedule 

routine maintenance appointments. Again, this may be only a part 

time assignment in a smaller polJ.'ce fleet. It' 1 J.S a so his respon-

sibility to submit to the Records Unit of A & E the following 

information on a bi-weekly basis: Bi-weekly Mileage Log Summaries 

(Form 5), copies of Vehicle Service and Repair Record (Form 2), and 

copies of all receipts for work including gas, oil, and wash jobs 

done by local service stations and garages under contract. (Typical 

policy directives on this subject appear in Appendix 6). 

It is the vehicle operator's responsibility to contact the 

Precinct Clerk whenever non-routine work is needed on the vehicle 

he is driving. The vehicle operator of a pool vehicle must record 

the mileage at the end of his shift on the Daily Mileage Log (From 3) 

kept by the Precinct Clerk. This form provides space for the 

vehicle operator to make any pertinent remarks about the perfor-

mance of ~he vehicle on his shift. The vehicle operator of a 

permanently-~ssigned vehicle will keep the same information on a 

Daily Mileage Log (Form 4) but will be required to post with the 

Precinct Clerk only on a bi-weekly basis. Each vehicle operator 

is responsible for submitting all receipts for work including 

gas, oil, and wash jobs by local contract service stations and 

garages, which he has signed. These ar8 to be given to the 

Precinct Clerk on a daily basis for pool vehicles and on a bi-

weekly basis for permanently-assigned vehicles. Other respons-

ibilities of the vehicle operator will be sent to him from A & E 

as policies are formulated. (Typical policy directives appear in 

Appendix 6 . ) 

I. Basic Forms 

In order that the necessary data be recorded and transmitted 

to the proper control units, a series of forms have been made. 

These include the following: Assignment of Automotive Equipment, 

Motor Vehicle Service and Repair Record, Daily Mileage Log, Daily 
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Mileage Log for Permanently-Assigned Vehicles, and the Bi-Weekly 

Mileage Log Summary. The specific function of these forms, where 

they originate, and who gets copies is shown in Chart 8.2, Flow of 

Paperwork in Informational Control System. Samples of these forms 

are shown in Appendix 6. 

J. Police Fleet Management Information System Summaries: Descrip
tion of Functions 

Monthly Summary of Equipment Expense - Prepared by Records 

Unit based on all feeder reports eminating from this system. 

This is a detailed expense log which is maintained on each vehicle. 

Car Life Summary - This report continues for the life of 

each car. It is annotated monthly based. on Monthly Summary of 

Equipment Cost. 

Quarterly Report ~ A formal presentation of contents is given 

to the Police Commissioner. It summarizes all data into cost, 

availability, and reliability factors. It compares current 

performance of other comparable cities. It is also possible to 

compare Brand X against Brand Y if two different makes of cars 

are in the fleet or if previous years' car was of a different make. 

Review and Analysis - As a result of analyzing quarterly 

report, decisions are made relating to required changes regarding 

procurement, operating or maintenance policies. 

K. Policy Directives 

A series of policy directives have been established which 

detail the police, procedure, and operational aspects of the A & E 
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Division. Directives on the following subjects have been prepared: 

Policy on Assignment and Utilization of Police Vehicles, Utilization 

of Authorized Garages and Service Stations, Schedule for Servicing 

Vehicles, Procedure for Repairing and Servicing Automotive Vehicles, 

Vehicle Service and Repair Record, Procurement of Tires and Batteries 

for Vehicles, and the Use of Jumper Cables. These directives are 

shown in Appendix 6 and the flow of this paperwork is shown in 

Chart 8.2. It is recognized that the policies of the A & E Division 

will be continuously supplemented to reflect the various operational 

problems that are sure to arise as the vehicle operational data 

becomes available. Therefore, no attempt has been made to cover 

all possible contingencies, but rather several typical directives, 

such as the use of jumper cables and the scheduling of service, 

have been included in this report. 

L. Conclusions 

This management information system provides a general pro-

cedure for efficiently operating a city police department vehicle 

maintenance facility. 

A set of directives has been presented which establish a 

flexible, economical system which will ensure that vehicles are 

given the proper repair and routine maintenance necessary to 

keep them in top running condition. This system recognizes the 

need to minimize down-time of vehicles when undergoing service 

and has therefore provided a flexible system by which vehicles can 

be serviced at local service stations in the preCinct. 
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PAPER FUNCTION ORIGINATES ORIGINAL COpy TO: ADDITIONAL COPIES TO: 

Assignment of Auto- Record of vehicle assign- Records Sec tion Vehicle Assignee Precinct Clerk 
motive Equipment Tl 'nt and supplemental (keeps copy) (Precinct Clerk in case (for permanently-
(Form 1) vehicle equipment. of pool vehiclesJ assigned vehicles) 

Motor Vehicle Service Record vehicle service At the time of service Remains in glove compart- Precinct Clerk Records Section 
and Repair Record repairs. (form is kept in glove ment of vehicle (receives two copies (receives one copy 
(Form 2) compartment of vehicle) from vehicle operator from Precinct Clerk 

J:>i-weekly) bi->;veekly) 

Daily Mileage Log Record daily mileage Precinct Clerk's Office Kept by Precinct Clerk 
(Form 3) and remarks concerning (filled out by vehicle 

vehicle behavior. operators) 

Daily Mileage Log for Record daily mileage Operator of permanently- Precinct Clerk 
Permanently-Assigned and remarks concerning assigned vehicle (keeps (bi-weekly) 
Vehicles (Form 4) vehicle behavior. copy) 

Bi-Weekly Mileage Summarizes mileage and Precinct Clerk Records Section 
Log Summary remarks concerning vehi- (keeps copy) (bi-weekly) 
(Form 5) cle behavior bi-weekly. 

Acknowledges purchases Contract garage and Main Accounting Division vehicle Operator of - ~ Precinct Clerk---~ ~ecords Section 
Credit Card Receipts of gas, motor oil, lubes, service stations of Police Department pool vehicle submits (transmits bi-

car washes, and tire through Precinct Clerk :'laily; permanently- weekly to: ) 
repairs. assigned, bi-weekly 

Receipts from Contract Acknowledges repair work Contract garage and Main Accounting Division vehicle Operator of - ~>Precinct Clerk --) !Records Section 
Gare-ges and Service done by contract garages service stations of Police Department pool vehicle submits (transmits bi.-
Stations for Repair and service stations. through Precinct Clerk daily; permanently- weekly to:) 
Work ~ssigned, bi-weekly 

Automotive & Equipment Policy interpretations. Automotive & Equipment Addressee 8eneral distribution: 
Directives (See Division Director 

, 
Central Headquarters, Equipment Inspectors, Operations 

Appendix A for Section, Pre:cinct Clerks> Precinct Supervisors, Records 
specific directives) Section, Vehicle Operators 

NOTE:------>cienotes movement of same piece of paper . 

CHART 8 . 2 FLOW OF PAPERWORK IN INFORMATIONAL CONTROL SYSTEM. 194 
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Provisions have been made through the use of the Equipment 

Inspection Unit to lend expertise 'in determinj,ng whether a vehicle 

in need of minor repair should be left in service until it is due 

for its routine maintenance or pulled off the road for immediate 

repair. The Equipment Inspection Unit also provides the necessary 

control to assure that the vehicles are being maintained as 

directed . 

Another feature of this system is a strong Records Section 

which keeps complete records on all vehicle cost and performance 

data. With this information, decisions on how long vehicles 

should be kept, mileage limits for routine maintenance, and other 

vehicle operational cost areas can be intelligently made. 

This system does not go into all the many details of operation 

but provides a general framework which, if followed, will provide 

an economical, flexible control system which will prevent serious 

problems. 
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IX. SUMMARY 

The objective of this research is to present recommendations 

and guidelines to police administrators so that they may procure 

a better vehicle for patrol purposes and operate it at an overall 

lower cost. The first six chapters are concerned with the design 

parameters of the vehicle and how to procure it and replace it. 

The last two chapters offer recommendations on maintenance of the 

vehicle and guidelines for the maintenance facility operation. 

The summary is best presented under the following headings. 

(1) Human Factors 

( 2) Front Seat Package 

( 3 ) Specifications 

(4 ) Maintenance 

(5 ) Replacement 

(6 ) Shop Operations 

A. Human Factors' 

The primary purpose of the human factors research is to 

analyze equipment configurations as they are utilized in p~esent 
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police vehicles and to provide recommendations for changes so 

as to yield a more effective man-machine system. The following 

areas were studied and corresponding imp~ovements recommended. 

(1) Steering. Power steering is recommended for all full-

sized vehicles. 

(2) Foot Controls. Okay as they are. 

(3) Seating. Because of the variability in the size of 

police officers, it is recommended that police vehicles be equipped 

with individually adjustable seats and that these seats be 

adjustable vertically and angularly as well as horizontally. 

(4) Controls of Police Related Equipment. It is recommended 

placing as many of these controls as possible on a specially

designed console positioned between the two officers and mounted 

on the bench seat or between the two bucket-type seats. Doing 

this will bring the controls into normal reach areas. 

(5) Importance and Location of Equipment. The frequency 

of utilization and the importance an officer attaches to his 

equipment is a complex relationship. Anffialysis of this re

lationship leads to a recommendation that a multiple criteria 

must be applied in any decisions related to the configuration 

of equipment, especially those items which will relate to the 

personal safety of the officer. 

(6) Temperature Control. A method of analysis is presented 

that can be used in any individual local to determine whether 

or not air conditioning is needed for the patrol vehicle. 
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(7) Visibility. After an analysis of tinted glass, it is 

concluded that tinted windshields have a detrimental effect 

on driving visibility at night. Therefore, it is recommended 

that police vehicles do not use tinted glass, but utilize sun-

glasses to decrease the glare factor during the day. 

(8) Noise Control. Production vehicles at present· do a 

reasonably good job of noise damping. The recorrrmendation is 

made that an externally-mounted monitor device be given serious 

consideration as an aid to monitoring critical sources of infor-

mation from outside the vehicle. 

B. Front Seat Packa~ 

A front seat package design was developed which included 

the desired equipment console between the two front seats. This 

design was installed in a Detroit Police Department patrol car 

and test results showed that it was well accepted by the officers 

who used it. The design and details are presented in Chapter III. 

C. Police Patrol Vehicle Specifications 

The vehicle itself is discussed in detail and a model 

specification is presented along with many recommendations 

concerning the vehicle. A few of these are: 

(1) Since all American manufacturers provide a police 

package with a variety of options which represent vital design 

changes from the normal production vehicle, it is recommended 

that the minimum technical specification which a department 

should consider would be one with the standard police package 

as offered by the manufacturer. 
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(2) Since the manufacturer is best qualified to perform 

this matching using his engineering talent and test facilities, 

it is recommended that the police department use a philosophy 

in which the performance requirements become the specification. 

(3) It is recommended that the police vehicle be equipped 

with an automatic transmission having liquid cooling and a minimum 

of three forward speeds. 

(4) The limited slip differential is recommended only in 

areas which require vehicle mobility during poor traction driving 

conditions. 

A comprehensive recommendation on braking and on vehicle 

handling is presented. 

A recommended color scheme of blue and white is recommended 

as well as the adoption of the blue beacon as a standard signal 

for marked vehicles. 

Optional equipment is discussed, as are modifications which 

violate Federal Motor Vehicle Safety Standards, such as the 

disconnecting of door handles and the installation of wire 

priscner screens. 

D. Maintenance 

Preventive maintenance is discussed in detail and a re-

commended program of periodic replacements and inspections is 

given. The recon~endation based on practical experience is that 

a vehicle be given a daily inspection of gas station items, a 
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monthly or 3,000-mile lubrication and safety check, a 9,000-

mile major inspection and tune up, with additional items at 

27,000-mile intervals. 

E. Replacement of Vehicles 

T~e costs related to the vehicle operation and ownership 

are discussed in detail and the following recommendation i3 made. 

(1) The three most important costs related to vehicle 

replacement policy are depreciation, repairs, and modifications. 

If good cost data is available and if the police department buyers 

are knowledgable of all of the factors involved, it is recommended 

that a simple model using the sum of the above three costs be 

used for the replacement decision. If the cost data is not 

readily available, it is recommended that a subjective judgment 

be used and vehicles be replaced every two years or every 60,000 

to 70,000 miles, whichever occurs first. 

F. Shop Facilities and Operations 

The recommendations in this area are less definitive than 

those in other areas. Rather, a set of guidelines are given as 

to the facilities required for fleet maintenance and a thorough 

discussion on deciding whether to do your own maintenance or 

contract it out. Also, an information system for controlling 

the shop operations is discussed and guidelines are given. 

This research project has studied the police patrol vehicle 

in all its aspects outside of the operational policies of the 
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particular Police Departments. This research has encompassed 

the vehicle's design (including the human factors and the front 

seat equipment console), procurement, specifications, replacement, 

maintenance and the requirements of the maintenacne facilities 

and the operation of the maintenance facility. 
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.. -a. ~,. - .. - II. _ ... _e_ .., _ .. _ .. 
Table Al.l 

RESPONSE OF POLICE COMPLAINT OPERATORS TO CITIZEN CALLS FOR ASSISTANCE* 

Number of Telephone Calls Disposition of Calls (Service Pro~ided 1968 Requests for 
for Assistance Received by Police Complaint Operator Populatiqn Service INDEX 

CITY . Via Police Emergency Number Figures.) (Calls/Person) 
in 19681 SERVICE I SERVICE II 

Call Handled Dispatch of 
Without Disp~tch Patrol to 

of Patrol Scene5 
.,. 

DETROIT a 370,000 657,000 1,570,000 .65 1,027,000 (36%) (64%) 

NEW YORK b 2,080,000 3,120,000 7,964.200 .65 5,200,000 (40%) (60%) 

ST. LOUIS 461,OOOc 98,000 363,000c 671,700 .67 (21%) (79%) 
I 

1. Figures on calls for assistance received and their respective breakdowns were obtained from: 
(a) Detroit Police Department, Communications Department 
(b) New York Police Department, Communications Department 
(c) st. Louis Police Department, R&D Division 

2. Upon receipt of a call to police complaint operator must make the following decisions: 
Whether or not to dispatch a car in response to the call. 
How to respond to those calls in which a patrol car is not dispatched. 

3. Estimated from Bureau of the Census provisional figures July 1, 1968. 

4. See Table ~ for breakdown of complaint operators' responses to calls handled without 
the dispatch of a patrol. 

5. See Table Al.4 for breakdown of types of runs responded to by patrol. 

*As opposed to the response by the officer at the scene of the incident. 



crrry Total Calls 
Kandled Without 

Dispatch 
in 1968 

DETROIT2 370,000 

NEW YORK 2,080,000 

ST. LOUIS 3 98,000 

Table Al.2 

POLICE COMPLAINT OPERATOR~' RESPONSES TO CALLS 
IN WHICH A PATROL CAR WAS NOT DISPATCHED 

Police Report Ta~en Call Referred to Call Referred 
Via Telephone Another Govern- and/or 

ment Agency Transferred 
to Another 

Police Bureau 
., 

35,600 131,000 
(9.6%) (35. 51) 

NO BREAKDOWN AVAILABLE 

6,225 8,325 9,700 
(6.3%) (8.5%) (9.9%) 

INo phone reports currently taken in Detroit. 

2Breakdown estimated from one month study taken during June of 1969. 

Call Referred Call 
rro Private Resolved 

Agency Without 
Referral 

8,400 195,000 
(2.2%) (52.6%) 

2,250 71,500 
(2.3%) (73.%) 

3Breakdown estimated from figures of calls handled during first 8 month of 1969. 

--.. - .. - ... --.. - .. - .. -,,. - -• 8IIIIt - .. - .. 
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Table Al.3 

w 
METROPOLITAN POLICE DEPARTMENT REQUESTS FOR POLICE SERVICE RESOLVED 

WITHOUT DISPATCH UNDER COMPLAINT EVALUATION PROGRAM (BY CATEGORY) 
DETROITI ST. 

% of All % of Calls % of All Handled Calls Rec'd Without Calls Rec'd 
CATEGORY Dispatch3 

REFERRAL TO OUTSIDE GOVERNMENTAL AGENCIES 
Recorder's Court, Board of Health, Fire Dept., Dog 

Pound, Dept. of PUbl~C Works, City Physician 
Ambulance Dispatcher , Building Commissioner, ?4% 9.1% 1. 7% 
Citizen Service Bureau, Street Lighting Section" 
City Traffic Division, Water Division 

REFERRALS TO PRIVATE AGENCIES 
Alcoholics Anonymous, Legal Aid Society, Family 

Service Association of America, Attorney, Michigan 
Humane Society, Anti-Cruelty ASSOCiation, Service 0.8% 2.2% a.§)% (gas, light, etc.) 

REFERRALS TO POLICE DEPARTMENT UNITS 5 
Preci~ct Detective, Uniform Division Precinct, youth 

12.2% 33.8% 2.1% Burear, Women's Division 

RESOLVED WITHOUT REFERRAL "'" 

Caller Discontinued Conversation, Natural Pheno~enon, 
Miscellaneous Information, Ordinary Sick Case 
(Complaint Consented to Secure Own Transportation to 18.0% 50.0% 15.5% 
Hospital), Resolved Through Advice by Phone 

VIA PHONE6 POLICE REPORT PREPARED 1. 6% 4.8% 1. 2% MPD M,1n.Qr: Lar:cen:i 

LOUIS 2 

% of Calls 
Handled 
Without 

Dispatch3 

8.5% 

2.3% 

9.9% 

73.0% 

6.3% 

IBreakdown estimated from 1 month study, June 1969. Sample size 35,192 calls h~ndled without dispatch. 
2Breakdown estimated from calls received during first eight month of 1969. Sample size 72,557 calls. 

~Peroentages different from Table II due to the inclusion of an estimate of reports that could have been 
4APPlicable only to st. Louis Police Department. Detroit Police provide ambulance sercice. 
5The large difference between the departments is due to the dispatching of runs in St. Louis for incidents 
in which Detroit requests that the caller make a report in person at his local precinct station. 

6Estimated for Detroit. No phone reports currently taken. 
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Table Al.4 
BREAKDQWN,OF TYPES OF RUNS RESPONDED TO BY THE 

DISPATCH OF A PATROL 

- - --------------

% OF CALLS DISPATCHED 

CATEGORY 

PREDITORY & ILLEGAL SERVICE CRIMES 

Crime, Prowler, Alarms, Recovery of Property 

PUBLIC DISORDER 

Boys3, Family Trouble, Parking Complaint, 
Disturbance, Missing Person, Neighbor 
Trouble, Tenant Trouble, Rubbish Complaint 
Strike 

CRIMES OF NEGLIGENCE 

Accidents--Vehicles 

SERVICE 

Health 
Sick Person, Injury or Misc. Accident, City 
Physician, Animal Bites, Death, Attempted 
Suicide, Suicide, Ambulance Call 
Safety 
Crossing Detail, Direct Traffic, Fire, Street 
Defect, Tree-Pole-Wire, Animal Injured, Misc. 
Hazards 
Total Service 

38.7% 51.0% 

27.2% 

12.0% 9.6% 

10.0% 11. 7% 

4.5% .5% 

14.5% 12.2% 

lBreakdown estimated from 1 month study of runs dispatched in Precincts 15 and 16. Sample 
size 16,531 runs. 

2Breakdown estimated from runs dispatched during first nine months of 1969. Sample size 200,496 
runs. 

3This is a general description used to indicate such incidents as "the boys are making noise," 
"the boys are throwing rocks," etc. 

- .. .... - ... - .. - ... - ,. -.- ~ - .. - III -- ~ 
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ALTERNATIVE DESIGNS FOR PEDAL POSITIONS 

According to Black's (1966) recommendations the throttle 

should be angled 30° left so that the driver's foot can assume 

a number of good driving positions. The brake pedal should be 

.5" below the accelerator at 2/3 throttle, and the left edge 

of the brake should be 7" to the right of the driver center line. 

In this way application of the brakes simply requires a rotational 

movement of the foot and application of downward pressure. Black 

(1966) cites evidence that this arrangement yielded a 20 per cent 

reduction in braking reaction time. This arrangement generally 

conforms to human factors design principles. Specifically, control 

layout should allow the greatest possible margin of safety for the 

most adverse emergency conditions. This is particularly important 

in police vehicles where emergency conditions are likely to occur. 

SEATING AREA--STEERING WHEEL ROOM AND SEAT POSITIONS 

The seat-steering wheel distance and the backrest-steering 

wheel distance in the 1969 Plymouth are somewhat below the re-

commended dimensions. The somewhat cramped steering wheel posi-

tion on the Plymouth may therefore interfere with the entry and 

exit of larger officers. In addition, headroom in both the 1969 

Ford and Plymouth are below recommended criteria. Some taller 

officers may be forced to assume a slumped seating position, 

particularly if they are wearing hats. Vertically adjustable 

seats would aid this situation. 

1 



Primary Controls 

A. Steering Wheel 
l. Wheel Angel 
2. Rim Thickness 
3. Rim Texture 
4. Turns - Lock 

to Lock 
5. Wheel Diameter 

N 

B. Throttle 
l. Angle - Before 

Activation 
2. Angle - Toward 

Brake 
3. Effective Pedal 

Length 
4 . Clearance with 

Brake 
5. Pedal Type 
6. Stroke Distance 
7 . Max. Force 

Required 

C. Brake Pedal 
l. Length 
2. Width 
3. Dist. Left End 

From Center 

*McFarland (1963) 

Table A2.1 

HUMAN FACTORS EVALUATION OF PRIMARY CONTROLS 
IN DETROIT POLICE VEHICLES 

Vehicle Data 

1969 
Ford 

30° From Vert. 
3/4" 

Plastic Ridges 
4 

15 1/2" 

10" 

4" 

Suspension 
3 1/4" 

NA 

7" 
2 1/2" 

4" 

1969 
Plymouth 

22° From Vert. 
3/4" 

Plastic Ridges 
3.5 

16" 

65° 

-12° 

10" 

5" 

Suspension 
3 1/2" 

NA 

7 1/2" 
2 1/2" 

0" 

Black 
(1966) 

50°-60°* 
1 1/2" 

Absorbant 
3-3.5 

60° 

+30° 

9" 

3" 

Organ 
3" 

121bs. 

12" 
2 1/211 

7" 

also recommends a steering angle of 45.3°. 

Recommendations 

Morgan et. al. 
(1963) 

3/4 - 2" 
Ridged 

7" - 21" 

2 1/2" 
6 1/2-91bs. 

3 1/2" 
3 1/2" 

0-3" 

Damon et. al. 
(1966) 

3/4 - 1 1/2" 

7" - 21" 

2 - 4" 
6 1/2 - 91bs. 

3 1/3" 
3" 

0-3" 

.. _ .. _ .m ..... - .. - .. - ,. -.- ~ - .. - .. 
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C. Brake Pedal 

w 

4. Maximum Stroke 
5. Vertical Dist. 

From Throttle 
6. Clearance From 

Steering Column 

Table A2.1 

HUMAN FACTORS EVALUATION OF PRIMARY CONTROLS 
IN DETROIT POLICE VEHICLES 

-------- --

1969 
Ford 

1969 Black Morgan et. 

2" 
2/3 + 4" 

2" 

Plymouth 

1.4" 
+5" 

Clear No 

(1966) (1963) 

1.5" 2" - 4" 
-,5" 

Foul 

al. Damon et. al. 
(1966) 

2" - 6" 



r. 

.)::- II. 

III. 

IV. 

Table A2. 2 

HUMAN FACTORS EVALUATION OF SECONDARY POLICE VEHICLE CONTROLS: 
HORIZONTAL AND VERTICAL PLACEMENT 

Secondary Control Vehicle Data 

1969 Ford 
Frontal Plane Distance Horizontal Distance Vertical Distance 

From Driver Center From S.R.P. From S.R.P. 
Special Switch 
1. Roof Beacon 19" right 35" +7" 
2. Siren-Horn 19" right 35" +4" 
3. Brake Light Cancel 18" right 35" +7" 
4. Gun Lock 18" right 35" +4" 
5. Hand Spot Jack 20" right 35" +4" 
6. Deck Lights 

Siren Controls 
A. Electronic Type 

7. Function Switch 
8. Siren Button 
9. Gain 

10. Mike Position 

B. Mechanical Type 
11. Siren Button 21" right 33" +7" 
12. Brake Button 21" right 33" +4" 

Radio 
13. Gain 13" right 29" +1" 
14. Squelch 17" right 29" +1" 
15. Mike Position 21" right 29" +2" 

Spot Light 
16. Position 28 11 right 40" 

NOTE: SRP refers to seat reference point, the intersection of the vertical and horizontal 
seat cushion. 

.. - .. - ... --.- .. - ... -,. -.- ., - .. - .. 
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Table A2.2~ continued 

HUMAN FACTORS EVALUATION OF SECONDARY POLICE VEHICLE CONTROLS: 

Secondary Control 

I. Special .Switch 
1. Roof Beacon 
2. Siren-Horn 
3. Brake Light Cancel 
4. Gun Lock 
5. Hand Spot Jack 
6. Deck Lights 

~ II. Siren Controls 
A. Electronic Type 

7. Function Switch 
8. Siren Button 
9. Gain 

10. Mike Position 

B. Mechanical Type 
11. Siren Button 
12. Brake Button 

III. Radio 
13. Gain 
14. Squelch 
15. Mike Position 

IV. Spot Light 
16. Position 

HORIZONTAL AND VERTICAL PLACEMENT 

Frontal Plane Distance 
From Driver Center 

8" right 
811 right 
6" right 

9" right 
7" right 

18" right 
16" right 
20" right 
18" right 

17" right 
12" right 
16" right 

Vehicle Data 
1969 Ford 

Horizontal Distance 
From S.R.P. 

26" 
26" 
26" 

26" 
26" 

24" 
24" 
24" 
24" 

33" 
3.3" 
25" 

Vertical Distance 
From S.R.P. 

IBtt 
16" 
18" 

16" 
l'r" 

A" 
A" 
0" 
0" 

0" . 
0" 

+10" 



I. 

0\ 

II. 

III. 

IV, 

Special Switches 
l. Roof Beacon 
2. Siren Horn 
3. Brake Light Cancel 
4 . Gun Lock 
5. Hand Spot Jack 
6. Deck Lights 

Siren Controls 
A. Electronic Type 

7. Function Switch 
8. Siren Button 
9. Gain 

10. Mike Position 

B. Mechanical Type 
11. Siren Button 
12. Br'ake Button 

Radio 
13. Gain 
14. Squelch 
15. Mike Position 

Spot Light 
16. Position 

Table A2.3 

HUMAN FACTORS EVALUATION OF SECONDARY CONTROLS 
IN DETROIT POLICE VEHICLES - FRONTAL PLANE 

1969 Ford 
Comparison with 

1969 Pl;y:mouth 
Comparison with 

Frontal Distance Recommendation* Frontal Distance Recommendation 

19" A 8" A 
19 11 A 8" A 
18" A 6!1 A 
18" A 
20" A 9" A 

18" A 
16" A 
20" A 
18 H A 

21" A 
21" A 

13" A 17" A 
17" A 12" A 
21" A 16" A 

28" NA 

NOTE: Based on a recommendation by Morgan et. al. (1963) finger operated controls are best 
located at fore-aft distances no greater than 22 1/2H. All distances in the above 
table were measured in the horizontal plane from the seat reference point. NA refers 
to nonacceptable while A refers to acceptable . .. - .. - ...... - .. - .. - ,. -.- ... - .. - .. 



.. _ .. _ ... --Ef' _.. --- ... • --- --".,_ ... -
Table A2.4 

HUMAN FACTORS EVALUATION OF SEATING DIMENSIONS 
IN DETROIT POLICE VEHICLES 

Seating Dimerision 
Relevant 

Body Measure Vehicle Data 

I. 
2. 
3. 
4. 

~ 5. 
6. 
7. 
8. 
9. 

10. 
II. 
12. 
13. 
14. 
15. 

Seat Height 
Seat Length 
Seat Breadth 
Backrest Height 
Backrest Breadth 
Seat-Roof Distance 
Seat-Steering Distance 
Backrest-Steering Dista~ce~ 
Backrest-Steering Distance 
Brake-Steering' Distance 
Vertical-Seat Adjustment 
Fore-Aft Seat Adjustment 
Seat-Pan Angle 
Backrest Angle 
Steering Wheel Angle 

Popliteal Height 
Buttock-Popliteal Height 
Hip Breadth Seated 
Seat to Top of Shoulder 
Shoulder Breadth 
Sitting Height 
Thigh Thickness 
Abdomen Length 
Buttock-Knee Length 
Knee Height (top) 
Seated Eye Height 
Functional Leg Reach 
Weight Seated Distribution 
Seated Weight Distribution 
Measured Vertical 

Note: 1. Seat at mid fore-aft adjustment. 
2. Seat full back adjustment. 

1969 Ford 
9" 

20" 
55 11 

21" 
55"BT 
37 1/2" 
7 3/4" 
14" 
29" 
26" 

None 
5" 

100 

115 0 Fixed 
30° 

1969 Pl~mouth 
11' . 
19" 
58" 
20" 
58" 
37" 

6" 
13" 
29" 
26 11 

None 
4 1/2" 

10 0 

112 0 Fixed 
22° . 

.. 



~ 

Table A2.4, continued 

HUMAN FACTORS EVALUATION OF SEATING DIMENSIONS 
IN DETROIT POLICE VEHICLES 

Relevant 
Seating Dimension Body Measure Recommendations 

1. 
2. 

2. 
4 . 

5. 
6. 
7. 
8 . 

9. 

10. 
11. 
1 '). 
,.!-~ .. 

13. 

14. 

15. 

Seat Height Popliteal Height 
Seat Length Buttock-Popliteal 

Height 
Seat Breadth Hip Breadth Seated 
Backrest Height Seat to top of 

Shoulder 
Backrest Breadth Shoulder Breadth 
Seat-Foor Dist. Sitting Height 
Seat-Steering dist. Thigh Thickness 
Backrest-Steering 
Dist .1 

Abdomen Length 

Backrest-steering 
Dist. 2 

Buttock-Knee Length 

Brake-Steering Dist. Knee Height (Top) 
Vertical-Seat Adj. Seated Eye Height 
Fore·<Aft Seat Adj. Functional Leg Reach 
Seat-P8.!1 Angle Weight Seated Distri-

bution 
Backrest Angle Seated Weight Distri-

but ion 
Steering Wheel Angle--Measured Vertical 

Note: 1. Seat at Mid fore-aft adjustment. 
2. Seat full back adjustment. 
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Morgan Damon 
McFarland Black et.al. et. a1. 

1963 1966 1963 1966 
10-14" 16" -15-16" 15-16" 

18" 17 1/2" 17" 16-17 11 

58 11 18"/pass 18"/pass 
18-21 I, 20" 18-20" 18-20" 

20"/Pass 20 1l /pass 20" 
40" 40 11 39-41" 
7"t 8" 7"t 
1411 15" 14" 

27 1/2" 29 11 27" 

24" 26" 25" 
1/211,1/2inc ADJ 4" 4" 

8",1/2inc ADJ 6" 6",1"inc 
7° 6° 6-·7° 6-7° 

112°ADJ.:t..5° 105° 103°-115° 103°-115° 

45.3° 50°-60° 

Jones 
1969 

1211 
17" 

38.5" 
8.5" 

7° 

108° 

30° 

.. - .. -.- --. - .. - .. - ,. -.- ~ - .. - .. 
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1969 
Ford 
1969 

Plymouth 

Evaluation 
controls out
·d S1 e rec. area 

10 

4 

o 1969 Ford 

Controls in-
·d S1 e rec 

-0 

6 

area 

Recommended Control 
Area in Horizontal 
& Vertical Planes. 

Morgan et. al. (1963) 

~ 1969 Plymouth 
Nu~rs are equipment items listed in table 3. 

1 

@ (§ 
@ 8 

17-
8

-
9

\ ~ I ~!6J 10 

_5~------~------~~-------L ______ ~~ ______ ~ ______ ~L-~ ____ ~ ______ ~L-______ ~-______ --J' 

10 15 20 25 30 35 -5 o 5 

Distance From Seat Reference Point (in.) 
FIG. A2.1A comparison of actual control locations in the 1969 Ford and Plymouth Police 

vehicles T>1ith recommended areas for control. 
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A Complete List or Frequencies or Suggested ~"'" 11 
External Information Sources Utilized by l! 

Table A2. 5 
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1. Erratic driving 
2. Suspicious persons 
3. Tips from citizens 
4. Human voices 
5. Suspicious noises (glass) 
6. Smoke 
7. Unusual or no lights in building 
8. Mobile radio 
9. Hand signals 

10. Whistles 
11. Claims 
12. Suspicious changes, sights 
13. Horns blowing 
14. Headlights blinking 
15. Illegally parked or suspicious 
16. Gunshots 
17. Squealing tires, high speed take-offs 
18. Barking dogs 
19. Crowd gathered 
20. Broken windows 
21. Traffic jams 
22. Car crashes 
23. Senses, observation of officer 
24. Teletype statistics 
25. Car engines 
26. Pounding, hammering 
27. Explosions 
28. Silence 
29. Odors 
30. Reflections in glass, mirror 
31. Tracks in snow 
32. Visual inspections 
33. Tire irons 
34. Unused entrances 

1 
17 
15 
19 
42 

3 
12 

1 
24 

8 
17 
15 
14 

5 
11 
17 
12 
17 

6 
1 
1 
1 
8 
2 
5 
4 
4 
1 
1 
3 
1 
3 
1 
1 

rl I! 

1'1\ I 
~. 
11

\ I \ 
11 

~J 
III 

tl 

1t14 
'1 

111 

r~' 
III 
11 
~" 
I I 

-------------------------LI 
I I 

10 tt 

P.A." e 
MIK~ 1 
---• 

SWITCH 

~E;TERNAL MIKE 

Gain Control -• 
----~Mike Speaker 

r !nput Output~--~-, 

PA 20 A --• 

Internal 
Speaker 

Public Address 
Speaker 

Figure A2.2. External sound monitoring system. 
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POLICE VEHICLE EQUIPMENT 

QUESTIONNAIRE 

12 

Wayne state University, in cooperation with the Department 

of Justice, is presently involved in an intensive analysis of the 

police vehicle. In particular, this study focuses on the equipment 

normally contained within the police vehicle for utilization by 

the officer. 

In the following pages you are asked to answer a number of 

questions concerning the equipment contained within your vehicle 

and your use of this equipment. In asking for this information, we 

are attempting not only to evaluate the utilization of the present 

equipment, but to obtain information that might enable us to take 

the policeman's individual requirements and needs into account in 

suggesting equipment modifications or additions. 

Please answer the questions as accurately and fully as you 

can, since the outcome of this study will influence future police 

car design, not only in Detroit, but across the country. 

13 



.1. Equipment utilization 

Below you will find a list of the equipment items usually con.,... 

tained within your vehicle, 

We would like you to rank this equipment ~ccording to how 

frequently you use a particular item during an average duty shift. 

For example, if you feel you use your r·adio mic·rapnone more fre-

quently than any other piece of equipment, give this item the 

rank of 1. IJlhe next most frequently used item give the rank of 2. 

Use the space provided, to the right of the list of equipment 

items to indicate your ranking of the items. 

If your vehicle does not contain a particular item, do not 

rank the item, merely write in the abbreviatio~ N.A, (not applicable)~ 

If your vehicle contains an additional item that you feel ought 

to appear in the ranking, add this item to the list and rank it 

appropriately. 

A. Horn-siren 
B. 'Prep'radio J, Fire extinguisher 

C. Portable spotlight 
D. Radio 

K. Radio microphone 
L. Roof light control 

E'. Shot-gun 
F. Ticket Books 
G. Flashlight 

M. Miscellaneous forms 
N. AuxilIary radio 
O. Electronic siren 

H. Brake light control ~. Public address system~~ __ 
Q. 'Hot sheet' I. Daily log ....-----

II. Time distribution 

For an average duty shift indicate the percentage of time 

you spend in the activities of 

A. Law enforcement 
B. Medical emergency 
,C. Removing disabled vehicles 
D. Other (specify) 

Total 

---...,..--,-% 
--.--~%. 
-,-..,....-_% 

% 
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III. Equipment item utilization 

In item one of this section we would like you to. rate the 

actual frequency with which you use each piece of equipment. 

Simply circle on the scale the frequency with which you use each 

of the pieces of equipment during an average duty shift, 

In item two of this section we would like you to rate the 

importance of each of the pieces of equipment in the performance 

of your duties. Once 'agaln simply circle the response which 

most closely approximates your answer. 

A. 

1. 

2. 

3. 

B. 

1. 

2. 

Horn-siren 

frequency of * * * * * * * use 
0-5 6-10 11-15 16-20 21..,.25 26-30 31 35 

times times times times times times times 

if more than 35, specify _,., 

importance * very 
important 

* important * no 
opinion 

* * unimportant very 
unimportant 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly helpful 

and/or particularly detrimental to the performance of your 

duties. 

'Prep' radio 

* * * * * * frequency of use *~~~~~~~~~~rI"~~~~1n--~~ 
31-35 26-30 21-25 16-20 11-15 6-10 0-5 
times times times times times times times 

if more than 35, specify' ________________________________________ _ 

importance * very 
important 

* important 

15 

* no 
opinion 

* * unimportant very 
unimportant 



c. 

1. 

2. 

3. 

D. 

1. 

2. 

3. 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly 

helpful and/or particularly detrimental to the performance of 

your duties. 

Portable spotlight 

frequency of use * * * * * * * 
31-35 26-30 21-25 16-20 11-15 6-10 0-5 
times times times times times times times 

if more than 35, specify 

importance * * 
very important 

important 
* * * no unimportant very 

opinion unimportant 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly help

ful andior particularly detrimental to the performance of your 

duties 0 _______________________________________________________ ___ 

Radio 

frequency of use * * * * * * * 
31-35 26-30 21-25 16-20 11-15 6-10 0 5 
times times times times times times times 

if. more than 35, specify 

importance * * * * * -----v-e-r-y----"-u-n-i7m-p--o-r7t-a-n~t~--n~o~--~im~p~or~t-a-n~t-----v-e-r-y---

unimportant opinion important 

Please indicate in the space below any actual incidents where 

aome feature of this piece of equipment was particularly help

ful and/or particularly detrimental to the performance of 

your duties. 

16 

E. Shotgun 

f of use * * * * * * 1. requency * 

2. 

31-35 26-30 21-25 16-20. 11-15 6-10 0-5 
times times times times times times times 

if more than 35, specify ______________________________________ __ 

importance * very 
unimportant 

* unimportant * * no important 
opinion 

* very 
important 

3. Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly 

helpful and/or particularly detrimental to the performance 

of your duties. 

F. Ticket Books 

1. 

2. 

frequency of use * * * * * * * 0-5 6-10 11-15 16-20 21-25 26-30 31 35 
times times times times times times times 

if more than 35, specify ___ ~ 

importance * very 
important 

* important * * * no unimportant very 
opinion unimportant 

3. Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly 

helpful and/or particularly detrimental to the performance 

of your duties. 

G. Flashlight 

use' .. * * * * * * * frequency of 
31-35' 26-30 21-25 15-20 11-15 6-10 0-5 

1. 

times times times times times times times 

if more than 35, spec.ify·_·_--.-. _________ -=-___________ _ 
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2. 

3. 

\ -, 

H. 

1. 

2. 

3. 

I. 

1. 

2. 

3. 

importance * * 
very unimportant 

unimportant 
* * no i';;,iportant 

opinion 

* 
very 

important 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly 

helpful and/or particularly detrimental to the performance of 

your duties. 

Brake light control 

frequency of use * * * 0-5 6-10 11-15 
times times times 

if more than 35, specify 

importance * * 
very unimportant 

unimportant 

* * * 16-20 21-25 26-30 
times times times 

* * no important 
opinion 

* 
31-35 
times 

* very 
important 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly helpful 

and/or particularly detrimental to the performance of your 

duties. ----------------------------------------------

Daily log 

frequency of use * * * * * * * 0-5 6-10 11-15 16-20 21-25 26-30 31-25 
times times times times times times times 

if more than 35, specify 

importance * * * * * no unimportant very very important 
important opinion unimportant 

Please indicate ;n the space below any actual incidents where 

some feature of this piece of equipment was particularly 

helpful and/or particularly detrimental to the performance 

of your duties. ------------------------------------
18 

J. 

1. 

2. 

3. 

1. 

2. 

3. 

L. 

1. 

Fire extinguisher 

frequency of use * * * * * * * 0-5 6-10 11-15 16-20. 21-25 26-30 -31-35 
times times times times times times times 

if more than 35, specify 
--------------------------------------~ 

importance * very 
important 

* important 
* * 

no unimportant 
opinion 

* very 
unimportant 

Please indicate in the space below any actual incidents where 

some feature of thfs piece of equipment was particularly 

helpful and/or particularly detrimental to the performa.nce 

of your duties. 

Radio microphone 

frequency of use * * * * * * 
0-5 6-10 11-15 16-20 21-25 26-30 31-35 

times times times times times times times 

if more than 35, specify ______________________________________ ___ 

importance * * very important 
important 

* * * 
no unimportant very 

opinion unimportant 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly 

helpful and/or particularly detrimental to the performance 

of your duties. __________ . ______________________________________ __ 

Roof light control 

frequency of use * * * * * * * 0-5 6-10 11-15 16-20 21-25 26-30 31-35 
times times times times times times times 

if more than 35, specify __________________ ~ __ . ________________ ___ 
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2. 

3. 

M. 

1. 

2. 

3. 

N. 

1. 

2. 

importance * * * * * --~v~e~r~y~----~U~n~i~m~p~o~r~t~a~~nt----~n~o~--~i-m-p~o-r~t~a:n~t-----v-e-r~-Y"-
unimportant opinion important 

lnCl ents where Please indicate in the space below any actual" "d 

some feature of this piece of equl"pment was particularly 

helpful and/or particularly detrimental to the performance 

of your duties. ------------------------------

Miscellaneous forms 

frequency of use * * * * * * * 
0-5 6 10 11-15 16-20 21-25 26-30 31-35 

times times times times times times times 

if more than 35, specify 

importance * * * * * --1iv~e~r:;-;y;--:ri;:;;m;;p:;:o:-:;:r;tt:-;a~n::;-:t~--~n:::o:----:u~n::::-;-i-m-p-o-.:r~t-a-n-t.,----v-e~. r~y-
important opinion unimportant 

Please indicate in the space below any actual incidents where 

some feature of this piece of equl"pment t was par icularly 

helpful and/or particularly detrimental to the performance 

of your duties. ----------

Auxiliary radio 

frequency of use * * * 0-5 6-10 11-15 
times times times 

if more than 35, specify 

importance * * 
very unimportant 

unimportant 

20 

* 16-20 
times 

* no 

* * 21-25 26-30 
times times 

* important 
opinion 

* 31-35 
times 

* very 
important 

3 . 

1. 

2. 

3. 

P. 

1. 

2. 

3. 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly helpful 

and/or particularly detrimental to the performance of your 

duties. ________________________________________________________ ___ 

Electronic siren 

frequency of use * * * * * * * 
0~5 6-10 11-15 16-20 21-25 26-30 31-35 

times times times times times times times 

if more than 35, specify ---------------------------------------
importance * very 

unimportant 

* unimportant 
* no 

opinion 

* important 
* very 

important 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly helpful 

and/or particularly detrimental to the performance of your 

duties. ----------------------------------------

Public address system 

frequency of use * * * * * * * 0-5 6-10 11-15 16-20 21-25 26-30 31-35 
times times times times times times times 

if more than 35, specify ------------------------------------------
importance ____ * _______________ * __________ * ______ ----*---------*------

very unimportant no important very 
unimportant opinion important 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was particularly 

helpful and/or particularly detrimental to the performance 

of your dutien. ____________________________ -------------------------

21 



Q. 

1. 

2. 

3. 

'Hot sheet' 

* * * * * * * frequency of use 
0-5 6-10 11-15 16-20 21-25 26-30 31-3~ 

times times times times times times times 

if more than 35, specify 

importance * very 
unimportant 

* unimportant * no 
opinion 

* important 
* 

very 
important 

Please indicate in the space below any actual incidents where 

some feature of this piece of equipment was pa~ticularly 

helpful and/or particularly detrimental to the performance 

of your duties. 

22 
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IV. Suggestions 

Can you make suggestions as to any additional eqUipment 

items that your vehicle might contain, or the deletion of any 

present equipment items, that would contribute to the ease or 

efficiency of performance of your police duties? 

Do you think an air-conditioned vehicle would be beneficial 

to you in the performance of your duties? if so, how? 

Could you give us an abbreviated list of the external 

sources of information that you utilize during patrol as 

cries for services,for example, human voices, or glass breaking? 

23 



IV. Biographical information 

1. What is your age? 

2. What rank do you presently hold? ----------------------
3. How many years have you served as a police officer? ---
4. List your specific job assignments (patrolman,etc.) 

during these years, and estimate the time s~ent in 

each. 

24 
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POLICE VEHICLE CONSOLE QUESTIONNAIRE 

1. How would you rate the console as compared to cars equipped in 

the usual fashion?, ( ) Much superior () Better in some respects 

( ) About the same ( ) Worse than other cars ( ) Much worse. 

Explain your feeling. --------------------------------------------

2. How long did it take to get used to the new location of switches 

and mikes? () 1 - 2 hrs. () 2 - 4 hrs. () One shift ( ) Two 

or more shifts. 

3. Does it take any longer to learn these new locations than it takes 

to learn the locations on a new car? () Longer () Less time. 

Explain your answer~. ____________________________________________ __ 

4. How do you rate the arrangement of equipment on the console? 

( ) Very good () Satisfactory in most cases () Generally poor. 

What changes would you recommend? _______________________ _ 

5. Did you find it generally easier or harder to use the switches on 

the console as compared to other cars? () Easier () Harder~ 

Comments. ____________________________________________________ __ 

6. What changes would you recommend for future designs of police 

car equipment consoles? ________________________________________ _ 

7. What types of devices or equipment would you like to see installed 

in police cars? __________________________ ~-----------------

1 



8. Any additional re~arks on the console idea would be greatly 

appreciated. ______________________________ ~ ________________ . ______ __ 

Signature ________________________________ _ 

Date ______________________ ___ 

Precinct number ------------------

2 

FEEDBACK FROM OFFICERS WHO TESTED CONSOLES 

One of the major measures of effectiveness for the console 

concept was the acceptance of the idea by the police officer. A 

second measure of effectiveness was the utility value of the console 

in the patrol function. Another piece of information desired was 

concerned with the design and with gaining information for future 

modifications. The testing phase of the study was, therefore, 

designed to: 

(1) Measure the acceptance of the console by 
po:).ice officers. 

(2) Study the value of the console in the 
police function. 

(3) Gain input for design modifications. 

This portion of the report will describe the ~esting of the equip-

ment console, the results of the test, and the conclusions that 

can be drawn. 

Bench Seat Console 

Tests were made on a commercially available console that rests 

on the bench type seat between the driver and the passenger. Tests 

were also made on a console of Wayne State University design that 

sits on the drive train hump between individually adjusted bucket

type seats. Photographs of the two consoles appear in Appendix 4. 
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The bench seat console was tested in a full size 1970 model 

police car in the Southfj.eld, Michigan Police Department ~nd in 

an intermediate size 1969 model police car in the Wayne State 

University Department of Public Safety. Bench seat consoles were 

also installed in the Allen Park, Michigan Police Department and 

Pontiac, Michigan Police Department, but feedback is not yet 

available from these departments. In both cases for which we have 

feedback, the operating officers objected to the large 3ize of the 

console and the lack of positive securing of the unit. Discussions 

were carried out with the Cleveland Police Department but no 

installation was made. The Cleveland vehicles are equipped with 

a shotgun mounted on the floor just in front of the seat and the 

console would have made that weapon inaccessab1e. 

Bucket Type Seat Console 

The bucket seat version was tested in a full size 1970 model 

police vehicle in the Detroit Police Department First, Second, and 

Thirteenth precincts. Discussions were carried out with the Oak 

Park, Michigan Department of Public Safety but no installation was 

made. The experience with Oak Park was that consoles must be 

rebuilt from year to year when new model vehicles are purchased 

and that the width of our design would have to be narrower to 

insure the ease of fit into future vehicles. 

In the departments where tests were completed a questionnaire 

was distributed to the officers who used the vehicle. A sample 

questionnaire was presented at the beginning of this appendix. 
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The questions were designed to gain input on the three desired 

measures of the test. A measure of officer acceptance was soli-

cited through the following questions: 

1. How would you rate the console as compared 
to cars equipped in the usual fashion? 
Explain your feelings. 

4. How do you rate the arrangement of equipment 
on the console? 

A measure of the operational value of the console was solicited 

through the questions: 

2. How long did it take to get used to the 
new location of switches and mikes? 

3. Does it take any longer to learn these 
new locations than it takes to learn the 
locations on a new car? 

5. Did you find it generally ea~1~r or harder 
to use the switches on the consbl~_ as 
compared to other cars? Comments? - -

A measure of the ~uggested design improvements was gained through 

the questions: 

6. What changes would you recommended for future 
designs of police car equipment consoles? 

7. What types of devices or equipment would you 
like to see installed in police cars? 

8. Any additional remarks on the console idea 
would be greatly appreciated. 

It was desired to test the bench seat type console for compar-

ison purposes. One such console was installed in the city of 

30uthfield, Michigan. The test vehicle and patrol function has 

the following characteristics: 
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- Vehicle type - 1970 Full size 
four-door, sedan 

- Console used - bench seat 
- Equipment used 
- Officers/car - one and two 
- Types of runs - traffic control 

- radio dispatches 
- high speed runs 

This test resulted in 13 responses. The following pages are the 

results of these responses. The results are presented in three 

parts. 

(1) The distribution of the multiple choice 
answers and the qualitative reasons for 
questions evaluating acceptance. 

(2) The distribution of the multiple choice 
answers and the qualitative reaso.ns for 
questions evaluating operational value. 

(3) Qualitative answers regarding suggested 
improvements. 

The evaluation of those results appears later in this section of 

the report. 

Southfield Test 

1. How would you rate the console as compared to cars equipped in 
the usual fashion? 

no. of resI20nses (A) Much superior 7 (B) Better in some respects 5 (C) About the same 0 (D) Worse than other cars 1 
(E) Much worse 0 

Responses to question #1: 

no. of resI20nses 
7 It is easier to get at controls and equipment. 1 It takes up too much seat room. 

6 

4. How do you rate the l'rangement of equipment on the console? 

(A) Very good 
(B) Satisfactory in most cases 
(C) Generally poor 

no. of responses 
7 
6 
o 

Responses to question #4. 

no. of responses 

2 It should be closer to the dash. 
1 Move it to the right - out of the driver's way. 
1 It has sharp edges. 
1 We need a light to indicate when the beacon is on. 

2. How long did it take to get used to the new location of 
switches and mikes? 

no. of respo:t:l ses 
(A) 1 - 2 hours 13 
(B) 2 - 4 hours 0 
(C) One shift 0 
(D) Two or more Dhifts 0 

3. Does it take any longer to learn these new locations than it 
takes to learn the locations on a new car? 

(A) Less time 
(B) Same 

no. of responses 
11 

2 
(C) Longer o 

Responses to question #3. 

no. of resI20nses 

4 
1 
1 

1 

The switches are closer to the driver. 
You can't miss or confuse switches. 
It is very convenient to use without diverting 

one's attention. 
Much less movement to get at controls. 

5. Did you find it generally easier or harder to use the switches 
on the console as compared to other cars? 

(A) Easier 
(B) Same 
(C) Harder 

7 

no. of responses 
13 

o 
o 



Responses to question #5. 

no. of responses 

3 
1 

It is easier to reach. 
You don't have to reach down for the controls. 

Responses to question #6: 

What changes would you recommend for future designs of police car 
equipment consoles? 

1. Make it narrower. 
2. It should be padded. 
3. It should be farther forward. 
4. The storage area was hard to use. 
5c It makes the seat too cramped for two officers. 
6. It should be used with bucket seats. 

Responses to question #7: 

What types of devices or equipment would you Ijke to see installed 
in police cars? 

1. Tinted glass. 
2. Bucket seats. 
3. Buzzer to indicate when beacon is on. 
4. Armor plate. 
5. Writing light that doesn't glare in driver1s eyes. 
6. Detention screens. 

Responses to question #8: 

Any additional remarks on the console idea would be greatly appre
ciated. 

1. Console should be used with bucket seats. 
2. Should have a clip board for hot sheets. 
3. Storage area was not usable. 
4. It doesn't leave enough sitting room. 

Another test of the bench seat console was made in the Wayne 

State University Department of Public Safety. The Wayne test area 

has the following characteristics: 
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Population - Commuting students 
- Police Department Size - 36 . 
- Community Description - Campus 

The test vehicle and patrol function has the following character-

istics: 

Vehicle - 1969 Intermediate, two-door Sedan 
Console used - Bench 
Equipment - Federal siren head 

Portable beacon 
Motorola radio head 
Brake switch 
Horn/siren switch 
Dome light switch 
Headlight flasher switch 

Officers/car- - one and two 
Type of runs - Traffic control 

High speed runs 
Prisoner transport 
Radio dispatch 
Surveilance 

This test resulted in 10 responses. The following 'pages are the 

results of these responses. The results appear in the same order 

as before. 

Wayne State University 

1. How would you rate the console as compared to cars equipped 
in the usual fashion? 

(A) 
(B) 
(C) 
CD) 
(E) 

Much superior 
Better in some respects 
About the same 
Worse than other cars 
Much worse. 

no. of resDonses o . 
1 
1 
5 
3 

Responses to question #1 . 

1. 
2 . 
3. 

It gets in the way, take~ up too much space 
The switches are immediately available. 
The switches can be accidentally actuated. 
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4. How do you rate the arrangement of equipment on the console? 

(A) Very good 
(B) Satisfactory in most cases 
(C) Generally poor 

Responses to question #4. 

no. of responses 
o 
2 
8 

1. The switches are too close together. 

2. How long did it take to get used to the new location of switches 
and mikes? 

(A) I - 2 hours 
(B) 2 - 1f hours 
(C) One shift 
(D) Two or more shifts 

no. of responses 
2 
2 
2 
3 

3. Does it take any longer to learn these new locations than it 
takes to learn the locations on a new car? 

(A) Less time 
(B) Same 
(C) Longer 

Responses to question #3: 

1. Switches should be segregated. 
2. S~itches are hard to see. 
3. It's not like otner cars. 

no. of responses 
o 
2 
8 

5. Did you find it generally easier or harder to use the switches 
on the console as compared to other cars? 

(A) Easier 
(B) Same 
(C) Harder 

Responses to question #5: 

1< It gets in the way. 
2. The switches are confusing. 
3. It's too close to the driver. 

10 

no. of responses 
o 
o 
9 

Responses to question #6: 

What changes would you recommend for future designs of police car 
equipment consoles? 

1. Mount it on the dash rather than on the seat. 
2. The switches should be overhead. 

Responses to question #7: 

1. It should have a folding writing surface. 
2. The space on the dash board should be used. 

Responses to question #8: 

1. We need more storage area. 
2. It should have a foot operated mike. 
3. Switches should be identifiable by touch. 
4. We need bucket seats. 

The test of the bucket seat console was limited to the Detroit 

Police Department. Three different precincts were given an oppor-

tunity to evaluate the design. They were the First, Second and 

Thirteenth precincts. For the purpose of evaluation, the area 

description and the quantitative statistics are broken down by 

precinct. But the vehicle description, type of run, and qualitative 

responses are identical and are presented together. The First 

precinct (1st) has the following characteristics: 

- Land Area - 2.89 sq. miles 
Precinct Size - 194 Officers 

- Community Description: The central 
business district of the water front. 

- Responses - 33 

11 



The Second (2nd) precinct has the following characteristios: 

- Land Area - 6.47 sq. miles 
Precinct size - 178 Officers 

- Community Description - Low income, 
older neighborhood 

- Responses - 31 

The Thirteenth (13th) precinct has the following characteI'isitcs: 

Land Area - 5.68 sq. miles 
- Precinct Size - 156 Officers 
- Community Description - Low income, 

older neighborhood 
- Responses - 30 

The test vehicle and patrol function in all precincts were: 

- Vehicle - 1970 full size, four-door Sedan 
Console - Bucket Seat 
Equipment - Federal siren head 

Shotgun 
Two flashlights 
Spotlight 
Beacon switch 
Horn/siren switch 
Gun lock button 
Trunk release button 
Console night light switch 
Writing light - visor mounted 

Officers/car - two 
Type of runs - Traffic control 

High speed runs 
Prisoner transport 
Surveillance 
Radio dispatch 
Investigation 

The following pages are the statistical results to questions 

regarding acceptance from the 1st, 2nd and 13th precincts. 
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1st Precinct 

1. How would you rate the console as compared to cars equipped in 
the usual fashion? 

(A) Much superior. 
(B) Better in some respects 
(C) About the same 
(D) Worse than other cars 
(E) Much worse 

2nd Precinct 

no. of responses 
16 
12 

2 
3 
o 

1. How would you rate the console as compared to cars equipped in 
the usual fashion? 

(A) Much superior 
no. of responses 

18 
(B) Better in some respects 
(C) About the same 

12 
1 
o 
o 

(D) Worse than other cars 
(E) Much worse 

13th Precinct 

1. How would you rate the console as compared to cars equipped in 
the usual fashion? 

(A) Much superior 
no. of responses 

22 
7 
o 
o 
1 

(B) Better in some respects 
(C) About the same 
(D) Worse than other cars 
(E) Much worse 

Responses to question #1: 

no. of responses 
32 
10 

8 

6 
5 
5 

3 -
2 
2 
1 
1 
1 

Everything is easily accessable to both officers. 
The controls are consolidated in one convenient 

location. 
It's much easier to use, especially in the dark 
or when the driver is alone. 
The individual seats are more comfortable. 
The storage capability is very useful. 
The mike and spot light cords get in the way. 

(This was improved in later versions.) 
Seating is uncomfortable. 
Gun is hard to get at. 
Like the gun location. 
Should have a detention screen. 
Seats obstruct the view to the rear. 
The console is too large. 

13 



1st 

4. 

2nd 

4. 

13th 

4. 

Precinct 

How do you rate the arrangement of 

(A) Very good 
(B) Satisfactory in most cases 
(C) Generally poor 

Precinct 

How do you rate the arrangement of 

(A) Very good 
(B) Satisfactory in most cases 
(C) Generally poor 

Precinct 

HoW' do you rate the arrangement of 

(A) Very good 
(B) Satisfactory in most cases 
(C) Generally poor 

equipment on the console? 

no. of responses 
15 
17 

1 

eqUipment on the console? 

no. of responses 
11 
20 

0 

equipment on the console? 

no. of responses 
18 
10 

2 

Responses to question #4. 

no. of responses 

7 

7 
5 
5 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
I 

type of responses 

Move the spot light and mike cords out of the 
way. (This was improved in later versions.) 

The gun is hard to get at. 
I like it, especially the switch locations. 
The mikes should be moved closer. 
Reverse the PA mike and radio mike. 
Protect switches for accidental actuation. 
Make it smaller if possible. 
Don't use storage areas. 
Don't need shotgun rack. 
Don't label tlr::;hotgun" and "truck lock" buttons. 
We need even more storage. 
I like the location of the mikes. 
Console light should go off with ignition. 
Easier identification of switches. 
Need a place for a hot sheet board. 
Conceal the switches. 
Move the horn/siren switch nearer driver. 
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The following pages are the statistical results to questions 

regarding the operational value of the console. The order is again, 

1st, 2nd and 13th precincts. 

1st Precinct 

2. How long did it take to get used to the new location of switches 
and mikes? 

(A) 1 - 2 hrs 
(B) 2 - 4 hrs 
(C) One shift 
(D) Two or more shifts 

2nd Precinct 

no. of responses 
27 

3 
2 
1 

2. How long did it take to get used to the new location of switches 
and mikes? 

(A) 1 - 2 hrs 
(B) 2 - LI hrs 
(C) One shift 
(D) Two or more 'hifts 

;L3th .'precinct 

no. of responses 
23 

6 
2 
o 

2. How long did it take to get used to the new location of switches 
and mikes? 

(A) 1 - 2 hrs 
(B) 2 - 4 hrs 
(C) One shift 
(D) Two or more shifts 

1st Precinct 

no. of responses 
29 

1 
o 
o 

3. Does it take any longer to learn these new locations than it 
takes to learn the locations on a new car? 

(A) Less time 
(B) Same 
(C) Longer 

15 

no. of responses 
25 

7 
1 

~t tl _______________________________ __ 



2nd Precinct 

3. Does it take any longer to learn these new locations than it 
takes to learn the locations on a new car? 

no. of 
(A) Less time 
(B) Same 

responses 
28 

2 
1 (C) Longer 

13th Precinct 

3. Does it take any longer to learn these new locations than it 
takes to learn the locations on a new car? 

(A) Less time 
(B) Same 

no. of responses 
27 

3 
(C) Longer o 

Responses to question #3. 

no. of responses 

21 

18 

12 

4 
1 
1 

1st Precinct 

type of response 

Everything is at your fingertips, you don't 
have to look for things. 

Everything is easier to identify, you can learn 
the controls immediately. 

Everything is in one place rather than allover 
the car. 

Both officers can use the controls. 
One is more apt to use these convenient controls. 
You don't have to bend over and search. 

5. Did you find it generally easier or harder to use the switches 
on the console as compared to other cars? 

(A) Easier 
(B) Same 
(C) Harder 

2nd Precinct 

no. of responses 
31 

1 
1 

5. Did you find it generally easier or harder to use the switches 
on the console. as compared to other cars? 

(A) Easier 
(B) Same 
(C) Harder 
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no. of re5ponses 
31 
o 
o 

13th Precinct 

5. Did you find it generally easier or harder to use the switches 
on the console as compared to other cars? 

(A) Easier 
(B) Same 
(C) Harder 

no. of response~ 
27 

1 
2 

Responses to question #5. 

no. of respons~ 

10 
2 
2 
2 
1 

1 

type of response 

It is much easier to get at the controls. 
The cords cometimes got in the way. 
You don't have to take your eyes off the road. 
Everything is together. 
It is difficult to read the labels on the 

switches. 
Either officer can use the controls. 

Responses to questions on potential improvements to the console 

are as follows. 

Question #6: What changes would you recommend for future 

designs of police car equipment consoles? 

no. of responses 

11 
7 
5 
3 
3 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
1 

type of response 

Better access to the long gun. 
Storage place for hot sheet. 
Move mike cOl"ds. 
More storage. 
Smaller console. 
Bigger seats. 
Install power rear door locks. 
Place to store flashlights. (This was added in 

later versions.) 
Omit storage area. 
Omit storage area. 
Two guns. 
Recommend installation in all cars. 
Brake switch that does not have to be held to 

bypass rear lights. 
A writing light-that doesn't glare. 
Dentetion screen. 
A h~ndy writing area. 
Computer I/O device. 
Have everything go off with ignition. 
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Responses to question #6: 

no. of responses 

1 

1 
1 

type of response 

Cover switches so that they are not accidentally 
actuated. 

Put mike cords on springs to pull them away. 
Higher in rear between seat backs. 

Responses to question #7: What types of devices would you 

like to see installed in police cars? 

no. of responses 

10 
5 
4 
3 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

type of response 

Air conditioning. 
Non-glare writing light. 
Prisoner dentntion screen. 
Computer I/O 
Tinted glass. 
Bullet proofing. 
Bucket seats. 
storage for night stick in doors. 
A litter container. 
Mike that doesn't have to be held. 
Faster defogger. 
Larger rear view mirror. 
Tilt steering wheel. 
Hand cuff bar in rear. 
Standardized controls. 
Heat and cold insulation. 

Responses to question # 8: Any additional remarks on the console 

would be greatly appreciated. 

Comments not previously mentioned. 

1. My elbow hit the clip board. 
2. Space between seats would allow access from the 

rear. 
3. Should be padded. 
4. A writing light that doesn't illuminate interior 

at night. 
5. Hood lock to prevent tampering with the engine. 
6. Console is ideal for police work. 
7. Writing light in rear seat area. 
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The results of the tests were very encouraging. To examine 

them, the per cent of responses to the questions are summarized 

holr'\ToT' ..... _ ..... 10.,1,., • 

Bench Seat Console 

Acce tance Wa ne State Test 
% Res onse E A B- C D E 
Question #1 0 0 10 10 50 30 
Question #4 0 20 80 

utility 
% Res onse A B C D E A B C D E 

Question #2 100 0 0 0 20 20 20 30 
Question #3 84 16 0 0 20 80 
Question #5 100 0 0 0 0 100 

,W.S.U. Designed Console 

Acceptance 1st Pl'ec. Test 2nd Prec. Test 13th Prec. Test 
% Response A B C D E A B C D E A B C D E 
Question #1 4ts 36 6 10 0 5ts 3(5 4 0 -- 73 23 0 0 4 
Question #4 45 52 3 -- -- 35 65 0 -- -- 60 37 3 -.- --

utility 
B C D E A B C D E % Res}2onse A B C D E A 

Question #2 82 9 6 3 -- 74 19 7 0 - 97 3 0 0 --
Question #3 76 21 3 -- -- 90 7 3 -- -- 90 10 0 -- --
Question #5 94 3 3 -- -- 100 0 0 -- -- 90 3 7 -- --

From the summary table the most striking difference is in the 

acceptance and utility responses of the bench seat console between 

the Southfield and W.S.U. tests. The only significant difference 

in the two tests was the size of the vehicle; Southfield has full

sized models and the W.S.U. car was an intermediate. The difference 

in vehicle size would make the sitting room of the officers more 

restricted in the W.S.U. model. The qualitative response to 

question #1 was identical with one W.S.lf. remark on accidental 

actuation of switches. In the response to question #3, Southfield 

19 



were completely positive about the switch locatio~ and convenience, 

whereas W.S.U. police were equally negative. Switch location and 

convenience should not be effected by the size of the vehicle. In 

the response to question #4, Southfield officers mention the amount 

of room the console takes up on the front seat area while the 

W.S.U. officers had nothing to say about room. In question #5, 

the Southfield police praise the convenience and ease of operation 

and the W.S.U. officers found the console confusing and in the way. 

Two other installations of this console resulted in inunediate 

rejection because of the restriction of space on the front seat. 

Based on this, it is concluded that the bench seat test 

console was restrictive in terms of driver and passenger seating 

room. This restriction is very unsatisfactory in an intermediate 

vehicle. The utility improvement of the bench seat console is 

positive but the space problem can prejudice the acceptance in a 

negative fashion. To be acceptable the bench seat type console 

must be either narrower than the 11 inches of the tested model or 

mounted toward the dash and away form the uccupants. Additional 

observations by the researcher regarding the bench seat console 

are that it does bring the controls into a better location than the 

W.S.U. design, cognizant of human factor literature. The bench 

seat console, wide as it is, has very little room for mounting 

controls. It is quite difficult to attach the tested console se-. 
curely to the seat. A better mounting method would be on legs 

fastened to the transmission hump. 

20 

A comparison between the bench type console and the W.S.U. 

design is made difficult by the two opposite. receptions given the 

bench seat model. Because of the prejudiced response from the 

intermediate vehicle test, any comparison will be restricted to 

the full-sized vehicles of Southfield and Detroit. The bucket 

seat console was rated much superior to existing methods 60% of 

the time, while the bench seat console was rated superior 54% of 

the time. The arrangement of controls on the bucket seat console 

was rated very much better 46% of the time, while the bench seat 

version arrangement was much superior 54% of the time. The time 

to learn the new console was within two hours in 84% of the responses 

to the bucket seat console and 100% in the responses to the bench 

seat console. Compared to non-console arrangements, 85% of the 

Detroit officers found the W.S.U. console easier to master and 84% 

of the Southfield officers found the bench seat console easier. 

Compared to non-console arrangements, 95% of the Detroit police 

found the W.S.U. console easier to use and 100% of the southfield 

police found the bench seat console easier to use. 

In comparing the two types of consoles it is concluded that 

the W.S.U. design is slightly superior, but the arrangement of 

controls and the ease of utilization is slightly superior in the 

bench seat version. The superiority of the W.S.U. design is 

attributed to the seating room benefits over the bench version. 

The difference in arrangement and utility is attributed to the 

higher positioning of controls as suggested by McCormick. In 

the opinion of the researcher, the differences in these statistics 
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are insignificant for these sample sizes. The increased versatility 

and capacity of the W.S.U. design offers an advantage. In conclu-

sion, given a bench scat console modified as already discussed it 

appears that the choice of console would well be dictated by the 

choice of seats. 

The most significant results of the tests are the acceptability 

and utility of the packaging concept. By combining the statistical 

and qualitative response of Detroit and Southfield together, we 

can observe the degree of improvement over existing methods. In 

the responses to question #1 on the console, 59% found the console 

much superior and 33% found it better than non-console methods. 

The most frequent reasons were that it was easier to use (39 responses) 

and that the controls were all together (10 responses). In the 

responses to question #4 on the arrangement of controls, 48% found 

them very good and 49% found them satisfactory. The most frequent 

remarks on equipment were that the cords got in the way (7 responses) 

and that the gun was hard to get at (7 responses). In the response 

to question #2 on the time to master the console, 85% were able to 

learn to use the console in less than two hours. In the responses 

to question #3 on the relative ease of mastering the console 

compared to the usual arrangement, 85% found it easier to learn. 

The most frequent remarks being the closeness of the controls 

(25 responses), the ease of identification (19 responses), and the 

consolidation (12 responses). 
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In response to question #5 on the operational value of the 

console, 95% found it easier to use than the conventional arrange-

ment. 
The most frequent reason being the handiness of the locations 

(14 responses). These statistics speak well for the acceptance 

and operational value of the console packaging concept. 

In conclusion, the console concept appears to be a valuable 

improvement of the police vehicle. Suggested improvements to the 

bench seat version are that it be mounted close to the dash and 

make as narrow as possible. The installation of consoles would be 

well received by the majority of the police officers and it would 

significantly improve the ease with which they operate their 

controls. 
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MINIMUM STANDARDS 
POLICE VEHICLES 

By The 

POLICE ASSOCIATION OF ONTARIO 
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PART I 

Minimum Standards 
Police Vehicles 

1: In this regulation, 

1 

(a). "heavy duty" shall mean that the item to which the 
term is applied shall exceed the usual quantity, 
quality, or capacity supplied with standard 
production vehicles; and it shall be able to 
withstand unusual strain, exposure, temperature, 
wear and use; 

(b). "motor vehicle" shall mean a vehicle as defined in 
ThE! Highway Traffic Act; 

(c). "patrol vehicle" shall mean a police vehicle used 
mainly for general police patrol duties; 

(d). "police vehicle" shall mean any motor vehicle, 
other than a motorcycle, operated by a police 
force or member thereof on duty; 

(e). "unmarked vehicle" shall mean a police vehicle used 
by members of a force who are not required to wear 
a uniform. 

2. No police vehicle shall be used, operated, maintained 
by any police force or member thereof while on duty, 
including the Ontario Provincial Police Force, unless 
it conforms to, or exceeds the standards her~in; 

(a). Appearance 

(i). Patrol vehicles shall be marked with the work 
"POLICE" in clearly visible letters of at least 
eight inches in height at a central position on 
each side and on the rear of the vehicle, and where 
practical shall include the name of the force; 

(b). Size and Chassis 

Police vehicles shall, 

(i). have a minimum wheelbase of one hundred and 
eighteen inches (118"), 



(c) • 

(d) • 

(e). 

2 

(ii). have a bumper to ground clearance, front and 
rear, of at least ten inches (10") as measured by 
the Autoillobile Manufacturers Association, 

(iii). be equipped with heavy duty front and rear 
suspension inclusive of heavy duty front and rear 
springs and including heavy duty maximum control 
shock absorbers suitable for police work; 

(iv). be equipped with a heavy duty front stabilizer 
bar, 

(v). be equipped with full-time power assisted 
steering, 

(vi). have a minimum of thirty-eight inches (38") 
head room and a minimum of forty-one point eight 
inches (41.8") leg room as measured by the Automobile 
Manufacturers Association; 

Seats and Upholstery 

Police vehicles shall, 

(i). be equipped with the front seat and seat back 
of heavy duty construction containing foam rubber 
cushions or padding of at least two inches (2") in 
thickness and heavy duty springs, 

(ii). be equipped with the vehicle manufacturer's 
recommended head restraint, 

(iii). be equipped with a heavy duty high grade 
nylon or vinyl material upholstery of a light color; 

Engine Power 

(i). Police vehicles shall have a manufacturer's 
rating of not less than two-hundred and twenty-five 
brake horsepower (225bhp) and displacement of not 
less than three-hundred cUbic inches (300CID) for 
eight cylinder engines or not less than two-~lndred 
and twenty-five cubic inches of displacement (225CID) 
for six cylinder engines; 

Brakes 

Police vehicles shall, 

(f) . 

(g) . 

(h) . 

(~). be equipped with power assisted brakes with 
heavy duty linings, 
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(ii). be equipped with heavy duty disc type brakes 
on the front wheels; 

Tires and Rims 

Police vehicles shall, 

(i). be equipped with fifteen inch (15") diameter 
wheels with a six inch (6") minimum rim width and 
shall have a safety ridge rolled into the rim or 
otherwise designed to prevent the tire from separating 
from the wheel in the event of a flat or blowout, 

(ii). be equipped with first line heavy duty "belted" 
tires of not less than four (4) full plies and such 
tires shall not be used when the tread wears to six 
thirty-seconds of an inch (6/32") or under in 
thickn~ss, and shall be kept in proper balance, 

(iii). be equipped, subject to The Highway Traffic 
Act and regulations thereto, during those months 
of the year when show and/or ice is liable to affect 
driving conditions, with snow tires containing studs, 

(iv). not be equipped at any time with retread or 
remanufactured tires; 

Mechanical Fitness 

Police vehicles shall, 

(i). not be used by a police force after the 
accumulation of sixty thousand (60,000) miles or 
two (2) years of service, whichever occurs first, 

(ii). be inspected by the holder of a subsisting 
certificate of qualification as a motor mechanic 
under The Apprenticeship and Tradesmen's Qualifi
cation Act, 1964, and certified approved according 
to such safety inspection every ten thousand (10,000) 
miles or three (3) month, whichever occurs first; 

Safety and General Equipment 

(i). Police vehicles shall, 

(1) 
wheel of 
color of 
ring, 

be equipped with a heavy duty steering 
a light color or other heat-reflecting 
material and shall include a full horn 



(2). be equipped with automatic seat belt 
retractors on the outside front seat belts, 

4 

(3). be equipped with outside rear view mirrors, 
one on each side, capable of being adjusted to the 
convenience of the driver, 

(4). be equipped with a rear window defogger, 

(5). be equipped with an air expelled two and 
three-quarter pound (2 3/4 Ib) capacity dry chemical 
fire extinguisher which shall be as approved by 
the Underwriters Laboratories of Canada (U.L.C.) 
for gasolene and electrical fires, 

(6). be equipped with a two-way radio of at 
least twenty-five (25) watts power output for the 
transmitter portion and no higher than point five 
(.5) microvolts sensitivity for the receiver 
portion, and capable of clearly communicating 
with a base or central station from any point 
within or adjacent to the area of jurisdiction, 

(7). be equipped with a speedometer calibrated 
in two (2) mile increments over the entire scale 
with such speedometer accurate within two (2) 
miles per hour at all speeds up to one hundred 
(100) miles per hour, 

(ii). Patrol vehicles shall, 

(1). be equipped with at 'least one rotating red 
beacon or warning light on the roof containing 
four (4) sealed beam lamps of which there shall be 
two (2) red lamps at opposite directions, and two 
(2) white lamps in the other two directions, 

(2). be equipped with an electrically operated 
siren. or as an alternate an electronic siren of 
the public address system type, 

(3). be equipped with a heavy duty roof carrier 
bar which shall be securely attached to the outer 
side edges of the roof and upon which shall be 
mounted the rotating warning light and may also 
accommodate the siren, 

(4). be equipped with a fender stop light on 
the tor of the right front fender, with the lense 
to contain the word "STOP "Q!,"f'POLICE" , and shall be 
of at least six inches (6") in diameter and 
positioned in such a direction" when illuminated, 
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will assist the operator of the patrol vehicle to 
attract the attention of the operator of another 
desired vehicle, 

(5). be equipped with a hand spot light 
containing a sealed beam lamp and attached with 
a ten foot (10 1 ) length of coiled expansion type 
wire, 

(6). be equipped with a wire mesh screen or 
barrier of at least eight (8) gaage wire or 
equivalent, securely positioned between the front 
and back seats of the vehicle so as to adequately 
protect the driver and occupants of the front 
seat, provided those forces and detachments that 
provide special truck-type vehicles for the 
transportation of prisoners shall not be subject 
to this sub-paragraph; 

(iii). Unmarked vehicles shall not be subject to 
paragraph (ii) of this subsection, except where . 
the conditions of service or application of serVlce 
dictates the use of such equipment. 

3 ( ) A certificate of mechanical fitness for a police 
. a . vehicle shall not be issued unless a police vehicle 

has been, 

(b) . 

4. 

(i). inspected in accordance with the inspection 
procedures in the Schedule, and 

(ii). found to comply with the performance standards 
prescribed in the Schedule and the Regulation; 

A certificate of mechanical fitness is valid for 
a period of three (3) months or when the inspected 
vehicle has accumulated a further the thousand 
(10,000) miles, whichever occurs first, from the 
date of inspection shown on the certificate. 

No motor vehicle registered in Ontario in accordance 
with The Highway Traffic Act shall bear the word 
"POLICE" or facsimile, except when used by a police 
force established under the Act, or the Royal 
Canadian Mounted Police Force. 



6. 

1. (1) 

6 

Police vehicles shall conf~rm to the standards as 
prescribed bY,the Motor Vehicle Safety Act (Canada) 
and regulations thereto. 

Vehicles and equipment presently in use shall be 
permitted until January 1, 1971, provided that 
all vehicles and equipment in use after such date 
shall conform to this regulation. 

Body Work 

SCHEDULE 

INSPECTION PROCEDURES AND 
PERFORMANCE STANDARDS 

The body, sheet metal and equipment of a police 
vehicle shall be inspected and t~sted for conditions 
hazardous to occupants, pedestrians or to other 
vehicles and, 

(a). each bumper shall be securely mounted; 

(b). no bumper, fender, molding or other sheet 
metal shall have a broken, bent or sharp 
edge that protrudes in such a way as to be 
a hazard to vehicles or pedestrians; 

(c). no fender shall have been removed, and each 
truck mud flat where applicable shall be in 
position; 

(d). each door shall close securely; 

7 

(e). the hood latch shall hold the hood securely 
and no safety catch in the case of a front 
opening hood shall be missing or inoperative; 
and . 

(f). each seat shall be securely mounted and shall 
maintain its position and adjustment. 

(2). the frame shall be inspected for cracks and loose 
rivets and the underbody sheet metal shall be 
inspected for rust or other damage and, 

(a). no chassis frame member shall be cracked or 
have loose chassis frame rivets; 

(b). the floor pan shall not be perforated by rust 
or other damage; and 

(c). no seat belt anchorage shall be insecure. 

(3). Tlle condition and security of mounting of each 
rear vtew mirror shall be inspected, and, 

(a). no inside rear view mirror shall have been 
removed except on police vehicles having no 
rear window or a rear window that is permanently 
obstructed by the body of the vehicle; 

(b). each mirror shall be securely mounted; 

(c). no mirror, shall be cracked or broken or have 
any reduction in reflecting surface owing to 
deterioration of silvering; and 

Cd). no outside rear view mirror shall be missing. 

(4). An inspection of the windshield and of all windows 
shall be made for material damage, discoloration 
and clarity of the glazing and, 

(a). opaque material shall not be fitted in place 
of glazing in the windshield or in place of 
any other window; 

(b). no glazing material shall be crazed or dis
colored or have exposed sharp edges or have any 
part missing; and 

(c). the windshield shall not have any star, or 
crack running from edge to edge, in the area 
swept by the windshield wipers. 



(5). The fuel tank, filler pipe and cap and the fuel 
lines shall be inspected and, 

8 

(a). no mounting or attachment of the fuel tank or 
fuel line shall be insecure; 

(b). the filler cap shall not be insecure or missing; 
and 

(c). no leakage shall be present at any point in 
the fuel system. 

(6). The exhaust pipe, muffler and tailpipe shall be 
inspected and, 

(a). no component of the system shall be missing, 
perforated, patched or insecurely mounted; 

(b). no joint or seam shall leak; and 

(c). no component shall cause charring or other 
heat damage to any wiring, fuel line or 
combustible material of the vehicle. 

Brakes 

2.(1). All wheels shall be removed for brake inspection, 
and the condition of the friction surface of each 
brake disc and drum clhall be inspected ana, 

(a). no drum or disc shall have any external crack, 
or cracks on the friction surface other than 
the normal heat-check cracks, that reach an 
edge of the drum bore or periphery of the 
disc; and 

(b). no drum or disc shall have any mechanical 
damage to the friction surface. 

(2). All brake drums shail be removed for the brake 
lining inspection on police vehicles having brake 
drums and the thickness of bonded linings and of 
pads shall be measured at their thinnest point and 
riveted or bolted linings shall be measured at the 
minimum thickness at a rivet or bolt head and an 
inspection shall be made for loose or missing 
rivets or bolts and for damaged linings and 
contamination and, 

(a) .. a bonded lining shall not be thinner than five 
thirty-seconds of an inch (5/32") when 
measured at the thinnest point; 

( 3) • 
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(b). a riveted or bolted lining surface 'shallnot 
be closer than five sixty-fourths of an inch 
(5/64") to any rivet or bolt head; 

(c). no wire backing shall be visible in a friction 
surface; .. 

(d). no disc pad shall be less than five thirty
seconds of an inch (5/32") in thickness when 
measured at its thinnest point; 

(e). no rivet or bolt shall be loose or missing; 

(f) • no brake 
loose on 
indicate 
and 

lining shall be broken, craoked or 
the shoe or pad or so worn as to 

an out-of-round drum or warped shoe; 

(g). no lining or pad friction surface shall be 
contaminated or glazed. 

All hydraulic components, fluid reservoirs j wheel 
cylinder connections, hoses and tubes, master 
cylinder and rod and supports shall be inspected 
and the entire length of all brake lines other than 
those portions that are within a structure and are 
not visible by any means shall be inspected and 
all vacuum components, hoses, tubes, supports, hose 
clamps and air cleaners shall be inspected and, 

(a). no master cylinder or wheel cylinder shall 
show evidence of leakage; 

(b). no wheel cylinder prston shall be incorrectly 
connected to the brake shoes; 

(c). no hydraulic hose and tube shall be abraded 
or leak or be restricted, crimped, cracked or 
broken or rub against structure or have 
damaged or missing clamps or supports; 

(f). the master cylinder rod shall not be improperly 
adjusted; 

(g). the brake line shall not be fouled by an extra 
shack absorber; 

(h). no vacuum hose, tube or connection shall leak 
or be restricted, abraded, crimped, cracked 
or broken or rub against structure or have 
damaged or missing clamps or' supports; 



(4) • 

( 5 ) . 

----------,,-,'1 
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(1). the vacuum pump air cleaner shall be clean; and 

(j). the v~cuum piston packings, valves or diaphrams 
or other component parts, shall not leak. 

All mechanical components, cables, pins, cotter 
pins, spring rods, clevises, coupl ngs, spring 
clips, grease retainers and brake camshafts shall 
be inspected and, 

(a). no mechanical part shall be misaligned, badly 
worn, broken or missing; 

(b). no pull cable shall be badly worn, stretched 
or frayed or not operating freely; and 

(c). no parking brake disc or facing shall be broken 
or badly worn. 

The anti-skid surface on the service brake pedal 
pad shall be inspected, the pedal position shall 
be inspected by the pedal being depressed and 
released, the pedal travel of the power assisted 
hydraulic service brake shall be inspected with 
the engine running, the vacuum system shall be 
tested by applying the brakes several times while 
the engine is stopped to exhaust the vacuum and by 
then applying normal foot pressure on the service 
brake pedal while the engine is restarted, and the 
brake failure warning light shall be tested in 
dual braking systems, and, 

(a). the service brake pedal pad shall not have 
been removed or be badly worn or be insecure; 

(b). no pedal or any other component shall bind or 
have high friction; 

(c). no pedal lever shall be misaligned or 
improperly positioned; 

(d). no hard pedal condition shall be present and 
the pedal free travel shall not be less than 
on inch (1"); 

(e). in the case of, 

(i). a police vehicle at least one-fifth (1/5) 
of the total available pedal travel 
remains) or 
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(h) • 

(i) . 

(j ) • 

(ii). in the case of a commercial police 
vehicle, the pedal is at least two 
inches (2") above the floorboards, 
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when the pedal is depreaged under moderate foot 
force; 

where firm foot pressure is maintained on the 
service brake pedal for one minute, the service 
brake pedal shall not move slowly to~ard the 
applied position; 

tha brake pedal shall fall away from the foot 
as the engine is restarted while foot force 
is maintained on the pedal in the vacuum 
system test; 

the brake failure warning light shall not be 
inoperative on a police vehicle with dual 
braking; 

the brake failure warning light shall not 
turn on when manual-brake pedal force between 
forty and sixty pounds, or when power-brake 
pedal force between fifteen and twenty pounds, 
is applied while the ignition switch is on; 

in the case of a commercial police vehicle, 
the rod stroke or chamber travel at each 
wheel of an air or vacuum mechanical or 
hydraulic power cluster from fully released 
to fully applied shall not exceed 75 per cent 
(75%) of the maximum allowable; and 

(k). in the case of a commercial police vehicle, 
and axle fitted with brake drum and shoes 
shall not be set up so as to render the brakes 
inoperative. 

(6). The control of the parking brake shall be inspected 
by fully applying the control and then releasing 
it., and, 

(a). the mechanism while set, but not held by hand, 
in the fully applied position shall hold the 
police vehicle against the engine while the 
vehicle is stationary and the engine is at a 
light throttle setting for a few seconds only; 
and 
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(b). the mechanism in the off position shall not 
fail to release the brakes fully. 

(7). The performance of the service brake system shall 
be inspected on a substantially level surface by 
stopping, with the wheels locked, and with a 
maximum brake pressure from a speed of not less 
than four (4) miles per hour and not more than 
eight (8) miles per hour to test for potential 
failure in a full emergency stop, and the perfor
mance of the service brake system shall be tested, 
where road and traffic conditions permit, by 
stopping the police vehicle, while travelling at 
a speed of twenty (20) miles per hour, in the 
shortest possible distance, without locking the 
wheels, to test for brake pull, or the service 
brake system may be inspected for pull by using 
a brake dynamometer, and, 

(a). the wheels shall lock when the police vehicle 
is stopped from travelling at a speed of not 
less than four (4) miles per hour and not more 
than eight (8) miles per hour; 

(b). no component shall fail; 

(c). the police vehicle shall not pull to the right 
or to the left; and 

(d). the brakes shall release immediately.' 

Electrical 

3.(1). The horn shall be inspected for security and 
functioning, and, 

(a). the horn shall not be loose on its mounting; 
and 

(b). the operating mechanism shall be functioning 
properly. 

(2). The siren, if fitted,shall be inspected for 
security and functioning, and, 

(a). the siren shall not be loose on its mounting; 

(b). the operating mechanism shall be functioning 
properly; and 

(c). the siren shall sound loud enough so as to be 
easily deemed to be able to adequately warn 
other drivers and pedestrians of the approach 
of the police vehicle. 
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(3). The windshield wiper system shall be inspected for 
functioning and deterioration and the functioning 
of the defroster system shall be inspected, 
and, ' 

(a). no windshield wiper shall have been removed; 

(b). every wiper arm shall move over the full 
range of travel; 

(c). no wiper blade shall be missing, badly worn 
or deteriorated so as to impair its effec
tiveness; and. 

(d). the defroster system shall deliver air to 
the windshield. 

Lighting 

4.(1). All prescribed lamps and prescribed reflectors 
shall be inspected and tested~ and, 

(a). every filament in eve~y bulb or unit shall 
produce normal light output when switched 
to the appropriate "ONI! position; 

(b). no lens shall be missing in whole or in part 
or be incorrectly installed; 

(c). every lamp shall be securely mounted on the 
vehicle; 

(d). no headlamp shall be coated with a colored 
lacquer; 

(e). no lamp shall be modified by the attachment 
to the lamp or to the vehicle of any device 
that reduces the effective area of the lens 
of the brightness of the light; 

(f). the turn signal flasher unit shall operate 
properly and the indicator lamp shall flash; 

(g). no reflector shall be broken or missing, 
defective or be incorrectly or insecurely 
installed; 

(h). the beam of every dipping headlight shall 
switch correctly; 
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(1). the upper beam indicator lamp shall light and 
shall indicate properly; and 

(j). every headlamp shutter or retracting headlamp 
shall operate over the full range of movement. 

(2') • A headlamp alignment inspection shall be carried 
out after the police vehicle has been inspected 
for faulty wheel alignment and improper tracking 
of the rear axle and been passed as satisfactory, 
and the alignment inspection shall be carried out 
on one beam, and, 

(a). in the case of a mechanically aimed headlamp, 
the graduation of the mechanical aimer shall 
be$ 

(i). not higher than one-half down, 

(ii). not lower than three and one-half down, 

(iii). not left of straight ahead, and 

(iv). not more than four to the right; 

(b). in the case of a headlamp inspected on the 
low or dipped beam, the top edge of the low 
beam high-intensity zone shall not be more 
than two inches (2") above or below the 
horizontal centre-lins of the lamp and the 
left edge of the low beam high-intensity zone 
shall not be to the left or more than six 
inches (6") to the right of the vertical 
centre-line of the lamp, as measured on a 
screen placed twenty-five feet (25') in 
front of the lamp; and, 

(c). in the case of a headlamp inspected on the 
high or upper beam, the centre of the high 
beam high-intensity zone shall not be above 
or more than four inches (4") below the 
horizontal centre-line of the lamp and not 
more than six inches (6") to the left or 
right of the vertical centre-line of the 
lamp, as measured on a screen placed twenty
five feet (25') in front of the lamp. 

. 'Steeringand Gontrols 

5.(1). In the case of the engine controls, the complete 
accelerator linkage system and carburetor or 
injection pump controls and linkage shall be 111 

,_J1 ., 
----------------
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inspected while the engine is running and the 
police vehicle is stationary, and the power 
steering and the power-steering drive belt shall 
be inspected, and, 

(a). no return spring shall be damaged or missing; 

(b). no component shall be missing, damaged or 
worn or out of adjustment so as to prevent 
the engine speed dropping to idle with the 
transmission in neutral, when the accelerator 
pedal is released; and, 

(c). the power-steering drive belt shall not be 
worn, cut, glazed, frayed or slack. 

(2). The steering column shall be inspected for security 
of positioning and steering shaft coupling or spline 
shall be inspected, and, 

(a). the steering column or steering box shall not 
~how looseness in its mounting to the body or 
frame; 

(b). the steering-shaft coupling or spline shall 
be secure; 

(c). no bolt or nut shall be missing from the 
mounting; and 

(d). the steering column energy absorbing section 
shall not be damaged. 

(3). The steering mechanism shall be inspected for 
loosnness, wear and jamming while the front wheels 
are on the ground and in the case of large 
commercial police vehicles the inspection shall 
be carried out while the wheels are off the ground 
and shall be carried out with the engine running 
and the power steering unit in operation, and, 

(a). free movement of the steering wheel with no 
movement of the front wheels shall not exceed 
two inches (2"), and in the case of commercial 
police vehicles four inches (4 11

), measured 
at the steering-wheel rim when the front 
wheels are in the straight ahead position, 

·and 

(b). the front wheels shall turn from full right 
to full left and back again without jamming, 
fouling or roughness of the mechanism. 
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Front Suspension Misalignment and Wear 

6.(1). The front suspension shall be inspected for alignment 
and for wear and damage while the .front wheels of 
the police vehicle are off the ground in such a way 
that the front suspension joints are not under load, 
and, 

(a). the front wheels shall not be visibly out of 
alignment; 

(b). any non-load carrying ball jeint shall not 
show any perceptible movement; 

(c). in the case of ball joints, no front wheel 
shall have excessive rocking play about a 
horizontal axis; 

(d). in the case of king pins, no front wheel 
shall have a rocking play about a horizontal 
axis in excess of, 

(i). one-quarter of an inch (1/4") for a wheel 
of sixteen inches (16") or less, 

(ii). three-eighths of an inch (3/8") for a 
wheel that is larger than sixteen inches 
(16") but not larger than eighteen 
inches (18"), or 

(iii). one-half of an inch (1/2") for a wheel 
that is larger than eighteen inches (18"), 

as measured at the tire sidewall; 

(e). no front wheel shall have excessive vertical 
play between the lower control arm and the 
spindle; 

(f). no wheel bearings shall be worn or damaged 
sufficiently to show play between brake drum 
and back plate or between brake disc and 
caliper; and 

(g). no springs, shackles, U-bolts, centre bolts, 
shock-absorbers or stabilizer links shall 
be loose) bent, broken, disconnected or 
missing and no air bag suspension shall be 
leaking, flat or inoperative. 
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(2). The steering mechanism shall be inspected for wear, 
damage and maladjustment by manipulating from full 
left to. full right the front wheels of the police 
vehicle while they are off the ground, and, 

(a). no front wheel shall have a play about a 
vertical axis in excess of, 

(i). one-quarter of an inch (1/4") for a 
wheel of sixteen inches (16") or less, 

(ii). three-eighths of an inch (3/8") for a 
wheel that is larger than sixteen inches 
(16") but not larger than eighteen 
in~hes (18"), or 

(iii). one-half of an inch (1/2") for a wheel 
that is larger than eighteen inches (18"), 

as measured at the tire sidewall; 

(b). the steering mechanism links shall not show 
damage or repaired damage and the steering 
mechanism shall not have been modified so as 
to affect the proper steering of the police 
vehicle; 

(c). no nut, bolt or cotter pin shall be loose, 
worn or missing; 

Cd). there shall not be excessive fluid leakage 
from the power steering system; 

(e). no steering linkage joint shall show excessive 
wear. when the pitman arm is manipulated; and 

(f). the front wheels shall turn smoothly from 
full left to full right, and the steering 
high spot shall be in the straight ahead 
position. 

(3). The drive shaft and the universal joints shall be 
inspected, and, 

(a). the drive shaft and universal joints shall 
not be damaged; and 

(b). the drive shaft and universal joints shall 
not have any loose, missing or damaged bolts. 

------------------------



(4). The rear ~uspension shall be inspected for 
alignment, we8;r and damage, and, 
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(a). the rear axle shall not be tracking improperly 
so as to affect control of the police vehicle; 
ans 

(b). springs, shackles, U-bolts, centre-bolts, 
shock absorbers, radius rods or stabiiizer 
links shall not be loose, bent, broken, 
disconnected or missing. 

Tires and Wheels 

7.(1). All tires installed on axles shall be inspected 
for depth of tread, tread defects, sidewall defects, 
undersizing, regrooving, missing studs, and mixed 
radial and bias ply, and, 

(a). no tire shall be worn sufficiently, 

(i). for the tread wear indicators to 
contact the road, or 

(ii). that less than six thirty-seconds (6/32) 
of that tread remains, 

in any two adjacent major tread-molded grooves; 

(b). no tire shall have exposed cord at worn spots; 

(c). no tires shall have cuts or snags deep 
enough to expose the cord; 

(d). no tire shall have any abnormal visible bump 
bulge or knot apparently related to tread or' 
sidewall separation or to failure or p~rtial 
failure of the tire structure, including 
bead areas; 

(e). no tire shall have been regrooved or recut; 

(f). no tire shall be of a smaller size than the 
size marked on the vehicle placard if fitted 
or be sufficiently oversize as to contact 
body structure; 

(g). no studded shall have less than one-half (1/2) 
of the number of studs on the corresponding 
tire on the same axle; 
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(h). no mixture of radial-ply and bias-ply tires 
shall be fitted; . 

(i). no tire shall be under-inflated or fail to 
maintain the correct air 'pressure; 

(j). in the case of a commercial police vehicle, 
no front tire shall be worn sufficiently for 
less than eight thirty-seconds (8/32) of the 
tread to remain in any two (2) adjacent 
major tread-molded grooves; 

(k). in the case of a commercial police vehicle, 
dual tires shall not be in contact with each 
other or differ from each other in overall 
diameter by more than one-half inch (1/2"); and 

(1). in the case of a commercial police vehicle, 
the total load capacity of the tires shall 
not be less than the licensed load limit of 
the vehicle. 

(2). All wheels installed on axles shall be inspected 
for defects and damage, and, 

(a). no bolt, lug, stud, spacer, lock ring or nut 
shall be defective, loose or missing; 

(b). no wheel shall be so bent, cracked or other
wise damaged as to affect the safe operation 
of the police vehicle; and 

(c). every tire valve shall be in good condition. 

8. A certificate of mechanical fitness required by 
sectiori of the Act shall be in the following 
form: --
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CERTIFICATE OF MECHANICAL FITNESS 

Issued pursuant to Section of The Police Act 

Date of inspection ............... , .. 

Vehicle mileage ...............•...... 

Particulars of Police Vehicle 

Make ••.•••••.• If ..... 0' •••••••••••••••• year •••••. 

Type .......... Registration Plate No .......... . 

Year of Registration ..... Serial No ........... . 

Department No ............. ~ .... . 

I HEREBY CERTIFY that the above described police 
vehicle has been examined in accordance with the 
provisions of Section __ of The Police Act ~nd 
that the items inspected meet the prescribea 
requirements and performance standards on the 
date of inspection as specified in Ontario 
Regulation ____ I __ . 

Name of Police Department ..................... . 

Addre s s •••••••••.••••••••••.•••.•••.• 0 ~ •••••••• 

Signature of Motor Mechanic ................... . 

Address .•.•.••.. e ••••••••••••••••••••••••••••••• 

holding a subsisting certificate of qualification 
as a motor mechanic under The Apprenticeship and 
Tradesmen's Qualification Act, 1964 

Number of Certificate ......................... . 

Every person who makes a false statement 
in a Certificate of Mechanical Fitness 
is guilty of an offence and on 3ummary 
conviction is liable to a fine of not 
more than $300. 

VALID FOR 3 MONTHS OR 10,000 MILES 
WHICHEVER OCCURS FIRST AFTER THE DATE 
OF INSPECTION 

''f 

.. , ~i,,' : ' " ,'" L I: ~' '~F ~ o~:~ ~~~: ~;: ' ":i:~:<::,-',:-~,~;:,:';",~~;'i;!"::r ',:':}', 'f .,:' • ',' " .,r 
• J'O .... ... . , 

. q .. 

Ilj , .' , 'O&$eRI PTlO. A.~ ~OD EL A "PLICA l1'O~ ,:',,: . .';-, , ,~' ,:: ' :, ", : .ESCRIPTION AND M?OE L AP PLICA Tla .. 

t, i',~':·:···· . ,. ""1 ALTERHATOR-LEECE.HEVllLE .. 65AMP. (7000SERI£S) . .4IIR.CQNDIT.IOH,NG .. S'ELECTAIR£ .COMDITION!R .;,. . INCLUDING AMME.TER GAUGE . . . . . 
';'pQl' use with 240ClD Engine- ... ' ; . ." '",' . For Use with 428 C.I. D.]l'!t~n::eptor E1Jgil1e; Aut~ic 

! ' ... (Tinted GluaRecomrnf!nded with tId. 'Opti«».a.) Transmission' and Selectair~Con~Utlo~ ... - . 'I' . (Extra Coolilli Standard with t~In:-~~')' . ,.' . . For,Manual Steering . I '.' ;'. 

I . : :: " . For Power Steering' .'; '. . .'. ' . ,
'. . 't.. ".' :.', " I' rrPoo' TOR" . h 1 • . ,. _"NA ..... - . " . ; ..'. '.. . . Normal L-N Regulator Number 3737 Used wU A ten.,tor 

:~. -'fi5.:A'mpere ~utolite Alternator for ~e with Sel~aUo CIJIid. . . 
J 1 \(Selectaire Conditioner Not included in Pdce). ..:::," i''; ·A1.TERNATOR. LEECE.NEVILLE. 65 AMP~'(7tIOO;S~R.tES) 

1#,_ '.,' '. .' ,'. '~ "'. '. : .... , .. INCLUDING AMMETER GAUGE . . . ' 
•. i - '~OTc: Alternator fa Single Belt Drive whet! Power '. _ 65-Amp. Alternator with LIN Regulator #3737,. 

Steering Installed . _ For use with 429-2V-4V Engine with SeleCta£re Concl. 
No~ Police Package - '. " , 

,'

-' , I. 'I,",' 390C.I.D. Engine-Manual Steering I ALTERNATOR. LeECE-NEVILLE 
390 C. I. D. Engine - Power Steering ". . 6S-Amp. L/N Alt. with L/N Regulator tl0737 

• Police Package - (Ammeter Not Included) 

I~ ·~·tr".,"·' I··· .. · 390 C. I. D. Engine. Manual Steering 60-0-60 Ammeter in RPO Location 
390 C.I. D. Engine. Power Steering. . 60-0-60 Ammeter Located in Ir.strument Panel 
~8 Police Interceptor Engine - Manual Steer.in,_ For use on 302 and 351 C. I. D. Engine . . 
428 Police Interceptor·Engine - POW2t Steerin& . NOTE: If Ammeter desired add Selecti~n to Alternator Price. 

)JJ 
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AL TE!RNATOR " _ 
: 65-Amp. Autollte Alternator _ 
•. For use on 429 Engine with Se1eetail-e, COl'ldHionet 

ALTERNATOR •. ' . 
65-Amp. Autolite (Dual Belt) Alternator 
- Fell' use on 240 C. I. D. Engine 

. l:Not Available with AirIConcl.) 
'-ALTERHATOR. 

6S-AlllP: Au tolite Alte!'J'lator 
• For use on - 302,C. ~. D. Engine , 

. - 351 C.I. D. Engine 

" : 

ALTERNATOR. LEECE·NEVILlE 85 AMP. 
Including Ammeter Gauge • 

(Not Availab.!e on XL or LTD Models) 
.: For use on 351 C. I. D. Engine ."1 

Normal L/N Regulator 113737 used with Alternator 
NOTE: Regulator Mounted on L. H. Radiator Support. 

., . , ALTERNATOR. LEECE·NEVILLE .100 AMP. (2000.AB S.,le.) 
• For use on 390 or 428 Engine. Except LTD or XL Models 

. (Not Available with Air/Cond. or Spe<:ial Re&ulator) . . . 
.; ':>,:" ALTERNATOR - MOTOROLA 55-AMP. DUAL BELT 
- . (With Standard Charge Indicator) 

. -"For use with 240,302 or 351 C.I.D. Engines ,AL TERNIATOR WITH TRANSISTORIZED ..... 
REGULATOR· .•.. - . " ., •... ' A.LTERNATOR. MOTOROLA. 

SS-Am,P-ere,Autolite Alternator with Translstorized ~e&Uhlta. 55-Amp. Motorola Alternator with Std. Charge Indicator 

II. A.LTERHA,TOR WITH TRANSISTORIZEO _, 
.. ' •. " REGULATOR ~ .' . - . "., I 1/ - For use ,on All Models .' . . '. 

(Not Available wit~ Heated BackHte or Air ConditiQnin&>. For All 390 C.!. D. Enginl:!s & Police IntercePtor 

428 C. 1. D. Engine ' 
{Not (or Use With Super Ext111 Cooling) 

. A.MMETER • 60·0.60 . I .,...:. 42·Amp. Std: Autolite Alt. with TransistoriZed Regulatol' 
." •. GS-Amp. RPO Autolite Alt. with Transistorized Regulator. .. ' I 6S·Amp. IDSO Autolite Alt. with Transistorized Regulator 

60-0-60 Ammeter LQCated in ·R. P. O. Location 
60-0-60 Ammeter Located in Instrument Cluster , . 

(Not Available with R. P. O. Leece-Neville Alternator) 
- For use with Autolite Alternator Ill' '-.">: :~ ,~LTERNA ')'OR • LEECE·NEVILLE 65 AMP. (7000 SERIES) 

, . INCLUDING AM.I-,\ETER GAUGE . , 

1-. 6S-Amp. L~N Alte'rnator For Use With Selectaire Conditioner 

. . ~ For use with Motorola Alternator 
~ ' .• For use fwith DSO Leece-Neville Alternator 

J j . - For Use With 390 c. I. D. Engines '.' 
Ii r . lIIanuail Steering - (Except Police Package) AMMETER:: RELOCATED 
" ' .• (police Package Only) .-

,
,r.:;.l j:,.,,,, .. ' I" Pqwer Steering - (Except Police PaOcka

1 
)ge) I 

. - (police pQckage n y . 

! ' Normal L-N Regulator Number 3737 Used With 
,: . . Alternator 

tiJ.a.· ' 
~ Itj I ' 

II" . , 

.'. 

. AlnIIleter Relocated to Clock Opening 
(Required 55-Amp, I..eece-NsviUe Alt. or ~60 Aamaeter 
Not Included in Price. >. 

. ·AMMETER. RELOCATED 
R.P.O. Ammeter Located in InstrumenfCIU&~t 

(Located in Air/Conditioning Opening) 
(Not Available with Air/Conditioning) 

.' 
; . -'0 For use with 65·Amp. Leece·Neville Altemafor 
" .' .. \ ; . , . 

: , 

'v 21'" 

",,', .. 

.. . 

.. ' 
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. £tms~iPTJOM AMI) MOm M~UCA 'fIOM :~ ~ .i~~ItIPTIPH AND Mt30EL. A'''P~I~ 'noM -' 
/t ;;'~~;: t.~,~~' . ~... .,... .. ' .. 1;; P.~K LID RELEASE .• EL'ECTRIC -

~.i.U<t.::l'.llll''\nh9 RaUo fIX t.oddn:g Axlet . i .' ". Switch Located Left of Steeling Column 
1jJP1{J!l u.oo with p~.Pacbae w~ Pcnnn .DlacBnak.> _ • Sw~tch Located Right of Steering Column 

2. '1'5:1 AriL:; Ratio - (Xucludes Lama A:1e) '. '. '., 
... R~u!.re1.1i Speedometer Gear 0252000 DECK LID RE LEASE .MAHUAL . 
.. ~~~·,\S~.n.. P.O. Pcmer Dmc Bra"Gt PubUsbe.d Price • Remote Control Release rot LUgp". Compartment 
, Cl@~ 24o.SS1 ~If 396 En~ & A~ Transmission) Normal Centrol Cable (162.25") CHennal Installation) 

4XLE .1JtEAR. LOCKiNG 
Optiona! Ratio for Laddng Axle 

.. '.1 ". " S~cial Control Ctble (170. 25',) (Speci.l C.bl. Size 
'J . wtal1atioq) . :. , 

. 3. CO:, Axle Ratio (Includes Locldng, &Ie) 
.. fPC!: ww with 240,302,351 & 39O~. Auto Trans, 

• tu:i Drum Brakes . 
(Net It. 'PIil. w/PoUce Pkg. • Trailer Tcwing Pk,., or 
Fleet. Ale Vehicles with 240,302 ~ or Model n) 
R~uire:d Speedomet.er Gear's 0252000' 

; ", (All Models ~ Except Wagons) . 

EXHAUST SYSTEM· DUAL EXHAUST FOR 39{.2V· & 
m.2V ENGINES (EXCEPT WAGONS) . 

- For 39Q..2V Engh1e (Except Wa&o1ll) 

" 'AN , 

, BATteRY. aO.AMP. ItJATTERY mSl.AJ.J."AT&QN 
.' In Lwu of 45 Amp. BattMf ~11IItiQ8 . 

. . S.Slade Fle:c Fan 
. For Usc On 302 C. I. D. Engine Leu Air Conditionin& 

14 Lieu of 55 Amp. s.a~ty aa:aUatioa 
T;n Lieu ,of 70 Amp. Battery fnstallaUo;:a 

"~'IJMPeR GUA-RO$ '.. ',oot Stlnlpflig GUSI:t.m , , 
" :.'l'G>' Cuati.'irw & Ci&iitWi sao 4-i:)<;gr IUD ~W 'iagons 

• Rut BUl'I1pel' Gwl1rdal . 
.. For CUlltODA iii CllStom 500 4:Door and AU Wagons 

,rARPETS. FROtfY'& REAR· FOR 
'POLICE & TAXI PACKAGES 
• III Lieu of H. D. Btack Floor Mats , 

For Custom lk Custom 500 - 4-Door Sedans • Blwt 
• Ivy Green 

... Bbck 
. ' -Huget 

Fat Ranch Wqcm &'Custom Ranch W~ - Blue 
. ' .. Ivy Green 

~ - .• . .. BlactC 
. . - Huuet 

. ··Ginger 
. . 

j. CONSO lE AND WCKET SEAT COMBINATION .. .(.Do., 
The following Options a04 Prices "MUST'" be combined for 
Subjflct·l~stl.lllation. . 
"XL" TYPE. CONSOLE 

'arWliIt with "XL" m.BACK BUCKET sEATS ONLY 
(Not available,with Stereo Tape System) . 
(Avra.11ab1e _1th StHring COWmn MClUDted Shift Control) 
(Or AVllibb,te with c::.cmsoJe Mounted Shift Control) 

. , 

"XL" HJ..BACK BUCKET SEATS· Driyel' I1J. Passenlcer • FrOftt 
(Manual Type Buckc~t Seats) . 

MOT":: Bucket Seat Trim Does Not Mab::h Trim 
Style of RcaI' Sut 

AUTOMA TIC TRAl'ISMlSstON 'In1-1 CONSOLE r.rrD. 
SHIFT CONTROL ' . 
- For use .. ..wam-Back'Seats.nd "XL" 
CClnsoto~ '. 
~ When used with 302.351 01'390 C. LD~ Engine 
• When WIlad \lrith 429 C. I. D. Engine . 

(Not available with Police or Tol ~dca,e.) 

) ·fAN '.' . 
I " 1-Bllilde Flex F'an for 390 C. t. D. EDiiae 

". (Not A "sUable on Police Pac kale. ) 
(Usecl,yith 55 or 55-Atllp. Alt. or Trail.r To.in, Pk&.) 

\~ FAN (' 
Viacous Drive Fan & Clutch ,_ _ .. -

. For Use on 302 C. I; D. Engine I.e .. AirConditloner 
. . (Required R. p, 0, Extra CooUni or Police Packa&e Not 

'lncluded in Price) . 

FAN· VISCOUS DRIVE FAN & FAN !iHROUD 
.. Viscous Oriv'e Fan For Use With 39t\ and 428 tn&ibes 

.. For Use With 390 Engine (Non Pollce) 
' .. (Required RPO Extra Coolinl PkJ. Not Included ill 

Price) . 
(Ex*ra Cooling Packa,e Not Required With 3.25:1 
Axle Ratio) 

'. . 

. For Use With ~90 lind 428 C. I. D. En&lne (police Pk,.) 

·:/GAUGES. TRIPLE GAUGE INSTALLATIOM~ O.IL· 
····PRESSURE, AMMETER & TEMPERATURE INDICATORS 

. . . (Mounted in Single Bracket under Center of Iostmmeot 
:,: Panel.) . . .' ( .. 
,',; . When installed with Autolite Alternator 
..... When installed with Motorola Alt.tDIIt. . 
. When inatalled with R. P. O. 1Aec:e-Neville Altemator 

.' (Required AlternatI'JfS Not InclUded in Price.) . . .. .' , 

Triple Gauges instailed with D. S. O. ·Lee~.Nevil1e Alt, 
. (R~quired Ammeter Gange N~claded in Price.) 

. . Aallnet'!f'Gauge Option ~4000 Required (Adcl to DSO 
G.tlle Option) . . 

. ," (R~uired L/N OSO Alternator Not Irr::luded in Price. > 
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': . 
~'- FLOOR MATS ... COLOR KEYED 

In Lieu of Carpets· Front & Rear . ~ 
• For.Custom, Custom 500 4-DoorSedans &W •• oU· .' 
• For Galaxie 500 Country Sedans. . ~. '. 

.~."" ... ;' '.. , . ~ " . ,':' .. 
, .. '., HEADLINING. ZIPPERED .' ...... 

" For 4-Door Sedan . ' . " . 
. (2) 911 V·Shaped Zippers (1 in Seeaad "'liitl •. 1 §a . 

Fourth Panel) . ' . . .: , . 
When Used with· Beige Illterior Trlzi.' .' , 

• Black Interior Trim .. 
" - Nugget Gold Interior Trim', ' .. 

" .• Blue Interior'Trim .. ' .... 
(1) Single 14" Zipper (Operling Laterally ill Fourth Paaet) 

When Use~ with - Beige Interior Trim . ' 
- Nugget Gold Interior Trim 

(1) Single 9" V-Shaped Zipper (In Second Plaoel) 
When Used with· Beige Interiot Trim ' 

For Statio!?! Wagon ..':' .:.' , . ';'., ,,.. 
',' 0: .... I 

" " '.' . 
(2) 9" V-Shaped Zippers (1 in Second Pane161ba 
Fourth PaneI) • ; 

When Used with - Black Interior Trim 
.. Blue Interior Trim 

HANDLE. REAR DOOR META1. PULLHANDLI! 
• For All 4-Door Models 
- Right Hand/or/Left Hand Pull Handle (1) 
- Right Hand and Left Hand Pull Handles ~ 

HOOD SOUND ABSORBER PAD 
• Fpr Custom & Custom 500 4-DoOf Sedans &. Walons 

...•.. 1',/ .• 

LAMP ':.',,': .. ' .. , .' 
Glove Box Lamp. . 
- For Custom, CuslomSOO 4·I)r. Sedans 8. Ra~ch '.I~· 

lAMP· LUGGAGE COMPARTMENT LAMP 
For Custom & Custom 500 4-0oor Sedan 

'. . 
LAMP. MAP LAMP WITH INTEGRALSWfTCH LOCATlD'" : 
AT WINDSHIELD HEAIDER . 
• Located at Centerlin·e of Windshield Header .... 

For Sedan & Hardtop Models 
For Station Wagon 

., ... 
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"~!cni "lP~ Ak-lO MOP EL, APP t,1CA 1.01'4' 
'''''Wi. • t, ,___.._ 

~h\fl~ .. DOME LAMP (STD. TY pel RELoeATED' 
'~'Itl (/!Ml'ERlINE' OF WJNOSHIElP . 
" Standard Type Oow~Lump Relocated to CenterUM:"Oi' . 

Windllhield Hll!adf)f .. ' " . " 
ll'cn All 2-000: & 4-DOQ1' S~ans 
tl'~ StaUon 'WiI&OtlS . 

. ." I 

. • .,:, .. DUME LAMP IN ADDITIO~ TOSTO. DOME LAMP / 
In Adti!tion to Standard Dome wmp the. 2·nd. Dome I4mP 
ls MountiW on 'Centerline of Windahi(~~d' Header 

• For All "·Door &4-0oor Sed&mS 
ft For Shttion Wagoil& ' 

LAMP .. ROTATING ROOF LAMP. 4 DOOR SEDANS & WAGONS 
- Ff.1d~ral Rotating Roof Lamp . 

(Required Roof Reinforcement - Option 0272020) 
A"'lililab~ In FoUowing Models &. Colol' 
- n 7 l1!tder"l • Red Dome 
" U13 f'edew • Red Dome 
- #17 .. hdef1<\l - Blue Dome 
• #173 Federol • Blue Dtm'18 

",\ 

ttOTES~ (l) NORMAL ROOF LAMP LOCATION IS 18" mOM 
WINDSHIELD MOULDING . . ..' , 

r ' 
l' , ~l 

. (2) CUSTOMER 'MA Y REQUEST THE FOLLOWING 
ROOF LAMP LOCATIONS tv DESIRED . 

,.' , " 

SECANS:.12 INCHES EXACTLY BETWEEN 14 Am> is INCHES (l~OO IN'. INCREMENTS) 
'" 22 INCHES EXACTLY BETWEEN 24 ANt) ,28 INCHES (1.00 IN. INCREMENTS) 

....... I ' ......".. 

WAGONS: BETWEEN 12.50 AND 19.50 INCHES (l.00.lNCREMENTS) 23.50 INCHES EXACTLY 

.. ~ ... 
(3) WHEN THE CUSTOMER SPECIFIES THE ROOF LAMP LOCATION, MEASURE DISTANCE ON SURFACE 

OF ROOF SHEET METAL FROM REAR EDGE OF WINDSHIELD MOULDING TO CENTER OF DESIRED 
.RooF LAMP POSITION, MEASUREMENT MUST BE TAKEN ON VEHICLE CENTER LINE. 

(4) LOCATIONS SPECIFIED ABOvE ARE LIMITED BY THE LOCATION OF HEADLINING SUPPORTS 
AND ROOl~ REINFOl~CEMENTS, 

LAMP. ROTATn~G ROOF' LAMP .. 4 POOR SEDANS 
.. Dleb: 1211 R()tatlng Roof Lamp & Slnsle Switch 
~quired Roof Reinforc:emer.tt • Option 027'2(20) . 

.. 4 BWb Type AvaH-able with • Clear Dome· Red Bulb. 
, , ' . .,... A.,r l?ome .. elM'll Bulb 

" MoTES: (1) NORMAL .ROOF LAMP LOc~nON ~.l~" ~, :, 
.'" . ',W!WJSHIELD ~OUU>~ '. "'.""" .,J .......... . 

" 

• • " •• '. f" :. 

~) CUSTOMER MAY REQUEST THE·I~OLLOWJNG 
,. ROOF LAMP LOCATIONS W DESllRED: " 

. i .•... ' .. 
. ,SEDANS: 12' mCHES EXActLY BETWEEN'14 AND 1. INCHES (1.00 IN. INCREMENt'S) 

. 22 INCHES EXACTLY BETWEEN 24 ANn 28 INCHES (1.00 IN. INCREMENTS) 

(S,.nmN "THE CUSTOMER SPEt;lFlis THE Rob, LAMP LOCATION, MEASURE DJSTANCE or~ SURFACE 
OF ROOF SHEET METAL FROM llEAR EDGI!; OF WINDSHIELD MOULDING TO CENTER OF DESIRED 
ROOF LAMP PO,SITION. MEASURF;MENT MUST B.B TAKEN ON VEHICLE CENTER LINE; 

.(~) LOCATiONS SPECIFIED AgaVE ARE LIMnED BV' THE LOCATJON OF HEADLINING SUPPORTS 
AND ROOF REINFO~CEMENTS. . . ~.. . 

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

.> • to· • 

. .. , ' I . . . .- ... ~ .. . ,. 
, ... ' .. 
.->-24· " ' :·.·~ ..... UL. , 

' •• • t..:.:, I; \:It . ...::_~ ~.,; .:: ~: ... . \ . 

'I 

•

1 -1:1" !, . \ .", .- ;", ..... , <:""i;:7:~i:":-S::;~;';::?::',~X:' T:~~:::J,. ~. ,', '. '.'.' .... ,' ::' .... ~. :.'.-- .. ' i'" "":'~ " • " ' ,'. ~"";'" 
i i .'. . . , .. t .. • :;",:~ ';"'~:';::i!"'-:;':;;-"''':'''' 1-' . ,',:. ',~ ",. :."".. '. • ' .... " 

. 

'I ~ '.1 '.-' ,. ',-". ~ ;,.; - .... :~ if ! ~~::.~,; ;. ~:"" '. . . . , '. ." -... ":' . - ~.- , , II;' " .. ""0:: /~fL:: ~\r;~~:\::,:,: , ", ,;.::/ :,.:; .. ,,~ ,:: ," . 
IIV 1 ", DISC .. ,T' •• AHD M.DEL A;PLlCAT'.~ ,,': ·)i. i': r 7~~;"R;p~;oN A.D ~ •• E~ .;PL;CA T'." , 

I Lt:.\: -:t- LIGHT .. CARtOLtGHT (REAR) , . . .'_ ':,: .;".:. :: .. ,:: .. t . .{-;,::.OI. L. PRE. SSURE GAUGE -.. elEcTRICAP.. .. :-M~U~TED 1M 
I . \ (AU .... ons) (Not Mail. w,~t\, Visibility Otp.): ,./:, "-"~f.: . ,INSTRUMENt CLUSTER CLOcK OP~lNG ... 
! -' . ',' : \, "':;<'~ii;"';;"':K .\.', . (Not- AvaU.bt, with Stert'QTape Sy*~",) '.' " 
. .' 1 ,J~~- LIGHT • COURTESY t.lGHT ' " "'.: '. ;':]\;'.'\<' . ..-:- , .... ~l P~Ure G.u~ For Ute w1t_·'J)SI'.)'A~ter .' '. 

1 ·.1 I ~ . ....Ooor ope. rated Courtesy Ligb. t with Open Door 'f.mi . . iII>:·.,: .. ,,· :" OU Pressure Gau'.F~. Ul!e Witb."RPO'ADlmeter 
! II. Lir.h~." .. FQr ~"IS & Wagons. " ,:' !:" .• ,),;,.~ '\l~ .. ' , :., ~ -Oil Pressu.re Gauge For U~e witb DSO Water,,,.II\P. Gaule 

(N~Av.il. with Visibility Group or Luxury;f:r:la) '.,,' .. ', .• For Use with· 240 em 'Engine . 
'i \ '. '. '" ,':<: ~> Ii .' . • 302 ~3S1 cm En&mea . 
•. ;,.,' LIGHT-COURTESY LIGHT. . " ' .. ~):;::.:··;;'.·:.l~ -. 390,.~4~&429Cm.Ell&1M1a· 
1l1]1 4-Ooor Operated Courtesy Light , '.' '.' _. ',. . . . I . -(No~ Avail. with Visibility Group or. Luxmy.Tri!D) '.' ,.:. "" <. NOTE: Refer To Option 0244080 For Water Temp. ~aup • 

I
ll! "1' ;' LOCKS· POWER DOOR LOCKS :,.'.:. "',' ~., I:~" 'ARKfNG BRAKE WARNING liGHT 
I _ Power Door Locks for Rear Doors Only . .: All Models I..... '~OCKING. SYSTEM _ SINGLE KEY CODe ON'MULTIP~';' . ';. '.R.ADIATOR. EXTRA COOl:tNG FOR 302 C.i.D. E~GIHE 

I ii I UNIT ORDERS ., "': .' "'j :.' (EXCEPT POLICE, TAXI & A/r.ONO;) 
r I) . Same Key Code on Mu;ltiple Unit Ordcxs • " . ., For Use with Manual Transmission 

\ ..... :" For All Models Exc:ept Station Wagons ','" For Use with Automatic: Transmisllion~' 

\'1
1 J'~" :~~ ~~~~~ ~~o~~e 'I~ ':,. RADIATOR· EXTRA eOOlINe;' FOR 39~ 'C. i. D. ENGINE' 

'itl ' . . ' ... (Except Police Package. Trailer Towin, Packa~e or A/C) 
!. : LUBRICATION FITTINGS . . "' •. For Use with Manual Transmbsion . 

I 
Lubrication Fittings in Lieu of Plugs .for Bal! Joints 85 - 'For Use with Automatic Transn:oission . 

I, 1,·1 St~w~c!!~ge '. ,:~"I~. RADIO ANTENNA CABLE WITH OR WITHOUT ... .... --' 

~ 
'.~, I'·" HOL.E IN ROOF 

I.. ."" LUBRICA TIOH F!TTINGS '. Rliluted From Roof P~nel to ,L. H. Side of Car&o Area 

~
.. '.'11 ~ .. ' Driveshaft Lubricator Fitted . " :. " '. For Antenna Cable RG·58 A/U (Str.mrled) No . 

• For All Transmissions . ..: Hole in Roof 
. 1 ::....,., FOr Antenna Cable RG-58 U (Solid) No Hole jn Roof 

LUBRICATION FITTINGS' . . ' When Used on 4-Door Sedans 

1
',- , I'.·~· 'J

1
, H. D. Front Suspension Upper Ann with Lube Fittings . . When' Used on Station Wagons , 

(police Type) '.' . Wben Used With 3/8/1 Di8. Hole in Root' 
All Models . When Used With 3/4" Dia.· Hole in R~f ..,," 

I 1,1 
• 

t;\lRRO~ _ OUTSIDE REAR VIEW MIRROR R. H. MOUNT·ED. 
Remote Control Style ~ For All Models .. 
Manual Control Style - For All Models 

:: _, MOULDINGS· EXTERIOR 
. • Custom 500 Type Exterior Side Moulciing 

• For Custom 4-Door Sedan 
" 

.: 
I . customer Supplied Antenna Cabl~ (No Hob.in Roof) 

., When Used on 4-Poo~ Sedans 
• When Used on Station Wagon 
Customer Supplied Antenna Cable 

',! ", ' •. With 3/8" Dia •. Hole !n Roof . 
~ .," - Wit" 3/4" D1a. Hal.., in Roof '., . ,'., 

'. 
, '. 

,.: :,.MOTE: When Hole in Rr,lo! Panel Requested It fa Located '1 I '.~ 
- f

J
' 

• For'Custom Ranch Wagon 

OIL PRESSURE GAUGE - ELECTRICAL 
(Not Available with Stereo Tape System) 

, .' .' , aebiill! EXistini Front Roof ReinforceMnt on 
Ceoter Approx. 38. 5" (Sedans) or 33.0" . 

:. (S18. Wagons) From Top £d&~ of W IShield Mauldin& .. 

11 '. " 
I I, 

Mounted in Single or Dual Mounting Panel Located Under 
Instrument Panel to Right of Steering Column. . 
• Oil Pressure Gauge - Single Mctuntlng. . 
_ Oil Pressure Gauie F'or Use with DSO Anlmet~r 
_ Oil Pressure Gauge For Use with RPO Amm~er . 
• Oil Pressure Gauge For Use with DSO Water Temp. aaup 
_ For Use with - 240 CID Engine ' 

- 302 & 351 em Engines· 
~ 390, 428 & 429 CID Engines 

I 
1 ~i" ... 

· RADIO INTERFERl;NCE StiPPRi:$S{ON 
(SlIme as State of Indiana S(iO~UiCIti~n) 

,i :, 'J'~t All Models With 8. Cy!in~ef Ettai .. 
, Far Use With Sine1e' E~~~t Sy.;tfm 
, rOt Use With Dual Exhau(4t System 

; IADIO NOISE SUPPRESSION - (POLICE TYPI' 
" 

· ' Hi&bway Suppression For AU Engines (ExceptAlUce Pq.) 
.For U .. With Radio . . 

. ' For Us. With Autolite "qulator With~ut Radio 
:, For U •• With Leece-NevUle R"lulator Without Radio 

· .' ~For Vie ·With All Transistorized Re&u!ator Iflout RadiO 

.. ' .. 

.. . 
.' 

• I . 

~.' 
...*-1 .• 

. . . , 
'. '1 
I ' 
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E~El$r.:RU'TnO!i AND .MOP~"\~PJlt.Jf;A,TJQ""\" 
b_ ...... ~~·,:_, ".' ~ i .. , . '0", • 

I 
nt'!.;Y.l~." .. k:~~~!i.& S.UPPP,,~tON',.+.~(aO~l~!NG:$Tf(~;PS~ :" 

, .::'~] IY', ~jto.~llI f.t~ CQrut~cticut Speclfll:ation) • 
1 h,,1 tic ~ ;r'h 302, 351. 39C1 & 428 Interceptor C. J.1). ~A&1~, 

'I 's0.[~m t,~Oli3F. SUPPRESSION. .' , 
, D()fi:';~'.'<g .$.ttapfij. CQn£Qrmmg to .Kan~'twnpike Auth. ,SPl~:~ . 

I 
" ir ¥'i,,' ~.,dI!Uw~ SysteM> 

, ~ TbJeC1n E~~azat·SY&teiii· " . 

I f'A(l}:l~l s~r::.M~i:R A MOUt4reO IN iNSTRUMENT PANEL 
I ~':f;;'C f:~US'fOMIiER INSTALLED RADiO ' 
. 8;;:::Dg~C. with Standard Coil & Standard Leads (36") 

",' ~W, K.e~fb fu va" 1'ip Plu!\$ . . 

.,. • ''''r 

~ . ..' ",.: 
; >D __ i"TIOH AND MOLl!L t.P-PLICATIOM '-....... ~'. '. . 

. it.GU~TOR~:FOR L;EECE-N'EVILLE AL TER"ATOITS 
" i;;.N'I5016RA Adjustable Transistodzed Re&UJat~ 

',~ R.H. Mounted - For Use with L-N 65 Amp. Alternator 
-L. H. Mounted - For Use with L-N 65 Amp. Alternator 

.' ~ar 'Uat: on R. P. O. OS' D. S. o. ~-N Altemstors) 

, REGUbAl't'JR .. FOR LEECE·NEVILl! At TERNA.TOR,S ,~ 
L-i¢ #5022 Adjustable Transistorized'Rtt,ullitor 
• It. if:' Mounted - For Use with.L-N 65 A1!$p. Altematara 
(FetUs" On R. P. O. or D.S. O. L-N Alternators)' 

~.t, ROOF L.AMP WIRING ~ NO HOLE 1M ROOf 
CPnee Sb~wn is for Each Wira) 

, , 

" lJ8H Leads 
s, .. Jti1'!.(.:i.' with 3.2 OHM ImpedatlcQ Coll &. Std. iAa.ds (lS'" 
" ":3(1'0 ~ilds - 2.5 Oz • .M~gnet ' ", '. ! 

NOTE: Wim Termination Distance from Front Ed&e of Roof 
Penel an Center is 16. SOH. When More Than One Wire 
of the Same Sit:e is Requested the Appropriate Item must 

~U\!910 SfEtAi<ER MOUNTED OVER lEFT DOOR 
be S~i£ied 6l1t Equal Number ,of nllMla. ' 

~ 1l m: UOO t:!ith AU Modelli1 

lU"i)IO WIRING GONtlUJT {l iii" I. D. FLEXISLE 
m'U,L l't'lrlE} {ROUTED BEN,EATH(:~Jtl . 
. AIR ModelS! E:tcept Station Wagons " 

.. !':~",.\ted from Front Passenger Compartment thru Dash 
;1"""",,1 ~"';it;gth Vc~iicle w Rear Seat Compartmcllt 

~ Ji~outed from Engine Compartment Beneath Vehicle 
to Rear Passenger Seat Area . 

""", ." 

" 

fl:AI)IO WIRING CONDUIT .~(3/a" I.D. x 1/2" 0.0.) . 
- lFor Use In 2·Door 81 4-000r Sedans 

(For Routing of RG-SS-U or RO-S8-A/U Antenna Cable Only 
• Frrolll .Dame Lamp to L. H. Side of Luggage Comp'artment) 

, ' '. , 

.rorAU Models Except Station Wa,OlUC: 
(1) #6 G~ge Elack Wire 

. (1) i/SG!!!!e Bigek Wi.~ 
" (1)'#10 Ga"e Black Wire 
(1) y 12 Gage ,Red Wire 
(1) fi12 Gage Black Wire 
(1) 112 Gage Whit" Wire 
(1) #14 Gage Red Wire 

.. (1) #14· Gage Black Wh'c 
(1) #14 Gage White Wire 
(1).#16 Gage Red Wire 
(1) 116 Ga,a Black Wire 
(1) #16 Gale White Wh'e 
(1) #18 Ga.:e Blael, Wire 

, For Station Wagon Modellll: 
.. llor Conduit Only '. (1) #6 Gage Bl~ck Wire 
~ FQr Conduit Plus Hole In Roof for Wire . . ,(1) #8 Galle Black Wire 

(Hote In Roof Would be .7S Dis. Located Center of R~f '(1)#10 Gaie Black Wire 
AfilProx. 38. SH ftoll! Top of Windshield Moulding. ' , (1)#12 Gale Red Wire 

- J;,;'t::Ir Pull Cord - (R.outed Inside Condu,it) (Approx. 14 ft.), (1) #12 Ga&e Black Wire 
.. (1) #12 Gale White Wire 

"- ---

ft.l:AOIO WIRING CONDUIT - (1·112" I. D. FLEXIBLE fJU.STIC) . (1) #14 GQ&e Red Wire . 
b for Custom and Custom 500 - 4 Door Sedans with Std., '(1) '14 Ga&e Black Wire. . (" 

lR~F.lr Seat.Conduit Routed Inside Vehicle-Dash to Trunk.' (1) *14 Gale White Wire 
~ ~...... -.... - ~" . (1) 116· Gale Re:d Wire 

~1!1!{;tlLAiOR ~ TRANSISTORIZED. REFER TO, • ; , '.';, (lU16 Grage Blaek Wise 
!J;/J .. l'ER~A TOR SECTION., c. '. ,.. . (1) 116 Gage White Wire 

REGULA'TORS .. FOR LE EeE.NEVILLE ALTERNATORS. (1):~1~ Ga,e BlaC:~ Wire • 
1.~N #5003 Transistorizecl Regulator .. ,', MoTE: 'The Above Price.Muat be Used for Each Seleet~D 
Q R. H. Mounted - FOf Use with L-N. 65 Amp. Alternator or Multiplied by the Number of Time. aD)' 
M L. H. Mounted. For Use with L·N 65 Amp. Alternator ',' .. Otte Selection is Used. 
4Ylotlt Use on R. P. O. or D. S. O. L·N Alternators) 

.j •• : 

..... ; . 
,. I , , 

;". 26:',. ' 

• ...... . 

. ' 

\ 

- ': -, ",(,;,:.~, -:.i~.~_.~.:.i.).~.·,"',.:.'f;JV " 
' .. '.'~)-,... ~'. " 

,I 
" .. ".' 

j' 

.. , 
'l, . 

'DESCRIPTION AND MODEL APPLICATION DaSCRIPTION AND MODE!L APr.LicAl1~H' .;;..._._...--L, _________ _ 

. .' . ' . . . ~,,'RooF LAMP WIRING· (WITHOUT HOLE IN ROOF)' 
ROOP LAMP.-WtRfHG'(HOL!·nof'l'tOCW"'PANe1.) ., ,'..... ' LoP. O. Roof Lamp Wirin& without Hole In Roof 
, NOTE: The Roof HoI. Locations are to bG Measured ·hIIi Tap For Police &. Taxi Packages 

Edge of·l'in4shield Moulding, on Centedilt~ •. ~., " (Wire. Ends Insulated &. E'Xcess Wire Looped at ~t1on wbent 
FoJIowin& toc:atlons are Available and .~ Compatibl.c· , Hole Would Normally be) 
with Ad~e4Roof Reinforcement Opt~. , , . 

Sedans: ":',' " 100F LAMP WIRIHG 

10. SO" Exactly . ,'. 
Between 12.50" & 16.50" (1. OO"lnaemeftbl)'· 
20. SO" Exactly 
Between 22. SO" & 26. SO" (1. 00" Ineremema)· 

.~M: , 
Between lL 00" & 18. 00" (L 00" Ineremeota).· 
22. 00" Exactly 

10 - GAUGE WIRING 
For Wagons 

(2) Wires 

12 - GAUGE WIRING 
For 4-Door SedSll 

(1) Wire 
(2) Wires 
(3) Wires 
(4) Wires 

. For Wagons 
(1) Wh'e 
(2) Wires 

14 - GAUGE WIRING .' 
For 4-000r Sedan 

(1) Wire 
(2) Wires 
(3) Wires 
(4) Wires 

F('11' Wagons 
(1) Wire 
(2) Wires 
(3) Wires 
(4) Wires 

16 - GAUGE WIRING 
For 4-000r Sedans 

(2) Wires 
(4) Wh'es 

For Wagons 
(2) Wires 

COMBINATION GAUGE WIRING 

/, 

For 4-0oor Sedan . ,... 
(1) 1110 Gauge Wire & (1) #12 Gauge Wife (2aWireS) 
(4) #18 Gauge Wire & (1) #14 GaUlle Wire (S-Wires) 

For Wagon .. 
(1) no Gauge Wire & (1) 12# Gauge Wire (2Wira) 

. ' 

" 

\> .• 'To North & South Carolina Vehicle SpeeificaUoIUI 
. (1) #10 Gauge Wire & (1) 1116 Gauge'Wire 

(Required Roof Reinforcement - Option (272010) 

" 

. ' 

,(Wiring & Reinforcements Required For ~iren MounUng Bas~), 

~ 'ROOF REINFORCEMENT (NORTH & SOIJTt{CAROLIMA 'I 
HWY. PATROL TYPE) 
. (2) Added Lateral Reinforcements & (4) Cage Nut. 

Fot Siren Mounting 
- For 4-Door Sedans 
- For StatiQn Wagons 

... ' .. ROOF REtNFORCEMEr~T 
(1) Additional Standaro Production Roof Reinforcement 

(Recommended for use with D. S. O. Wiring Options 
0250000& 0250030) 
For 4-000r Sedans 
.For Station Wagons 

NOTE: C""tomer may request one o! the following Reinforce-' 
nt Locations, measured a10n& Roof Surface from 

rear edge of Windshield Moulding to Reinforcement 
Centerline: 

~D~S . 
13.50" Exactly 

Between 15. SO" and 19.50" (1. 00 Inch Incremenb) 
23.50" Exactly 

Between 25. SO" and 29. SO" (1. 00 Inch Increments) 

STATION WAGONS 
Between 14.00" and 21.00" (1.00 Inch Increments) 

25. 00 Exactly 

If no location is' specified, instatt at 19. SO from w/.hieJd 

When RPO Roof Light Wiring Desired The 
Following Locations Must be Used: 

Sedans - 26.50" 
Station Wagon - 21. oon 

. \ ROOF REINFORCEMENTS ... 
(2) Added Lateral Roof Reinforcements with lIS!' Thick 
and 6" Wide CIL Plate Extending to Windshield Header 

For 4-D.QOf Sedans 
ror Station Wagons 

. .MOTE: Rein!ofCement Loeated From Rear Edge of Windshield 

. ' . J41dg. to CIL of Lateral Reinforcement J8. SO" bt 
. ReinforCement - 25.00" 2nd ReiruOfCtlmeni 

, , 

. . 
, 27 
v 

'.' ~ . 
( . 



.. 
' ....... 'i., 

':. 
' .. '",., '. , '.... .' ~ 

';> ; 

..... II'". 

": i ,: 

".;" : 

.~." .. ' . 

1". " ~ 

, IIi~T!DH' AHD.I!IODEL APPLICATION 
_.. "'-"-- of 1"7'" fAl . 

RlOCK ABSORBERS .H. ,. ,ioteT' .. alAI 
(£xcegn Police Pacb,e.) , 

• Pot Ua. With -240, .302 11 351 C. L D. !,II_ 
(All SedaM) , 

, .. FotUas With 390, & 429 C. tD. Eup.. (AU leclans) 
.. F~ t!g ~'i~ AU Stilti01'l •• "GU '. . 

, . 
I 

SIIEN EQUiPMENT 
.uilll & Motintin& BrlJcKl:b Fo~ H_ .1q ~Slrell 

, (For Uae with FedCi!rallS, P-2aO or SINM 1 .. 1-1 Swna) 
.- lnboatd Facing- NorldllnllbillstA= Of $1.-a I!outwi 
- #16 ~iMi~e. Wiritll .. Cot1trolSwitch-te SJmi •• ., 
• SinI1@ Switeh Mountlnl 9tKket 

, .. OpUo:ual Forwani Pacins of ~MoIlftUDc rutan-Hon 
{Net Avail. em XL, LTD. or any Modela with VtIC. Door 
Lo=ks (If Level System) , . 

iJR£N EWIPMeNT 
,. SwLtl:h,C!onttol Pll!.nel.Maulltiq I.rac:bt 

'For i4~tipl. Switch Cr)!J,lIbini.Uou 
. O!~t !wan .. b~ WUll Stt:Ii'ei1i'Tspa Sptea) 

TWa "" '1 .. QQllticm of Switch Coatrol' PGMla 
~,fiffm SI. R~f Lamp - "td. to Rieht of ___ Column 

'. ~ $iren,6; Rota&g Roof Lamp •• trI. ill -"ia o,.lWl& 
, .. ~ , 

, ' ",' ';-;' 'S'UK PLUGS "'''\... ,,: --, 
, . Sllp.rellSor Spark Plugn . 

, . SEAT. EUtTIUC llue«a::'T SEAT .. For 240 CD;! En&ine (Except Pollce & Taxi) 
~Way Eb:trit::: ~t Seat (Driver Only) w Fo: 240 em Engine Police & Taxi 

, .. 

(Fez Umu oea HJ[Ltf .. D. S. O. llucket Seat Medeta) , .. For 302,351,390 & 429 Cll) tJ\&hIu 
- ' , , "'. -; I' ;,. Fer, 428 CID Police Interc:eptQl' E"~-SEAT. JUMP T"P!' .-",'" " , " .....-

• Awdtlruy JUmp Seat fm Station Wagons (Except LTD." ,SPARE TIRE 4. WHEEL. RELOCATION 
(1'he SpUt Rea&- Seat wbkh Folds Flat with the Floor, . R. H. Mountin" in LuepKe Compartment " ' 
D1aw it Poseibitl to Cmny e Stretcher in Back oC fI Statipn For CU.!Itom & Custom 500 • 4..[)ocr Sed_. (Modela *'&) 
WllIgOlll aild StW U;nve ~ S#at fez an Attl!l11dant) For Galaxle'''500'' 4.Door SedM (Model 54.\). 

HorE: 'l'hls ~ ~pt froUl CompliafICc with Fet!eral 
Motor &f.ety hadant '207 Per See. S3~1. 

,I.. H. Mounting in LUg&&ge Comp.m-.t " " ' 
. For Custom & Custom 500 .. "-Door Sedaaa (Nod." $I~) 

For Galaxie "500" 4-000r Sedan (Moct.l54A) . 

SEATS. REAR 
HeQVY l>.iItJ ~ .. hat -frul 1'111$) 

- Fm AU ~~ & LTD 4-Doom 

,,' SPEEDOMETE'R , 
, I ' Pall~Type Callbr;'ted Speed'C;llIef:er .. AU ~ 

.;. Por C;~tCilI\ ~e~m 500 - "I-Doors 
, " 

!HOCK Af!SORBI;a .. ltEd - AUTOllTE SUPERFUX ,.'. 
Ilft:AR SHOCK A6J3OlJERS . . " , , 

- Far U~ Withe lR. D. Supension .. NDn PoUee Pacbp , .'~,.' 
.. All Wan Ii:o.:a.t. ' . , ,.::,,~, '. 
.. Station Wq.. , 
(lRequhed H.!Ct. ~uion Nat Included in Ptice) , 

SHOCK ABSORBERS "REAR· AUTOLITE SUPER' LEX 
REAR SHOCK .lUORBERS 

,. Police Type Alitolit8'Susierflex'Rf$lu Shock Absorbers • 
(Requirtd H ... .,; .. ,..ion Not Included ift Priee) 

For All·W" '", With Non-Police Packa&e 
For $ta~"', .. With, Non.P9UClil Packap 
roc AU W. " "-£OCtS With Police! Pecka,. 
(Inc'" :K.'O. Stltlpew»!OI1) 

:;;.. 

'. ~ h·>1.~,if:~·' -. ,:':. 
,~"" '1 :. ,,~'I- ., 

.. " 
• .', •. -: , '. I 

," . , 
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' . 
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DESCRIPTION AND MODEL APPLICATION 

SPOTLAMP • MCIUNTED ON "A" PILLAR 
.Left Hand Installation - All Models Except Convertibla ' 

- Convertible Only 
With 5" Lens - (Unity 250) - Clear Lens 

'. Red Lens 
'"!li!h 6" L~!!e ~ ('Jnity 225) - C!ear Le::= 

• Red Lens 
- Blue Lens 

With 6,t Lens - (Unity 225) - Clear Lens With Unity 
, Jobber Handle & Shmter Shaft 

With 6" Lens - (Unity 225) - Clear Lens - With Aircraft 
Bulb (GE#4537) 

Right Hand Installation - All Models Except Convertible 
- Convertible Only . 

With 5" Lens - (Unity 250) - Clear Lens 
- Red Lens 

With 6" Lens - (Unity 225)- Clear Lens 
- Red Lens 
- Blue Lens 

With 6" Lens - (Unity 225) - Clear Lens - With Unity 
Jobber Handle & Shorter Shaft 

With 6" Lens - (Unity 225) .. Clear Lens - With Aircraft 
Bulb (GEIt4537) ' , 

SPOTLAMPS • FENDER MOUNTIEO 
5" Clear Lens - L. H. 
5" Clear Lens - R. H. 

For All 4-Door Sedam~ ... & Wagons 

SPOTLAMP • TWO FACED RED 8, CLEAR LENS 
5" Two Faced Lens L. H. - itA" Pillar Mtd. 
5" Two Faced Lens R. H. - It A" Pillar Mtd. 

(All Models Except Convertible) 

STABILIZER BAR 
, Heavy Duty Stabilizer' Bar - 4-Door Sedans 

SUSPENSION SYSTEM· MANUAL ADJUSTING LOAD 
LEVELING SYSTEM (AIR) 

- For All Models 

NOTE: For Maximum Load Carrying Capacity, 'The Heavy 
Duty Suspension and the Maximutll RPO Tire Size 
Should be Specified 

SWITCHES. DOOR .. INOPEr~ATIVE 
Inoperative Courtesy Lamp Door Switches 

Custom, Custom 500 4-Door Sedans 

THERMOSTATS 
)\60 0 Thermostat for 390 C. I. D. Engine 
180" Thermostat for 302 C. I. D. & 351 C. I. D. W Engine 

THROTTLE CONTROL. 'LOCKING TYPE 
THROTTLE CONTROL 

For All Models 

/ 

DESCR'IPTIOH AND MODEL APPLICATION . ~ . 

TIRES - ADDlnONAl • TUBELESS TIRES 
NOTe~ Additional Tire Must be Consistent With the (5) 

Production Tires on the Vehicle - Refer to Option 
02()50aa For Extra Wheel 

(1) F7e A 15 .. 4 Fr .. Eii1ck R & P 
(1) F78 x 15 - 4 Pro White R & P 
(1) 7.75 x 15 - 4 Pro Black Nylon 
(1) 7.75 x 15 - 4 Pro White Nylon 
(1) F78 x 1.5 - 4 Pro Black R & P (Snow) 
(1) F78 x 15 - 4 Pro White R & P (Snow) 
(1) 7.75 x 15 - 4 Pro Black Nylon (Snow) 
(1) 7. 75 x 15 - 4 Pro White Nylon (Snow) 
(1) G78 x 15 - 4 Pro Black R & P 
(1) G78 x 15 - 4 Pro White R & P 
(1) G78 x 15 - 4 Pro Black R & P (Snow) 
(1) G78 x 15 - 4 Pro White R & P (Snow) 
(1) 8.25 x IS P 4 PI. Black Nylon 
(1) 8.25 x 15 ~ 4 Pr. White Nylon 
(1) 8.25 xIS - 4 Pro Black Nylon (Snow) 
(1) 8.25 x 15 ~ 4 Pro White Nylon (Snow) 
(1) H78 x 15 - 4 Pro Black 1\' & P 
(1) H78 x 15 - 4 Pro White R i~ P 
(1) H78 x 15 - 4 Pro Black R & P (Snow) 
(1) H78 x 15 - 4 Pro White R & P (Snow) 
(1) 8.55 x 15 - 4 Pro 'Black Nylon 
(1) 8.55 x 15 - 4 Pro White Nylon 
(1.) 8.55 xIS - 4 Pro Black Nylon (Snow) 
(1) 8.55 x 15 - 4 Pro White Nylon (Snow) 
(1) H70 x 1.5 - 4 Pro White R & P 
(1) 8.25 x 15 - 4 Pro Black Nylon (High Performance) 
(1) 8.25 x 15 - 4 Pro White Nylon (High Performance) 
(1) 8.55 x 15 - 4 Pro Black Nylon (High Performance) 
(1) 8.55 x 15 - 14 Pro White Nylon (High Performance) 

(pR - Indicates Ply Rating) (H & P Indicates 
Rayon & Polyester) , 

TRANSMISSION. HEAVY DUTY AUTOMATIC 
Heavy Duty Automatic Transmicsion (C-6) Police Type 
Column Shift 

For Use On All Models (Except Police Package) 
For 390-2V C.!. D. Engine 
For 429-2V C.l. D. Engine 
For 429-4Y C. I. D. Engine 

NOTE: For Column Shift Only 

TRANSMISSION. SELECTOR LOCKOUT 
Delete 1st Gear Lockout 

For Use on Vehicles With Taxi Package 

. VOLTMETER 
Stewart·Warner Voltmeter 

(Required R.P.O. or D.S.O. Ammeter Not Incl'd in Price) 
(Voltmeter & Amrueter Mounted in Shlgie Bracket) 
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",.'TION AND MODEl. APPl.ICATION 
• 

, ~ ", .. >1J.TtJt TEMPERATURE GAU(;E • ELECTRICAL. 
. , ,s,.Cific Request 

,(ilot Available with Ster.eo Tape System) 

1,-

,/ 'IIountltdin Single or Dual Mounting ,Panel Located Under 
. t.munent Panel To Right of Steering Column 
•• lte.t;.l'emp. Gauge 
• ..btr Temp. Gauge For Use with DSO Ammeter 
_ Vater Temp. Gauge For Use with R, P. 0, Ammeter 
'. Water Temp. Gauge For Use with DSO Oil Pressure Gauge 

.. , .... ,:: W.TER TEMPERATURE GAUGE. ELECTRICAL. 
, Specific Request 

(Not Available with Stereo Tape System) 
1I0001\~ed in Instrument Cluster Clock Opening 
• Water 'femp. Gauge For. Use with DSO Ammeter 
_ Water Temp. Gauge For Use with RPO Ammeter 
.. Water Temp. Gauge For Use with DSO Oil Pressure Gauge 

MOTE: Refer to Option 0244020 For DSa Oil Pressure 
Gauge. 

WHEELS 
Sets of (5) - Wheels For All Modl\!ls Except 71 

(5) 15:IC 5,5 Wheels in Lieu of (5) 15 :t 5.0 Wheels 
(Drum Brakes) 
(Not Used With Package) 
(For 7.75, 8.25, F78 or G78 Tires) 

.(5) 15 x 6.0 Wheels in Lieu of (5) 15 x 5.0 Wheels 
- (Drum Brakes) 

(Not Used With Police Package) 
(For 7.75, 8,25, F78 or G78 Tires) 

(5) 15 x 6.5 Wheels in Lieu of (5) 15 x. 5.5 Wheels 
(Disc Brakes) 
(Not Used With Police Package) 
(For 8.55 x 15 or H78 x 15 Tires) 

(5) 15 x 6.0 Wheels in Lieu of (5) 15 x 5.5 Wheels 
(Dis~ Brakes) 
(Not Used With Police Package) 
(For S.55 x 15 or H78 x 15 Tires) 

_ i. WHEEU • ADPITIOHAL 
NOTE: Additional Wheels When Ordered Must be Consistent 

tCl Those Supplied With Vehicle 
(1) 15 x 6,0 Wheel for 8.25 x 15 or G78 x 15 Tires (For 

police Packages Only) 

(1) 15 x 6.5 Wheel for 8.55 x 15 or H78 x 15 tites (For 
Police Packages Only) 

.' 
WHEELS - ADDITIONAL 

(Additional Wheel Must Be Consistent with Wheels Supplied 
. with Vehicle) (Not Used with Interceptor Engine) 

(1) 15 x 5.0 
(1) 15 x 5,5 
(1) 15 x 6.0 
(1) 15 x 6.5 , 

WINDOWS. POWER 
/_. For Use On Custom 4-Door Sedans & Wagons 

" • 'or Use On Custom 500, 4-Door Sedans & Wa&ons 
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City of XYZ Form 1 
Police Department ASSIGNMENT OF 

Automotive & EguiEment Division AUTOMOTIVE EgUIPMENT 

PLEASE RETAIN THIS COpy IN VEHICLE OR ON PERSON 
I 1. The equipment. assignee is authorized to be in possession of this city-owned 

vehicle. 
2. The Motor Vehicle Service and Repair Record and credit card should remain in 

the glove compartment at all times. They are assigned to the ve4icle and are 
not transferable. 

3. Contact the Automotive & Equipment Division to make arrangements for picking 
uE the eguiEment. 

_'e. 

EgUIPMENT ASSIGNED TO: EgUIPMENT RECEIVED FROM: 

o Automotive & Equipment Division o Automotive & Equip'<lent Division 

o Assignee o Assignee 

Precinct Precinct 

-NOTE: Duration of the assignment is . Equipment on temporary assign-
ment should either be returned on the indicated date or the precinct should 
request (in writing) an extension of the assignment, giving a justification 
and the Eeriod needed. 

Vehicle No. Year and Make Type Extra EguiEment: 
Radio 
Rotating Lights 

Remarks Flarestat Lights 
Seat Belts 
Siren 

APPROVED: Date Other 
Director, A&E Division 



City of XYZ 
Police Department 

Automotive & Equ~pment Division 

Form 2 

MOTOR VEHICLE SERVICE AND REPAIR RECORD 

MAKE OF VEHICLE ______ _ TYPE, ___ _ YEAR VEHICLE NO, ____ _ 

DATE SPEEDOMETER DESCRIPTION OF SERVICE OR REPAIR GARAGE OR SERVICE INITIALS 
STATION 

--

I 

EQUIPMENT INSPECTOR'S COMMENTS 

COMMENTS: 

INSPECTOR'S NAME _________ DATE ___ _ 

COMMENTS: 

INSPECTOR'S NAME , ______ DATE ___ _ 

COMMENTS: 

INSPECTOR I S NAME __________ DATE ___ _ 

6 
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City of XYZ' 
Police Department 

Automotive & Equipment Division 

DAILY MILEAGE LOG 

Date 

Vehicle 
Mileage at End of Shift and Driver's Badge Number 

Number ~st Shift I Badge 2nd 'Shift I Badge 3rd Shiftl Badge 
Mileage ,Number Mileage ,Number Mileage ,Number 

I I I 

I, I I 
I I I I 

I I I 
I I I 
I I I , 

I I I 
I I I 
I I I 
I I 

.' 

I 
I I I 

Form 3 

Precinct, ____ _ 

Remarks Concerning Vehicle 
Behavior 

, 



City of XYZ 
Police Department 

. Automotive and, Equipment Division 

Form 4 

DAILY MILEAGE LOG 

FOR PERMANENTLY-ASSIGNED VEHICLES 

Vehiele No. Precinct -----
For period starting ______ _ Ending _____ _ 

.-
DATE MILEAGE AT END OF DAY REMARKS CONCERNING VEHICLE BEHAVIOR 

-

-

I --
Submitted by __ ~~ ___ ~ ___ _ 

(signature) 

8 
I I 

1 

City of XYZ 
Police Department 

Automotive & Equipment Division 

Form 5 

BI-WEEKLY MILEAGE LOG SUMMARY 

For period starting _____ _ ending Precinct ____ _ 

VEHICLE MILEAGE AT END OF PERIOD NUMBER 

9 

REMARKS CONCERNING VEHICLE BEHAVIOR 

-
Submitted by _____ ,--."..-__ ~_"""" 

Signature of Precinct Clerk 



Clr;ry OF XYZ. 

POL ICE D EPA R T MEN T 
Automotive & Equipment Division 

TO: Vehicle Operators and Precinct Clerks 

FROM: Director, A & E Division 

SUBJECT: Utilization of Authorized Service Stations 

The following information has been prepared in order to 
familiarize employees on the policy and precedure governing 
the servicing of city vehicles by authorized privately
owned service stations. All servicing of vehicles should 
be in accordance with the established policies. 

I. POLICY 

Precinct Clerks and Equipment Inspectors are authorized 
by the Automotive & Equipment Division to enter into 
agreements with privately-owned service stations i'lho will 
provide discounts to all city police vehicles. Following 
are approximate charges and discounts approved by A & E. 

1. Gasoline: 2 cents per gallon discount 

2. Oil: 10 cents per quart discount 

3. Lubrication: $1.50 

4. Wash Jobs: $1.50 

NOTE: Precinct Clerks and Equipment Inspectors who find 
it necessary to deviate from these prices and discounts 
should contact the A & E Division prior to approving 
firms whose prices do not confrom. 

II. PROCEDURE 

Responsibilities of Precinct Clerk 

When a vehicle requires repair, the Precinct Clerk should 
contact an authorized garage or service station and advise 
them of the repairs necessary, request a cost estimate, 
and an estimate of the length of time the vehicle will be 
out of service. 

10 

Responsibilities of Garage or Service Station 

The service station must submit two, copies of their 
invoices to the Precinct Clerk bi-w*~kly. InYoices 
must include the following items: 

1. List cost of services and fuel and discount allowed. 

2. Vehicle number and vehicle operator's signature. 

Responsibilities of Vehicle Operator 

The vehicle operator shall sign the invoice and check 
to determine that the correct vehicle number is insicated. 



CIT Y 0 F X Y Z 

POL ICE D EPA R T MEN T 

Automotive & Equipment Division 

TO: Precinct Supervisors and Central Headquarters 

FROM: Director, A & E Division 

SUBJECT: Policy on Assignment and Utilization of Police 
Vehicles 

The following instructions have been compiled in order to 

clarify the policies on assignment and utilization of police 

vehicles. 

1. ASSIGNMENT, TRANSFER, AND REPLACEMENT OF VEHICLES 

All requests for the assignment, transfer, or replace
ment of vehicles must be made to the Automotive and 
Equipment Division in writing, and must be submitted by, 
or under the approval of, the head of each precinct. 
Requests from Precinct Supervisors should be forwarded 
to the Central Headquarters for review. If approved, 
the request will be forwarded to the A & E Division for 
action. 

2. REQUESTS FOR PERMANENTLY ASSIGNED AND ADDITIONAL VEHICLES 

Requests for permanently assigned or additional vehicles 
should be made prior to their need by submitting a justi
fication in writing to the A & E Division. Central Head
quarters sand the precincts will be notified of decisions 
made regarding these requests. 
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3. REQUESTS FOR TEMPORARILY-ASSIGNED VEHICLES 

Requests for .vehicles to be assigned on a temporary basis 
must be justified in writing. The vehicle must be re
turned to the Central Garage on the assignment's expira
tion date. If an extension of the assignment is required, 
the using precinct must submit an additional justification 
memo to the A & E Division prior to the expiration date. 

13 



TO: 

FROM: 

CIT Y OF X Y Z 

POL ICE D EPA R T MEN T 
Automotive & Equipment Division 

Precinct Clerks and Vehicle Operators 

Director, A & E Division 

SUBJECT: Schedule for Servicing Vehicles 

In order that all vehicle operators may be assured 
that police vehicles are being properly serviced, the 
attached chart indicates when vehicles should be ser
viced. Unless otherwise stated, the standards are 
given in miles. 

Please see that vehicles which you drive or are respon
sible for are serviced in accordance with these standards. 
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CIT Y 0 F X Y Z 

POL ICE D EPA R T MEN T 
Automotive & Equipment Division 

TO: All Unit Heads and Mechanics of A & E Division 

FROM: Director, A & E Division 

SUBJECT: Vehicle Service and Repair Record (Form 2) 

A brief description of all repair work, including routine 
maintenance, shall be recorded on the Motor Vehicle Service 
and Repair Record (Form 2) which is in the glove compartment 
of the vehicle. Gasoline, additions of crankcase oil, and 
wash jobs need not be listed . 
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CIT Y 0 F X Y Z 

POL ICE D EPA R T MEN T 
Automotive & Equipment Division 

TO: All Unit Heads and Mechanics of A & E Division 

FROM: Director, A & E Division 

SUBJECT: Vehicle Service and Repair Record (Form 2) 

A brief description of all repair work, including routine 
maintenance, shall be recorded on the Motor Vehicle Service 
and Repair Record (Form 2) which is in the glove compartment 
of the vehicle. Gasoline, additions of crankcase oil, and 
wash jobs need not be listed. 
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