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PREFACE

In a 1967 report to The President's Commission on Law

Enforcement and Administration of Justice, entitled, Task Force

Report: The Police, 1t 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
pPrlsoners,

Despite the fact that the police vehicle has dominated, 1s
dominating and will, as the above excerpt states, "continue to
dominate the police scene," preliminary Surveys have revealed
that very little has been reported on the design of the patrol
vehicle and bPractically nothing has been accomplished in forming
a team from the polilce departments, the suppliers of vehicles
and €quipment, and human factors engineers to give the police
departments ga vehicle designed to meet police needs,

Most of the résearch findings to date have placed great
emphasis on the handling and performance of the police vehicle
with 1little or no consideration as to the funetions of the vehicle
other than pursuit and visibility. Thisg emphasis has been a

natural outgrowth of the traditional policing concepts which

1




ascribe to visibllity 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 incldents. This development has permitted a break with
the traditional view of policing and places the vehicle and the
police officer in proper perspective. If 1s 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 police 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 functilons which satisfy the personal and

work needs of the police officer, discusses the human factors 

i1
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involved in the '"man-machine'" relationship and then discusses

a unique front seat console as a solution to the human factors
problem of placing necessary equlipment in a centralized area of
the police vehicle within the optimal reach of the offlcers.
Based on conclusions drawn from the above, recommendatilons
concerning the specifications for the procurement of the vehicle

long with

14+ 1 i =
g W N 1T858 maintenance an

enance and
For anyone interested 1n the chapters. concerning specifi-
cations, malintenance, replacement and shop operations, it should
be stated here that these chapters "stand on their own'" indepen-
dently of each other and do not requilre 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 toplcs 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 concluslons and recommendations:
First, it 1s assumed that most of the police vehicles 1n 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 vehlcles
such as station wagons, ambulances, freeway patrol vehlcles,
vehicles used for rugged terrain such as Jeeps, etc.
Secondly, 1t is assumed that a vehlcle designed and manu-

factured exclusively for police purposes 1s impractical from the

1.,

standpoints of low costs, ready avallabllity, ease of malntenance

114




and ease of resale. Thus, this study will concern itself with
the production model vehicle and the necessary modification for
police use.

Thirdly, 1t is assumed that the City of Detroit and the
Detroit Police Department (DPD) are typical cof most metropolitan
gities and police departments and, therefore, were sufficlently
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 typicai of most metropolitan
police departments because of the very high populat%on density
area 1n which they serve. These police department§ are located
in the clties of New York, Chicago and Philadelphia.

The reader 1is directed to the "Bibliography" at the end of
the report, for in it he will find what 1s considered to be an
excellent list of further readings. To facillitate the reader,
these additlional 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 malntenance.

Myron Zajkowski for his help 1n the area of human factors.

James E. Balley who bullt and tested the console in the

front seat package;
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Tom Bercal for hils ald in determining the role of the vehicle.

Frank Plonka, James Ritchie and William Stackhouse for their
help 1n the area of shop design and information systems.

Alfred W. Jones, the Chalrman of the Department of Industrial
Engineering and Operations Research, for hls generous cooperation
and inspiration on this project.

Stephan Davis, the Director of Research for the College of
Engineering at Wayne State University, for hils mature guldance

\

in connection with this project.

I wish to thank Lt. Taylor of the Motor Vehicle Division of
the Detroit Police Department for hls very generous cooperation.
Mr. Richard Clayton of Chrysler Corporation for his aid in

allowing us to borrow somé of his equipment.

I would also like to thank Gerald Blozitis for his aid and
skill as a technical writer, and Miss Marcia Bates and Miss Jane
Specht for their skill and patience in typing and complling this
report.

A comprehensive list of the people who were contacted during

the work on this project is presented at the end of the biblio-

graphy.
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The purpose of this chapter 1s to define the role that the

police patrol vehicle plays 1n the metropolitan police function.

]

5 primarily

-

The basic premise of this research is that this role
determined by activities in which the patrol officer 1s involved
and the courses of actlon which he has open’'to him in "handling"
these activities. Thus, the primary task of this chapter i1s 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 1s 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 facllities to perform the functions
of planning, situation intelligence, force status monitoring, deci-

cion making, and exectuion."l

lThe following commentary limits 1tself to defining the role
played by the "standard patrol vehilcle" in the operation of a
metropolitan police department. "Standard patrol vehicle" is
used for purposes of thls research to appiy to those vehicles
utilized to respond to cltizen calls for assistance. It does
not include those vehlcles speclally designed for highway patrol,
surveillance, traffic control, and the 1like.




As a command-control post, the police department requires:

(1) a command system to allocate the resources;

(2) an information system which provides the command
system with the information required 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 "weapons" system in that it handles the problems found
in the environment. Second, it 1s 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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Figure 1.1 The Tactical Operations System.




B. Fileld r
Operations System L These responsibllitles are a natural outcome of the following
lo‘l ' .
4 1
As indicated in Figure 1.1, the field operations system pro- ) policing concepts which are best described by the President's
vides the means for the majority of contacts between the environment I . Commission:
am.m .
& L = 4 3
and the police, first, through calls for assistance received at N First, there 1s the proposition that "the continued scrutiny
the complaints desk and, secondly, through citizen contact at the I . of the community by visible and mobile policemen 1s. . . the best

method of controlling crime that 1s avallable to the polilce.”

precincts and through the patrols. The field operations system l I
also 1s charged with the responsibility of "handling" the majority ) socond, Basto Bo The existente Of The patnel fovos 1o W
of these conbacts. l I assumptlion that its presence provides a primary source for the

Within this system and within the department as a whole, the deterrence of crime:

Baslc to deterrence is the assumption that to
« increase the threat of apprehension railses the risk
in committing the crime, and so reduces the 1likelil-

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

pollce and the environment. These contacts are made either through ; hood of the crime belng committed. Projecting that
a patrol's response to a call for assistance received by the police l; I Egiiiz gieigpgggigiiggs%s gggrggigzrzhgbigggéizn;ion
complaint operators or through self-initiated action on the part of i ‘ capabllity itself is ralsing the threat thereof.
the patrol. : Within the framework of the preceding assumptions--the need
. l for speed, visibllity and the resulting illusion of omnipresence--
C. Present Role of Patrol Force : the police patrol vehicle is thought of as being first and foremost
" in providing mobllity combined with visibility. However, 1t should

A basic assumption of this report is that the patrol possesses
i . 1" 1"
two basic responsibilities no matter in what metropolitan police . Rot be assuned That the patrol 18 primarily confronted with Terine:

department it functions. Specifically, these are: . Metropolitan police departments should be viewed as service

agencles which are involved 1In dispensing a diversity of services,

(1) to react to calls for assistance assigned by the dis-

both to the individual and to socilety. This 1s presented :Lh oppo-

patcher and/or precinct, and
sition to the traditional view that police departments should be

) g

(2) to patrol a specific area, reacting to incongruencies
- . 1 M
within the environment either through self-initiated action op by studied as quasl-military organizations which "enforce the law

request of a citizen..

of Justice. Task Force Report: The Police, (Washington, 1962)p. 58.

®
‘ 2'I‘he President's Commission on Law Enforcement and Administration

T

oo
i




This service orlentation concept was reinforced by an analysis
of request for assistance recelved by the Detroit Police Department

which indicated:

e

(1) the wlde range of requests made upon the police by th
community;

(2) that these calls constitute a measurement of "consumer
(community) deﬁands 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. ZFor i1nstance, 1t 1s many
times overlooked that the patrol officer administers first aid as
required during his shift. Such service-related data taken from
the officer's dally log assists researchers in analyzing a certain
section of a cilty so that future planning can reflect the area's
environmental needs such as more hospiﬁals, more survelllance 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 reallzatlon of one or more
objectives formulated 1in non-crime related terms will induce a more
rational restructuring of the responsibilities of the department.
Speciflcally, these obJectives are:

(1) the minimization of loss or injJury to life through
"unnatural and/or unavoidable" causes;

(2) the minimization of damage to or loss of property;

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

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

of the consequences éf change.3

The service orlentation allows us to break with the traditional
concepts of police actlon that equate calls for assistance with
the appearance of a patrol and with the notion that it 1s responding
to "erime." As Table 1 in Appendix I indlcates, 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 dispatqh of a patrol. In addition
the research indicates that only 166,000 (16 per cent) of all calls
were "crime" related. Thefefore, to study the police 1n the con-
text of a paramilitary organlzation primarily concerned with the
control and prevention of crimes focuses attention on but a small
portion of police work. Such an orlentation has encouraged police
to make major policy declsions on the weight of crime statistics
and to overlook, and thereby fall to take sufficiently 1n account,
the vast majority of.its activities. Thus, emphasls on the "crime
problem" and " social uhrest" have hildden the majority of police
work from the public eye. (Refer to Appendix I for further infor-
mation on the request for service in the cities of Detroilt and

St. Louis, Missouri.)

D. PFunctions of the Patrol Vehilcle

The order in which the followlng functions are presented 1s

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

3Bercal, Thomas E. "Calls for Police Asslstance: Consumer Demands
for Govermental Service." American Behavioral Sclentist, Vol. 13,
No.'s 5 & 6, Special Edition on Police and Soclefy, Ed. Harlan Han,

(May, June, July, August, 1970) p. 686
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1. Transportation

The police vehlcle, first and foremost, provides the speed
and mobility on which present police operatlons are premised.
Operationally, the patrol vehilcle 1s utillzed to:

(1) Provide a means of conveylng 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 objJject 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 Wltnesses

(4) Place the patrol officer in an advantageous position
or at least on par with those wlth whom he must'deal. Such
situations include:

(a) Traffic control
(b) Pursuit of a suspect
(¢) Response time in answering calls for assistance

2. Equipment carrier

In additlion 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. Radlos, weapons, first aid equipment, spot lights,
flashlights, information dlsplays and the like are but a partial
list.
Of speclal consideratlion here 1s whether the equipment 1s to
be treated as beilng standard or specialized. This, to a large
extent, will be based on the frequency of use, necessity and immedl-
acy of need.
Present operations generally call for the provision of:
(1) Radios - mobile and portable
(2) Weapons - sidearms, shotguns, clubs, MACE, teargas, etc.
(3) Medical - first ald equlpment, stretchers, oxygen, etc.
(4) Reports - forms, writing surfaces, dictating equipmenb,
ete.
(5) Information collection devices - cameras, recorders, etc.
(6) Other emergency equipment -~ flares, safety blankets,
fire extinguishers, etc.
In the future specialized conslderations may include:
(1) Aids for hearing and observing while on patrol.
(2) Sophisticated communications systems such as teleprinters
or direct computer access.
(3) Surveilllance equlpment such as night vision devices,
video equlpment, etc.
(4) Devices designed to increase officer safety - seat
restraints for prisoners, interior partitlons and magnetometers

for detecting concealed weapons.,




PCR'S4 submitted: 201,034
3. Communications center Fire Reports: 501
Motor Vehicle Accident Reports: 39,936
Part of the equipment carried by the vehicle 1s the radio Crime and/or Missing Reports: . % glg
« 3
system which is utiliz to:
y ed to Street Interviews 1,799,905

(1) Keep the officers in contact with the dispatcher

Such a volume of reports and the projected necessity for the
and commanding officers for purposes -of direction and/or

coordination, and control; continuation for written record-keeping suggests a redesign of

vehicle interiors to facilitate this function.
(2) Provide a means of obtaining information to assist

5. Protection (shelter)

in carrylng out a task and disseminating information.

. Vehicle provides shelter for officers and equipment from
The radio is perhaps the most frequently utllized pilece of F ’

elements while on patrol or at times as a shelter from citizens.
equipment in the patrol vehlcle. An indication of this is given

6. Command post

by the following statistics for the Detroit Police Department

C
for the month of January, 1970: (1) Command system

(2) Weapon system

Runs: 54,475
Querles: 15,261

Total: 69, 736

(3) Information system
(4) Support system

7. Visibility and presence

For each run and each quiry, the officer must reach for the
In one respect this functlon derives from the policing premise
radlo at least twice - once to initiate a quiry or answer a dis- :
' that the known presence of an officer is a primary deterrent to
patch and once to recelve an answer to his quiry or put himself
"erime." In another it derives from the citizens need to know
back in service. At a minimum radios were used 139,472 times
deali ith when he i 1led er and 2) what vehicle
during this month. 1) who he i1s dealing w when is pu over )
4. Office to hail (approval) when in need of help. In yet another sense,
visibility and presence are required to clear the way in emergency
The role played by the vehilcle 1s indicated by the following
situations and to identify danger as when marking the location of
statistics from the 1968 Detroit Police Department Annual Report: :
an accident or other obstruction.

10

uPCR: Preliminary Complalnt Report
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No fi i
gures are avallable as to the frequency of utiligzation

3

ation here is the necessi
2ssity of such equi
pment, not the fre
of use,. o

8. Detention facility

Its i
role as a detention facllity 1s shown by the following
Detroit Police Department figures for 1968:

Felony Arrests
Misdemeanor Arrests ﬁg’igg
Prisoners Transferred 62’732

158,390
Li 1
ttle 1if anything need be said to indicate the need for

r

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

anothe
: r patrol vehicle or patrol wagon to reach the scene

E. New Uses and/or Considerations

Con
cepts, pollce changes. and trends that bear watching are

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

vehlcle in the area of radlo communications;
3

(2)

the
increased use of computer based inguiry systems
with at

tendant trends toward direct access from vehicles and

computer displays within the wvehicle;
3

(3) © increased utilization of patrol information on a

.+ 5
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(4) policy changes which place offlcers in the role of
information and/or community service officer to the community =

i.e., mobile information centers.

In the immedlate future, then, consideration, sﬁould be taken
in integrating new systems for the collection, manipulation,

processing and retrieval of information.

P, 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 communicatlions a2t some point in the proceedings.

Second, the frequent necessity for written record-keeplng.
Provisions must be made for writing surfaces as well as a means
of form organization and storage-

Third,'the transferring agnd/or detention of citizens for
whatever reason other than medical in which officer safety is
involved.

Fourth, the fact that the offilcer gpends eight hours in or

around his vehicle suggests a need for the improvement in officer

comfort.

13



IT. HUMAN FACTORS ANALYSIS

The primary purpose of the human factors research was to
analyze equlipment 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 specilal 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 1is given.

Phase B of the research was assigned to provide additional
human factors information in reference to the frequency with
which the varilous special police devices are utilized within the
vehicle, thHe importance that police officers attach to each
plece of equipment, -and the frequencies of actual and potential
critical incidents in which certain items were or may be used.

A specilal 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 1s to provide ad-
ditional guidelines regarding the inclusion or exclusion of certailn
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. JSteering

Steering wheel angles (measured from vertical) in both the

1969 Ford and Plymouth police patrol vehlcles 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
(1ike 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 steéring 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 efficlent 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 utlilization of power steering among
police depgrtments. Of the 32 responding departments, 72 per cent

specifled 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 concluslon of this study that power
steering 1s mandatory.

2. PFoot 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
supplier¢ should be made aware of alternative control arrangements
which more c¢losely approximate an optimal human factors design
so that future standard production models may be improved. The
reader 1is 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 1s 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 1n-
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 of driving. Automoblile manu-

facturers are aware of this problem and have made some improvements.
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Another difficulty 1s that the back support 1s close to the
shoulders, whereas a long siltting period requires the support in
the lumbar region of the Back. To relieve this situation, it is
suggested that a seat cushlon be used under the driver and up the
back of the seat approximately 12 inches.

Another difficulty ith bucket-type seats 1s the folding
desigh 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 1noperatlve if not previocusly
done so0.

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 characterisites 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 1s 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
whilch are Yery desirable for maximization of comfort and visibllity.
Vertical adjustment 1s very ilmportant in light of the probtlem of
attalning the best vision from the vehlcle for police officers of

varying helghts,
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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 exceptlons to this general-
ization. (See Appendix 2.) Vertically adjustable seats would aild
these situations.

Generally, the evaluation of comfort variables of present
bench seating i1s that the police vehicle is quilte favorable. The
seat contour is nearly flat, allowlng changes in seating posture
which are essential for comfort. The seats provide a falr 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 potentilal
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 ambilent
temperatures.

Again, the reader 1is referred to Appendix 2 for related
informatlion on the above.

There are other important conslderations related to seat
design, one of which 1s 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 obJectlon to the use of seat belts in the police
vehlcle comes from the fact that 1t 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 1s activated on impact. If i1s felt that the air cushion
will provide the desired margins of safety while relieving the
restrictions assoclated 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 agencles 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 dimension.)

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
reactlion time, foot pressure constancy, peripheral vision and visual
aculty 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, ete., 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. Appendilx 2 points out specifically
pieces of equipment which are both wilthin and not within the
normal reach of the offlcer.

It i1s concluded that placing as many controls

as posslble on a specially-designed console

positlioned 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 Muckler (1959) offer evidence that indicates that

the placement of a control in the recommended posltion 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 1s 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 &as directed toward

the special police equipment and controls.

1. Method of data collectlon

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 standard design was available,
the questionnalre was constructed for the special purpose at hand.

One hundred elghty four questlonnaires were distributed to
members of the Detroilt Pollce Department and 145 were returned.
Seven questionnaires were eliminated from analysis. (See Appendix 2
for further informatlion concerning the questionnalre and its
distribution, and a reproduction of thé questionnaire its€lf.)

Note: Any mentilon of the "Appendix" or various "Figufes" 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 reccrded 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
speclal controls and equlpment items are utilized. The controls and

ltems wlth reference to the amount of use are as follows:

Very high utillzatlon: portable spotlight, flashlight, hot
sheets (lists of stolen cars), PREP radio;

Frequent utilization: daily log, radio mike;
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Table 2.1

Critical Incidenté Related to the Horn Siren

s

Frequency
Incident of Report
Actual Helpful
l. Clearing traffic in emergency runs 2
Actual Detrimental
1. Accldental misuse of ltem 1
Potential Helpful
1. Second officer in car performing other duties 3
2. Getting people's attentlon 1
3. Pulling over cars 1
4y, TIdentify police to traffic and pedestrian 1
5. Getting through traffic 4
6. Clearing traffic in emergency runs 22
7. When in hurry 1
8. Permits driver to keep both hands on wheel 2
9. Officer in trouble 5
10. Helps cut accidents 1
11. In a chase 1l
12. Only one man in car 2
13. In emergenciles 1
14, Limited use of siren required 1
15. Enables driver to control use of siren 1
16. Patrolman alone 1
17. Auto accldents 1
18. Driver cannot control equipment at high speeds 1
Potential Detrimental
1. Attracting crowd curioslty seekers 2
2. Confusing in rush hour traffilc ) 1
3. Not audible when car windows closed 1

B S p o nts, e e b e
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Table 2.2

Critical Incidents Related to Prep Radio

) Frequency
Incidents of Report
Actual Helpful
1. Used to call for help, cancel 4
2. Answering radio runs 1
3. Communicate with dispatcher (location, situation) 1
4, Keeping track of data 1
Actual Detrimental
1. Keeping contact while chasing on foot 1
2. When involved in false arrest 1
3. Air crowded, can't use 1
Potential Helpful
1. Call for help 16
2. Crew chasing more than one subject 1
3. Checking buildings etc., for B & E 4
4. Answering radio runs 1
5. Officers separated from car 14
6. Keeping in contact whlle chasing on foot 8
7. When out of car )
8. Talking to dispatcher 1
9. Having coffee and remaining in service 1

10. On foot in dark places 1
11 Officer separated from partner 5
12. On detail involving crowd 1
13. One man investigating occupied vehicle 1
14, 1In event of mobile radioc breakdown it
15. Relaying observation data 1
16. In unmarked car without mobile radio 1
17. At accident, disaster scenes 1
18. Getting aid inside large buildings 1
19. Broadcast description of hold-up men 1
20. Directing help from place other than scene 1
2l. On foot patrol alone 1

Potential Detrimental

(6 JETULI S

When offic¢er in trouble
Hinders mobility of officer

Item inadequate for intended purposém
Item awkard to use
If item was malfunctioning

Mo e
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Table 2.3

Critical Incidents Related to Portable Spotlight

Frequency
Incidents of Reports
Actual Helpful
1. Checking buildings etc. for B & E 2
Actual Detrimental
none reported
Potential Helpful
1. Checking buildings etc. for B & E b2
2. Pulling over cars 1
3. Identify vehicle to traffic and pedestrians 1
Y. At night 1
5. When involved in false arrest 1
6. Temporarily blind subject 1
7. Going through alleys 1
8. Searching large lots 1
Potentlal Detrimental
1. Hinders mobility of officer 1
2. Hands not free for other duties 1
3. Item has inadequate storage 1

‘-h-‘—-‘-ﬂ-ﬁ-hm'—ﬂ-‘-h
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Table 2.4

Critical Incidents Related to Radio Control (Squelch)

Frequency

Incidents of Report _
Actual Helpful

1. Checking if radio volume operating 2
2. Turn down volume while conversing, etec. 1
3. Adjusting radio volume 1
Actual Detrimental

none reported

Potential Helpful

1. Call for help, cancel 1
2. Checking if radio operating properly 11
3. Turn down volume while conversing, etc. 5
4. Adjusting radio volume 4
5. Clearing traffic for emergency runs 1
6. Letting officers approach unnoticed 2
7. Recover wanted cars 1
8. Turn up volume while siren is on 8
9. Clarify broadcasts, remove static 1
10. In event of radio breakdown 1
1l1l. Reduce background noise 1
12. Obtaining clearer radio reception 2
Potential Detrimental

1. Adjusting audio volume 1
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Table 2.5

Critical Incidents Related to Ticket Books

Incidents

Actual Helpful

none reported

Actual Detrimental

none reported

Potential Helpful

Traffic inforcement

Keeping permanent records

Keeping records together

Helps cut accidents

Raise money for general city fund
Decreasing accidents

Saving lives

People more observant if they pay a fine
Enforce traffic regulations

O o~ Ul = o

Potential Detrimental

1. Time taken from more important dutiles

Frequency

__of Reports

~ ORI WO
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Table 2.6

Critical Incidents Related to Shotgun

Incident

Frequency
of report

Actual Helpful

CO~3 CWUT oo+

Psychological weapon

If equipment malfunctioned
A deterrent

Barricaded gunman
Self-protectfion

Margin of persoconal safety
More effective than pistol
Put many felons in custody

Actual Detrimental

1.

Attracted hostile crowd

Potential Helpful

O CO~J OWU1 &= o

Crowd control
Psychological weapon
Clearing traffic

A deterrent

Farricaded gunman
Self-protection

Margin of safety
Dispersing crowds
Providing cover for partner
More effectlve than pistol
Family trouble

Fun runs, armed subjects
Riot duty

Raids

Firepower needed

Close work indoors
Controlling large group

Potential Detrimental

1.
2.
3

Poorly located, difficult to use
Inadequate for intended purpose
Hold-up in progress
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Table 2.7

Critical Incidents Related

to Flashlight

R g N S, S Ry W g A gn SRR Gy, W Ny W g
oh o om fm s e af o wm s e wmm P

Frequency
Incident of Report
Actual Helpful
1. Checking buildings, etc. 1
2. Searching dark obscure places 1
Actual Detrimental
none reported
Potential Helpful
1. Checking buildings, etc. 23
2. Reading forms, hot sheets, etc. 6
3. At night 11
. Searching dark obscure places 6
5. On foot in dark places 1
6. Going through alleys 1
7. Used when spotlight cannot be used 1

Potential Detrimental

none reported

i
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Table 2.8

Critical Incidents Related to Brakelight Suppression Control

Frequency
Incident of Report
Actual Helpful
1. Letting officers approach unnoticed 1
Actual Detrimental
none reported
Potential Helpful
1. Checking buildings, etc. 2
2. Answering radio runs 2
3. Observing while making U turns, etc. 3
4. Letting officers approach unnoticed 15
5. Going through alleys 5
6. Riot duty 1
7. In alleys, dark streets 2
Potential Detrimental
1. Item unimportant, rarely used 2
2., Item poorly located, difficult to use 2
3. Item inadequate for intended purpose 2
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Table 2.9

Critical Incidents Related to Daily Log

Frequency
Incident of Report
Actual Helpful
1. Keeping permanent records for later referral 1
2. Keeps track of days, activities, statistics 2
Actual Detrimental
1. Item unimportant 1
Potential Helpful
1. Keeping permanent records for later referral 17
2. Keeping permanent records Yy
3. Keep track of time, activities, statistics 7
4, Inform supervisors of work 1
5. Check on where and when individuals investigated 2
6. Reference has put felons in custody 1
7. Getting information not in other reports 1
8. Verification of activities 1
Potential Detrimental
1. Item unimportant 1
2. Time taken from more important duties 1
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Table 2.10

Critical Incidents Related to PFire Extinguisher

Frequency
Incidents of Report
Actual Helpful
1. Extinguish small auto fires 13
7. PFire department not at scene 3
Actual Detrimental
1. IEgquipment malfunctioned 1
2. Item inadequate for purpose 1
3. Item poorly located 1
Potential Helpful
1. Extinguish small or auto fire 14
2. Protects against molotov cocktails, firebombs 2
3. Auto accidents 1
4, Fire department not at scene 1
Potential Detrimental
1. Ttem unimportant, seldom used 7
2. Item inadequate for intended purpose 1
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Table 2.11

Critical Incidents Related to Radio Mike

Incidents

Actual Helpful

1. 1Item used to call for help, cancel

Actual Detrimental

none reported

Potential Helpful

Item used to call for help, cancel
Answering radio runs
Communication with dispatcher
Margin of safety for officer
General Communications

Getting checks on people

Relay important information
Protection of lives

Communication with hospital

10. 1In 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 mobile patrol

WO 0~ WUl &~w o -
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Potential Detrimental

none reported
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Table 2.12

Critical Incidents Related to Roof Light

Control (Beacon)

Incidents

Frequency
of Reports

Actual Helpful

1.
2.

Tdentifies vehicle as police vehicle
Used to seal off street

Actual Detrimental

1.
2.

3.

Light ignored, traffic did not yield
Item poorly located, difficult to use

Car too easily identified as a police vehicle

Totential Helpful

il el ol ol
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Answering radio runs
Pulling over cars

Enable traffic and pedestrians to yileld in

emergency

Checking cars for wanted and stolen
Getting through heavy traffic

Clearing traffic in emergencies

At night

In a hurry

Prevent problems at scene of accident
In chase

At scene of accident '
Stopping vehicle in heavy or fast traffic
Drawing people's attention to danger or
emergencies

At accident or disaster scenes

Clearing or stopping traffic

Answering runs

Auto accildents

Avoiding accidents

Controlling traffic at accidents

Answer serious runs

Potential Detrimental

I O

Color in error
Confusing in rush hour traffic

May become dependent on it
Item also used on non-police vehicles

CRER R
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Table 2.13

Critical Incidents Related to Miscellaneous Forms

®°%en oof s oh am Ox

Frequency

Incident of Report

Actual Helpful

none reported

Actual Detrimental

none reported

Potential Helpful

1. Referring back for dates, occurances, etec. 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

1.
2.

Potentlial Detrimental

Item unimportant - seldom used
Time taken from more important duties

= =
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Table 2.14

Critical Incidents Related to Electronic Siren

Frequency

Incident of Report

Actual Helpful

1. In a chase 1

Actual Detrimental

none reported

Potential Helpful

1. Getting people's attention 1

2. Identify vehicles for traffic and pedestrians b

3. Noticed quickly, attracts attention 2

i, Getting through traffic 3

5. Generally superior performance 1

6. Clearing traffic in emergency runs 6

7. In a hurry 1

8. Officer in trouble 1

9. Broken tones more easily heard in traffic 5
10. In a chase 1
1l. Drawing attention to danger, emergency 1
12. Clearing a stopping traffic 1

Potential Detrimental

1. Item needed but not available 1

2. Confusing in rush hour traffic 1

3. May become too dependent on it 1
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Table 2.15

Critical Incidents Related to Public Address Microphone

Frequency

Incidents of Report

Actual Helpful

none reported

Actual Detrimental

none reported

Potential Helpful

1 Crowd control 9

2 Pulling over cars 2

3 Clearing park 1

4y, Directing traffic 2

5. Loocking for missing children 2

6. Dispersing crowds 3

7. Two men can do job of many 1

8. On detaill involving crowds 3

2+, Letting people in building know what to do 1
10, Directing police officers 1
11. Controlling large group of people 2
12. In locating lost persons 1
Potentlal Detrimental
1. Item unimportant, seldom used 2
2. Item needed but not available 1
3. Attracting crowd, curiosity seekers 1
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Table 2.1€

Critical Incidents Related to Hot Sheet

Frequency
I acnts of Repocrt
Actual Helpful
1. Checking cars for wanted, stolen 1
2. Checking occupied cars before stopping 1
3. Recover wanted cars 1
Actual Detrimental
none reported
Potential Helpful
1. Quick checking 1
2. Checking cars for wanted, stolen 22
3. Checking occupied cars before stopping 8
i, Recover wanted cars 7
5. Warning in case of possible danger 1
Potentlal Detrimental
1. Item not up-dated 1
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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 1light control;

Infrequent: shotgun, fire extinguisher.

Such results have obvious applications in the design of a
console. With the data, it is possible ‘o plan a control con-
figuration based on objective results rather than speculation.

However, caution should be exercilsed 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 belng 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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Table 2.17

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

Equipment Mean
Rank Item Category Frequency Categories
1 2 3 4 5 6 7 8
0-5 6—=10 11-15 16-20 21-25 26-30 31-35 35-Qver
1 Hot Sheet 5.000 .036 .1le .123 .152 .138 .065 .283 .087
2 Flashlight 4.5036 .051 .131 161 .175 .153 .080 .226 .022
3 Radio Microphone 4,1824 .051 .124 .234 .234 .102 .066 .175 .015
4 Daily Log 4.1544 .125 .066 .169 .235 .162 .074 .154 .015
= 5 Portable Spotlight 3.4558 .184 .199 .1l62 .176 .125 .044 .088 .022
6 Prep Radio 2.7664 .182 .409 .182 .095 .029 .036 .051 .015
7 Roof Light Control
(Beacon) 1.5597 .694  ,2009 .037 Q15 .007 .022 015 .000
Electronic Siren 1.5289 .769  .157 .008 .000 017 .025 017 .008
9 Miscellaneous Forms 1.4682 .714  .206 .048 .008 .008 .000 .008 .008
10 Radio Controls
(Squelch Volume) 1.4485 .787 .125 022 .029 .015 .007 007 .007
11 Ticket Book 1.4057 .797 .109 .043 .022 .007 .014 .007 .000
12 Shotgun 1.3359 .820 .117 .031 .008 .000 .008 .016 .000
13 Brake Light
Suppression Control 1.2542 .864 .093 .025 .000 »000 .000 .008 .008
14 Horn Siren 1.1897 .883 .088 .000 .015 .015 .000 .000 .000
15 Public Address Mike 1.1351 .955 .018 .009 .009 .000 .000 .000 .009
16 Fire Extinguisher 1.0300 .985 .,008 .000 .008 .000 .000 .000
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Table 2.18

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

Rank Equipment Mean
Item Category Importance Category
Very Very
Unimportant Unimportant No Opinion Important Important
1 Prep Radio 4.7591 .015 .000 .015 .153 .818
2 Shotgun 4.6771 .01le .008 .039 .157 .780
3 Portable Spotlight 4.4888 .000 .000 .037 .437 .526
4 Horn Siren 4.4160 .007 .007 .022 .489 474
5 Ticket Book 4.2391 .000 .029 .065 .543 .362
= 6 Daily Log 3.9555 .044 .059 .126 .437 .333
I Electronic Siren 3.6721 .254 .000 .016 .279 .451
8 Miscellaneous Forms 3.6461 .015 .110 .285 .423 177
9 Fire Extinguisher 3.6343 .037 .149 .134 .500 .179
10 Hot Sheet 3.6176 .243 .015 .015 .338 .390
11 Public Address Mike 3.4149 .106 .097 .195 .478 .124
12 Radio Microphone 3.3868 .358 .022 .007 .102 .511
13 Radio Control
(Squelch Volume) 3.3576 .168 051 .190 .438 .153
14 Roof Light Control
(Beacon) 3.2230 .341 .031 .008 .341 .279
15 Brake Light
Suppression Control 3.1111 L1111 .214 .214 .376 .085

16 Flashlight 2.8740 .481 .030 .007 .096 .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 different 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

b2
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Table 2.19

Kendall Rank Order Correlation Between

Frequency of Use and Importance of Equipmentl

Equipment Item

Kendall Tau

2

One-tailled Probability

w

I=

o0~ Oy O

10.
11.
12.
13.
14,
15.
16.

Horn Siren
Prep Radio
Portable Spotliight

Radio Control
(Squelch)

Shotgun
Ticket Books
Flashlight

Brakelight Control
(Suppression)

Daily Log
Fire Extinguisher
Radio Mike

Roof Light Control

Miscellaneous Forms
Electronic Siren
Public Address Mike
Hot Sheet

.0037
.0100
.3190
. 0379

. 0552
1291
2231
. 03990

.2759
. 0056
-.0271
~-.0242
.1998
. 0097
L0177
. 0516

4761
4325
.000037
L2546

.1788
.0122
. 00007
.0594

.000033
4641
.3192
3409
. 0005
4ol
.3936
1867
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Kendall Tau - a statistic measuring the extent to which persons
or objects are ordered alike on two variables:
case, the rank order of frequencies and importance of equipment items.

in this specific

One-tailed probability - the liklihood of achieving a value of a

2

given magnitude by chance alone.

N = 138 for all correlations.

3Significance exceeds .00003.
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with which equipment 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

eguipment 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 wilth respect to human factors considerations.

Table 2.21 summarized the total frequencles 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 incildents.

A complete breakdown on frequencies for specific types of incidents
is given in Appendix 2. It 1s 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 frequéntly

used.

Ly

Table 2.20

Frequency of Suggested Equipment Items to be Added To

or Deleted From Vehicle

Equioment

\O 00O~ OWUJT =W =

Ul o

ADDS

Shotgun in car. (It is presently in trunk)

Electronic Siren.

Bucket or Individual Seats.
Portable Desk.

Rack or Bar to Handcuff Prisoners.
Holder for Hot Sheet.

Tinted Glass.

Electronic Door Locks.

High Performance Vehicle Equipment.
Air Conditiloning.

Additional Spots or 180° Beacon.

Wire Mesh Screen between Front and Rear.

Smaller and Lighter Prep Radios.
Electronic Locks for Shotguns in
Front Seat.

Console between Officers for Equipment
and Writing.

DELETES

Police Beacon and other Markings.
Wire Mesh between Front and Rear.
Extraneous Radio Transmissions.
Station Wagons.

Safety Door Locks.

Frequencies

N =
N O

=
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Table 2.21

Summary of Frequenciles of Actual and Potential
Critical Incidents for Special Police Equipment

Equipment Frequencies
Actual Potential
Helpful Detrimental Helpful Detrimental
L. Horn Siren 3 0 50 4
2 Prep Radio 7 3 67 5
3. Portable Spotlight 2 0 4o 2
. Radio Control 4 0 38 1
(Squelch)
Y. Shotgun 9 1 y2 5
. Ticket Books 0 0 29 1
7. Flashlight 2 0 49 0
8. Brakelight Stop 1 0 30 6
9. Daily Log 3 1 34
10. Fire Extinguisher 16 3 21
11l. Radio Mike 3 0 b5 0
12. Roof Light Control 2 3 43 3
13 Miscellaneous Forms 0 0 15 5
14. Electronic Siren 1 0 30 3
15, FPublic Address Mike 0 0 29 4
16. Hot Sheet 3 0 39 1
L6 B
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In addition to the foregoing data, the subjects were also
asked to provide information regarding their preferences for air-
coﬁditioned vehicles and to provide answers as to what types of
information external to the vehicle are utilized in the regular
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.

Alr conditioning will be referred to again in a following section
where additional information on the subject 1s 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 w=ll.
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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. 1In
particular, information was sought which provides a basig 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 assoclated with a deter-
ioration in performance. Increases in temperature have been known
to cause such physiclogical 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 eyves, heart ailments, dehydration and
hypathermia.

The effects of high temperatures are not restricted to
physioclogy, for in numerous 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
conditions 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 beginning to slow at
85°F, Obviously it would also be desirous to control humidity as
this variable contributes significantly to comfort at temperatures
above T75°F.

In order to assess the need for additional temperature control
in the police vehicle, specifically air conditiloning, a survey of
the climatic conditions of the Detroit area for a five-year period
was conducted. Table 2.22 summarizes the mean dry bulb temperature
and humidity conditions for several dally 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 temperatures in the afternoon which might
justify the decision to ailr~-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 periods 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.

Tt 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 Seversal
Selected Months From 1965 to 19691.

Daily Time Months N
April May June July Aug. Sept.
DB2 HUM3 DB HUM DE T HUM DB HUM DB HUM DB HUM
1:00 A.M. 42.8 75.3 50.1 73.0 61.2 78.5 65.4 78.1 64.2 81.6 58.2 82.2
4L:00 A.M. by.2 77.3 48 .3 76.5 59.0 81.5 63.4 81.5 61.7 84.8 56.2 84.9
7:00 A.M. 4bo.9 78.2 50.3 75.1 62.4 77.8 65.3 80.0 62.5 8L4.7 55.8 86.0
S 10:00 A.M. 4b9.1 63.4 59.1 59.2 71.5 61.5 74,7 62.1 72.6 66.6 66.2 68.3
1:00 P.M. 53.8 56.0 63.6 52.6 75.7 5h4.2 78.9 54,1 77.7 56.1 71.3 56.9
4:00 P.M. 55.1 54,1 64.7 50.2 76 .8 51.4 79.4 53.3 78.6 5k 4 7V.7 5h4.7
7:00 P.M. 50.7 60.7 60.6 55.1 72.5 59.0 76.2 58.3 73.8 63.5 65.3 67.4
10:00 P.M. 45.5 70.3 53.0 68.5 64,1 272.8 68.6 73.1 67.0 77.6 60.1 78.1
Note: 1. Based on local climatogical data for Detroit, Michigan obtained from

U.S. Department of Commerce.
2. DB refers to dry bulb temperature.
3. HUM refers to humidity.
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Table 2.23

Frequency of Days in Which Temperature Exceeded 65°F
for the Years 1965 - 1969},

Daily Time Months
Aprilﬁﬁ May June July Aug. Sept.
b5-74% 75+° 65-7h 75+ 65-74h 75+ 65-74 75+ 65-7h 75+ 65-74 75+
1:00 A.M. 1 0 1 0 b5 7 75 12 - 69 8 38 1
4:00 A.M. 0 0 5 0 L3 1 59 6 53 7 32 0
7:00 A.M. 0 0 10 0 51 6 74 9 61 6 32 0
JO:00 A.M. 8 0 33 11 8 55 61 86 93 51 63 27
w  1:00 P.M. 21 0 52 24 46 88 31 122 50 99 58 61
-
L:00 P.M. 20 6 54 26 L9 89 26 125 4y 110 61 62
7:00 P.M. 11 1 43 11 65 63 37 101 71 76 63 19
10:00 P.M. 2 0 14 0 59 15 90 20 84 19 L7 ]
Note: 1. Based on local climatogical data for Detroit, Michigan and obtained from
the U.S. Department of Commerce.
2., Frequency of days on which temperature ranged between 659F and 74OF.
3. Frequency of days on which temperature exceeded 75°F.-




3. Noise control

2. Driving visibility

The control of ambient noise or unwanted sound in the
Another problem which has received a considerable amount of environment is usually suggested as a desired go:: in any man-
attention in literature is that of driving visiblility. Three machine system. Acceptable levels of such sound, as well as

major areas seem to have been investigated most frequently, those methods of control, have been outlined by several authors

’ being (1) reduction of visibility as cars are redesigned, (2) (McCormick, [1970]; Woodson and Conner, [1966]; Morgan, et.al.,
bl 2 3
| problem of glare in driving and (3) problem of night driving. [1963]). Specifically, the concern here is the effects of noise

‘ first, as cars are redesigned, special attention should be on human performance in order to estimate the need for additional

iven to such factors as eye level nd loweri r ines. . . . :
g h fa s ey 5 a owering roof lines, noise control in the police vehicle. Like excessive heat, ex-

forward curati £t i c i c i .
orwa obscuration of the windscreen by the windscreen pillars cessive nolise has been known to cause body malfunctions, such as

and bonnet, the vertical and horizontal angles of rearward vision impairment of sense organs, immediate functional disability and

and t ositioni of internsl mirrors i i 0 rearwar .

he positioning . 8% mirrors in relation to rearward auditory fatigue, plus arousal of general annoyance, arousal of

v 1 1 1 i * - » . . ) 3 s O 2
1sibility apprehension or fear, initiation of complex antagonistic activities,

Secondly, the problem of glare cannot be controlled from its decision-making ability and reaction time. However, several

source. However, the methods most utilized in achieving some studies suggest that attention levels are not very susceptible to

control of glare are the use of sunglasses by the driver or the the effects of noise (Jerisin, [1959]; Techner, [1963]; Samuel,
installation of tinted windshields. [1964]; Brown, [1965]; Woodhead, [1966]; and McCann, [1969]). It

Thirdly, night driving has always been a problem, even to the may be concluded that ncise either produces little effect or a

most experienced driver. It is for this reason that extreme deleterious effect. Rarely does it produce an enhancing effect.

caution be exercised with respect to any decision relating to The following methods of controlling noise within the vehicle

tinted windshields. It has been shown that even clear glass has have been suggested by Woodson and Conner (1966):

a ten per cent reduction in transmission. During periods of (1) An acoustic blanket under the hood to absorb engine

limited visibility, losses of visibility when looking through some noise and dampen structure;

tinted windshields could go as high as 45 per cent. (2) Interior upholstery material which absorbs noise
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.

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
before assembly.2

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.

2 .
Note: Most American cars are presently using the listed
recommendations to control noise.
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ITI. 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 placed so'that it may be used in a convenient and
efficient manner.l

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 for many of
the stationary and moveable pieces of equipment used by the police
officer.

The console presented in this study--placed on the transmission
hump between two bucket-type seats--is the result of a scientific

1Clark, 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 current 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 minimﬁm;

(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-
séle does convert the standard interior into a versatile control
center for patrol functions.

Discussion of the aspects of the eguipment 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 apprq}imately $50 for a bench seat version and $150 for the
larger bucket seat version. Over the anticipated three-year 1life
gspan 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
design. Based on this and other literature (see bibliography),
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 1n
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 "good" 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;

(¢} 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
design 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
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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 féctors 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
section 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 1s 1little standardizafion of control
placement. It is not uncommon to find cars in simulftaneous service
with switches, such as light switch and wiper switch, located on
either side of the steering 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 long 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 radic 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 i1s 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 aon the test of the prototype. Photographs of the console
are included in Appendix 4, Figures A4.3, A4.4 and AL.5 and AL.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
phbtograph 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. An 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 1list 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 AlL.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
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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 replacement of electronic components.
Since the wiring would be done by the individual departments or
their contracted vendors, this recommendation 1s 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 eqguipmeni controls are placed in more
convenient and efficient locations; (3) space i1s made available
for the location and storing of cther 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 1s 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 additional space

The console was designed to accomodate those commonly usec
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 1s also necessary.

As suggested eérlier, the equipment requirements of police
departments will increase in the fubture. 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 1is availaktle
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 availlable fer
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non-critical equipment storage such as fire extinguisher or

breath analyger.

K, Console Manufacturing

The advantage bf 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 "long draws", such as the vertical
partition between the seat backs discussed earlier.

If the guantity of production is high enough, the material
could be changed from fiberglas to sheet metal., Slight modifications
in design could allow 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:

(1) Locate the console on the transmission hump. Set the
console in a position so that an officer could just touch the
front slanted portion of the unit with his fingertips without
1lifting his back away from the seat.

(2) Unbolt the mounting bracket and 1lift the fiberglas

conscle 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. Bolt the
bracket down with four 1/4 - 12 bolts.

(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 radilo speaker to the fiber-
glas console,

(12) Run the wires frem 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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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

departmen

£s. The figures represent the expected cost of the

console designed under this project and equipped for use in the

Detrolt Police Department.

Figures do not include costs of

control heads or switches in that these items are equipment separate

from the console itself.

follows:

The cost figures are approximated as

Unit purchase price as quoted

in quantities of 10-50. ...t inennnas $150.00

Initial mounting and wiring of the _

unit in a vehicle 11 hours @ $10/hr....... 110.00

Removing and remounting in second

vehicle 4 hours @ $10/hr.....ccviuivivinennnn bo.00
TOTAL e v v vt e v nnenns 300.00

Note: See installing instruction for cost breakdown.



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, information flow and
decisions required to support thils cycle. Problems have been
defined and whenever modern management practices and engineering
analysis may prove to be valuable, they are disocassed.

As it i1s impossible to design a system to meet the specific
requirements of any agéncy, the most desirable or ideal system
was developed. This target system i1s 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 fleét literature
or by the mutual exchange of information by administrators

themsgelves.
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The system 1s 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 VIIT.

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
eduipment.

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 1in 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 pollice 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 from an
automotive manufacturer.

The automotive dealer consults with the manufacturer for
a wholesale price for the vehicles, supplying a price for the
basic production cars and for the accessories he installs. The
items that are not installed by the manufacturer are installed
either by the dealer or by a conversion source--a concern which
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
specifications, 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 specifications

(if different from the bid specifications) 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 for any devi-
atlons or substitutions, Awards are based on price and speci-

fications 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 fleet managers, Manufacturers provide dealers with
prices on specifications. Ford Motor Company, for example,
lists police vehicle options as "regular production', "limited
production', "domestic special order" and "dealer installed ac-
cessories." Vehicles are shipped either from the factory 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 first 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 inspectilion for workmanship
and specifications. Notification of final inspection 1s given
to the purchasing agent to enable payment of the vehicles and

the notation of record and files.

D. Conversion Work Done by the Police Garage

Prior to assignment of the vehicle to a precinct, the
vehicle is processed by the police garage and equipment usually
"carried over'" from one vehicle to another is installed. Such
equipment may include a two-way radio, sirens, lighting, decals
and license plates. The radio 1s 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 Management. This may be a full- or part-time
responsilbility 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 economic 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 "as needed" 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
éervices are to be pefformed 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 berform 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 determiping 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 organigzation. 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 "as needed",
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 i1s 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 malntenance 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 o0il costs, are used as control
reports on the costs of vehicle operations and the determination
of when vehicles 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.
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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 %he
list of functions were expanded to include all types of police
activities rather than those associated with 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. Considerations for Selecting a Vehicle for Police Service

Several questilons 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

1See Police Association of Ontario, Minimum 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 specialigzed vehicle would require a more
sophisticated weapon than being used currently. Any type of
armored vehicle that could be reascnably used for police work
would heve insufficient protection 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 freguency with which a patrolman 1s 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 vastly increased amount of meney 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, Tthree 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
elght-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 automobille.

B. Types of Police Vehicles in Use

Tn 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 sifen, 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.
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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 in a situstion which calls for
superior handling and performance. Without a doubt, anytime a
police officer is on & 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. 1In 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 bc installed, while a third department
will attempt to engineer the subsystem with design specifications.
Many specifications contain unnecéasary requirements cor 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 pérformance specification concept is given in

regard to the specifications for the cooling system of a police

vehicle:

90

g,
W IR

e cary

B

-

o oos B o ®cs on®om off s din o e m"mm =P

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

The concept involved here 1s 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: "The
cooling system must have a heavy-duty radiator, an 18" six-bladed
fan with two belt drive."

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 1is
more the rule than the exception, it should not be used.

Further, the definition of a "heavy-duty" 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

- 2.

of the coolin fan, radiator, water pump, engine and

transmission must be matched to provide satisfactory service using
a systems concept of design.

Since the manufacturer is best gqualified 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 eguipment.
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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 i1s 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 repair parts
might provide a wvalid 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 gilves 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 Displacemert

Ford Chevrolet Dodge Plymouth
351 350 318 318
390 454 383 383
L28 44o 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 Fora and
Chevrolet would be eliminated because theilr lowest recommended
displacement for V-8 engines in police vehicles is 351 and 350-
cubic-inches respectively.

Frequently, this practice of procuring

bids 1s 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 probabllity 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 "heavy-
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 Specifications

The following discussion breaks down the police vehicle into
eight general divisions of vehicle characteristics 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 118-inch wheel base) vehicle. Hereafter, these vehicles will
be referred to as custom or full-sized vehicles, while the 1l12-inch
to 118-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
percentile2 male torso 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 §5th percentile and is not provided the

same degree of comfort which is available 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 inApackaging the occupants in the full-
sized vehicle and the intermediate vehicle exists in the headroom
and hiproom areas in the front seat and legroom area in the rear.
The front seat variation is usually less than 1.5 inches in head-~
room while hiproom may show a larger variation. 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 sigze. 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.

2The size dimensions of the body have been studied for the
American population. The results of these studies 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 sigze.
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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 this 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 body3
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 deprecilation 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 $260 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 bhased 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 suspension components
of the vehicle.
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differential exists at the time the vehicles are traded in (when
it 1s one to two years old.)
A great deal has been 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 reguirement 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 1l2-inch wheel base, e.g., certain patrols might require
jeep-like vehicles for off-rocad 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 pclice 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 establish departmenal
usage policies. This decision should be left to the pclice policy=-

making bodies. It is felt, however, that the specifications of

the power plant, transmission and rear axle should de 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:
- 45 mph in (xx) sec.

0
0 - 60 mph in (xx) sec.
0 - 100 mph in (xx) sec.
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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
préblems. 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 = .47 %?

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:

3.5 x 3.6

Piston Speed/Vehicle Speed Ratio = .47 x 13

= .47 x .969

n

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

101



S S s R

-‘—d-ﬁ-h-’-ﬂ—ﬁ-ﬁ‘

larger values usually are capable of high acceleration rates and c. Fuel

potentially higher maintenance problems. The final consideration on power plant specifications is the
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 fps/
mph.

vehicle fuel requirement compatibility with the department storage
capability. For instance, if a police department is equipped with

a "regular" gasoline pump only, it might be uneconomical to purchase

The performance specification of a time-speed schedule has a V-8 engine with a large cubic inch displacement which runs

established the engine displacement, transmission gear ratios and efficiently only on "hi-test" gasoline.

rear axle ratio for the vehicle. The only problem which exists d. Transmission type

is a determination of the values which should be used for the An automatic transmission is recommended con the basis of fleet

time-speed schedule and top speed of the vehicle. One methocd of owners' experience in maintaining the driveline of their vehicles.

determining these values is to take an existing vehicle and measure The reduction in maintenance requirements of universal joints,

its performance. If the performance is acceptable, those values clutches, gearing and axles of a vehicle equipped with an automatic

obtained may be used in the time-speed schedule. If more performance transmission over that of the standard transmission more than offset

is desired, the times must be adjusted. the increased capital investment. Although the performance require-

To establish some feeling for the performance of various btypes ments of the vehicle may be met by some two-speed automatic trans-

of wehicle Wi 1 s . . . . R .
icles, the following chart is presen?ed. missions and certain engines, such combinations usually are exposed

. to more severe conditions. A subjective evaluation is that they
Range of Vehicle Performance

require major maintenance more frequently than three-speed units.

Max. Performance Moderate Pursuit Minimum Pursuit
Sports or Muscle Cars Police V-8 Police 6 Cyl. Since the police vehicle is frequently subject to severe conditions,
0~30 mph 2.2 sec. 0-30 mph 3 sec. 0-30 mph 3-5 sec. it is recommended that the automatic transmission be liquid cooled.
0~-60 mph 6.0 sec. 0760 mph 9 sec. 0-60 mph 12 sec. The typical transmission cooling system has a heat exchanger located

0-90 mph 14.3 sec. 0-90 mph 32 sec. 0-90 mph _ in the lower tank of the radiator of the engine cooling system.

Top Speed 120+ mph Top Speed 110+ mph  Top Speed 90 mph This type of unit seems to provide satisfactory cooling in most

areas. Additional transmission cooling may be required in some

The maximum performance represents the approximate limit of
' areas which have extremely hot weather conditions. The only

performance which can be placed in & vehicle.
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performance indicator which could be usged 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

equipped with an automatic transmission having

liquid cooling and a minimum of three forward
speeds.

e. Rear axle selection

The rear axle gear ratio is determined by the performance
specification. The only variation which exists in rear axles 1is
the limited slip differential. Basically, the limited slip differ-
ential increases the amount of torque which can be transmitted
to the ground. 1In those areas in which the patrol vehicle is sub-

Ject to prolonged periods of poor traction due to ice, 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 1;mited slip differential is recommended
onl¥ in areas which require vehicle mobility
during 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 overemphasigzed. 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, etec.
would be more expensive than the cost of the additional suspension
eguipment.

As mentioned previously, most manufacturers provide a multitude
of suspension systems. These systems are referred to as heavy-
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-duty suspension." The intention of
the police department ordering the package is to receive the police
handling package. However, if the specification 1s phrased in such
a general way as “"heavy-duty suspension", it permits the manufacturer
to substitute 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 exists, 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
the change in position of the body and chassis with respect to
the suspension components. This change in position 1s termed
"poll" as the vehicle leans to the outside during a turm. The
present technique for controlling the amount of roll is to provide
heavy-duty sway bars on the front suspension and in some cases
the rear axle. Shock absorbers and springs also contribute to the
total ride and handling characteristics and must be gselected with
the total system concept in mind.

In examining the methods used to develop these riade 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 1s beyond the scope of this report.

A quantitative measure of the understeering, neutral, or

i ici ngn, This
oversteering characteristics 18 Bundorf's Coefficient,

coefficient 1s defined as:
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(W.A.) = (T.A.)

K= (L&)
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 hy 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 1s 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 cof 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
- Plane of Rotation of

Front Wheel

Straight
- Ahead Direction

Figure 5.1
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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
arnd 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 0.1lg, 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 accustomed 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 vehicle when equipped with
a large V-8 engine requires power steering for ease of low speed
maneuvering. If the vehicle were not 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 zourse. 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 maneuvefs. The
frequency of this type of police work 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 that 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 stabllity
and total stopping distance. Brake fade i1s 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. PFade 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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(Soclety of Automotive Engineers) J937 and J843a recommended

materials which provide a satisfactory balance are subject to fade practices and specify a maximum acceptable stopping distance.

unde? severe usage in drum and shoe type of brake designs. The recommendation for the brake system of the police

An alternative method of controlling brake fade is to lower vehicle should read:

the operating temperature of the friction surfaces. In order to

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 speclfication. After the
vehicle has been prepared for brake testing accord-
ing to methods outlined in SAE J8U43b and J937a re-
commended practice, the vehicle will stand the
following test with temperatures at the 300° level:

achieve the lower temperature, disc-type brakes are used instead

of the drum and shoe~type of system. When ordering diso 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 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 "panic" 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.

brakes and their inherent fade resistance.
The second problem area associated with braking is the lack
of the directional stability. It is Gesirable that the vehicle

remain in its original direction during all phases of braking,

including high speed locked wheel stops. The vehicle should

not require excessive steering correction by the driver during

2. The above performance should be repeated
within five minutes.

. }
3. After complefion 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 checked
for proper adjustment.

any braking maneuvers of the vehicle.
The performance of the braking system is covered under the
Federal Motor Vehicle Safety Standards. Howevergfthese standards

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 At the present time, American production vehicles do not have
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suspension system. In order to evaluate the total vehicle during disc brakes on the rear axle because of the difficulty in provid-

braking, it is necessary to extend the testing beyond the SAE ing parking brakes with this type of design. Some European vehilcles
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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
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-

gquire different styles of tires. These styles or series of tires

differ in cross-sectional shape. Since the tire plays 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 g systems approach on the tire rims, and
suspension components of the vehicle.

Tire specifications must establish certain 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. 1In
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.

uCode 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 egquipment, such as type of radio, siren, lights, etc.
which 1s added to the vehicle either by the department, during

manufacturing, or at a modification center. The study-indicates

that the combination of a U42-amp alternator, having a 15-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 he 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 25 to
30 amps. If this load is increased by tube-type two-way radio
(4-5 amps), siren and public address system (5 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 suppression devices in the latest model year vehicle, the auto

standing for one-half hour with all electrical equipment, including manufacturer would have to charge for the installation of all

police modification equipment, operating and the engine not running. the suppression devices.
The vehicle should be capable of reliable starts when this test Secondly, the type of radio utilized in a police vehicle

is conducted at the lowest expected ambient temperature. Finally, will have a significant bearing on possible origins of interfer-

- m o w= g

the electrical system should be compatible with the communication ence, especially if the terrain is such that i1t contributes to

system. Therefore, the performance specification should indicate poor reception.

,4
.
o

that the vehicle's electrical system should not produce radio Thus, two police departments in the same state driving the

frequency interference with the type of communications to be used same year, make and model vehicle but having two different brands

in the vehicle. Unfortunately, the wide variety in communication of radios will have two different sets of suppression problems.

o4

equipment and causes of interference make it impossible for the It is concluded that when police departments ask for bids on

auto manufacturers to give completely satisfactory assistance in new vehicles, specifications for suppression devices should not

this area. The manufacturer will provide suppression equipment as be cumulative "carry-overs" from previous years' specifications.
an option upon reguest. The using department must indicate the Tt is further concluded that when departments purchase new radios,
steps to be taken to provide interference suppression. However, information should be sought from the radic manufacturer about

it is concluded that the communication equipment manufacturer possible suppression problems. If suppression equipment 1s needed,

might be the best source of suppression information and equipment the radio manufacturer should be the source.

for these reasons: b. Wiring modifications

First, because there are annual variations in body design, In addition to the performance specification, the electrical

a suppression device which helped reduce interference previously system of the production vehicle must be modified for police work

might not be necessary in the following model year. Instead, and to insure compatibility of eguipment to be installed by the

a problem might originate elsewhere. Consequently, if a depart- department. One modification to the production lighting system

ment for successive years accumulated locations of previous required for police work is de-activation of the courtesy lights

interference problems and specified that all these locations bear 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 aforementioned console is equipped
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

120

.

.. I...N-

et e el o e e i - - e

/

the manufacturers will provide a reinforcement plate for mounting
ﬁhe lights. If a roof siren is to be used, additional roof
reinforcement and wiring will be required. Again, this reinforce-
ment and wiring should be installed at the“time the vehicle is
assembled.

Since the installation of the roof-mounted eduibment 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.

¢. Roof-mounted versus bar-mounted lights and siren

Several questions about the feasibility of roof-mounted siren
and lights versus bar-mocunted units exist. The roof-mounted units
require additional wiring and structural supports. They require
access holes to be drilled in the exterior sheet metal of the
roof and thus reduce the resale value of the vehicle. From an
appearance standpoint, the single light mounted on the roaf is
better than a single light mounted on the roof bar. The roof bar
provides an installation which is simplier than the roof mounting
accessories and does not effect the resale value of the vehicle.
One disadvantage attributed to the light bar and reported during
our study from several large departments was that the unit could
be stolen easily from the vehicle. It is felt that this problem
could be cured by a better type of mounting having a security lock

rather than the simple bolt-on units.

121




The overall economic cost of a roof installation compared

with a light bar is shown below.

2~light bar with Roof-mounted

siren speaker light
Capital cost? p $150.00 $96.50
Vehicle modification 00 , 18.00-31.00
Repair of modification 9.00 35.00
at resale
Installation cost 9.00 18.00
Total Cost $168.00 $157.50~ 174.50

For electrical system recommendations, see model specification.

7. Interior of vehicle

Research indicates that the interior of the standard produc-

fion 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. 1In 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
piacement 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 resulf 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
sult 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 auxlllary
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 selectlon of the interior trim is largely dependent
on departmental usage policy. For example, a department which

does no%t transport unruly prisoners may deem that carpeted floor

and a combination cloth and vinyl seat are adequate for thelr 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 the 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 torsoc restraint for the front

seat passenger.

¢. Seat belts

The Federal Motor Vehicle Safety Standards will be modified
for 1972 model year vehicles. 1In 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 markings

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, 1f 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 reépond 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
cltizen.

Secondly, there is greater apparent coverage when all police
vehicles have the same color scheme regardless of whether they are
state, 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 function
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 cpriminal 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-coing.
The Province of Ontario in Canada is now considering the
adoption of a standard color scheme for all marked pelice cars.
Tt is recommended that such a procedure be undertaken in the
United States.
The criteria for choosing colors forvpolice 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-
tions to police vehicles by ordinance or law. One such set of
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 have
a standardized color. At the present time many Midwestern police
departments are utilizing a rotating biue 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.
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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 stu@y 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 COMMENTS

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 manufacturer, except as mod- :
ified in these specifications. \

The car is intended for use in the *¥(0a) area and will #Qa. State area. \
operate in ambient temperatures ranging from ¥(0Ob) to ¥0b. Lowest temperature.
¥(0c). ¥Qc. Highest temperature.

the design and construction intended for police service even
though those components and subsystems are not specifically

\
Any component or subsystem placed on the vehicle must be of
named herein. ‘

82T

The vehicle will meet all Federal and State regulations and
laws 1in effect at the time of purchase.

II. Vehicle Description

The vehicle required is a ¥(1) having a wheel ¥1. State body style

base of not less than *¥(2) inches. desired.

¥2, 118 inches for a full-
sized vehicle or 116
inches for an inter-
mediate-gsized vehicle,
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ITII. Vehicle Performance

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 ¥3a. 6 cyl-90 mph maximum.
an engine piston speed to vehicle velocity ratio which V-8 depends on usage
does not exceed 0.5 fps/mph when in cruising gear. The requirements.

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. ¥3h. 3.5 sec. average
3.0 sec. moderate
0 to 60 mph in *(3c) sec. 2.5 sz2. max. pursuilt
¥3c, 12 sec. average
0 to 90 mph in #¥(3d) sec. 10 sec. moderate
[ 7 sec. maximum pursuit
N The power plant will operate on ¥(3e) fuel. ¥3d. 35-40 sec. average

25-30 sec. moderate

14.3 sec. max. pursuit
¥3e. Regular, ehtyl,

unleaded, etc.
Transmission

The transmission will be a liquid cooled automatic

fransmission having a minimum of three forward speeds.
Rear Axle Type

The rear axle will be *(U) type. ¥4, Either specify normal

differential or limited
slip.




Cooling System

The cooling system of the vehlcle should provide suffi-
cient cooling to maintain anethylene glycol coclant mix-
ture having a freezing point of ¥(5a) °F at a tempera-
ture below ¥(5b) °F maximum during all driving conditions
occuring at an ambient temperature of ¥(5c¢) °F. 1In 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

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 0.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.¥

OfT

Steering System

The vehicle must be equipped with ¥(8) steering.

¥ Does not apply to station wagon vehicle.
¥%¥ g-is a measure of acceleration.
lg is equal to 32.174 feet/sec./sec.

¥5g.

¥7a..
®T7Dh.

*8,
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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.

Recommend power
steering for all
vehicles and feel
that it is absolutely
essential with full
V-8 vehicles.
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Brake System

It is preferred that fthe vehicle be equipped with power
assisted disk brakes on all four wheels. In lileu 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 wvehicle
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

1l. 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 1l2-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 ftemp-
erature. The vehicle will then be lifted and the wheels
checked for proper adjustment.




VI.
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Tires and Rims

The vehicle must be equipped with *¥(9) tires
mounted on heavy-duty rims having the maximum width
available for police seyvice. The tire will be sized
by the manufacturers to conform with the handling re-
gquirements contained in specification VI. Heavy-duty
rim is intended to mean a wheel which has additional
strength to withstand severe police service.

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_

*¥10.

¥11.

Recommend bias cord
tireg having four plys
on tread and sidewall
with 2 glass belts for
patrol or a police
special for sustained
high speed driving.

1.3 times is recommen-
ded, however, 1.2 may
be used in mild cli-
mates.

The discharge rate of
equipment to be added
to the vehicle after
delivery should be
supplied te 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 energy 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 conditiocn of ¥(13) °F without the engine running.

Radio Interference Suppression
The vehicle will be equipped with the following suppression

devices so as to limit radio interference toc an acceptable
level.
*(14)

1
2.
3

Wiring Modification

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,

*¥13.

¥4,

¥15.

A thirty-minute

period is recommended.
The lowest ambient
temperature which can
reasonably be expected.

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.

At this point any
additional wiring
modifications for
sirens, PA systems,
spot and flashlights,
ets. should be made.




VIII. Equipment Mountings

1. Radio Mounting Platform shall be located
and consist of *¥(17)

2. Other ~ see ¥(18).

HET

IX. Interior of Vehicle

Police Model Trim #(19).
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*(16)

*16.

*17.

¥18.

*¥19.

The location in the
triueck of the vehicle
should be specified.
Individual radios re-
gquire different mount-
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
requestea at this
point. The make and
model of equipment to
be mounted and its
location should be
specified.

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 eqguipped 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)

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
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.

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 10" back
from "A" 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 audioc power in the frequency range of
500 to 3,000 H, 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 fcr the trunk
1lid, etc.



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 discussicn of the human factors involved in the
selection of air conditioning is found on pages. 28 through 32
of this report. Other options which might be considered are

enumerated below.

1. Optional eguipment available from the manufacturer

a. Deck 1id 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 1id, it shouid 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. 1If this occurs, some type of limiter should be
installed %o prevent the 1id 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.

¢. 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 is 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.

. Rear window defogger: Recommended where climatic cond-

itions require it.
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g. 0il pressure gauge: The oll 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 package.

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 reguested 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 compartments 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 organization, fleet size and depth
of services to be performed. Interviews indicate that mainten-
ance takes place under varying situations. 1In defining the
responsibility of performing vehicle service and maintenance, it
is found that some cities organize around a single Department of
Public Works garage serving all city departments., 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
b

or it may extend to major repairs being performed by contract

vendors or under warranties as in Chicago. It may even extend

to complete repair facilities and services as performed 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 exist is 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.l

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 1if the work 1s 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 bte 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.

1These 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:

sh sa =

department is known, the approximate number of cars can be esti-

mated. It is approximated that the average police vehicle in an
mechanics hours devoted

to preventive mainten- =
ance per year

total departmental mileage per year x 2.5
preventive maintenance mileage interval

urban setting accumulates 30,000 miles per year.

The cumulative mileage given can be estimated as:

(The figure 2.5 represents the estimated average hours
spent for preventive maintenance per vehicle per
servicing.)

yearly mileage = 3,000 x number of patrolmen

This value of yearly mileage may then be used in the first

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:

equation given on the preceding page to determine the mechanic

hours devoted to preventive maintenance per year and the total

30 x fleet size = hours/year garage size.
(The figure 30 represents the average 2.5 hours spent
for preventive maintenance servicing per vehicle multi-
plied by 12 months.)

The question of whether a department should do its own

maintenance is not determined strictly by the size of the fleet.

The number of men required to perform preventive mainten-

However, it would be difficult to justify a maintenance facility
ance can be derived from the following formula:

for a fleet under 25 vehicles. Fleets under 25 should consider
mechanic hours devoted to preventive maintenance

2,000

maintenance contracts with garages in the area because insuffi-

(The average hours available for work per year is

cient work exists for one man. Maintenance of fleets between 25
approximately 2,000 hours per man.)

vehicles and 200 vehicles may be accomplished on either a mainten-
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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 1in the preventive maintenance function. Thus,
total garage staff can be approximated on the basis of:

ance contract basis or in a municipal garage. The garage size
would vary from a one-man operation to a 10-man operation in this

fleet size range. A careful study of the availability of quali-

o
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mechanic hours devoted to preventive maintenance

667

fied personnel, capital investment in buildings and equipment,

plus other overhead costs such as administration, benefits, and
A second approach which can be used to estimate the garage

wp m g w,
oh = ba ou s

services would be required to justify such a municipal operation.
facility involves the departmental size. A department which

If the fleet size is greater than 200 vehicles there is little
patrols on a 2U4-hour basis has 8-10 officers per vehicle when

guestion that a garage facility can be economically operated.
using two-man cars. Therefore, if the officer strength of the

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 under-
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

P WS pu Gw SS AN, Gm M) SR g S e M,Sm W Sm oy W gu

oh mu fe s oo o o s o0 s Mm% o = b = s

It is recommended that the daily maintenance be
performed by perscnnel 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 serwviced., In discussing the problem with various people
having responsibility for maintaining police vehicles, it is
concluded that intervals of 2,000-3,000 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 dailly inspection

of gas station items, a monthly or 3,000~mile inter~
val depending on which occurs first, for lubrication,
and major inspection at 9,000-mile intervals, with
additional items at 27,000-mile intervals. The items

of service to be performed are listed in the following
tables.
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Table 6.1
Daily Maintenance

1III. Interior of Vehicle

Check brake pedal-adjust if necessary.

. Check clutch pedal-adjust if necessary.
Check parking brake-adjust if necessary.
Check windshield wiper and washer.

Check all vehicle lights.

Lubricate door hinges and locl''s as needed.
Interior condition and cleanliness.

~ OWUl =W o

I. Underhood Items
IV. General Operations
Check engine oil level.

Check coolant level in the radiator.

Check transmission oil level (automatic transmission).
Check battery water level.

Check windshield washer reservoir level.

1. Wash vehicle (if required).

Ul =l O

IT. 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.

Table 6.
Check tire inflation pressure. :

000~Mile Months Service
III. Interior Ttems 95 ile or 3

1. Check brake pedal. 9,000-mile inspection consists of the 3,000-mile
2. CheCk ClU.tCh pedal (Standal”d transmiSSion). inspection plus the following Operations:
3. Check parking brake.
4. Check windshield wiper and washers.
5. Check interior lights.
6. Check interior condition and cleanliness. 1. Replace spark plugs, distributor points,
condenser and rotor (tune-up).
2. Adjust carburetor (as needed).
3. Remove brake drums and inspect lining
(replace as needed).
i, Check disk brake pads for wear (replace as
needed).
5. Adjust valves.
6. Check headlight alignment.

i sl i Shandiien bl sl il el Y. S
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Table 6.2

3,000-Mile Interval

I.  Under-the-Hood Operations

1.

2.

OW O~ O\ Ul =W

Change engine o0il and oil filter.

Check radiator level and quality of coolant
for freezing point (in cold weather only).
Check automatic transmission oil level.
Check power steer reservoir level.

Check battery water level and clean battery
connections.

Check windshield washer reservoir.

Check brake fluid level in master cylinder.
Inspect brake lines for leakage at fittings.
Inspect all hoses for coolant leaks.

Check for oil leaks at valve cover, filter and
01l pan with engine running.

Lubricate heat riser valve (if so equipped).

Check belt drives for tension and belt condition.

Check PCV valve and anti-pollution controls.
Check carburetor air cleaner.
Lubricate hood latch and other points as needed.

IT. Under the Vehicle Operations

~3 (o201 W o

\O O

Lubricate chassis.

Check transmission level(standard transmission).
Check rear axle lubrication.

Inspect front and rear suspension components for
damage or wear, and shocks for leakage.

Inspect exhaust system.

Inspect brakes for proper adjustment, condition of

all brake hoses and lines. Adjust if necessary.

Inspect tires, including spare for proper inflation,

abnormal wear patterns and tire damage on tread

and side walls. Remove any foreign objects from tires.

Lubricate parking brake cables.
Checlt front wheel bearing adjustment.
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Table 6.4

27,000-Mile Service

These additional operations should be prerformed at
27,000 miles.

oW O Ul = W -

Extended lubrication of vehicle.

Change carburetor air cleaner.

Change automatic trans. 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.
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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. TFor 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.

Depreciation and wear-out costs are those costs that change

as the vehicle gets older eifher 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 decommlssioning 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 1is 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, $125.00ﬁ2

The more deluxe models seemed to depreciate
less than the standard or basic models.

(¢) Amount of fleet discount

In past practice, 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 Motors 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 market also varies considerably with the

geographical location and by makes and models.

1National 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 81X 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
replgcing parts that wear out thfough 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 mileage 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
sérvice due to time lost by personnel using the vehicle. Should
the failure result in an accildent, additional costs are incured.
For a police fleet, a maintenance program is not a matter of costs
but one of safety. In almost all cases a prevgntive maintenance
program glves a department lower overall cost?. It is difficult
to prove this because of the intangible costs‘of not losing
personnel time and 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 1if 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 judgm?nt that most well-maintained
vehicles should go about 60,000 to 70,000 miles without major
repalr 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 long 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 vehiecle 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 Decisions

It 1s 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-explanatory 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 thess are independent of the age and accumulative

mileage of the vehicle.
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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 of how old the vehicle is
and how many miles it has been driven.

D. Present Replacement Policies

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 that 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 towérd vehicle care. The vehicles are painted
standard prcduction colors and equipped with removable decals for
police identification.

In ovrder 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 less, 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 fhan 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 departments. This is not to say that these models may not

be useful where they can be properly applied.
F. Summary

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.

CONTINUED
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VIIT. 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 repalr work.

This part of the chapter is divided into four main sections.
The first section is the Introduétion. 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 vehicle. 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.

162

R, == wp

v

BTt Lot et ot weor)

e m,m -, =

T-

oh oo b m®n =’ o of = da o2 0 = o o= b m =

Since the time for werforming 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 o0il change, chassis lubri-
cation and inspection. An additional four hours are required
for the 9,000-mile maintenance for a total of eight hours (1 day).

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).t

B. Eguipment 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.

lThese 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 ; l
Table 8.1, cont'd
| Equipment Lost ” r 1
| . Equipment Cost
1. Single post frame contact 1ift 0.00 l
tng-e p [ l 23. Gasoline tanker 265,00
2. Packages air compressor 890.00
g b ? 1 2, Basic tool kit 237.00
3. Alignment rack 3760.00
25. Impact wrench 139,00
L, Alignment accessory package 226.00 L )
l ' 26. Mechanic's vise 52.00
.  Tire changer 450.00 '
5 & 2 YL 27. Tool stand 37.00
6. Mechanical wheel balancer 692.00. ‘
N ] 28 Work bench 40,00
7. Total performance scope analyzer 2480.00 ;
29. Storage cabinets 67.00
8. Hi-compression tester 48.00 l J
30. Drum racks 19.00
9. Exhaust emission analyzer 660.00
l l 31. Roll-about vacuum cleaner 115.00
10. Automatic transmission tester 140.00
32. Belt tension gage 17.00
11. Alternator-regulator tester 150.00
33 Cement block building - 13./sq. ft.
12. Battery cell analyzer 36.00 16 ft. ceiling
13. Battery charger 129.00 l '
14, Battery tester 58.00
15. Brake pedal adjustment gage 37.00 r 1
16. Brake shoe adjustment guide 10.00 l I
17. Diaphram brake bleeder 84.00
18. Headlight aiming kit 109.00 " 1
19. 0il drain tank 94.00
20. Ceiling reel lube set 1766.00 l l
r1KJ
21. Roll-about oil tank 130.00 l .
22. Hydraulic floor jack 180.00
164 11
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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 opesrations.

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 auxillary 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 1is equal to approximately 1.5 hours.
The above calculations also apply to the alignment equipment.

2. G-ITI 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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QUANTITY OF EQUIPMENT TABLE

Table 8.2

SERVICE~MEN

1 2 3 4 5 6 7 8 9 10 11 12
2 3 5 6 8 9 11 12 14 15 17 18
1 1 1 1 1 1 1 1 1 1 2 2

- G-I -

- G-I -

- G-I -

- G-I -

- G-II -

- G=-II -
i1 1 1 1 1 1 1 1 1 1 1 1
11 1 1 1 1 2 2 2 2 2 2
1 1 1 1 1 1 2 2 2 p 2 2
101 1 1 1 1 1 1 1 1 1 2
i1 1 1 1 1 1 1 1 1 1 1 2
11 1 1 1 1 1 1 1 1 1 2
11 1 1 1 1 2 2 2 2 2 2

- G-IIT~-

- G-TII-
1 1 1 1 1 1 2 2 2 2 2 2

- G-IV
12 3 3 4 5 6 6 8 8 9 10
2 2 2 2 2 2 2 2 2 2 2 2
1 1 1 1 1 1 2 2 2 2 2 2
i1 1 1 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 10 11 12
11 1 2 2 2 33 3 4 I ]
1 2 3 U 5 6 7 8 9 10 11 12
i 2 3 4 5 6 7 8 9 10 11 12
12 3 Y 5 6 7 8 9 10 11 12
i 1 1 1 1 1 =2 2 2 2 2 2
Y b 4 4 Il Yy b il 4 4 4 Il
1 1 1 1 1 1 2 2 2 2 2 2
1 1 1 2 2 2 3 3 3 4 4 4

- Calculation -
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the scope is not used continuously throughout this period it

should be available for use any time within the period.

Therefore: Total gi%ggge/Yr. = no. of Tune-ups/Yr.
2

3 Tune-ups/Day x 240 Days = 720 Tune-ups /Yr.

Scope
. - L
No. of Scopes = Ml;e%%g/Yr % -
3
to. of seopes - SRS
> 3

3. G-IIT Brake equipment

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 have
more equipment than indicated.

4y, G-IV 0il 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
area.

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 1is 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. TFor 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 1s the number of service bays
A 1s 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;

Area =(E * 2) (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.

2 _ 3,000,000 x 2.5

Man =
power 3000 X 667 ° I men

From Table 8.2 the number of pleces 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 ~ 0il Drain Tank

Pt

The size of the building required is calculated from;
Area = (B + A + 1) (360)
B 6
A 1

Service Bays
Alignment Rack

Ion
non

Area = (6 + 1 + 1) (360) = 2880 sq.

D. Break-Even Analysis

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 - Manpower 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 1l,was previously explained
as 1.5M (M = manpower) for even values of M and 1.5M + .5 for odd
values of M.

Ttems 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 I I
: Table 8.4 shows the direct and indirect manpower dependent
'1 costs tabulated for from 1 to 10 servicemen.
EQUIPMENT CLASSIFICATION '
Ij I Table 8.5 shows the total fixed cost for selected mileage
" values. PFor example; mileage - 5,500,000.
Equipment Calculate W X Y Z 3
Class Item From 1/12M 1/6M 1/3M 1/M rz M = 5,500,000 x 2.5 _
! - 3.000 x 667 - [ men
B 1 ® !
B 2 * w Manpower dependent cost for 7 men (from Table 8.4) = $26,532.
c S o 3
C 4 G-I e® Mileage dependent costs for mileage = 5,500,000 (from graphs).
C 5 G-T
c 6 G-I i i
C 7 G-II 1 G-I @ 3986 = 3986
C 8 G-IT 1 G-I @ 1142 = 1142
A 9 660 \ 1 G-II @ 2528 = 2528
A 10 140 t 1 G-IIT @ 94 = 94
A 11 - 150 ; 2 G-IV @ 94 = 188
A 12 36 - $ 7,938
A 13 58 I 1
A 14 129 B = Service Areas ((1.5)(7) + .5) = 11
A 15 37 . A = Alignment Racks (G-I) = 1
c 16 G-III UI
c 17 G-III - B = 1
A 18 109 , E o+ 2
C 19 G-IV I Building Area = ( (720)
B 20 # l | 2
A (2) 21 260 14\ /720
A 22 180 =<T( ) = 5040 sq. ft. @ $13/sq. ft. = $65,520
A 23 265 r‘ﬂ /
A 24 237 TOTAL FIXED COST $100,020
A 25 139
A 26 52 l I
A 27 37 2. Variable costs
A 28 4o
A 29 67 52 { | The cost of labor depends on both the number of servicemen
A () 30 96 l..l
A 31 K 115 for the base wage and the value of mileage.
A 32 1
D 33 B ' ! I l The annual straight time labor cost, calculated on the basis
.’._ of a 240 day work year for various hourly rates, is as follows:
Total $1504 $798 $208  $366 l l
‘ Hourly Rate
¥
From Table 7.2 l $4.00 $4.50 $5.00 $5.50 $6.00 ‘
l l, Annual Cost $7680  $86L0  $9600  $10560 $11520 |
174 . |
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Table 8.4 -
FIXED COST - MANPOWER DEPENDENT M’ ﬂ( Table 8.5
! i TOTAL FIXED COST FOR SELECTED MILEAGES
MANPOWER
1 2 4 5 6 7 8 9 10 .
: {{ 1 Mileage F,W,X G-I  G-II
F 1460 2190 3650 4380 5840 6570 8030 8760 10220 10950 . x 1000  Manpower Y,§581+G—II£ g—IV+Bui1ding=Fixed
W 1504 1504 1504 1504 1504 1504 1504 1504 1504 1504 ’ﬂ I 463.000 1 6992 7841 18720 33556
X 798 798 798 798 798 798 1596 1596 1596 1596 'Y L4 ’
1600 2 9854 7844 23400 41098
Y 208 208 208 416 416 L1s 62 624 624 832 !! 1e
2462 3 1344 7844 32760 54250
7 366 732 1098 1464 1830 2196 2562 2928 3294 3660 l ! 3388 4 14750 7938 37440 60128
S1 890 890 890 890 1420 1420 1620 1620 1620 1620 - . L8872 1938 6160 52970
TOTAL 6992 9854 13446 14750 18872 21734 26532 27628 32986 34290 l ﬂ 6165 7 26532 8032 65520 100084
6480 8 27628 10560 74880 113068
' l 7200 9 32968 10560 84240 127768
8140 10 34290 10656 84240 129186
r|
1L
1.
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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 9,000~-Mile Service 27,000-Mile Service
$4.00 $15.00 $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 = (milez%%ééél6)(1) = 1165?%%;%58)
9,000-mile service per year = (milegéfgéé5-5)(2) = 31(2%%§%%e)
3,000-mile service per year = (milegéféég)(6) = 24(2%%3%%8)
TOTAL AVERAGE COST FOR ﬁigg%?%%VgEgA§§XgNANCE 171 (mileage)

27,000

(171;$Tgégage) = $.0063 x mileage

3. Contract cost

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 9,000-Mile Service 27,000-Mile Service
$18.00 $70.00 $240.00

Using the same method as was used to calculate the material

cost, the average contract cost is:

27,000-mile service per year = (mileaég)(zuo)(l) = 2”0(mi%eage)
7

9,000-mile service per year = (milea%$)(7o)(2) = lMO(mi%ea&e)
7

3,000-mile service per year = (ileage)(18)(6) . 108(milcage)
57

TOTAL PER YEAR - ”88(mi§$age)
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Total material and labor cost for preventive malntenance on contract=

(UBS%Egééeage) = 0.0181 x mileage

L, 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 point, 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)

_ (Pixed)

X = {Contract = Variable)

and since the variable cost consists of material plus labor,

(Fixed)

X = (Contract - Material - Labor)

(Fixed)

X = 570181 Wileage — 0.0063 Mileage - Labor)

(Fixed)
(0.0118 Mileage - Labor)

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 OF MILEAGE

Annual Annual Annual Annual

Mileage ©Fixed Mggggiil gizgr@ ggggr gizgr giggr Céggiiit
x 1000 Cost Cost $4.00/HR $4.50/HR $5.00/HR $5.50/HR  Cost

h63 33556 2932 7680 8640 9600 10560 8368
1600 41098 10130 15360 17280 19200 21120 28800
2u62 54050 15592 23040 25920 28800 31680 hh498
3388 60128 21456 30720 34560 38400 o240 61235
4314 82970 27321 38400 43200 48000 52800 77971
5240 85832 33185 46080 51840 57600 63360 94708
6165 100084 39043 53760 60480 67200 73920 111426
6490 113068 41100 61440 69120 76800 84480 117600
7200 127768 45598 69120 77760 86400 95040 130133
8140 129186 51500 76800 86400 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 1s 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 pay off

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 4.00/hr 4,50/hr 5.00/hr
Mileage per Mileage per Mileage per
Vehicles Vehicle Vehicle Vehicle
10 42,600 71,000
20 21,300 35,500
30 23,600 92,500
40 69,500
50 55,500
60 46,200
70 39,600
80 31,800
90 31,000
100 27,800

D. Conclusion

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

181




Table 8.7
P R R s vsse

iteags B.g.P B.g.P. B.E.P. B.g.P.

x 1000 $4.00/HR $4.50/HR  $5.00/HR $5.50/HR

463 -
1600 11.6 251 -
2462 7.5 12.6 38.6 -
3388 6.6 11.5 43.0 -
4314 7. 10.7 28.5 -
5240 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-
tween them should remain approximately the same.

The break-even énalysis in Section IV showed that, given a
constant average mlleage per vehicle, as the labor rate for
servicemen 1s increased, the number of vehlcles 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 metropoclitan police force, the labor rate restric-
fion 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 fthe
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 any one ol 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 gulidelines 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
information required for the 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:

184

N .,
Rt R T D R i

A

b4

(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 the 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 proéedures.

(4) Vehicle operation costs.

(5) Human factors in type and placement of supplemental
equlipment .

(6) Other miscellaneous pertinent vehi-zle 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:

(L) This control system begins after vehilcles 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 1s 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 number 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 Operatilions and one is
responsible for Records.

The Records Section 1s responsible for maintaining records on
all vehicle operations which include the assignment of vehicles,
description of vehicle including all supplemental equipment which
has been installed on the wvehicle, mileage logs on all vehicles,
individual motor vehicle service and repair records, and motor
vehicle accldent reports. It 1s 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 summariles of vehicle data in
such a form as to allow the Policy Commlittee to make policy
determinations. The Records Section will process requests for

vehicles and distribute and analyze any questionnaires to vehicle
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CHART 8.1 BASIC ORGANIZATION OF AUTOMOTIVE & EQUIPMENT DIVISION (A & E)
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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
Repalr and Towing Unit, and Routine Maintenance Unit, Radio
Installation and Repalr Unit, Parts Unit, and Equipment Inspection
Unit.

The Major Repalr 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 repalr of all mobile radio equipment.
This includes periodic checkups of each radio.

The main responsibility of the Parts Unit is to purchase and
maintain an ilnventory on all parts that are needed for wvehicles.
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 responsiblility 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 police fleet. It is also 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 Jjobs
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done by local service stations and garages under contract. (Typical

policy directives on this subject appear in Appendix 6).
Tt 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 operabor 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 the vehicle on his shift. The vehicle operator of a
permanently-assigned vehicle will keep the same information on a
Daily Mileage Log (Form 4) but will be required to post with the
Precinet 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 are to be given to the
Precinet Clerk on a daily basis for pool vehicles and an 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 transmittead
to the proper control units, a series of forms have been made.
These include the following: Assignment of Automotive Equipment,

Motor Vehicle Service and Repalr Record, Daily Mileage Log, Daily
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Mileage Log for Permanently-Assigned Vehicles, and the Bi-Weekly
Division. Directives on the following subjects have been prepared:
Mileage Log Summary. The specific function of these forms, where
Policy on Assignment and Utilization of Police Vehicles, Utilization
they originate, and who gets copiles is shown in Chart 8.2, Flow of
' of Authorized Garages and Service Stations, Schedule for Servicing
Paperwork in Informational Control System. Samples of these forms
Vehicles, Procedure for Repairing and Servicing Automotive Vehilcles,
are shown in Appendix 6.
Vehicle Service and Repair Record, Procurement of Tires and Batteries

J. Police Fleet Management Information System Summaries: Descrip-
tlion of Functions

for Vehicles, and the Use of Jumper Cables. These directives are

shown in Appendix 6 and the flow of this paperwork is shown in

Monthly Summary of Equipment Expense - Prepared by Records Chart 8.2. It is recognized that the policies of the A & E Division

Unit based on all feeder reports eminating from this system. will be contlnuously supplemented to reflect the various operational

This is a detailed expense log which is maintained on each vehicle. problems that are sure to arise as the vehicle operational data

Car Life Summary - This report continues for the life of becomes avallable. Therefore, no attempt has been made to cover

T "“F pinsamtaha

each car. It is annotated monthly based on Monthly Summary of all possible contingencies, but rather several typical directives,

Equipment Cost. such as the use of jumper cables and the scheduling of service,

Quarterly Report - A formal presentation of contents is given have been included in thils report.

to the Police Commissioner. It summarizes all data into cost,
L. Conclusions

availlability, and reliability factors. It compares current

performance of other comparable cities. It is also possible to This management information system provides a general pro-

compare Brand X against Brand Y if two different makes of cars cedure for efficiently operating a city police department vehicle

e e T e T T L T

are in the fleet or if previous years' car was of a different make. maintenance facillity.

Review and Analysis - As a result of analyzing quarterly A set of directlves has been presented which establish a

report, decisions are made relating to required changes regarding flexible, economical system which will ensure that vehicles are

procurement, operating or maintenance policies, given the proper repair and routine maintenance necessary to

keep them in top running condition. This system recognizes the
K. Policy Directives

- s
iy

need to minimize down-time of vehicles when undergoing service
A series of policy directives have been established which and has therefore provided a flexible system by which vehicles can

detail the police, procedure, and operational aspects of the A & E 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-
motive Equipment

(Form 1)

Record of vehicle assign-
rut and supplemental
vehicle equipment.

Records Section
(kecps copy)

Vehicle Assignee
(Precinct Clerk in case
of pool vehicles)

Precinct Clerk
(for permanently-
assigned vehicles)

Motor Vehicle Service
and Repair Record
(Form 2)

Record vehicle service
repairs.

At the time of service
(form is kept in glove
compartment of vehicle)

Remains in glove compart-
ment of vehicle

Precinct Clerk
(receives two copies
from vehicle operator
bi-weekly)

Records Section
(receives one copy
from Precinct Clerk
bi-weekly)

Daily Mileage Log
(Form 3)

Record daily mileage
and remarks concerning
vehicle behavior,

Precinct Clerk's Office
(filled out by wvehicle
operators)

Kept by Precinct Clerk

Daily Mileage Log for
Permanently-Assigned
Vehicles (Form 4)

Record daily mileage
and remarks concerning
vehicle behavior.

Operator of permanently-
assigned vehicle (keeps

copy)

Precinct Clerk
(bi-weekly)

Bi-Weekly Mileage
Log Summary
(Form 5)

Summarizes mileage and
remarks concerning vehi-
cle behavior bi-weekly.

Precinct Clerk
(keeps copy)

Records Section
(bi-weekly)

Credit Card Receipts

Acknowledges purchases
of gas, motor oil, lubes,
car washes, and tire
repairs.,

Contract garage and
service stations

Main Accounting Division
of Police Department
through Precinct Clerk

pool vehicle submits
Haily; permanently-
assigned, bi~weekly

Vehicle Operator of — Precinct Clerk—>Records Section

(transmits bi-
weekly to:)

Receipts from Contract
Garages and Service
Stations for Repair
Work

Acknowledges repair work
done by contract garages
and service stations,

Contract garage and
service stations

Main Accounting Division
of Police Department
through Precinct Clerk

pool vehicle submits

ﬁaily; permanently-

ssigned, bi-weekly

WVehicle Qperator of —>Precinct Clerk —>Records Section

(transmits bi-
weekly to:)

Automotive & Equipment
Directives (See
Appendix A for
specific directives)

Policy interpretations.

Automotive & Equipment
Division Director

Addressee

v

General distributiom:
Central Headquarter
Section, Precinct C
Section, Vehicle Op

s, Equipment Inspectors, Operations
lerks, Precinct Supervisors, Records
erators

NOTE:———>denctes movement of same piece of paper.

CHART8 .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 determining 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 detalls 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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police vehicles and to provide recommendations for changes so
as to yleld a more effective man-machine system. The following
areas were studied and corresponding improvements recommended,

(1) Steering. Power steering is recommended for all full-
IX. SUMMARY

sized vehicles.
(2) Foot Controls. Okay as they are.

(3) Seating. Because of the variability in the size of
The objective of this research is to present recommendations

police officers, it is recommended that police vehicles be equipped
and guidelines to police administrators so that they may procure

with individually adjustable seats and that these seats be
a better vehicle for patrol purposes and operate it at an overall

adjustable vertically and angularly as well as horizontally.
lower cost. The first six chapters are concerned with the design

(4) Controls of Police Related Equipment. It is recommended
parameters of the vehicle and how to procure it and replace it.

placing as many of these controls as possible on a speclally-
The last two chapters offer recommendations on maintenance of the

designed console positioned between the two officers and mounted
vehicle and guidelines for the maintenance facility operation.

on the bench seat or between the two bucket-type seats. Doing
The summary is best presented under the following headings.

this will bring the controls into normal reach areas.
(1) Human Factors

(5) Importance and Location of Equipment. The frequency
(2) Front Seat Package

of utilization and the importance an officer attaches to his
(3) Specifications

equipment 1s a complex relationship. An amalysis of this re-
(4) Maintenance

lationship leads to a recommendation that a multiple criteria

(5) Replacement

must be applied in any decisions related to the configuration
(6) Shop Operations

of equipment, especially those items which will relate to the

A. Human Factors.

perscnal safety of the officer.

L U ME, TS By U0 P S0 Ju NB B W, BN Ay Sm gw

The primary purpose of the human factors research is to (6) Temperature Control. A method of analysis is presented

analyze equipment configurations as they are utilized in present 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

e

(2) Since the manufacturer is best qualified to perform
concluded that tinted windshields have a detrimental effect

this matching using his engineering talent and test facilitiles,
on driving visibility at night. Therefore, it is recommended

.‘::*.»“z':‘:-’asm-iﬁ..lnm.‘

it is recommended that the police department use a philosophy
that police vehicles do not use tinted glass, but utilize sun-~

Pleonas "'13::::2‘-\".

in which the performance requirements become the specification.
glasses to decrease the glare factor during the day.

‘ (3) It is recommended that the police vehicle be equipped
(8) Noise Control. Production vehicles at present-do a

X with an automatic transmission having liquid cooling and a minimum
reasonably good job of nolse damping. The recommendation is

. of three forward speeds.
made that an externally-mounted monitor device be given serious

(4) The limited slip differential is recommended only in
consideration as an aid to monitoring critical sources of infor-

areas which require vehicle mobility during poor traction driving

mation from outside the wvehicle.

conditions.

B. Front Seat Package

A comprehensive recommendation on braking and on vehicle

A front seat package design was developed which included handling is presented.

the desired equipment console between the two front seats. This A recommended color scheme of blue and white is recommended

design was installed in a Detroit Police Department patrol car as well as the adoption of the blue beacon as a standard signal

and test results showed that it was well accepted by the officers for marked vehicles.

who used it. The design and details are presented in Chapter III. Optional equipment is discussed, as are modifications which

C. Police Patrol Vehicle Specifications violate Federal Mobtor Vehicle Safety Standards, such as the

disconnecting of door handles and the installation of wire
The vehicle itself is discussed in detail and a model

. . X . . priscner screens.
specification is presented along with many recommendations

concerning the vehicle. A few of these are: D. Maintenance

(1) Since all American manufacturers provide a police Preventive maintenance is discussed in detail and a re-

package with a variety of options which represent vital design commended program of periodic replacements and inspections is

changes from the normal production vehicle, it i1s recommended given. The recommendation based on practical experience is that

that the minimum technical specification which a department a vehicle be given a daily inspection of gas station items, a

should consider would be one with the standard police package

as offered by the manufacturer.

8
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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. Replécement of Vehicles

The costs related to the vehicle operation and ownership
are discussed in detail and the following recommendation 1s made.
(1) The three most important costs related to vehicle
replacement policy are depreclation, repairs, and modifications.
If good cost data is avallable and if the police department buyers
are knowledgable of all of the factors involved, 1t 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 studlied 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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Table Al.1l

RESPONSE OF POLICE COMPLAINT OPERATORS TO CITIZEN CALLS FOR ASSISTANCE¥

*¥As opposed to the response by the officer at the scene of the incident.

' Disposition of Calls (Service Proyided) 1968 Requests for
NzggeisggsEZiﬁghEZSegiiés by Police Complaint Operator'g PopulatignjService INDEX
CITY Via Police Eme;gency Number ' Figures> [(Calls/Person)
in 19681 SERVICE I SERVICE II »
Call Handled Dispatch of
Without Dispatch Patrol to
of Patrol Scene?d
a 370,000 657,000
DETROIT 1,027,000 (36%) (6L%) 1,570,000 .65
b 2,080,000 3,120,000
NEW YORK 5,200,000 (40%) (60%) 7,964.200 .65
ST. LOUIS 461,000° 98,000 363,000° 671,700| 67
> (21%) (79%) ’
‘_l
1. PFigures 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
(¢) St. Louils 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 AlL2 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.




POLICE COMPLAINT OPERATORS'

Table Al.2

RESPONSES TO CALLS

IN WHICH A PATROL CAR WAS NOT DISPATCHED

CITY Total Calls Police Report Ta{en Call Referred to] Call Referred}Call Referred Call
Handled Without Via Telephone Another Govern- and/or To Private | Resolved
Dispatch ment Agency Transferred Agency Without
in 1968 to Another Referral
Police Bureau
2 35,600 131,000 8,400 195,000
DETROIT 370,000 (3.6%) (35.5%) (5.2%) (52.6%)
NEW YORK 2,080,000 NO BREAKDOWN AVAILABLE
3 a 6,225 8,325 9,700 2,250 71,500
ST. LOUIST 98,000 (6.3%) (8.5%) (9.9%) (2.3%) (73.%)
n
1

2

No phone reports currently taken in Detroit.

Breakdown estimated from one month study taken during June of 1969.

3Breakdown estimated from figures of calls handled during first 8 month of 1969.
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Table Al.3

METROPOLITAN POLICE DEPARTMENT REQUESTS FOR POLICE SERVICE RESOLVED

- WITHOUT DISPATCH UNDER COMPLAINT EVALUATION PROGRAM (BY CATEGORY)
DETROIT ST. LOUIS?
% of All 5 of Calls || 4 o a1 4 of Calls
Calls Rec'd | Landled Calls Rec'd Landled
Without ’ Without

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, 2. 4% 9.1% 1.7% 8.5%
Citizen Service Bureau, Street Lighting Section,,
City Traffic Division, Water Division

REFERRALS TO PRIVATE AGENCIES
Alcoholics Anonymous, Legal Aid Society, Family
Service Agsociation of America, Attorney, Michigan

Humane Society, Anti-Cruelty Assoclation, Service - o
(gas, light, etc.) ’ 0.8% 2.2% 0.5% 2.3%
REFERRALS TO POLICE DEPARTMENT UNITS5
Precinct Detective, Uniform Division Precinct, Youth o
Burear, Women's Division ’ 12.2% 33.8% 2.1% 9.9%
RESOLVED WITHOUT REFERRAL
Caller Discontinued Conversation, Natural Phenomenon,
Miscellaneous Information, Ordinary Sick Case
(Complaint Consented to Secure Own Transportation to 18.0% 50.0% 15.5% 73.0%
Hospital), Resolved Through Advice by Phone
6 v
POLICE REPORT PREPARED VIA PHONE 1.6% y.89 1.2% 6.3%

MPR, Minor Larceny

1Breakdown estimated from 1 month study, June 1969. Sample size 35,192 calls handled without dispatch.

2Breakdown estimated from calls received during first eight month of 1969. Sample size 72,557 calls.
3Hﬂcentages different from Table II due to the inclusion of an estimate of reports that could have been
Applicable only to St. Louis Police Department. Detroit Police provide ambulance sercice.

5‘I‘he large difference between the departments is due to the dispatching of runs in 3t. Louls 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.




Table Al.l4

BREAKDOWN . OF TYPES OF RUNS RESPONDED TO BY THE
DISPATCH OF A PATROL

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,&96
runs.

3This i1s a general description used to indicate such incidents as "the boys are making noise,"”
"the boys are throwing rocks," etc.

% OF CALLS DISPATCHED
CATEGORY
PREDITORY & ILLEGAL SERVICE CRIMES
‘ 38.7% 51.0%
Crime, Prowler, Alarms, Recovery of Property
PUBLIC DISORDER
L A
BoysB, Family Trouble, Parking Complaint, 34.8% 27.2%
Disturbance, Missing Person, Nelghbor
Trouble, Tenant Trouble, Rubbish Complaint
Strike
CRIMES OF NEGLIGENCE _ 12.0% 9.6%
Accidents~~Vehicles .
SERVICE
Health 10.0% 11.7%
Sick Person, Injury or Misc. Accident, City
Physician, Animal Bites, Death, Attempted
Suicide, Suicide, Ambulance Call
safety . . . . 4.5% 59
Crossing Detail, Direct Traffic, Fire, Street ' :
Defect, Tree-Pole-Wire, Animal Injured, Misc.
Hazards
Total Service 14.5% 12.2%
|
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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 he
.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.




Table A2,1

HUMAN FACTORS EVALUATION OF PRIMARY CONTROLS
IN DETROIT POLICE VEHICLES

Primary Controls Vehicle Data Recommendations -
1969 1969 Black Morgan et. al. Damon et. al.
Ford Plymouth (1966) (1963) (1966)
A. Steering Wheel
1. Wheel Angel 30° From Vert. 22° From Vert. 50°-60°% -——— -—
2. Rim Thickness 3/4" 3/4" 11/2¢ 3/4 - 2" 3/4 -1 172"
3. Rim Texture Plastic Ridges Plastic Ridges Absorbant Ridged -
k., Turns - Lock 4 3.5 3-3.5 _— —
to Lock
5. Wheel Diameter 15 1/2¢ 16" _ 7" o~ 21v 7" - 21"
no
B. Throttle
1. Angle - Before 67° 65° 60° 60° _—
Activation
2. Angle - Toward -10° ~12° +30° — -
Brake
3. Effective Pedal 10" 10" gn —_—— S
Length ,
. Clearance with Lo 5" 3" yn ——
Brake
5. Pedal Type Suspension Suspension Organ - ——
6. Stroke Distance 3 1/4n 3 1/2" 3" 2 1/2" 2 - 4»
7. Max. Force NA NA 121bs. 6 1/2-91bs. 6 1/2 - 91bs.
Required
C. Brake Pedal
1. Length 7" 7 1/2" 12" 3 /2" 3 1/3"
2. Width 2 1/2" 2 1/2" 2 1/2" 3 1/2" 3"
3. Dist. Left End yn on A 0-3" 0-3"

From Center

—

¥McFarland (1963) also recommends a steering angle of 45.3°,
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Table A2.1

HUMAN FACTORS EVALUATION OF PRIMARY CONTROLS
' IN DETROIT POLICE VEHICLES

1969 1969 Black Morgan et. al. Damon et. al.
Ford Plymouth (1966) (1963) (19656)
C. Brake Pedal
4, Maximum Stroke 2" 1.4 1.5" anm . oyn an _ gn
5. Vertical Dist. 2/3 + 4» +51 -.5" _— ——
From Throttle : .
6. Clearance From 2" Clear No Foul —_—

Steering Column




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.
I. Special ‘Switch

1. Roof Beacon 19" right 35" +7
2. Siren-Horn 19" right 35" +4n
3. Brake Light Cancel 18" right 35" Al
4. Gun Lock 18" right 35" +hn
5. Hand Spot Jack 20" right 35" +4n
6. Deck Lights — _— _——

~ II. Siren Controls
A. Electronic Type
7. Function Switch
8. Siren Button
9. Gain
10. Mike Position

B. Mechanical Type

1l. Siren Button 21" right 33" +7

1l2. Brake Button 21" right 33" +4n
III. Radio

13. Gain 13" right 2gh +1"

14, Squelch 17" right og +1M

15. Mike Position 21" right 29" +o1

IV. Spot Light
16. Position 28" right Yo —

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:
HORIZONTAL AND VERTICAL PLACEMENT

Secondary Control

Vehicle Data

W

II.

ITI.

Iv.
16. Position

Special .Switch

Roof Beacon
Siren-Horn

Brake Light Cancel
Gun Lock

Hand Spot Jack
Deck Lights

a 4 s » o

I =W

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

Radio

13. Gailn

14. Squelch

15. Mike Position

Spot Light

1969 Ford

Frontal Plane Distance
From Driver Center

8" right
8" right
6" right
9" right
7" right

18" right
16" right
20" right
18" right

17" right
12" right
16" right

Horizontal Distance
From S.R.P.

2611
26"
26!!
26"
26"

2)4"
24"
2}4"
2)4"

33"
3311
25N

Vertical Distance
From S.R.P.

1811
1611 :
18H
16"
17""

O"
O"
OH
O"

0"
O"
+10"




Table A2.3

HUMAN FACTORS EVALUATION OF SECONDARY CONTROLS
IN DETROIT POLICE VEHICLES - FRONTAL PLANE

1969 Ford 1969 Plymouth
Comparison with Comparison with
Frontal Distance Recommendation# Frontal Distance Recommendation

I. Special Switches

1. Roof Beacon 19" A 8" A
2. Siren Horn 19" A gn A
3. Brake Light Cancel 18" A 6" A
4, Gun Lock 18" A —— -
5. Hand Spot Jack 20" A g" A
6. Deck Lights
()Y
II. Siren Controls
A. Electronic Type 18" A
7. Function Switch 16" A
8. Siren Button 20" A
9. Gain 18" A
10. Mike Position
B. Mechanical Type
11. Siren Button 21" A
12. Brake Button 21" A
III. Radio
13. Gain - 13" A IVAL A
14. Squelch INAL A 12" A
15. Mike Position 21" A 16" A
IV, Spot Light
16. Position 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 1/2". 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.
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Table A2.4

HUMAN FACTORS EVALUATION OF SEATING DIMENSIONS

IN DETROIT POLICE VEHICLES

Seating Dimension

Relevant
Body Measure

Vehicle Data

WO O~ AU =W R

s ¢ e a

10.

Seat Height

Seat Length

Seat Breadth

Backrest Height

Backrest Breadth

Seat—-Roof Distance
Seat-Steering Distance
Backrest-Steering Distamnce
Backrest-Steering Distance
Brake-Steering Distance
Vertical-Seat Adjustment
Fore~-Aft Seat Adjustment
Seat-Pan Angle

Backrest Angle

Steering Wheel Angle —-——

1
2

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

1969 Ford 1969 Plymout
9n 1" :
20" 19"
55" 58"
21" 20"
55"BT 58"
37 1/2" 37"
7 3/4" 6n
1}4" 13“
2911 2911
26" 26"
None None
5!! )4 1/211_
10° 10°
115° Fixed 112° Fixed
300 2900 .

Note: 1.

Seat at mid fore-aft adjustment.

2. Seat full back adjustment.




Table A2.4, continued

HUMAN FACTORS EVALUATION OF SEATING DIMENSIONS
IN DETROIT POLICE VEHICLES

Relevant
Seating Dimension Body Measure Recommendations
Morgan Damon
McFarland Black et.al. et.al. Jones
. 1963 1966 1963 1966 1969
1. Seat Height Popliteal Height 10-14" 16" 15-16" 15-16" 12"
2. Seat Length Buttock-Popliteal 18" 17 1/2" VAL 16-17" AL
Height
2. Seat Breadth Hip Breadth Seated 58" — 18"/pass 18'"/pass ——
4., Backrest Height Seat to top of 18-21" 20" 18-20" 18-20"  ——-
~ Shoulder
. 5. Backrest Breadth Shoulder Breadth 20" /Pass —_— 20" /pass 20" -
~ 6. Seat-Foor Dist. Sitting Height Lon - Lo 39-41" 38,5"
7. Seat-Steering dist. Thigh Thickness 7"t g" 7"t —— 8.5"
8. Backrest-Steering Abdomen Length 14n i5" 1h - —_—
Dist.l
9. Backrgst—Steering Buttock-Knee Length 27 1/2" - 29" 27" - ———
Dist.
10. Brake-Steering Dist. Knee Height (Top) 24" 26™ 25" —— —-—
11. Vertical-Seat Adj. Seated Eye Height by 1/2",1/2inc ADJ AL hn -
12. Fore-Aft Seat Adj. Functional Leg Reach 8",1/2inc ADJ 6" 6",1"inc ---
13. Seat-Pan Angle Weight Seated Distri- 70 6° 6-7° 6-7° 70
bution
14 Backrest Angle Seated Weight Distri- 112°ADJ+.5° 105° 103°~115° 103°-115° 108°
bution
15, Steering Wheel Angle--Measured Vertical 45,30 50°-60° —-— —-— 30°

Note: 1. Seat at Mid fore-aft adjustment.
2. Seat full back adjustment.
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(in.)

Distance Above Seat Reference Point

303

25

207

15

10

51

1969 Plymouth

Evaluation
controls out- Controls in-
side _rec. area side rec, arre.._a_“7
1969 10 .0
" Ford
1969 4 6
Plymouth
-
.
(:) 1969 Ford

Numbers are equipment items listed in table 3.

Recommended Control
Area in Horizontal
& Vertical Planes.

Morgan et. al. (1963)
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FIG. A2.1A comparison of actual control locations in the 1969 Ford and Plymouth Police
vehicles with recommended areas for control.

Distance From Seat Reference Point (in.)
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Table A2.5

A Complete List of Freguencies of Suggested
External Information Sources Utilized by
the Police Officer

. .

Frequency
Information Source of Report
1. Brratic driving 1
2, Suspicious persons " 17
3. Tips from citizens 15
4,  Human voices 19
5. Suspicious noises (glass) 42
6. Smoke 3
7. Unusual or no lights in building 12
8. Mobile radio 1
9. Hand signals 24
10. Whistles 8
11. Claims 17
12. Suspicious changes, sights 15
13. Horns blowing 14
14. Headlights blinking 5
15, TIllegally parked or suspicious 11
16. Gunshots 17
17. Squeallng tires, high speed take-offs 12
18. Barking dogs 17
19. Crowd gathered 6
20. Broken windows 1
21l. Traffic jams 1
22. Car crashes 1
23. Senses, observation of officer 8
24. Teletype statistics 2
25. Car engines 5
26. Pounding, hammering it
27. Explosions 4
28. Silence 1
29. Odors 1
30. Reflections in glass, mirror 3
31. Tracks in snow 1
32. Visual inspections 3
33. Tire irons 1
34. Unused entrances 1

10
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POLICE VEHICLE EQUIPMENT
QUESTIONNAIRE

12
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Wayne State University, in cooperation wilth the Department
of Justilice, 1s presently involved 1n an intensive analysls of the
police vehicle. In particular, this study focuses con 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 concernirig the equipment contained within your vehicle
and your use of thils 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 indilvidual 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 thils study will influence future police

car design, not only in Detroit, but across the country.

13




1. Eguipment 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 according to how
frequently you use a particular item during an average duty shift.
For example, if you feel you use your radio microphone more fre-
quently than any other piece of equipment, give this item the
rank of 1. The next most frequently used item give the rank of 2.
Use the space provided to the right of the list of equipment

ltems to indicate your ranking of the items.

If your vehicle does not contain g particular item, do not

rank the item, merely write in the abbreviation 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 J. PFire extinguisher

B. 'Prep'radio . K. Radio micr%phoge i
C. Portable spotlight L. Roof light control

D. Radio M. Miscellaneous forms

E. Shot-gun N. Auxillary radio

F. Ticket Books O. Electronic siren

G. Flashlight P. Public address system

H. Brake light control N Q. 'Hot sheet! B
I. Daily log o '

IT. Time distribution
For an average duty shift indicate the percentage of time

you spend in the activities of

Law enforcement

Medical emergency

. Removing disabled vehicles

Other (specify) o
Total ~ 100%

Daowr
s |
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Equipment 1tem utilizatlion

In item one of this section we would 1like 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 secticn we would like you to rate the

importance of each of the pleces of equipment in the performance

of your duties.

Once again simply circle the response which

most closely approximates your answer.

A L]

B.

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 no unimportant very
important opinion unimportant

Please indicate in the space below any actual incidents where
some feature of this plece of equipment was particularly helpful
and/or particularly detrimental to the performance of your

duties.

'Prep!' radio

frequency of use * * ¥ # * * ¥
31-35 26-30 21-25 16-20 11-15 6-10 0-5
times tlmes times times times tlmes times

if more than 35, specify

importance * * ¥ * *
very Important no unimportant very
important opinion unimportant
15




Please 1ndicate in the space below any actual incidents where
some feature of this plece 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

1f more than 35, specify

importance ¥ ¥ ¥ ¥ *
very important no unimportant very
important opinion unimportant

Please indicate in the space below any actual incidents where
some feature of thils piece of equipment was particularly help-

ful and/or particularly detrimental to the performance of your

dutiles.

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

1f 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 help-
ful and/or particularly detrimental to the performance of

your dutiles.

16
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Shotgun

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 unimportant no important very
unimportant opinion important

Please indicate in the space below any actual incidents where
some feature of this plece of equipment was particularly
helpful and/or particularly detrimental to the performance

of your duties.

Ticket Books

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 Ilmportant no unimportant very
important opinion unimportant

Please indicate 1in the space below any actual incildents where
some feature of this plece of equipment was particularly
helpful and/or particularly detrimental to the performance

of your duties.

Flashlight

frequency of use =~ ¥~ ¥ * * ¥ ¥ *
31-3526-30 21-25 16-20 11-15 6-10 0-5
times times times times times times times

if more than 35, specify

17
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H.

1.

I.

1.

importance # * ¥ ¥ #
_.very unimportant no iwportant 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 duties.

Brake light control

frequency of use ¥ * # * * ¥ %

9-5 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 partiqularly 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 & ¥ * * ®
. very important no unimportant very
important 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.

18
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Fire extingulsher

frequency of use * ¥ * ¥ * ¥ ¥
0-5 6-10 11-15 16~20. 21-25 26-30 -31-35
times times tlimes times times times times

if more than 35, specify

importance * * * * *
very i1mportant no unimportant very
important oplinion unimportant

Please indicate in the space below any actual incidents where
some feature of this plece of equipment was particularly
helpful and/or particularly detrimental to the performance

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 no unimportant very
important opinion unimportant

Please indicate in the space below any actual incidents where
some feature of this pilece 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 11-1%5 16-20 21-25 26-30 31-35
times times times times times times times

if more than 35, specify

19




importance ¥ ¥ ¥ %
_very unimportant no impbrtant very
unimportant opinion important

Please indicate in the space below any actual incidents where

some feature of this pilece of equipment was particularly

helpful and/or particularly detrimental to the performance

of your duties.

Miscellaneous forms

frequency of use ¥ * * * % 3 *

9—5 §—1O 11-15 16-20 21-25 26-30 31-35
times times times times times times times

if more than 35, specify

importance ¥ ¥ ¥ ¥ *
. vefy important no unimportant very
important opinion unimportant

Please indicate in the space below any actual incidents where

some feature of this plece of equipment was particularly

helpful and/or particularly detrimental to the performance

of your duties.

Auxiliary radio

frequency of use ¥ ¥ * * ¥ * %

9—5 §-1O 11-15 16~20 21-2K 26~30 31-35
times times times times times times timeé

if more than 35, specify

importance * ¥ ¥ * ¥
very unimportant no important very
unimportant opinion importént
20
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Please indicate in the space below any actual incidents where
some feature of this plece of equipment was particularly helpful
and/or particularly detrimental to the pérformance 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

1if 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

duties.

Public address sysfem

frequency of use * * ¥ * ;¥ * *
0-5 B—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 pilece of equlpment was particularly
helpful and/or particularly detrimental to the performance

of your duties.

21



'Hot sheet'

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 dutiles.

22
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IV. Suggestions

Can you make suggestions as to any additional equipment
items that your vehicle might contain, of the deletion of any
present equipment i1tems, that would contribute to the ease or

efficlency 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 Iinformation that you utililize during patrol as

cries for services, for example, human voices, or glass breaking?

23




. Biographical information

TR

1. What is your age?___

2

2. What rank do you presently hold?

3. How many years have you served as a police officer?
I, List your specific job assignments (patrolman,etc.) APPENDIX 3
during these years, and estimate the time spent in

each.
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POLICE VEHICLE CONSOLE QUESTIONNAIRE

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.

How long did it take to get used to the new location of switches
and mikes? ( )1 - 2 hrs. () 2 = 4 nrs. ( ) One shift ( ) Two
or more shifts.

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,

How do you rate the arrangement of equipment on the console?
( ) Very good ( ) Satisfactory in most cases ( ) Generally poor.

What changes would you recommend?

Did you find it generally easier or harder to use the switches on
the console as compared to other cars? ( ) Easler ( ) Harder.

Comments.

What changes would you recommend for future designs of police

car equlpment consoles?

What types of devices or equipment would you like to see installed

in police cars?




8. Any additional remarks on the console ildea would be greatly : ! l

appreclated. ‘ . f ﬁ
. 'lill
!
]
I‘I‘ FEEDBACK FROM OFFICERS WHO TESTED CONSOLES
it
%f One of the major measures of effectiveness for the console
Ji concept was the acceptance of the idea by the police officer. A
Sq fure ,5 second measure of effectlveness was the utility value of the console
Dai:a w | in the patrol function. Another plece of information desired was

concerned with the design and with gaining information for future
Precinct number

modifications. The testing phase of the study was, therefore,

designed to:

(1) Measure the acceptance of the console by
police officers.

)
PaE T e b T
’ \

(2) Study the value of the console in the

|

‘»T police function.

‘ (3) Gain input for design modifications.

This portion of the report will describe the testing 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 commerclally 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 1lndilvidually 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 sigze 1970 model
police car 1n the éouthfield, Michigan Police Department and in
an intermedlate size 1969 model police car in the Wayne State
Unilversity 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
avallable from these departments. In both cases for which we have

feedback, the operating officers objected to the large zize 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 lnaccessable.

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. Discusslons 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

questlonnaire was presented at the beginning of this appendix.
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The questlons 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.

i, 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 easier or harder
to use the switches on the conscis as
compared to other cars? Comments? -
A measure of the suggested 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
Jouthfield, Michigan. The test vehicle and patrol function has

the followlng characteristics:

\n




- 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

i

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 reasons 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

1.7 How would you rate the console as compared to cars equi {
the usual fashion? P quipped in

no. of responses

(A) Much superior

(B) Better in some respects
(C) About the same

(D) Worse than other cars
(E) Much worse

O oUI

Responses to question #1:

no, of responses

7 It is easier to get at controls and equi
ipment.
1 It takes up too much seat room. e

y
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How do you rate the :-rangement of equipment on the console?

no. of responses

(A) Very good ' 7
(B) Satisfactory in most cases 6
(C) Generally poor 0

Responses to question #U.

of responses

It should be closer to the dash.
Move 1t to the right - out of the driver's way.
It has sharp edges.

=

How long did 1t take to get used to the new location of
switches and mikes?

no. of responses

(A) 1 - 2 hours 13
(B) 2 - 4 hours 0
(C) One shift 0
(D) Two or more shifts 0

Does it take any longer to learn these new locations than it
takes to learn the locatilons on a new car?

no. of responses

(A) Less time 11
(B) Same 2
(C) Longer 0

Responses to question #3.

no, of responses

i The switches are closer to the driver.

1 You can't miss or confuse switches.

1 It is very convenient to use without diverting
one's attention.

1 Much less movement to get at controls.

Did you find it generally easier or harder to use the switches
on the console as compared to other cars?

no. of responses

(A) Easier 13

(B) Same 0

(C) Harder . 0
7

We need a light to indicate when the beacon is on.




Responses to question #5.

no. of responses

3 It is easier to reach.

1 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.

It should be padded.

It should be farther forward.

The storage area was hard to use.

- It makes the seat too cramped for two officers.
It should be used with bucket seats.

WU =l o

Resronses to question #7:

What types of devices or equipment would you like to see installed

in police cars?

Tinted glass,

Bucket seats.

Buzzer to indicate when beacon is on.
Armor plate.

Writing light that doesn't glare in driver's eyes.
. Detention screens.

WU o o

Responses to question #8:

Any additional remarks on the console idea would be greatly appre-

clated.
Console should be used with bucket seats.
Should have a clip board for hot sheets.

1

2

3. Storage area was not usable.

4y It doesn't leave enough sitting room.

Another test of the bench seat console was made in the Wayne

State University Department of Publiec Safety. The Wayne test area

has the following characteristics:

AN
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- Population -~ Commuting students
-~ Pollce Department Size - 36
~ Community Description - Campus

The test vehicle and patrol function has the fodllowlng 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
Surveillance

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?

no. of responses

(A) Much superior

(B) Better in some respects
(C) About the same

(D) Worse than other cars
(E) Much worse.

wuUik-HO

Responses to question #1.

1. It gets in the way, takes up too much space
2. The switches are immedilately available.
3. The switches can be accidentally actuated.




4. How do you rate the arrangement of equipment on the console?

no. of responses

(A) Very good 0
(B) Satisfactory in most cases 2
(C) Generally poor 8

Responses to question #U4.

1. The switches are too close together.

2. How long did it take to get used to the new location of switches
and mikes?

no. of responses

1l - 2 hours

(4) 2
(B) 2 ~ 4 hours 2
(C) One shift , 2
(D) Two or more shifts ~ 3

3. Does it take any longer to learn these new locations than it
takes to learn the locations on a new car?

no. of responses

(A) Less time 0
(B) Same 2
(C) Longer 8

Responses to guestion #3:
1. Switches should be segregated.

2. Switches are hard to see.
3. It's not like otner cars.

5. Did you find it generally easier or harder to use the switches
on the console as compared to other cars?

no. of responses

(A) Easier 0
(B) Same 0
(C) Harder 9

Responses to question #5:

It gets in the way.
The switches are confusing.
It's too close to the driver.

[FV R S

10

‘-ﬁvn"- m® em nf o5 Aa =w

Responses to question #6:

What changes would you recommend for future désigns of police car
equipment consoles?

1. Mount 1t 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:
We need more storage area.
It should have a foot operated mike.

Switches should be identifiable by touch.
We need bucket seats.

= o

The test of the bucket seat console was limited to the Detroilt
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 (1lst) has the following characteristics:

Land Area - 2.89 sq. miles

Precinet Size - 194 Officers

Community Description: The central
business district of the water front.

Responses - 33

11




The Second (2nd) precinct has the following characteristics:

- 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 characterisitecs:

- 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
Survelllance
Radio dispatch
Investigation

The following bages are the statistical results to questions

regarding acceptance from the 1st, 2nd and 13th precincts.

12
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lst Precinct

1. How would you rafe the console as
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

1. How would you rate the console as
the usual fashion?

(A) Much superior

(B) Better in some respects
(C) About the same

(D) Worse than other cars
(E) Much worse

13th Precinct

1. How would you rate the console as
the usual fashion?

(A) Much superior

(B) Better in some respects
(C) About the same

(D) Worse than other cars
(E) Much worse

Responses to question #1:

no. of responses

compared to cars equipped in

no. of responses
1o
12
2

3
0

compared to cars equipped in

no. of responses
10
1z
1
0
0

compared to cars equipped in

no. of responses
22
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32
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Everything is easlly accessable to both officers.

The controls are consolidated in one convenient
location.

It's much easler to use, especially in the dark

or when the driver is alone.

The 1ndividual 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 1s 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




lst Precinct

4. How do you rate the arrangement of equipment on the console?

no. of responses

(A) Very good 15
(B) Satisfactory in most cases 17
(C) Generally poor 1

2nd Precinct

4. How do you rate the arrangement of equipment on the console?

no. of responses

(A) Very good 11
(B) Satisfactory in most cases 20
(C) Generally poor 0

13th Precinect

. How do you rate the arrangement of equipment on the console?

Responses to

no. of resp

no. of responses

Very good 18
Satisfactory in most cases 10
Generally poor 2

question #4.

onses

type of responses

7
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Move the spot light and mike cords out of the
way. (This was improved in later versions.)

The gun 1s hard to get at.

I 1like 1t, 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 "ghotgun" 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 swiltches.

Need a place for a hot sheet board.
Conceal the switches.

. Move the horn/siren switch nearer driver.

14
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The following pages are the statlstical results to questions

regarding the operatlonal value of the console.

1st, 2nd and 13th precincts.

1st Precinct

The order is again,

2. How long did it take to get used to the new location of switches

and mikes?

no.

of responses

() 1 2 hrs
(B) 2 4 hrs
(C) On shift
(D) Two or more shifts

2nd Precinct

2. How long did it take to get used to the new

and mikes?

1no.

27

3
2

1

location of switches

of responses

(A) 1 2 hrs
(B) 2 - 4 hrs
(C) One shift
(D) Two or more “hifts

lSth_Precinct

2. How long did it take to get used to the new

and mikes?

no.

23

6
2
0

location of switches

of responses

(A) 1 - 2 hrs
(B) 2 - 4 nrs
(C) One shift
(D) Two or more shifts

1lst Precinct

29

1
0
0

3. Does 1t take any longer to learn these new locations than 1t

takes to learn the locations on a new car?

no.

of responses

(A) Less time
(B) Same
(C) Longer

15

25
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2nd Precinct

3. Does 1t take any longer to learn these new locations than it
takes to learn the locations on a new car?

no. of responses

(A) Less time ' 28
(B) Same )
(C) Longer 1

13th Precinct

3. Does 1t take any longer to learn these new locations than it
takes to learn the locations on a new car?

no. of responses

(A) Less time 27
(B) Same . 3
(C) Longer 0

Responses to question #3.

no. of responses type of response

21 Everything is at your fingertips, vou don't
have to look for things.

18 Everything is easier to identify, you can learn

the controls immediately.

12 Everything is 1n one place rather than all over

the car.
Both officers can use the controls.

o

You don't have to bend over and search.

lst Precinct

5. Did you find it generally easier or harder to use the switches
on the console as compared to other cars?

no. of responses

(A) Easier 31
(B) Same 1

(C) Harder 1
2nd Precinct '

5. Did you find 1t generally easier or harder to use the switches
on the console as compared to other cars?

no. of responses

(A) Easier 31

(B) Same 0

(C) Harder . 0
16

One 1is more apt to use these convenient controls.
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13th Precinct

5.

Resp

no.

Did you find 1t generally easiler or harder to use the switches
on the console as compared to other cars?

no. of responses

(A) Easier 27
(B) Same 1
(C) Harder 2

onses to question #5.

of responses type of response

are

desi

no.

10 It 1s much easier to get at the controls.
2 The cords cometimes got in the way.
2 You don't have to take your eyes off the road.
2 Everything is together.
1 It is difficult to read the labels on the
| switches.
1 Either officer can use the controls.

Responses to guestions on potentlal improvements to the console
as follows.
Question #6: What changes would you recommend for future
gns of police car equipment consoles?

of responses type of response

11 Better access to the long gun.

Storage place for hot sheet.

Move mike cords.

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 handy writlng area.

Computer I/0 device.

Have everything go off with ignition.

NN NSO PPN N NN DWW UT
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A writing light that doesn't 11lluminate interior
at night.

Hood lock to prevent tampering with the engine,
Console 1s ideal for police work.

Writing light in rear seat area.

in vehlcle size would make the sitting room of the officers more

restricted In the W.S.U. model. The qualitative response to

~NoUm W o

question #1 was identical with one W.S.U. remark on accidental

actuation of switches. In the response to questlon #3, Southfield

18 19

|
11
i
Responses to question #6: gﬁ' The results of the tests were very encouraging. To examine
% -
no. of responses type of response Ih?' them, the per cent of responses to the questions are summarized
1 Cover switches so that -they are not accidentally . ' helow:
actuated. § =
i Put mike cords on springs to pull them away. : Bench Seat Console
1 Higher in rear between seat backs. i
! Acceptance Southfield Test Wayne State TestE
% Response A B C D B — lg 58 30
Responses to question #7: What types of devices would you B Question #1 54 38 0 8 0 0 10 10 30
- ' ; I Question #4 54 46 0 - --- 0 20 -—
like to see installed in police cars? - Utilit
" 0@ 2 Resgonse A B C D E A_B GC 18 —
no. of responses fype of response ) l Question #2 100 0 0 0 -—-- 20 20 §O 3 T
l Question #3 84 16 0 ~-= —-- 0 20 80 --- ---
10 Air conditioning. Question #5 100 0 0 === === 0 0100 =~--
5 Non-glare writing light. i
it Prisoner dentntion screen. l ’
3 Computer I/0 '
2 Tinted glass. | W.S.U. Designed Console
2 Bullet proofing. - l
2 Bucket seats. . ' Acceptance lst Prec. Test | 2nd Prec. Test 13‘ChBPP§C-DTe§t
1 Storage for night stick in doors. : % Response A B C D E A B C D E A . 51
1 A litter container, X Question #1 48 36 © 10 0 |58 38 A4 0 -- 28 % 3 -
1 Mike that doesn't have to be held. ‘ Question #4 45 52 3 == == 135 65 0 -= -~ 3
1 Faster defogger. ] Utility
1 Larger rear view mirror. : % _Response A B CDE R > g g' 8 _%
1 Tilt steering wheel, l ! ' Question #2 82 9 6 3 -- [74 19 7 0 -- [97 10 0 oo -
1 Hand cuff bar in rear. ; Question #3 76 21 3 == =~ |90 7 3 -- -- 90 VAR
1 Standardized controls. : Question #5 94 3 3 == -—= 100 0 0 == -- 90 3
1 Heat and cold insulation. r 1
| 4 i the
Responses to question # 8: Any additional remarks on the console ' From the summary table the most striking difference 1s in
would be greatly appreciated. ' ’» acceptance and utility responses of the bench seat console between
Comments not previously mentioned. f 1 the Scuthfield and W.S.U. tests. The only significant difference
« My elbow hit the clip board. v in the two tests was the size of the vehicle; Southfield has full-
. Eg:ge petween seats would allow access from the l | l sized models and the W.S.U. car was an Iintermediate. The difference
Should be padded. | @




were compietely positive about the switch location 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 convenlence 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 immediate
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 wccupants. Additional
observations by the researcher regarding the bench seat consocle
are that 1t does bring the controls 1nto a better location than the
W.S8.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
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A comparison between the bench type console and the W.S.U.
design 1s made difficult by the two opposite_feceptions 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 controals 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 Detroilt police
found the W.S.U. console easler 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 utillity 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 sigzes. The increased versatility

and capacity of the W.S.U. design offers an advantage. In conclu-

. .
gsion, given a bench seat console modifiled a

8 glready discussed it
appears that the cholce of console would well be dictated by the

cholce 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 obsgerve the degree of improvement over existing methods. 1In
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).

22

In response to question #5 on the operational value of the
console, 95% found it easiler 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 accephtance
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

i i uld
well received by the majority of the police offilcers and it wo

significantly improve the ease with which they operate theilr

controls.
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MINIMUM STANDARDS
POLICE VEHICLES

By The

POLICE ASSOCIATION OF ONTARIO
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(a).

(b).

(e).

(a).

(e).

(a).

(b).

PART I

Minimum Standards
Pollce Vehicles

In this regulation,

"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 1t shall be able to
withstand unusual strain, exposure, temperature,
wear and use;

"motor vehicle" shall mean a vehicle as defined in
The Highway Traffic Act;

"patrol vehicle" shall mean a police vehicle used
mainly for general police patrol duties;

"police vehicle" shall mean any motor vehicle,
other than a motorcycle, operated by a police
force or member thereof on duty;

"unmarked vehicle" shall mean a police vehicle used
by members of a force who are not required to wear
a uniform.

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 herein;

Appearance

(1). Patrol vehicles shall be marked with the work
"POLICE" in clearly visible letters of at least
elght 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;

Size and Chassis

Police vehicles shall,

(1). have a minimum wheelbase of one hundred and
elghteen inches (118"),




(e).

(d).

(11). have a bumper to ground clearance, front and
rear, of at least ten inches (10") as measured by
the Automobile Manufacturers Assoclation,

(111). be equipped with heawy duty front and rear
suspension inclusive of heavy duty front and rear
springs and including heavy duty maximum control
shock absorbers sultable for police work,

éiv). be equlpped with a heavy duty front stabilizer
ar,
(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,

(1). 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,

(1i). Dbe equipped with the vehicle manufacturer's
recommended head restraint, :

(1i1). be equipped with a heavy duty high grade
nylon or vinyl material upholstery of a light color;

Engine Power

(1). 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
elght cylinder engines or not less than two-hundred

and twenty-five cubilc inches of displacement (225CID)
for six cylinder engines;

Brakes

Police vehicles shall,
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(£).

(g).

(h).

(). be equipped wilth power assisted brakes with
heavy duty linings,

(11). be equlpped with heavy duty disc type brakes
on the front wheels; '

Tires and Rims

Police vehicles shall,

(1). 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
otherwlise designed to prevent the tire from separating
from the wheel in the event of a flat or blowout,

(11). 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
thickness, and shall be kept in proper balance,

(1i1). Dbe 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 conditlons, with snow tlres containing studs,

(iv). not be equipped at any time with retread or
remanufactured tires;

Mechanical Fitness

Police vehicles shall,

(1). 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,

(11). be inspected by the holder of a subsisting
certificate of qualificatlon 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
(1).

Police vehicles shall,

(1) Dbe equipped with a heavy duty steering
wheel of a llght color or other heat-reflecting
color of material and shall inelude a full horn
ring,



(2). Dbe equipped with automatic seat belt
retractors on the outside front seat belts,

(3). be equipped with outside rear view mirrors,

one on.each slde, 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/U4 1b) 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). Dbe 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). Dbe 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;

(11). Patrol vehicles shall,

(1). be equipped with at least one rotating red
beacon or warning light on the roof contalning
four (U4) 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). Dbe 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 top of the right front fender, wlth the lense
to contain the word "STOP"@#POLICE", and shall be
of at least six inches (6") in diameter and
positioned in such a direction, when 11lluminateqd,

oh om O e = o o wm deo 0 Y W o = = a

3.(a).

(b).

will asslst 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
contalning a sealed beam lamp and attached with
a ten foot (10%) length of colled expansion type
wire,

(6). be equipped with a wire mesh screen or
barrier of at least eight (8) gaage wire or
equlvalent, securely positioned between the front
and back seats of the vehlcle so as to adequately
protect the driver and occupants of the front
seat, provided those forces and detachments that
provlde special fruck-type vehicles for the
transportation of prisoners shall not be subject
to thils sub-paragraph;

(111). Unmarked vehicles shall not be subject to
paragraph (11) of thils subsection, except where

the conditions of service or application of service
dictates the use of such equipment.

A certificate of mechanical fitness for a police
vehicle shall not be issued unless a police vehicle
has been,

(1). inspected in accordance with the inspection
procedures in the Schedule, and

(11). 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 l1nspectlon 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.
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5. Police vehicles shall conférm to the standards as

prescribed by the Motor Vehicle Safety Act (Canada)

(e). the hood latch shall hold the hood securely
and regulations thereto.

and no safety catch in the case of a front
opening hood shall be mlssing or inoperative;
and ’

(f). each seat shall be securely mounted and shall
maintain its position and adjustment.

6. 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.
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(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 chassls frame rivets;

-"""“‘”

T

(b). the floor pan shall not be perforated by rust
or other damage; and

(c). no seat belt anchorage shall be insecure.

A

(3). Tie condition and security of mounting of each

SCHEDULE rear view mirror shall be inspected, and,

(a). no inside rear view mirror shall have been
removed except on pollce vehlcles having no
rear window or a rear window that is permanently
obstructed by the body of the vehicle;

e -‘ =

INSPECTION PROCEDURES AND
PERFORMANCE STANDARDS (b). each mirror shall be securely mounted;
(¢). no mirror.shall be cracked or broken or have
any reduction in reflecting surface owing to
Body Work deterioration of silvering; and
1.(1) The body, sheet metal and equipment of a police
vehicle shall be inspected and tested for conditions

hazardous to occupants, pedestrians or to other
vehicles and,

(d). no outside rear view mirror shall be missing.

(4). An 1inspection of the windshield and of all windows
shall be made for material damage, discoloration

(a). each bumper shall be securely mounted;: and clarity of the glazing and,

(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;

(a). opaque material shall not be fitted 1n place
of glazing in the windshield or 1n place of
any other window;

- W, G- U 0SR__gN

(b). no glazing material shall be crazed or dis-
colored or have exposed sharp edges or have any
part milssing; and

(¢). no fender shall have been removed, and each

truck mud flat where applicable shall be in
position;

(e). thé windshield shall not have any star, or
crack running from edge to edge, in the area

(d). each door shall close securely;
' swept by the windshield wipers.
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(5).

(6).

2.(1).

(2).

The fuel tank, filler pipe and cap and the fuel
lines shall.be inspected and,

(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 systen.

The exhaust pilpe, muffler and tailpipe shall be
Inspected and,

(a). no companent 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

All wheels shall be removed for brake inspection,
and the condition of the friction surface of each
brake disc and drum shall be inspected and,

(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
dilsc; and

(b). no drum or disc shall have any mechanical
damage to the friction surface.

All brake drums shall 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;

.

e”

(3).

(b). a riveted or bolted lining surface shall not
be closer than flve sixty-~fourths of an inch
(5/64") to any rivet or bolt head;

(¢). no wire backing shall be visible in a friction
surface;

(d). no disc pad shall be less than five thilrty~
seconds of an inch (5/32") in thickness when
measured at 1ts thinnest point;

(e). no rivet or bolt shall be loose or missing;

(f). no brake lining shall be broken, cracked or
loose on the shoe or pad or so worn as to
indicate an out-of-round drum or warped shoe;
and

(g). no lining or pad friction surface shall be
contaminated or glazed.

A1l hydraulic components, fluid reservoirs, 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 alr cleaners shall be inspected and,

(a). no master cylinder or wheel cylinder shall
show evidence of leakage;

(b). no wheel cylinder ptston shall be incorrectly
connected to the brake shoes;

(¢). 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 milssing 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 milssing clamps or supports;
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:

(1). +the vacuum pump air cleaner shall be clean; and

vehlcle, the pedal is at least two

(J). the vacuum piston packings, valves or diaphrams inches (2") above the floorboards,

or other component parts, shall not leak.

(4). All mechanical components, cables, pins, cotter
pins, spring rods, clevises, coupl ngs, spring
clips, grease retainers and brake camshafts shall
be inspected and,

when the pedal 1s depressed under moderate foot
force;

(f). where firm foot pressure is maintained on the
service brake pedal for one minute, the service
brake pedal shall not move slowly toward the
applied position;

. Wl

(a). no mechanical part shall be misaligned, badly
worn, broken or milssing;

(g). the brake pedal shall fall away from the foot
as the engine is restarted while foot force
1s maintalned on the pedal in the vacuum
system test;

(b). no pull cable shall be badly worn, stretched
or frayed or not operating freely; and

iz

(c). no parking brake disc or facing shall be broken A
or badly worn. (h). the brake failure warning light shall not be
inoperative on a pollce vehicle with dual

(5). The anti-skid surface on the service brake pedal braking

pad shall be inspected, the pedal position shall
be 1nspected by the pedal belng 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 1s stopped to exhaust the vacuum and by
then applying normal foot pressure on the service

(1). 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,
1s applied while the ignition switch 1s on;

brake pedal while the engine is restarted, and the
brake fallure warning light shall be tested in
dual braking systems, and,

(J). 1in 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

(a). the service brake pedal pad shall not have (75%) of the maximum allowable; and

been removed or be badly worn or be Insecure;

(k). 1in the case of a commercial police vehicle,
and axle filtted wilth brake drum and shoes
shall not be set up so as to render the brakes
incperative.

(b). no pedal or any other component shall bind or
have high friction; .

(c). no pedal lever ghall be misaligned or

improperiy positioned; (6). The control of the parking brake shall be inspected
by fully applying the control and then releasing
it, and,

(d). no hard pedal condition shall be present and
the pedal free travel shall not be less than

on dneh (11); (a). the mechanism while set, but not held by hand,
in the fully applied position shall hold the
police vehicle agalnst the engine while the
vehicle 1s stationary and the engine 1s at a
light throttle setting for a few seconds only:
and

(e). 1in the case of,

(1). a police vehicle at least one-fifth (1/5)
of the total available pedal travel

11
(11). 1n the case of a commercilal police
remains, or
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(7).

3.(1).

(2).
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(b). the mechanism in the off position shall not
fall to release the brakes fully.

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
fallure 1in 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 travelllng 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
i1s 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;

(¢). the police vehicle shall not pull to the right
or to the left; and

(d). the brakes shall release immediately.’

Electrical

The horn shall be inspected for security and
functioning, and,

(a). the horn shall not be loose on its mounting;
and

(b). the operating mechanlism shall be functioning
properly.

The siren, if fitted,shall be inspected for
security and functloning, 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
easlly deemed to be able to adequately warn
other drivers and pedestrians of the approach
of the police vehicle.

R R SR e —" p————— i —
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(3). The windshield wiper system shall be inspected for

4h.o(1).

functioning and deterloration 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,;

(¢). no wiper blade shall be missing, badly worn
or deterlorated so as to impair its effec-
tiveness; and

(d). the defroster system shall deliver air to
the windshield.

Lighting

All prescribed lamps and prescribed reflectors
shall be inspected and tested, and,

(a). every filament in every bulb or unit shall
produce normal light output when switched
to the appropriate "ON" position;

(b). no lens shall be missing in whole or in part
or be incorrectly installed;

(e¢). 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 dipplng headlight shall
switceh correctly;




(2).

5.(1).
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(1). the upper beam indicator lamp shall light and
shall ipdicate properly; and

(J). every headlamp shutter or retracting headlamp
shall operate over the full range of movement.

A headlamp allgnment inspection shall be carried
out after the police vehilcle has been inspected
for faulty wheel alignment and ilmproper 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 mechanlically aimed headlamp,
the graduation of the mechanical aimer shall
be,

(1). not higher than one-half down,

(ii). not lower thaﬁ three and one-half down,
(1i1). 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-line 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,

(¢). 1in 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.

" Steering and Controls

In the case of the englne controls, the complete
accelerator linkage system and carburetor or

" injection pump controls and linkage shall be

I
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(2).

(3).
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inspected while the engine is running and the
police vehicle 1s 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 1ldle with the
transmission in neutral, when the accelerator
pedal 1is released; and,

(e¢). the power-steering drive belt shall not be
worn, cut, glazed, frayed or slack.

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
show 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.

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 inspectlon 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"), 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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(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,

Front Suspension Misallgnment 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). no front wheel shall have a play about a
vertical axls in excess of,

. (1). one-quarter of an inch (1/4") for a

(a). the front wheels shall not be visibly out of wheel of sixteen inches (16") or less,

allgnment;

(11). three-eighths of an inch (3/8") for a
wheel that 1s larger than sixteen inches
(16") but not larger than eighteen
inches (18"), or

(b). any non-load carrying ball joint shall not
show any perceptible movement;

(c). 1in the case of ball joints, no front wheel
shall have excessive rocking play about a
horizontal axis;

(111). one-half of an inch (1/2") for a wheel
that 1s larger than eighteen inches (18"),

(d). 1in the case of king pins, no front wheel : !& as measured at the tire sidewall;
shall have a rocking play about a horizontal )
axis in excess of, B (b). the steering mechanism links shall not show
l; damage or repaired damage and the steering
(1). one-quarter of an inch (1/4") for a wheel %. mechanism shall not have been modified so as
of sixteen inches (16") or 1less, | to affect the proper steering of the police
‘ vehlcle;
(11). three-eighths of an inch (3/8") for a
wheel that is larger than sixteen inches (¢). no nut, bolt or cotter pin shall be loose,

(16") but not larger than eighteen | worn or missing;
inches (18"), or \'

(d). there shall not be excessive fluild leakage
(1ii). one-half of an inch (1/2") for a wheel from the power steering system;
that is larger than eighteen inches (18"), ‘
(e). no steering linkage Joint shall show excessive

wear. when the pitman arm is manipulated; and

as measured at the tire sidewall;

(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.

(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

(3). The drive shaft and the universal joints shall be
inspected, and,

T T T TR

(a). the drive shaft and universal joints shall
(g). no springs, shackles, U-bolts, centre bolts, not be damaged; and
shock-absorbers or stabilizer links shall
be loose, bent, broken, disconnected or

missing and no air bag suspension shall be

leaking, flat or inoperative.

(b). the drive shaft and universal Joints shall
not have any loose, missing or damaged bolts.

AT et
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The rear suspension shall be inspected for
allgnment, wear and damage, and,

(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

All tires installed on axles shall be inspected
for depth of tread, tread defects, sidewall defects,

undersizing, regrooving, mlssing studs, and mixed
radial and blas ply, and,

(a). no tire shall be worn sufficiently,

(1). for the tread wear indicators to
contact the road, or

(11). 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;

(¢). 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
sldewall separation or to failure or partial
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 sufficlently oversize as to contact
body structure;

(g). no studded shall have less than one-half (1/2)
of*t the number of studs on the corresponding
tire on the same axle;

r—p -
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(h). no mixture of radial-ply and bias-ply tires
shall be Titted;

(1). nb tire shall be under-inflated or fail to
malintain the correct alr pressure;

(3J). 1in the case of a commercial police vehicle,
no front tire shall be worn sufficlently for
less than eight thirty-seconds (8/32) of the
tread to remain in any two (2) adjacent
majJor tread-molded grooves;

(k). 1in 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). 1in 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 vehilcle.

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 operatilon
of the police vehicle; and

(e¢). every tire valve shall be in good condition.

A certificate of mechanical fitness required by
section 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 ....veeevenn

Vehicle mileage. it cnnonss

Particulars of Police Vehicle

MaKE .o vivnneoreanonsasanransnnssss Year......
Type..cvess... Reglstration Plate No.v.ivuievennn

Year of Reglstration..... Serial No..

L I )

Department NO...vesuess

I HEREBY CERTIFY that the above described police
vehlicle has been examined 1n accordance with the
provisions of Sectlion __ of The Police Act and
that the 1tems lnspected meet the prescribed
requirements and performance standards on the
date of inspectlion as specifled 1n Ontario
Regulation___ /.

Name of Police Department....

©.0 8 6 8 2 0 s E 2 e 0t e

AddressS. i ettt en e e
Signature of Motor Mechanic..............

AddresS.eeeeee

holding a subsisting certiflcate of qualification
as a motor mechanlc under The Apprenticeship and
Tradesmen's Qualification Act, 1964

Number of Certiflcate.....cvseveevnn

Every person who makes a false statement
in a Certificate of Mechanical Filtness
is gullty of an coffence and on summary
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

R e

ad o

'DESCRIPTION AND & HODEL APPL!CA?ION I

‘ *. " AR CONDITIONING- SELECTAIRE conumoum L
i - For use with 240 CID Engine '

; . : - (Extra Cooling Standard with this !asulhﬂm )', R

I TERNATOR -

"~ §5-Ampete Autolite Alternator far uge mth Selectaire Cund
‘(Selectaire Conditioner Not included !n Ptlce)

1 NOTE: Alternator is Single Belt Drive when Powex
s Steering Installed .
- Non Police Package - e
l 390 C.L.D. Engine ~ Manual Steermg
390 C.1.D. Engine - Power Steering
' Police Package -~
390 C. 1. D. Engine - Manual Steering
390 C.L D. Engine - Power Steering
428 Police Interceptor Engine ~ Manual Steering
428 Police Interceptor-Engine - Powar Stem"ng o

ALTERNATDR P

h

- For use on 429 Engme thh Selectaixe Conditionez “

I, - ALTERNATOR . :

65-Amp. Autohte (Dual Belt) Altemator
- Feruse on 240 C.1.D, Engine

65-Anp. Autolite Alterﬁator
« For use on - 302.C.%. D, Engine
" «351C.1.D. Engine

-ALTERNATOR WITH TRANSISTORIZED ‘
" REGULATOR - ..~ .
55-Amgpere Autolite Alternator mth 'I‘ransxstomed Rezu!mm
(Not Available with Heated Backlite or Air Condxtiomng)

ALTERNATDR WITH TRANS!STOR!ZED BN _' o

REGULATOR - L R
"« For use on All Medels .
42-Amp. Std. Autolite Alt. with Tmnsxstorized Regulator

@ _ . G5-Amp. RPO Autolite Alt. with Transistorized Regulatar

' *  65-Amp. DSO Autolite Alt. with Transistorized Regulatar ‘

"7 ALTERNATOR - LEECE-NEVILLE 65 AMP. (7000 SERIES)
INCLUDING AMMETER SAUGE . '
65-Amp. L-N Alternator For Use With Selectaire Condxtlomr
- For Use With 390 C.1.D. Engines v
Manual Steering - (Except Police Package)
- (Police Package Only) -
Power Steering ~ (Except Police Package)
~ (Police Package Only) ,
Normal L-N Regulator Number 3737 Used With
Alternator

" (Tinted Glass Recommended with this Option.) =~ .

. 65-Amp. Autolite AlternatOr 4

* {Not Available with Air/Cand. )‘ oo $ie
{ ALTERNATOR . : SRR ‘f
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DESCR!PT!DN AND MODEL AP’PLI(’ATION X -

ALTERNATOR - LEECE NEVILLE - « 65 AMP. (7000 SERIES)

" INCLUDING AMMETER GAUGE -

For Use with 428 C. 1. D. ‘Interceptor Eﬂgine, Automatic. .
Transmlssmn and Selettaire Candltionlng

For.Manual Steering -

"For Power Steering

Normal L-N Regulator Number 3737 Used with Mtemqtor ."

o 5 ALTERNATOR . LEECE. -NEVILLE . 65 AMP, (7000, SERmS)

INCLUDING AMMETER GAUGE

. - 65-Amp. Alternator with L/N Regulator #3737

-+ '« For use with 429-2V-4V Engine with Selectafte Cond.

1 ALTERNATOR LEECE-NEVILLE

. 65-Amp. L/N Alt, with L/N Regulator #2737
. {Ammeter Not Included) ‘
* 60-0-60 Ammeter in RPO Location
60-0-60 Ammeter Located in Instrument Panel
- Foruse on 302 and 351 C.1.D. Engine . '
NOTE: If Ammeter desired add Selection to Altematm Ptiee.

ALTERNATOR - LEECE-NEVILLE 85 AMP.
‘Including Ammeter Gauge.
(Not Available on XL or LTD Models)
< For use on 351 C.1.D, Engine
Normal L/N Regulator #3737 used with A.ltemator
NOTE: Regulator Mounted on L.H. Radiator Support.

ALTERNATOR - LEECE-NEVILLE - 100 AMP. (2000-AB Sertes]
- For use on 390 or 428 Engine - Except LTD or X1, Models
: (Mot Available with Air/Cond. or Special Regulator)

3t ALTERNATOR MOTOROLA 55.AMP. DUAL BELT '

{With Standard Charge Indicator)
.- Far use with 240,302 or 351 C I.D. Eng,inu

ALTERNATOR MOTOROLA. '
S5-Amp. Motorola Alternator with $td. Charge Indicntor
« For Al1 390 C.1.D. Engines & Police Interceptor
428 C.1.D. Engine
"~ {Not for Use With Super Extra Cooling)

AMME:'TER 60-0.60
60-0-60 Ammeter Located in R. P. 0. Location
60-0-60 Ammeter Located in Instrument Cluster . '
{Not Available with R.P.0. Leece-Neville thntor)
« For use with Autolite Alternator

.+« For use with Motorola Alternator

<.« For use thh DSO Leece-Neville Mtemator .

' AMMETER - RELOCATED

- Ammeter Relocated to Clock Opening

(Required 65-Amp. Leece-Naville Alt, or 60-0-60 Amter
Not Included in Price.)

AMMETER - RELOCATED

R.P.O. Ammeter Located in Instrument Clostes
{Located in Air/Conditioning Opening) ’
{Not Available with Air/Conditioning)

.. i 7= For use with 65-Amp. Leece-Neville Altemator

. ' - "v
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v AL i ﬁE!\R LOCKING

G thaual Ants Ratio for Lockina Axle : ‘
{Fer use with Police Packege with Power Dhc Bmkw)
- %, 75:1 Alc Ratio - (Includes Locking Axle)
» Roapizcd Speedometer Gear 0252000
o Rogmired R P, 0. Power Disc Brakss st Published Pxice
- (Por 240,351 & 390 Engines & Amﬁc Tmnsmiuimn)

AYLE . REAR - LOCKING R B

Qetional Ratio for Locking Axls -
- 3.00:1 Axla Ratio (Includes Locking &xle)
~ For use with 240, 302,351 & 390 Engines, Anto Tuns,
and Drum Brakes :
(Mot Avail. w/Police Phg., Treiler Twmg f’kg. , 08 .
Float A/C Vebiclez with 240,302 Engine or Model 71)

- Required Specdometer Gear's ozszm ‘ N ~

* BATTERY - 60.00. BATTERY msrm*mu ‘
In Lieu of 45 Awp. Batiery Installation T
Tn Lieu of 55 Amp. Sattery Iostellatioan - - - -, )

In Lisu of 70 Amp. Battery Instnllatios& L ’ .' f
duw»rza GUARDS e

‘- Frmt Rumpes Guards i
- Foz Custom & Custom 500 4-Doar and All ‘ﬁngons . \'
~ Rear Bumper Guards
- For Custom & Custom 500 4;Door and All Wagons

QARPETS - FRONT & REAR - FOR
‘POLICE & TAXiI PACKAGES »
« In Lieu of H.D. Black Floor Mats Lo
For Qustom & Custcm 500 - 4~Doar Sedans - Blue R
< lvy Green
. «Black
. = Nugget
For Ranch ¥agons & Custom Ronch Wagons - Blue ‘
. ‘ . » . .gvy Gmn ) \
- . - . - = Black
: -+ «Nugget =
: -Ginger

. CONSOLE ANI) BUCKET SEAT COMBINA‘FWN 4-Dosr -
The following Opticns and Prices "MUST" be combined for

-

Sybject Installation. . . S
Lo e Ihen installed with Autolite Altcmtor

X1 TYPE CONSOLE
- Poruge with “XL’' HI.BACK BUCKET SEATS ONL'I
(Not available with Sterco Tape Systes)
{Availghle with Steeting Columa mounted Shift Contxol)
{Or Avuilable with Consale Mounted Shift Control) ’

“XL" HI.BACK BUCKET SEATS - Dnver & Passenger - Front
. (Manual Type Bucket Seats)
NOTE: Bucket Seat Trim Does Not Match Trim
Style of Resr Smt

AUTOMATIC TRMSMISSION vy CONSQLE MTD. |
SHIFT CONTROL .
- For uss with Bi-Back Seats and “XL"
Console Options
- When used with 302,351 o 390 C.LD, Engine
- When uned with 429 C. 1. D.. Engine
(Not mveilable with Police or Taxi Package.)

-

u;cmﬂpn AND HODEL APFL!CATION -

, ptcx LID RELEASE.. ELECTRIC .
"« Switch Located Left of Steering Column

'ﬂzcx LID RELEASE - MANUAL

‘FAN

UFAN

' fAN - YISCOUS DRIVE FAN & FAN SHROUD

‘_,}_;muses TRIPLE GAUGE INSTALLATION - OIL
‘PRESSURE, AMMETER & TEMPERATURE INDICATORS

* . Ammeter Gauge Option 0244000 Reéquired (Add to DSO

. . ) e e
. - Lm0 P N
P .. R -
. ! 2%. . ..
. . ' < '
. oL -
- . . . . R

. . e, . s
[ LA B
\ -

- Switch Located Rrght of Steering Column

- Remote Control Release for Luggage Compartment
- Normmal Control Cable (162.25") (Normal Installation)
‘.. Special Control Ceble (17'0 25'0) (}Specill Cable Size
Installation)
(All Models - Except Wazona)

EXHAUST SYSTEM - DUAL EXHAUST FOR 390/2V &
429.2Y ENGINES (EXCEPT WAGONS)
- For 390-2V Engine (Except Wagons)

S-Iﬂade Flex F‘an
© " For Use on 302 C.1.D, Engine Lcu Alr Condiuomng

. 7-Blade Flex Fan far 390 C, I D Engine
A (Net Avaxlable on Police Pﬂl"kﬂ[ﬂ.)

FAN ¢
" Viacous Drive Fan & Clutch
‘For Use on 302 C.1.D. Engine Less Air Conditioner

(Required R.P. 0. Extra Cooling; or Police Package Not
‘Included in Price)

1

" Viscous Drive Fan For Use With 390 anxl 428 Engines
= For Use With 390 Engine (Non Police)
- (Required RPD Extra Cooling Pkg. Not Included in
Price)
 (Extra Cooling Package Not Required Wwith 3.25:1
. Axle Ratio)

For Ule Wrth 390 and 428 C I D. Engine (Pohce Pkg.)

(Mounted in Single Bracket under Center of lnstmment,
* Panel. ) , ‘

« When installed with Motorola Altermater - R
- Ihen installed with R. P. 0. Leece-Neville Alternator
(Required Altemnators Not Inclndud in Prics.)

" Teiple Gauges instailed with D.S. 0. Leece-Neville Al
' (Reqmred Ammeter Gange N cluded in Price.)

Gnuge Ogption) .
. {Required L/N DSO Alt_emator Not Included in Price.)

3
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o DBSCRIP TION. AND MODEL APPLICA'NON

" HANDLE . REAR DOOR METAL PULL HANDLE

- HOOD SOUND ABSORBER PAD

PR Konevte ML At SR TR TY Sl SO
w ~J“°ﬁx§_%3'ﬁ ATl 3 s
AR 3 .

" FLOOR MATS - H.D. BLACK RUBB‘!&#JM" l'l!ll
« In Lieu of the Following Colored’ le o
: 4-Duor Sedan - Black Sy
« Blus
- Red’ Co
, »lvyGreen S
~Aqua .,
- Nugget - R
- Ginger LN
Station Wagon - Black ' ‘
. - Blue
- Red
- vy Green -
- Agqua s
- Nugget
- Ginger

o~ FLOOR MATS - COLOR KEYED =~ "5: il

« In Lieu of Carpets - Front & Rear SR T
- For.Custom, Custom 500 4-Docr Sedans &. Wnicns Con
= For Galaxxe 500 Country Sedans -

'~.., HEADLINING - ZIPPERED . ."f; "'.-‘J"'.’:-‘;.l"

_For 4-Door Sedan
(2) 9" V-Shaped Zippers (1 in Secorrd Ptnli & 1 ha
Fourth Panel) S
When Used with - Beige Interior Trlm
- Black Interior Trim L
~ = Nugget Gold Interier Trim
« Blue Intetior Trim - .
¢)) Smglc 147" Zipper (Opening Laterally in Fouvsth Pnnel)
When Used with - Beige Interior Trim -
- Nugget Gold Interior Trim o
€1) Single 9’ V-Shaped Zipper (In Second F’anel) BT
When Used with - Beige Interior Trim - o

- For Station, Wagon B
(2) 97’ V-Shaped Zippers (1 in Second Panel & 1 ia C
Fourth Fanel) L AL

When Used with - Black Interior Trim
« Blue lnterlor Trim

- For All 4-Door Mcedels
- Right Hand/or/Left Hand Pull Handle (1)
- Right Hand and Left Hand Pull Handles Q) '

- For Custom & Custom 500 4-Door Sedans & Wagonl

LAMP Lo TR if} |
Glove Box Lamp
- For Custom, Custom 500 4-Dr. Sedaru & Rnncb lum

LAMP . LUGGAGE COMPARTMENT LAMP
For Custom & Custom 500 4-Door Sedan

LAMP - MAP LAMP WITH INTEGRAL SWITCH LOCAT!D s

AT WINDSHIELD HEADER -
- Located at Centerline of Windshield Header - .-

For Sedan & Hardtop Models e L L

For Station Wagon | ‘ T e

oY
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ﬂmmwm AND Mcxnm APPMCAT#OM -

o LAKE « DOME S.AMP 37D, TYPRE) RELO@ATE@
"&’9 CRHTERLINE OF WINDSHIELD -
. $teadard Type Dome Lamp Relocated to Ccntmlinwof
Windehisld Heeder - .
For All 2-Door & 4-Door Semmm
Far Station Wagom ‘

o T DOME LAMP IN ADDITION TO STD. DOME um- ot
‘In Addition to Standard Dome Lamp the Z-5d. Dome Lamp
s Mounted on Centerline of Windashield Header
- For All Z-Door &4-Door Sedm.s
« Far Station Wagons

' L&MP ROTATING ROOF LAMP - 4 DQOR SEDANS & WAGONS
- Federal Rotating Roof Lamp
 (Required Roof Reinforcement - Option 4272020)
Available In Following Models & Color
#17 Rederal - Red Dome
#173 Federl - Red Dome
#17 - Federal - Blus Dome
#173 Pederal - Blue Dem&

8 2

NQYES% (1) NORMAL ROQF LAMP LOC&TIDN 1S 18’ FROM
WINDSHIELD MOULDING -

- (1) CUSTOMER MAY REQUEST THE FOLLOWING

. ROOF LAMP LOCATIONS IF DESIRED R T

SEDANS 12 INCHES EXACTLY BETWEEN 14 &ND 18 INCHES . 00 IN. INCREMENTS)
: '\\., 22 INCHES EXACTLY BETWEEN 24 AND 28 INCHES (1.00 IN. INCREMENTS)

WAGONS BETWEEN 12.50 AND 19 50 INCHES (1. 0. INCREMENTS) 23 50 INCHES EXACTLY

-~ {3) WHEN THE CUSTOMER SPECIFIES THE ROOF LANP LOCATION MEASURE DISTANCE ON SURFACE'

e OF ROOF SHEET METAL FROM REAR EDGE OF WINDSHIELD MOULDING TO CENTER OF DESIRED
o e RQOF LAMP POSITION. MEASUREMENT MUST BE TAKEN ON VEHICLE CENTER LINE.

(4) LQCATIDNS SPECIF‘IED ABUVE ARE LIMITED BY THE LOCATION OF HEADLINING SUPPORTS
- AND ROOE' REINFORCEMENTS. R

LAMP . ROTATIMG RODF LAMP - 4 DODR SEDANS
« Diete #211 Rotating Roof Lamp & Single Switch
maquired Roof Reinforcement - Option 0272020) - S ' .
4 Rulb Type Avsilable with - Clear Dome - Red Bulb . - ' -
C - Axnber Domc Clmr Bulb . ;

mrﬁs (1) NORMAL ROQF LAMP t.omnen 1S, 18" ?Rou e
. WIVDSHIELD MOULDINE . - "'
S cz) CUSTOMER MAY REQUEST 'ms rm.mwme L
. ROOF LAMP LOCATIONS IF DESIRED: ; , STt LT

e p— -

“

SEﬁANS' 12 INCHES EXACTL\’ BETWEEN 14 AND ll !NCHES (1.00 IN. INCREMENT'S)
: 22 INCHES EXACTLY BETWEEN 24 AND 28 INCHES (1. 00 IN. INCREMENTS)

(3) 'IﬂEN THE CUSTOMER SPECIFIES THE ROOF LAMP LOCATION, MEASURE DISTANCE ON SURFACE
." OF ROOQF SHEET METAL FROM REAR EDGE OF WINDSHIELD MOULDING TO CENTER OF DESIRED
ROOF LAMP POSITION. MEASUREMENT IIUST BE TAKEN ON VEHICLE CENTER LINE:

'{4) LOCATIONS SPECIFIED ABOVE ARE LIMITED BY THE LOCAT]ON OF HEADLINING SUPPORTS
. AND ROOF REINFORCEMEN'PS oy

- . R [N . o aem
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D!SCRIPTION AND NODEL APPLICATIOM

£ . LIGHT - CARGO LIGHT (REAR) ‘
' (All Wagons) (Not Avail. with Visibxlity Gip. )

LT LIGHT . COURTESY LIGHT

*  4Door Operated Courtesy Light with Open Donr Wlminr
Light - For Sedans & Wagons -
(Nok Avail. \uth Visibility Group or Luxuxy Ttﬂm)

- LIGHT - COURTESY LIGHT B
4-Door Operated Courtesy Light -
-(Not Avail. with Visibility Group or Luxury Trlm)

b
.

For Station Wagons
Fer Special Key Code

: LUBRICATION FITTINGS
Lubrication Fittings in Lieu of Plugs for Ball Jomts &
Steering Linkage
All Models

-~ LUBRICATION FITTINGS
Driveshaft Lubricator Fitted
- For All Transmissions

ot~ LUBRICATION FITTINGS

4 H.D. Front Suspension Upper Arm with Lube Fittmgs
! (Police Type)
All Models

' MIRROK - OUTSIDE REAR YIEW MIRROR R H. MOUNTED
Remote Control Style - For All Medels
Manual Control Style - For All Models

', MOULDINGS - EXTERIOR
. - Custom 500 Type Exterior Side Moulding
- For Custom 4-Door Sedan’
- For Custom Ranch Wagon

OIL PRESSURE GAUGE - ELECTRICAL
. (Not Available with Stereo Tape System)

o —

) Instrument Panel to Right of Steering Column.
- - Qil Pressure Gauge - Single Mounting
I 0il Pressure Gauge For Use with DSO Ammeter

: 0il Pressure Gauge For Use with RPO Ammeter

For Use with - 240 CID Engine
- 302 & 351 CID Engines . ,
-390, 428 & 429 CID Engines

~ g

B . LOCKS - POWER DOOR LOCKS. S
.- PowerDoorlncksforReatDao:sOuly RN
e . LOCKING SYSTEM - SINGLE KEY CODE ON MULTIPL!
UNIT ORDERS
{ "« Same Key Code on Multiple Unit Orders -
R For All Models Except Station Wagons

Mounted in Single or Dual Mounting Panel Locatcd Under -

0il Pressure Gauge For Use with DSO Water Temp Oaun

-

'nlscmPnoN AND MODEL APPLICATION .
nu. PRESSURE GAUGE - ELECTR!CAL MﬂUNTED lN

= NSTRUMENT CLUSTER CLOCK OPENING

"+ (Not-Available with Sterwo Tape Systars)
£ = il Pressure Gauge For Use with-DSD- Amm -
- -« il Pressure Gauge For Use with RPD- Ammm N ‘
- = Qi Pressure Gauge For Use with DS () Water Tcmp Gauge
e l‘or Use with - 240 CID Engine - .
’ . -~ 302 &351 CID Engirien .
e 390, 428 & 429 (510 En;lnn

‘e ;.:. NOTE Refer To Optxon 0244080 For Water ’remp Gnugu,

PARK!NG BRAKE WARNING LIGHT
A.ll Models

" RADIATOR - EXTRA CQGUNG FOR 302 €.i.0, ENG!NE
- (EXCEPT POLICE, TAXI & A/COND:)

. '« ForUse with Manual Transmission

t .+ -~ For Use with Automatic Transmission_:

RADIATOR EXTRA COOLING FOR 390 C. l D. ENGINE
(Except Police Package, Trailer Towing Package or A/C)

* -« For Use with Manual Transmizsion

- ror Use with Automatic Transmission

Mt e

Lok RleO ANTENNA CABLE WITH OR WITHOUT - -

.HOLE IN ROOF
. = Rnouted From Roof Panel to.L. H. Side of Cargo Aren
. "+ For Antenna Cable RG-58 A/ U (Stranded) No
Hole in Reof

" { % .. Por Antenna Cable RG-58 U (Solid) No Hole in ' Roof

When Used on 4-Door Sedans
. .When'Used on Station Wagons ~ -
.. When Used With 3/8"" Dia. Hole in Roof

' = . When Used With 3/4" Dia.  Hole in Roof
i : o Cnstomer Supplied Antenna Cable (No Hol>.in Roof)

.. = When Used on 4-Doos Sedans
‘= When Used on Station Wagon
-. Customer Supplied Anterina Cable
v+ = With 3/8" Dia. Hole in Roof ' R
- 'ith 3/4 Dia. Hom in Roof R

NOTE When Hole in Roof Panel Requested it is Locnted
v .. PBehind Existing Front Roof Reinforcemant on
: Center Approx. 38.5’" (Sedans) or 33.0"
~ {Sta. Wagons) From Top Edge of W/Shield Moulding’

. RADIO INTERF ERENCE SUPPRESSION
. (Same as State of Indiana Specification)
* For All Models With 8 Cylinder Engine
For Use With Single Exhaust System
For Use With Dual Exhauat System

. RADIO NOISE SUPPRESSION (POLICE TYPE! :
Highway Suppression For All Engines (Except Fd.lce P!q )
For Use With Radio '
* For Use With Autolite Regulator Without Radio
For Use With Leece-Neville Regulator Without Radio
. 'Fer Ule Wath All Tr«nsmtorized Regmacor Ww/out Rndio
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- 44%3{ £ shonet Systom
= Duel Brhowst Systess:

aia%”i" ARER - MGHNTEﬁ iN !NSTRUMENT PANEL
; STOMER IHSTALLED RADRIO .
g_,v..ma&:ga with Standard Coil & Standard Leads (36")
367 Leads & 1/8" Tip Plugs o
« 48 Loadg !
‘% 2oker with 3.2 OM Impedance Coil & Std. had: (35")
- 36" Leads - 2.5 Oz, Magnet

RADIO 5FF’AKER MOUNTED OVER LEPY DDQR
« For Use with AR Models
RADIC WIRING CONBWT {1 /27 1, D FLEX!%LS
SEALTITE) {(ROUTED BENEATH CAR)
All Models Except Station Wagons '
@ Hmwm% feom Front Passenger Cox:-partmenﬁ t‘xm Dash
Faiws] Bauenth Vehicie to Rear Seat Compartment

~ Ronted from Engine Compartment Beueath Vehicle '
to Rear Pa$senge: Seat Area

BADIO WIRING CONDU!T -\(3/8" I.D. x1/2" Q.D.)
- For Use In 2-Door & 4-Dosr Sedans ’
{For Routing of RG-58-U or RG-58-A/U Antenna Cable Only
* From Deme Lamp to L. H. Side of Luggage Co-npartment)

For Ccmduxt Only
« For Conduit Plus Hole In Roof for Wire :
@iale In Roof Would be . 75 Dia. Located Center of Roaf
Approx. 38.5" from Top of Windshield Moulding, ‘
- Iwr Pull Cord - (Routed Inside Conduxt) (Approx. 14 fi.)

RADIO WIRING CONDUIT - (1-1/2'" 1.D. FLEXIBLE PLASTIC) .

- For Custom and Custom 300 - 4 Door Sedans with Std.
Rear Seat.Conduit Routed Insxde Vehxcle—Dash to Tmnk

‘?E@BULATQR TRANS!STORIZED REFER TO
ALTERNATOR SECT!QN.

REGULATORS « FOR LEECE-NEV!LLE ALTERNATDRS '
1.-N #5003 Transistorized Regulator ol
o .M. Mounted - For Use with L-N 65 Amp. Altemator
« L.H. Mounted - For Use with L-N 65 Amp. Alternator
{For Use on R.P.Q, or D.§5.0. L-N Alternators) .

=

et G ok saz, 351, 390&42& [nterceptorc LD. Engxm .

Honding Strans Conforming to Kansas Tumpike Autin Sp«‘m- L RﬁGUMTOR FOR LEECE-NEVILLE ALTERNATORS .

"7 (1) 216 Gage Black Wise
<~ (1) ¥16 Gage White Wire .
L 10) #18 Gu,e Black Wh‘t ;

. -"-l,.fnucmaﬂcu mn mmzL urum\ﬂou e
: -’.nﬁwuuoe FGR LEECE-NEVILLE ALTERNATORS

L~N #SO16RA Adjustable Transistorized Regulator

« R.H. Mounted - For Use with L-N 65 Amp. Altemator
~ L. H. Mounted - For Use with L-N 65 Amp. Alternator
(Fm Use on K. P. Q. a¢ D.S.0. L-N Alternators)

L-K #5022 Adjustable Tranaistorized Regulator

"« R H Mounted - For Use with L-N 65 Amp. Alternators -

(F‘orl)seOnR P.C. or D.S. 0. L-N Altematou)

' ROOF LAMP WIRING - ND HOLE IN ROOF

wﬁcé Shown is for Each Wise)

* MOTE: Wire Termination Distance from Front Edge of Roof
Penel on Center is 16. 50°". When More Than One Wire
of the Same Size is Requested the Appropriate Item must
be Specified an Equal Number of ‘nmes. .
ForAll B&odels Except Station Wagons:
(1) #6 Gage Black Wire
. (1) #B Gnas Riark Wira ‘ .
: (1Y ¥10 Gage Black Wire L
{1) #12 Gage Red Wire .
{1} #12 Gage Rlack Wire
{1) #12 Gage White Wire
" (1) #14 Gage Red Wire 4
. {3) #14 Gage Black Wire : : T
- (1) #14 Gage White Wire . ’ '
" {1)#16 Gage Red Wire
. () #16 Gage Black Wire
. {1) #16 Gage White Wire
(1) %18 Gage Black Wite
For Station Wagon Models:
(1) #6 Gage Black Wire
.. {1) #8 Gage Black Wire
_ (1y#10 Gage Black Wire
" (1Y #12 Gage Red Wire
- (1) #12 Gage Black Wire
. {1) #12 Gage White Wire
- {1) #14 Guge Red Wire
‘(1) #14 Gage Black Wire .
- (1) #14 Gage White Wire
. . (1) #16 Gage Red Wire

" NOTE: The Above Price Must be Used for Each Selection
or Multiplied by the Number of Times any :
Dne Selectmn is Used.

D!SCRIPTION AND MODEL AP?LICATION

B Tt *

"DESCRIPTION AND MODEL APPLICATION -

t
I
i

#atvh

1
i
}

!
|4
s
i}

-~ r'\

{
i

3
¢ R

nrapea

ol

ey

COEY
! - :
e Some e 4 £

]

.

<

.

'y

COMBINATION GAUGE WIRING

. ROOR LAMFW!R!NS (HOLE IN-ROBF PANEL) o .H,' ‘ROOF LAMP WIRING - (WITHOUT HOLE IN ROOF)

1. P.O. Roof Lamp Wiring without Hole In Roof
» For Police & Taxi Packages
(Wire. Ends Insulated & Excess Wire Looped at Location where
Hole Would Normally be)

. NOTE: The Roof Hole Locations are to be Mcuured &al Tap
Edge of Windshield Moulding, on Centerline. - The.
Following Locations are Available and are Comtlblo

with Added Roof Remfo:cemeut Ofnw«lh ‘ R :
| Sedais: . AR st g; . RGOF LAMP WIRING
e 10. 50" Exactly ' PR 'To North & South Carolina Vehicle Spacifications
I L . (1) #10 Gauge Wire & (1) #16 Gauge Wire
ggtg&e,ngm i?" & 16.50" (1.00" !ncremenh) s (Requxred Roof Reinforcement - Option 0272010) .
Between 22. 50,, & 26.50" (1. 00" Increments). . - _(Wiring & Reinforcements Required For Siten Mounting Base)
Wagons: ok ‘
Between 11.00"" & 18, 00" (1. 00" Inciements). ze{eF gf{?é%ik;fgg;ﬁ' (NORTH & SOUTH CAROLINA
22.00" Exactly : . (2) Added Lateral Reinforcements & (4) Cage Nuts ‘
- For Siren Mounting
logo?gggg‘:}mma - For 4-Door Sedans ‘ . ‘
(2) Wites - SRR o For Station Wagons !
- ROOF REIMEORCEMERT
125': G?DGOE; W?FG (1) Additiona} Standard Production Roof Reinforcement
°(‘1 Wie A oo (Recommended for use with D. §. 0. Witing Options
(1) Wire ' I 0250000 & 0250030) ,
g; gg: . C - For 4-Door Sedans
@ Wires , . ST For Station Wagons o
w ) o ‘i * . NOTE: Cnstomer may request one of the following Reinforce--
For ;gons - "‘ - . nt Locations, measured along Roof Surface from
@ ire . R 0 rear edge of Windshield Moulding to Reinforcement
(2) Wires . SRR . Centerline:
14 - GAUGE WIRING :
For 4-Door Sedan | SEDANS 13,500 Exactly
(1) Wire . S © Between 15.50" and 19. 50" (1. 00 Inch Increments)
@ Wges e ’ 23.50" Exactly
(3) Wises . Between 25, 50" and 29.50" (1,00 Inch Increments)
(4) Vires : . g X
For Wago . ' STATION WAGONS
o Wagons Between 14. 00"’ and 21.00" (1.00 Inch Increment:)
(1) Wire 25,00 Exactly
(2) Wires ,
(3 wf'es ‘If no location is specified, install at 19,50 from w/shield
4) Wires ‘

When RPO Roof Light Wiring Desired The

16 - GAUGE WIRING Following Locations Must be Used:

For 4-Door Sedans _ Sedans — 26.50”
gi; gﬁ:ﬁ " Station Wagon — 21.00%
2‘;’%‘;‘5;’“5 3 ' ROOF REINFORCEMENTS

(2) Added Lateral Roof Remforcements thh 178" Thick
and 6§ Wide C/L Plate Extendmz to Wmdshxeld Header
For 4-Door Sedans

For 4-Door Sedan For Station Wagons

(1) #10 Gauge Wire & (1) #12 Gauge Wue (2-Wiras)

(4) #18 Gauge Wire & (1) #14 Gauge Wire (S-Wigcs) ﬂOTE Reinforcement Located From Rear Edge of WindshieMd

Mldg. to C/L of Lateral Reinforcement 18. 50" 1st

For Wagon Remfoxcement 25.00’" 2nd Remforcement

(1) 410 Gauge Wire & (1) 12# Gauge Wire C2 Wiru)

~
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"'~ SHOCK ABSORBERS . b, 5, FRONT & REAR
. Rucept Police Paclages)
| - For Use With 240, 302&351C LD. Euiul

. (All Sedans)
T s ww%m&‘ﬁilf“% o S o -FetUseWithSQD &429C LD. En;hu(,&llﬁedans)

st o »For Use with AU Ststion wugms

amars. mm , L R S
BB %’MM& Ewmkmy. with M. D, Pmin ma . SIREN' EQUIPMENT
o Wiring & Mounting Brackets For Hoen !h; W Shen

. Tazd Type Fomd -
- Fﬂ?’ iwm @mr Shﬁ&m & Sation Wa;,gmm . (For Usz with Federa] 28, P-230 or Sireno J-1-8 Sirens)
‘- Enboaxd Facing - Normal Instellstion of Siren Mounting

’ %AT& BUSKET PRANT - - 816 Gauge Wiring - Control Switch te Siren Relay
- EL-Tyge Wik Hngnal Bucket Scats - Delver & Pasaewaf - Single Switch Mounting Bracket -
(Far Uon mith Seaving Colums Shift Lsm) .= Optionel Forward Pacing of Siven: Mounting Installation
- ﬁ\,aﬁwﬁﬁ W%wr& Waaom (Not Avail. ox XL, LTD, or sny Models with Vac. Door

s Losks of Lavel System)
sﬂ@tﬂ&e *"'mms& ke w&m@é thet Bucket Swa Teim mm:n
MW@MM Trim s@m of Bosr &mz. ' - SIREN EQUIPMENT

- » Switch Control Peuel - anﬁ:gﬁmm
ﬂwﬁ%@% wﬁmﬂ &mﬁ&a&& i ?’aﬂwmg Colee & E&M For ¥ultiple $witc'n &mnimuam

Bleck-Cude 86 Ckaton Enit Vieyl . o (Maet Avellable with Sivise Tape Sys
Bluo-Coda, S50 udnn Kait Vizg] . B * Title & Location of Switeh Control Panels
RedCiube S5 Clerivn. Hxit Vlnyl Tt - Siren & Roof Lamp - ¥td. to Right of Staering Column

bry Gionta - Cade M5 Diecion Keit Visyl - L
Bhits-Cody 5 Ciiasten Batt Vingt L
GingerLods O Clarion Koit Visyt

' SEAT - ELECTRIC BUCKET SEAT |
6-Way Elsctric Buckat Seat (Detver Only)
" (Foz Use on “EL mﬂ D. S 0. Bucket Seat Models)

- $EAT - J‘JMP TYPR

- Auxiligry Yomp Seet for Sintion Wagons (Except LTD.}
(The Split Rears Seat which Folds Flat with the Floor,
Makes it Possible tv Cany & Stretcher in Back of @ Station

" Wagon ami smx Have & Seat for an Attundant) .

MOTE: 'E‘*ua bimou Empt from Compliance with Fedeml
Hotor Saﬁety Stundard #207 Par Scc 8341,

. 5EAT$ R&!A.R - ' ;
Heavy Duty Raze Siet - (‘Eaxi‘i‘ysm) SR
- For All Galaxie & LTD 4-Doom - AR !
+ For Custom & Custom 500 4-Dcors

SHOCK ABSORBERS . REAR - AUTOLITE SUPERFL!X u
REAR SHOCK AB3SORBERS - L )
= For Use With 1. D. Sespenaion - Non Police Pachga- R A PO
~ All Sadan Rindels R L
~ Statios Wagies LT
(Regnired H.1. Susprosion Not Included In Price) -

+ SHOCK ABSORRERS - REAR - AUTOLITE SUPERFLEX - e SR s
REAR SHOCK ABSORBERS v : e e e
~ Police Type Autolite Superflex Resr Shock Absorbers - . Ce

mequiml H.IX, Sespeasion Not Included in Price)
Fae All Sedwos - With Non-Police Package ‘
For Station:Fegone - With Non-Police Package A . S S
Foc All 3sdsus & Yagons With Police Package R e o A
(Im:lndu !Lb. Smpenslou) . R . oo e

< Bion & Ruotsting Roof Lamp - ltd in lnnu Opening

Supmmcr $park Plugn : R
For 240 CID Engine (Except Police & Tlxl)

For 240 CID Engine Police & Taxi

For 302, 351,390 & 429 CID Engioos

For 428 CID Police Intexceptar Engine

SPARE TIRE & WHEEL - RELOCATION
R.H. Mounting in Luggage Compuartment
For Custom & Custom 500 - 4-Docr Sedans (Hod.h S‘l—l)
-For Galaxie 500" 4-Door Sedan (Model 54A)
‘L.H. Maunting in Luggsge Compartment -

For Custom & Custom 500 - 4-Door Sedans (Modoh S‘M)
" For Galaxie *500’’ 4-Door Sedan {(Modal 54A)

SPEEDDMETER '
. Pelxoa Type Calibrated Speedemeter - All m

"lil

oy ‘SPARK PLUBS - ' N

B et ot o e e = e

"~ SWITCHES - DOOR

DESCRIPTION AND MODEL APPLICATION

SPOTLAMP . MOUNTED ON ““A’ PILLAR
Left Hand Installation - All Models Except Convertible .
- Convertible Only
With 5" Lens - (Unity 250) ~ Clear Lens
- Red Lens

.‘W.ﬂq A" T ane - {Mlaibe DIRY _ Claar T ans

\witisy Loo) - Ulear Leng

- Red Lens

- Blue Lens
" With 6" Lens - (Unity 225) - Clear Lens With Unity
. Jobber Handle & Shorter Shaft

With 6°* Lens - (Unity 225) -
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

Bulb (GE#4337)

SPOTLAMPS - FENDER MOUNTED
5’ Clear Lens - L. H.
58’ Clear Lens - R.H.

For All 4-Door Sedans & Wagons

. SPOTLAMP . TWO FACED RED & CLEAR LENS

5’ Two Faced Lens L. H. - “A" Pillar Mtd.
5% Two Faced Lens R.H. - ““A" Pillar Mtd.
(All Models Except Convertible) :

_." STABILIZER BAR

. Heavy Duty Stabilizer Bar - 4-Door Sedana

SUSPENSION SYSTEM - MANUAL ADJUSTING LOAD
LEVELING SYSTEM (AIR)
- For All Models

NOTE: For Maximum Load Carrying Capacity, The Heavy
Duty Suspension and the Maximum RPO Tire sze
Should be Specified

INOPERATIVE

Inoperative Courtesy Lamp Door Switches
Custom, Custom 500 4-Door Sedans

" THERMOSTATS

160° Thermostat for 390 C.1.D. Engine

180° Thermostat for 302 C:1.D. & 351 C.1.D. W Engine
THROTTLE CONTROL . LOCKING TYPE
THROTTLE CONTROL

- For All Models

Clear Lens - With Aircraft .

With 6" Lens - (Unity 225) - Clear Lens - With Aucraft

_ DESCRIPTION AND MODEL APPLICATION

TIRES - ADDITIONAL - TUBELESS TIRES
NOTE: Additional Tire Must be Consistent With the (5)
Production Tires on the Vehicle - Refer to Option
0205000 Far Extra Wheel

l‘l e
OF78x15.4Fr. DLd\.nR&?

(1) F78x 15-4 Pr, WhiteR& P
(1) 7.75 x:15 - 4 Pr. Black Nylon
- (1) 7.75 x 15 - 4 Pr. White Nylon
(1) F78 x 15 - 4 Pr. Black R & P (Snow)
(1)F78x 15-4 Pr. WhiteR& P (Snow)
(1) 7.75 x 15 - 4 Pr. Black Nylon (Snow)
(1) 7.75 x 15 - 4 Pr. White Nyloa (Snow)
(1)G78x 15-4 P, BlackR& P
(1)G78x 15-4 Pr. White R& P
(1) G78 x 15 - 4 Pr. Black R & P (Snow)
(1)G78x15-4Pr, WhiteR& P (Snow)
(1) 8.25 x 15 » 4 Pz. Black Nylon
(1} 8,25 x 15 - 4 Pr. White Nylon
(1) 8.25 x 15 - 4 Pr. Black Nylon (Snow)
(1) 8.25 x 15 - 4 Pr, White Nylon {Snow)
(1)H78 2 15-4 Pr. BlackR & P
(DH78 x15-4 Pr, White R& P
(1) H78 x 15 - 4 Pr. Black R & P (Snow)
(1) H78 x 15 - 4 Pr. White R & P (Snow)
(1) 8.55 x 15 - 4 Pr. ‘Black Nylon
(1) 8.55 x 15 - 4 Pr, White Nylon
(1) 8.55 x 15 - 4 Pr. Black Nylon (Snow)
" (1) 8.55 x 15 - 4 Pr. White Nylon (Snow)
(DH70x15-4 Pr. White R& P
(1) 8.25 x 15 - 4 Pr. Black Nylon (High Performance)
1) B.25 x 15 - 4 Pr. White Nylon (High Petformance)
(1) 8.55 x 15 - 4 Pr. Black Nylon (High Performance)
(1) 8.55 x 15 - 14 Pr. White Nylon (High Performance)

(PR - Indxcates Ply Rating) (R & P Indicates
Rayon & Palyester)

TRANSMISSION - HEAVY DUTY AUTOMATIC
-Heavy Duty Automatic Transmission (C~6) Police Type
Column Shift
For Use On All Models (Except Police Package)
For 390-2V C.1.D. Engine
" For 429-2V C.1.D. Engine
For 4294V C.1.D. Engine

NOTE: For Column Shift Onlsr

TRANSMISSION - SELECTOR LOCKOUT
Delete 1st Gear Lockout ’
~ For Use on Vehicles With Taxi Package

- VOLTMETER

Stewart-Warner Voltmeter -
(Required R.P. 0. or D.S.0. Ammeter Not Incl'd in Price)
(Voltmeter & Ammeter Mounted in Siigie Bracket)

29
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. BESGRIPTION AND MODEL APPLICATION -

ATER TEMPERATURE GAUGE . ELECTRICAL -
8pecific Request :

: (Mot Available with Stereo Tape System)
" - Mounted in Single or Dual Mounting Pane

‘lmstrument Panel To Right of Steering Column
- » Watet.Temp. Gauge
- o« Water Temp. Gauge For Use with DSO Ammeter
- Water Temp. Gauge For Use with R. P. 0. Ammeter

- Water Temp. Gauge For Use with DSO 0il Pressure Gauge

v WATER TEMPERATURE GAUGE . ELECTRICAL -
" $pecific Request ' -
{Not Available with Stereo Tape System)
_ Mounted in Instrument Cluster Clock Opening
« Weter Temp. Gauge For Use with DSO Ammeter
« Water Temp. Gauge For Use with RPO Ammeter

« Water Temp. Gauge For Use with DSO 0il Pressure Gauge

NOTE:

4 WHEELS

Refer to Option 0244020 For DSO Oil Pressur

Gauge. , S

Sets of (5) - Wheeis For All Models Except 71

®
®

o)

- ®)

.« WHEELS - ADDITIONAL
NOTE: Additiona

(1) 15 x 6.0 Wheel for 8.25 x 15 or G78 x 15 Tires (For

tY)

152 5.5 Whee!s in Lieu of (3) 15 x 5.0 Wheels
(©rum Brakes) .
(Mot Used With Package)

(For 7.75, 8.25, F78 or G78 Tires)

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)

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)

15 x 6.0 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)

to Those Supplied With Vehicle

Police Packages Only)

15 x 6.5 Wheel for 8,55 % 15 or H78 x 1 Tires (For

Police Packages Only)

. WHéE LS - ADDITIONAL

(Additional Wheel Must Be Consistent with Wheels Supplie

‘with Vehicle) (Not Used with Interceptor Engine)

(1)
(1
(1)
(1)

15x5.0
15x5.5
1§x 6.0
15x6.5.

.~ WINDOWS - POWER

7= For Use On Custom 4-Door Sedans & Wagons
- < Por Use On Custom 500, 4-Door Sedans & Wagons

’30

1 Located U'ncie: '

-
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1 Wheels When Ordered Must be Consistent
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City of XY7Z
Police Department
Automotive & Equipment Division

Form 1
ASSIGNMENT OF
AUTOMOTIVE EQUIPMENT

vehicle.

PLEASE RETAIN THIS COPY IN VEHICLE OR ON PERSON

1. The equipment assignee is authorized to be in possession of this city-owned

2. The Motor Vehicle Service and Repair Record and credit card should remain in
the glove compartment at all times.
not tramsferable.

3. Contact the Automotive & Equipment Division to make arrangements for picking
up the equipment.

They are assigned to the vehicle and are

EQUIPMENT ASSIGNED TO:

[] Assignee

[:]Automotive & Equipment Division

Precinct

EQUIPMENT RECEIVED FROM:

[j Automotive & Equipment Division

[] Assignee

Precinct

NOTE: Duration of the assignment is
ment should either be returned on

request (in writing) an extension of the assignment, giving a justification
and the period needed.

Equlpment on temporary assign-

the indlcated date or the precinct should

Vehicle No.

Year and Make

Type Extra Equipment:
‘ Radio
Rotating Lights

Flarestat Lights

Remarks Seat Belts
Siren
APPROVED: Other

Director, A & E Division




City of XY7 Form 2
Police Department
Automotive & Equipment Division
MOTOR VEHICLE SERVICE AND REPATIR RECORD
MAKE OF VEHICLE TYPE YEAR _____ VEHICLE NO,
DATE | SPEEDOMETER | DESCRIPTION OF SERVICE OR REPAIR | GARAGE OR SERVICE | INITIALS

STATION

EQUIPMENT INSPECTOR'S COMMENTS

COMMENTS ¢

INSPECTOR'S NAME DATE
COMMENTS :

INSPECTOR'S NAME DATE
COMMENTS ¢

INSPECTOR'S NAME DATE

Gy W gu S NG NN, M M) 2N QU 55 PR EN .08 Sv, O Op Gm e




City of XYZ ' Form 3
Police Department
Automotive & Equipment Division

DAILY MILEAGE LOG

Date . Precinct

: ]
Vehicle Mileage at End of Shift and Driver's Badge Number Remarks Concerning Vehicle

Number |1list ShiftIBadge 2nd ShiftIBadge 3rd ShiftIBadge Behavior
Mileage Number | Mileage ,Number | Mileage , Number
I 1 : |

I I I
I i |
I I I
I I |
I | o
I | |
| I I
| I I
| I |
| { 1




|

City of XY7 Yorm &4
Police Department )
-Automotive and Equipment Division

City of XYZ Form 5
Police Department
Automotive & Equipment Division

DAILY MILEAGE LOG

FOR PERMANENTLY-ASSIGNED VEHICLES BI-WEEKLY MILEAGE LOG SUMQARY

Vehicle No. Precinct For period starting ending Precinct
For period starting Ending
' VEHICLE
NUMBER MILEAGE AT END OF PERIOD REMARKS CONCERNING VEHICLE BEHAVIOR
DATE MILEAGE AT END OF DAY REMARKS CONCERNING VEHICLE BEHAVIOR

et Bl Bl B )

Submitted by

(signature)

Submitted by _
. Signature of Precinct Clerk




CITY OF XY Z.

POLICE DEPARTMENT
Automotive & Equipment Division

TO: Vehlcle Operators and Precinct Clerks
FROM: Director, A & E Division

SUBJECT: Utilization of Authorilzed Service Statlons

The following information has been prepared in order to
famlllarize employees on the policy and precedure governing
the servicing of city vehiléles by authorized privately-
owned service stations. All servicing of wvehicles should
be in accordance with the established policles.

I. POLICY

Precinct Clerks and Equlpment Inspectors are authorized
by the Automotive & Equipment Divislon to enter into
agreements with privately-owned service stations who 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. 01il: 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 devlate from these prices and discounts
should contact the A & E Division prior to approving
firms whose prices do not confrom.

II. PROCEDURE

Responsibilities of Preclinet Clerk

When a vehicle requires repair, the Precinct Clerk should
contact an authorized garage or service station and advise
them of the repalrs necessary, request a cost estimate,
and an estimate of the length of time the vehlcle willl be
out of service.
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Responsibilities of Garage or Service Station

The service station must submit two coples of thelr
involces to the Precinct Clerk bl-we2kly. Involces

must include the followlng ltems:

1. IList cost of services and fuel and discount allowed.

2. Vehilcle number and vehilcle operator's slgnature.

Responsibilities of Vehlcle Operator

The vehlcle operator shall sign the invoice and check
to determine that the correct vehicle number is 1nsicated.

11




TO:

CITY OF XY Z
POLICE DEPARTMENT

Automotive & Equipment Division

Precinct Supervisors and Central Headquarters

FROM: Director, A & E Division

SUBJECT: Policy on Assignment and Utilization of Police

Vehlcles

The following instructions have been compiled in order to

clarlfy the policies on assignment and utilization of police

vehlcles.

ASSIGNMENT, TRANSFER, AND REPLACEMENT OF VEHICLES

All requests for the assignment, transfer, or replace-
ment of vehicles must be made to the Automotive and
Equlpment Division in writing, and must be submitted by,
or under the approval of, the head of each precilnct.
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.

REQUESTS FOR PERMANENTLY ASSIGNED AND ADDITIONAL VEHICLES

Requests for permanently asslgned or additional vehilcles

should be made prior to thelr need by submltting a Justi-‘

fication in writing to the A & E Division., Central Head-
quarterssand the precincts wlll be notified of decisions
made regarding these requests.

12
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REQUESTS FOR TEMPORARILY-ASSIGNED VEHICLES

Requests for vehlcles to be assigned on a temporary basils
must be Justifled in writing. The vehlcle must be re-
turned to the Central Garage on the asslgnment's expira-
tion date. If an extension of the asslignment 1s required,
the using precinct must submit an additional justification
memo to the A & E Division prior to the expiration date.

13




CITY OF XYZ2
POLICE DEPARTMENT
Automotive & Equipment Divislon
TO: Precinct Clerks and Vehicle Operators
FROM: Director, A & E Division

SUBJECT: Schedule for Servicing Vehilcles

In order that all vehlcle operators may be assured
that police vehicles are beilng properly serviced, the
attached chart indlcates when vehicles should be ser-
viced. Unless otherwlse stated, the standards are
given in miles.

Please see that vehlcles which you drive or are respon-

sible for are serviced in accordance with these standards.

14
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CITY OF XY Z

POLICE DEPARTMENT
Automotive & Equlipment Division

TO: A1l 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 1s in the glove compartment
of the vehicle. Gasoline, additions of crankcase oil, and
wash Jobs need not be listed.

16
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CITY OF XY Z

POLICE DEPARTMENT
Automotive & Equipment Division

TO: All Unit Heads and Mechanics of A & E Division
FROM: Director, A & E Division

SUBJECT: Vehicle Service and Repailr Record (Form 2)

A brief description of all repailr work, including routine
malntenance, shall be recorded on the Motor Vehicle Service
and Repair Record (Form 2) which is in the glove compartment
of the vehicle. Gasolline, additions of crankcase oil, and
wash jobs need not be listed.

16

ok o &= e v ®® o of e e 0 b % w o e o) om Bs

)

REFERENCES




REFERENCES

':n

Black, Stephen. Man and Motor Cars, an Ergonomic Study,
W.W. Norton and Company, New York, 1966

Brown, I. "Effect of a car radio on driving in traffic."
Ergonomics, 1965, Vol. 8, U475-479

Dennis, J. "Effect of whole body vibration on a visual
performance task." Ergonomics, 1965A, Vol. 8, 193-205

Dennis, J.P. Some effects of vibration upon visual performance."
Journal of Applied Psychology, Aug. 1965B, Vol. 49, 243-24}4

Green, M.R. and Muckler, F.A. "Speed of reaching to critical
control areas in a fighter type cockpit." WADC-TR58-687,
PB161038

Jerison, H. "Effects of nolise on human performance." Journal
of Applied Psychology, 1959, Vol. 43, 96-101

McCann, P. "Variability of signal detection measures with noise
type." Psychonomic Science, 1969, Vol. 15, 310-311

McCormick, E.J. Human Factors Engineering. Third Edition, MeGraw-
Hill, New York, 1970 :

Morgan, C.T., et al. Human Engineering Guide tc Equipment
Design. McGraw-Hill, New York, 1963

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

Prince George Courity Police Department, (John W. Rhoads,
Commanding Officer.) Police Vehicle Specificatlons, Maryland,

1970
Samuel, W. "Noise and the shifting of attention." Quarterly
Journal of. Experimental Psychology, 1964, Vol. 16, 264-267

Simons, A. Radke, A. and Oswald, W. "A study of 'truck ride'
characteristics." Contract No. DA-11-D22-0RD-1999 Ord.
Project TT1-696. Human Engineering Product, Detroit Arsenal
and Aberdeen Proving Grounds, 1956

Techner, et al. "Nolse and human performance. A psychophsiologlcal
approach." Ergonomics, 1963, Vol. 6, 83-97

h oon b m%es m® e ol o da s % of wm b e B

e T




JENRRDSVRY

-e.
fen)

Woodhead, Muriel M. "An effect of nolse on the distribution of
attention." Journal of Applied Psychology, 1966, Vol. 50,
296-299

Woodson, W.E. and Conover, D.W. Human Engineering Gulde for
Equipment Designers. Unlversity of California Press, 1960

BIBLIOGRAPHY

-, S v o— ——

ey

sn”" on ol oo ds sun Ty e "gn oFf s SR sm

oh o = on “om




—7

‘-h-‘——‘-d-ﬁ—hn‘-ﬂ-‘v-h

BIBLIOGRAPHY

Chapter II Human Factors Analysis

Arees, E.A. "The effects of environmental temperature and alerting
stimull on prolonged search." Grant AFOSR 404 &3, Tech. Note 2,
June 1963

Astrand, P.O. "A translation of physiological viewpoints on working
positions and work kinetics." PE/NE/11/58, The British Iron and
Steel Research Assc., London, England, March 1958

Babione, R.W. '"Accidental deaths in military vehicles; in relation
to the use of seat belts." U.S. Armed Forces Journal, 1956, Vol, 7,
1500-1505

Backla, D.M. "Chair angles, duration of sitting and comfort ratings."
Ergonomics, July 1964, Vol. 7, 297-304

Baker, R.C. and Sergel, A.C. "An operational evaluation of improved
prototype seat cushion assemblies." Applied Psychological Services
Manual, 1957, Vol. IV

Baxter, B.A. "Study of reaction time using factorial design."
Journal of Experimental Psychology, 1942, Vol. 31, 430-437

Bedford, T. "Requirements for satisfactory heating and ventilation."
Annual of Occupational Hygiene, Sept. 1960, Vol. 2, 167-177

Bell, C.R., Prouins, D.A. and Hiorins, R.W. "Visual and Auditory
Vigilance During Exposure to Hot and Humid Conditions." Ergonomics,
July, 1964, vol. 7, 279—288

Biggs, N.L. "Directional Guidance of Motor Vehicles." Ergonomics,
May 1966, Vol. 9, 193-202

Boetjer, A.M. "Light, temperature, humidity effects on the working
environment." Industrial Med, 1944, Vol. 13, 111-112

Bottner, H. "The reaction of man to hot environment." Klin. Wschr.,
1941, Vol. 20, 471-475

Broadbent, D.E. "Differences and interactions between stresses.”
Quarterly Journal of Experimental Psychology, Aug. 1963, Vol. 15,
205-211

Brown, I. "Effect of a car radio on driving in traffic." Ergonomics,
1965, Vol. 8, u475-479




Bundorf, R.T, "The variable-stability automobile. The use of a
variable-stability vehicle in handling research." Meeting of SAE,
Detroit, Feb. 1965 - Rep. 65-659, SP 275, Nov. 1965

Callaway, D. "Spectra and loudness of modern automobile horns."
Journal of Acoustical Society of America, 1951, Vol. 23, 55-58

Carlson, L.D. '"Temperature." Annual of Rev. Physiology, 1962,
Vol. 24, 85-108

Cope, F.W. "Problems in human vibration engineering." Project no.
18 01 12.4, Report 2, WADC MA 5902, March 1959

Crouch, C. "The relation between illumination and vision. Illumin-
ation Engineering, 1945, Vol. 40, 747-784

Damon, A., Stoudt, H.W,, and McFarland, R,A. °The Human Body In
Equipment Design. Harvard University Press, 10606

Deaglio, R. and Garelli, C. "Glare and visibility during approach
of automobiles." Revue d'Optique Theorique et Instrum, 1951,
Vol. 30, 517-532

Dennis, J.P. "Effect of whole body vibration on a visual performance
task." Ergonomics, 1965A, Vol. 8, 193-205

Dennis, J.P."Some effects of vibration upon visual performance."
Journal of Applied Psychology, Aug. 1965B, Vol. 49, 243-244

Dennis, J.P "Some suggested measurements for the design of the
driver's compartment in wheeled vehicles. Technical Memo 82,
Jan. 1958 .

Dichman, B. and Preston, R. and Mull, H. "Distance judgements in
light and dim 1ight." American Journal of Psychology, 194,
Vol. 57, 83-84

Doan Loon, J.H. "Duirnal body temperature curves in shift workers."
Ergonomics) 1964, Vol. 6, 267-273

Dobbins, et. al. "Vigilance under highway driving conditions."
Perceptual Motor Skills, 1963, Vol. 16, 38

Dudek, R.A. and Clemens, D.E. "Effect of vibration on certain
gsgchomotor responses." Journal of Engineering Psychology, 1965,
ol. 4, 127-143 ‘

Edholm, 0., et. al. "Effects of work in cool and hot conditions on
pulse rate and body tension." Ergonomics, 1962, Vol. 5, 545-556

Erickson, R. "Visual search experiment; nolse persistance, acuity,
and response time." Journal of the Optical Society of America,
1966, Vol. 56, 491-498 .

o]

TR,

-‘-ﬂ-ﬁ—l—-‘-ﬂn‘.—l—

et
oy =Sty e

o em & oo =

Everett, W.S. and Reld K.M. "Visual aids to traffic movement under
blackout." Illumination Engineering, 1941, Vol. 3, 109-120

Flecker, R. "Skin temperature as a psychophysical variable." Aust.
Journal of Psychology, 1951, Vol. 3, 109-120

Fine, B.J., Cohn, A. and Crist, B. "Effect of exposure to high
humidity at light and moderate ambient temperature on anagram
solution and auditory discrimination." Psych. Report, 1960,
Vol. 7, 171-181 ,

Flight Safety Foundation, Inc. Uaited States Army Aviation Crash
Injury Research, Final Report. Contract DA 44 177 TC 802, Task
TA0247024A12101, Trecom. Tech, Rep. 63 23 and Av. Cir. Rep. 62 29,
Dec. 1962 .

Fosberry, R.A.C. '"Measurements of visibility from the driving seat
of motor vehicles." Ergonomics, May 1958, Vol. 1, 240~250

Freeman, H.E., Boyce, W.C. and Gell, C.F. "Investigation of a
personnel restraint system for advanced manned flight vehicles."
Contract AF 33 (600) 41418, Project 6301, Task .630 102, AMRL TOR
62 128, Dec. 1962

Fremaine, D.L. "Motion vision perception and physical movement."
Dissertation Abstract, 1955, Vol. 15, 1908-1909

Gable, E.D. and Townsend, F.M. "An analysis of cardiovascular
injuries resulting from accelerative forces." Airospace Med.,

Oct. 1963, Vol. 34, 929-93k

Gescheider, B.A, and Wright, S.H. "Effects of body position on
judgment of the postural vertical." Perceptual Motor Skills
Dec. 1965, Vol. 21, 783-786

Gileard, G. and Hechel, W. "Glare factors-new guides to eye comfort."
Illumination Engineering, 1952, Vol. 47, 119-123

Gironi, B. "Effect of short exposure to thermal stfess on performance
in mental work." Ergonomics, 1964, 173-174 ‘

Gordon, D.A. "Experimental observation of the driver's visual
input." Road User Characteristics, 1966, Highway Research Record
o. 122, 19-34

Goth, S.A. "Comfortable brightness relationships for critical and
casual seeing." Illumination Engineering, 1951, Vol. 46, 65-72

Green, M.R., and Muckler, F.A. "Speed of reaching to critical
control area in a fighter-type cockpit." WADC-TR58-687 PB 161038
1959, lé6pp. ' A




Haber, H. "Safety hazard of tinted automoblile windshields at night."
Journal of the Optical Society of America, June 1955, Vol. 45,
413-119

Halbert, S. and Wojcik, C. Driver simulator research. "Driving
simulatores and application of electronics to highways." 1960,
Highway Research Board Bulletin 261, 1-13

Hall, J.F., Jr. "Effect of vapor pressure on physiologic strain and
body heat storage." Final Report, Project 7222, Task 722204,
AMRLTDR 62147, Dec. 1962

Harmon, D. "Lighting and the eye."

Illumination Engineering, 1944
Vol. 39, 481-500

Harris, O. "Automobile seat belts."
493, Aug. 1957

Heath, W.M. and Fitch, D.M. "Determination of windshield levels
requisite for driving visibility.'" Highway Research Board
Bulletin 56, 1952, 1-17

House Rep. 1275, Union Calendar

Hornick. "Effects of whole body vibration upon human performance."
Journal of Engineering Psyc., 1962, Vol. 1, 93-101

Houtz, S.J., Lebow, M.G. and Bayer, F.R. "Effect of posture on
strength of the knee flexor and extensor muscles." S. Appl.
Physiology, Nov. 1957, Vol. II, 475-480

Jankoff, G. "Influences of changes in temperature on hearing."
Mschr. Ohrenheilk, 1941, Vol. 75, 1ff

Jerison, H. "“Effects of noise on human performance." Journal of

Applied Psych., 1959, Vol. 43, 96-101

Jones, F.P., Gray, F. E., Hanson, J.A. "Effect of head balance
on patterns of posture and movement 1n man." Journal of Psychol.,
April, 1959, Vol 47, 247-258

King, Barry G.

"Functional cockpit design.”
Vol. 11, 32-lLo0

Hero Eng. Review, 1952,

King, B.G. and Sutro, P.J. '"Dynamic visual fields." Driver
Characteﬁistics, Highway Research Board Bulletin 152, 1957,
Vol. 3-1

King, D.M. and Lea, J.H. "An evaluation technique and feasibility
study of shock and vibration protection for an experimental
driver's seat in the eight ton Uxl4 cargo truck, SM520E1." USA
Ordinance Human Engineering Labs. June 1963, Memo 13, 72 pp.,
AMCMS Code 5569. 12. 24008, Tech.

{

Ny == gw b m

r....—--ur*

-y hm =y,

m®en of oo da = w W’ wf o b = e

s

illu. s II"MM-II

on S= om em

oh

4

King, H.E., eft. al. "Visual s bliminal{perception where a figure
is obscured by the illumination of the ground." Journal of Exp.
Psychol., 1944, Vol. 34, 60-69

Kryter, K. "Exposure to steady nolse and impairment of hearing."
Journal of Acoustical Soc. of America., 1963, Vol. 35, 1515-1525

Kryter, K. "Certain human factors in the control of nolse."”

Rev.
Psych. Appl., 1957, Vol. 7, 205-211

Kulowski, J. "Pilot study; the general mebidity."

) Clinical
Orthopedicsirl956, Vol. 7, 267-271{

Latham, F. "Linear deceleration studies and human tolerance."
RAF Institute of Aviation Medicine, FPRC-1012, NRL 188850,
June, 1957, England, 15 pp. .

Lauer, A. and Wintersteln, M. "Effect of varying illumination on
distance perception of objects." Proc. In. Acad. Sei., 1942,
Vol. 49, hig

LeFevre, W. "Ride and vibration data manual."

SAE J6a, Dec. 1965,
28 pp.

Leibowitz, H. "The relation between the rate.threshold for the
perceptilion of movement and luminance for various durations of
exposure." Journal Exp. Psyc., 1955, Vol. 49, 209-214

"Human tolerance to alrcraft seat
Jour. Aviation Medicine, March, 1958, Vol. 23,

Lewis, S.T. and Stapp, J.P.
belt restraint.”
187-196

Luckiesh, M.
75-92

"Brightness engineering." Illum. Engng., 1944, Vol. 39

Luckiesh, M. and Taylor, A. "Visual acuity at low brightness levels."
Amer. Journal Ophthal., 1944, Vol. 27, 53-57

Mackwoerth, N.H. "Definition of the upper limit of environmental
warmth by psychological tests of human performance." Ray. Soc.,
Emp. Sci. Conf. Report, 1948, Vol. 1, 423-441

Mackworth, N.H.
H.M.

"Researches on the measurement of human performance."
Stationery Office, London, 1950, 43-52

Marsh, B.W.. Night Visibility Bulletin, 5-6, Highway Research
Board, National Academy of Scilences, Jan. 1952

McCann, P. '"Variability of signal detection measures with noise type."
Psychonomic Science , 1969, Vol. 15, 310-311




McCormick, E.J. Human Factors Engineering. McGraw-Hill, New York
1970 : )

McFarland, R.A. '"Human Engineering and automobile safety."
Clinical Orthopedics, 1957, Vol. 9, 260-276

McFarland, R.A., Damon, A. and Stoudt, H.W. "The application of
human body size data to vehiculsr design." SAE, SP 142, Nov. 1955

McRoberts, J.W. "Seat belts injuries and legal aspects." Indust.
Med. Surg.,Nov. 1965, Vol. 34, 866-869

McSwely, A. "Good seat engineering saves lives." Aviation Week,
Nov. 1952, Vol. 57, T77-89

Meldrum, J.F. "Automobile driver eyé position." Mid-Year Meeting,
Chicago, Ill., Rep. 650464, May, 1965

en windshields, and

Miles, P. "Visual effects of pink glasses, gre
-M.A. Arch Ophthal.,

glare under night-driving conditions.” A
1954, Vol. 51, 15-23

Miller, J. "Study of visual acuity during the ocular pursuit of
moving test obJects." "Effect of direction movement, relative M
and illumination." Journal Opt. Soc. Amer., 1958, Vol. 48, 803-808

Morgan, C.T., Cook. J.S., Chaparis, A., and Lund, M.W. Human
Engineering Guide to Equipment Design, McGraw-Hill, New York 1963

Mortimer, R.G. "The effect of glare in simulated night driving."
Highway Research Record No. 70, Night Visibility, 1963-1964, 57-62

National Research Council. "Effect of tinted windshields and vehicle
headlighting on night visibility." Highway Research Board
Bulletin 68, 1953, 1-15

Noble, R. "Effect of noise environment of an engine test laboratory
on auditory acuity." Journal Aviat. Med., 1956, Vol. 27, LU52-455

Nolan, James. "Mental hygiene in the day's work: A day in the 1life
of a police officer." Ment. Hyg., 1950, Vol. 34, LL7-455

Ohermalger, et. al. "Preferences for instrument panel viewing
distance." Journal Engng. Psych. 1962, Vol. 1, 141-1L49

Parrack, H. "Noise, vibrations and people." Noise Control, 1956,
Vol. 2, 10-24

Pepler, R.D. "Warmth and lack of sleep: Acuracy or acuity reduced."
J. Comp. Physical Psychol., 1959, Vol. 52, 4L6-475

Pierson, W. and Rasch, P. "RT-MT correlations and the generalilty
of a speed factor." Percep. Mot. Skills, 1961, Vol. 12, 246

Pollach, I. "Intensity and Frequency differences in auditory
discrimination." J. Acoust. Soc. Amer., 1961, Vol. 33, 1141-1142

Poulton, E.C. and Kerslake, D. "The initlal stimulating effect
of warmth upon perceptual efficlency." Aerospace Med., Jan. 1965,
Vol. 36, 29-32

Powers, L.D. and Solomon, D. '"Headlight glare and median width."
(Three exploratory studies) Highway Research Record No. 70,
Night Visibility, 1965, 1-28

Prince George County Police Department, (John W. Rhoads, Commanding
Officer). Police Vehicle Specifications (Maryland, 1970)

Prorrins, K.A. "Comments on the Layout of the Driver's Cabin."
F.V. 1000 Memo 2, Clothing and Equipment Physiological Research
Establishment, Jan. 1951.

Putnam, R. and Faucett, R. "The threshold of discomfort glare at
low adaption levels." Illum. Engng., 1951, Vol. 46, UT4-U4T75

Randall, F.E. "Seat comfort." Mech. Engng., Dec. 1946, Vol. 68,
1056-1058

Rappaport, M. "The role of redundancy in the discrimination of
visual form." J. Exp. Psyec., 1957, Vol. 53, 3-10

Reason, J. "Individual differences in auditory reaction time and
loudness estimation." Perceptual and Motor Skills, 1968, Vol. 26,

1089-1090

Reilly, R.E., et. al. ﬁThe translation of visual information into
vehicular control actions." BTl REP. 65 2, Oct. 1965

Reiter, H. "Effects of noise on discrimination reaction time."
Percept. Motor Skills, 1963, Vol. 17, 418

Roper, V.J. and Meese, G.E. "More light on the headlight problem."
Highway Research Record No. 70, Night Visibility, 1965, 29-34

Rosenblith, W., Stevens, K. Bolt, B. and Newman Inc. Handbook of
Acoustic,Noiée Controi, Vol. Ii. Noise and Man, Contract AF 3(038)
20572, Phase 11, Suppl. Agree. 1, C02, WADC TR 52204, June 1953

Ruedemann, A. "Automobile safety device headrest to prevent whiplash
injury.ﬂ' Journal of American Med. Assn., Aug. 1957, Vol. 164, 1889




Runel, A. '"Psychologlcal problems in night driving." Psychologishe

Rundschan, 1955, Vol. 6, 93-94

Safety Maintenance and Productlon. "The safest car in the world."
Safety Maintenance Prod., Dec. 1957, Vol, 114, 18-20 '

Salvadore, S. "Effect of removing acceleration cues on sensing
vehicular velocity." Percep. and Motor Skills, 1969, Vol. 28,
615-622

Samuel, W. "Noise and the shifting of attention." Quarterly Journal

of Exp. Psych., 1964, Vol. 16, 264-267

Sauell, A. "Visual effect of "glare proof" windows in motoring."
Ophthal. Lit., abs 4463, 1954, Vol. 7

Schaefer, K. E.,et. al. "Respiratory acclimatization to CO

1"
Journal Appl. Physiol., Nov. 1963, Vol. 18, 1071~ 1078 °

Schimlk, et. al. "Exploration of effects of distraction on attention

deployment." Percept. and Motor Skills, 1969, Vol. 28, 567-5T74

Severy, D.M., and Mathewson, J.H. "Automobile barrier impacts, Series

IT." Clinical Orthopaedics, 1956, Vol. 8, 275-300

Sharp, H. and Parsons, J. "Loss of visibility due to reflections of
brightness." Illum. Engng., 1951, Vol. 46, 581-583

Shoenberger, R.A. and Harris, C.S, "Human performance as a function
of changes in acoustic noise levels." J. Engng. Psychol., 1965,
Vol. 4, 108-119 :

Simons, A., Radke, A. and Oswald, W. "A study of 'truck ride'
characteristics." Contract No. DA-11-D22-0RD-1999 Ord. Project
TT1-696. Human Engineering Product, Detroit Arsenal and Arberdeen
Proving Grounds, 1956

Simonson, E., et. al. "Influence of selected spectral distribution
on the glare effect." Amer. J. Ophthal., 1945, Vol. 28, 712-124

Simonson, E. and Brozok, J. "Work, vislon and illumination."
Illum. Engng., 1952, Vol. 47, 335-349

Slechta, R.F. and Wade, E.A. "A comparative study of comfort."
Am., Psychol. Assoc. Convention, Sept. 1957, New York

Smedal, H.A., et. al. "Créw physical support and restraint."
ARS. J., Nov. 1961, Vol. 11, 1544-1548

Gu,Bm my S5 g NS pE Em,Em oq 52 oy = =
m®es o o da w2 Y Wm’en = == b m b

- gum s om
o u o= ®mm

"y
uh

Smith, K.R. "Intermittent loud nolse and mental performance."
Selence, 1951, Vol. 114, 132-133

Smith, M. "The human factors in production.h Nature, London 1942,
Vol. 150, 1l42-144 _

Society of Automotive Engilneers. "Visual considerations of man,
the vehicle, and the highway." Rep. SP279, March 1966,

Stonex, K.A. "Driver eye height and vehicle performance in relation
to crest silght distance and length to no passing zones." Highway
Research Board Bulletin 195, 1958, Vol. 1-4

Sutro, P.J. Ward, H.O. and Townsend, C.A. "Human visual capacities
as a basis for the safer design of vehlcles." PFinal Report
Contract AFEB File 6 61 01 004, June 1958, Medical Research Lab,
Columbus, Ohio

Taylor, C.L. and Blaschke, A.C. "A method for kinsmatic analysis
of moteoxis of the shoulder, arm and hand complex.'" Ann. N.Y.
Acad. Seci., Jan. 1951, Vol. 51, 1251-1265

Taylor, C.L. "Human tolerance for short exposures to heat." TSEAL
3 695 49A, Feb. 1945

Techner, et. al. "Noise and human performance. A psychophsiological
approach." Ergonomics , 1963, Vol. 6, 83-97

Van Deuson, B.D. "A study of the vehicle rlde dynamics aspect of
ground mobility. Vol. II, Human response to vehicle vibration."
Final Report, Contract DA 079 eng 403, Contract Rep. 3 214, Order
400, U.S.A. Engineer Waterways Exp. Station, March 1965

Villetrote, M. "Contribution of the police to mental hygiene in
driving." Hyg. Ment., Paris, 1958, Vol. 47, 217-228

Vollmer, E.P., et. al. "The effects of carbon monoxide on three
types of performance at simulated altitudes." J. Exp. Psych.,
1946, Vol. 36, 244-251

Warden, C.J., et. al. "Study of individual differences in motion
acuity at scotopic levels of illumination." J. Exp. Psychol,
1945, Vol. 35, 57-70

Weinberg, L.W.T., "Crashworthiness evaluation of an energy-absorption
experimental troop seat concept." Final Technical Report, Contract
DA 44 177 AMC 116C7T, Task 1A024701A12101, U.S.A. TRECOM 65,6
Rep. AVSER 64 11, Feb. 1965




Weiner, J.S. and Hutchinson, J.C.D. "Hot, humid environment: Its
effect on the performance of motor coordination tests." Brit.
J. Industr. Med., 1945, Vol. 2, 154-157

Weitz, J. "Vibratory sensitivity as a function of skin température."
J. Exp. Psych., 1941, Vol. 28, 21-36

Weston, H. "Visual fatigue, with special reference to lighting."
Trans. Illum. Engng. Soc., 1953, Vol. 18, 39~66

Weston, H. '"Essentials of good lighting in places of work." Psych.
at Wk., 1952, Vol. 4, 2-9 .

et e A A e A

Whittenberger, R.K. "Improved seat and back cushions." Contract
AF 33(600) 27477, Project 7215, Task 717241, WADC TR 59276, Nov.
1959

CONTINUED
DF 3

s

Wilkinson, R.T., et. al. "Psychological and physiological responses
to raised bedy temperature." J. Appl. Physiol., 1964, Vol. 19,
287~291

Wing, J.L. "A review of the effects of high ambient temperature
on mental performance." USAF AMRL TR, Phamphlet No. 65-102 vi.

1965 £

fi

Wing, J. and Touchstone, R.M. "A bibliography of the effects of ﬁ
temperature on human performance." Proj. 1710, Task 171002, ﬂ

AMRL TOR 63, Feb. 1963.

[ e ity

Woodhead, M.M. "An effect of noise on the distribution of attention."
J. Applied Psy., 1966, Vol 50, 296-299

Woodhead, M.M. "Effect of brief loud noise on decision making."
J. Acoust. Soc. Amer., 1969, Vol. 31, 1329-1331

Woodson, W.E. and Conover, D.W. Human Engineering Gulde For
Equlpment Designers. University of California Press, 1966

Wyndham, C.H. Mdrrison, J.F., Williams, D.G. "Heat reaction of
male and female caucaslans." Journal of Applied Psychology,
1965, Vol, 20, 357-364

Zolina, Z.M. "Influence of central glare upon the discrimination
capacity of the eye." Biol. Abstract 17:8631




ok o e w'e 'm0l m =’ e m e

Chapter III

Black, Stephen. Man and Motor (Cars, An Ergoﬁomic Study, W.W.
Norton and Co., New york 1966

Damon, A., Stoudt, H. and McFarland, R. The Human Body in Equipment
Design. Harvard Univeristy Press, 1966

Floyd, W.F. and Roberts, D.F. "Anatomical and physiological
principles in chair and table design." Ergonomics, 1958, Vol. 2,
1-16

Green, M.R., Muckler, F.A. "Speed of reaching to critical control
areas in a fighter type cockpit." WADC-TR58-687, PB161038,
1959

Ludwig, H. and Clark, G. ™"Police patrol vehicle study." Wayne
State University, Oct. 1968

McCormick, E.J. Human Factors Engineering, McGraw-Hi1ll Co.,
New York, 1964 ed., 362-377

McFarland, R.A. "The operator in vehicle design." Human Factors
in Technology, McGraw-Hill Co., New York, 1963, 247-267

Morgan, C.T. Human Englneering Gulide to Equipment Design, McGraw-
Hill, Hew York 1963

President's Commission on Law Enforcement and Administration of
Justice. Task Force Report: The Police, Washington 1967

Pr.ince George County Police Department, (John W. Rhoads, Commanding
Officer). Police Vehicle Specifications, Upper Marlboro, Maryland,

1970

Ridden, T. "The technical, operational and administrative problems
of police." Proceedings of the National Symposium on Science
and Criminal Justice, June 1966

Simons, A., Radke, A. and Oswald, W. "A study of 'truck ride’
characteristics." Contract no. DA 11 D22 ORD 1999 Ord. Project
TT1-696. Human Engineering Product, Detroit Arsenal and Aberdeen
Proving Grounds, 1956




Chapter V
Bergman, W. "The basic nature of vehicle understeer-oversteer."
SAE International Automotive Engineering Congress, Detroit., 1965

Bowman, L.0. "Healthy taxls require special diets." J. of the
American Soclety of Lubrication Engineers, March 1967, 88

Dobie, W.J. "Demographic study of thir hazard faillures." Rubber
Chemistry and Technology, September 1968, Vol. 41, no. 1, 1078

Frassa, K.A., Siegfriedt, B.K., Houston, C.A. "Two new ways to
set fleet crankcase draln periods." SAE Journal, Jan. 1966,
Vol. 71, no. 1, 72

Hartz, J.S. "Tire development, evaluation, and maintenance." Pit
and Quarry, May 1967, 77

Hughes, C.J. "Utlility vehicle for mobile patrol." Law and Order,
March 1970, 82

Tacovoni, D.H. '"Fundamentals of automobile handling analysis."
Presented to Detroit Section SAE Junior Actlivity Spring Lecture
Series, March 13, 1969

Klaffky, G.A. "Mobil's vehicle diagnostic system." SAE Paper No.
760C, October 1963 .

Lane, J.W. "Let's probe the idea of extended car service." NLGI
Spokesman, April 1963, 23

Meade, F.H. "Options to include in vehicle specifications for
light trucks and passenger cars." Gas Age, Nov. 65, 24

National Market Reports, Inc. Red Book, (Chicago, 1970)

Olley, M. "Independent wheel suspension, 1ts whys and wherefores."

Annual Meeting:'of the Soclety of Automotive Engineers, Detroit,
Jan. 1934

Police Association of Ontarlo. Minimum Standards-Police Vehicle,
(Ontario 1970)

Sperberg, L.R. "Tire durability." Rubber Age, Nov. 1967, 83

Tompkins, E.S. "Tires for Modern Roads.'" Proceedings of the
Institution of the Rubber Industry, Vol. 12, 69, (1965)

ol
7

£
£
L
51
'i
Lol
‘
i

i

!

kY
i

o

S —— R e L T

T

U.S. Govermnent. Code of Federal Regulations, Title 49, Chapter III

Wallace, L.M. "Vehlcle sensitivity to tire disturbances." Rubber
World, March 1969, 34 ‘

. "Design revolution rocks the tire industry."
Rubber World, March 1969, 34

"Spark plug maintenance." Fleet Owner, April 1969,

52

. "System helps fleets set optimum oil drain intervals."
Diesel and Gas Turbine Progress, Aug. 1967, 46

Chapter 7

Beals, Everett. "When Should You Trade Your Car?" A.I.I.E.
Journal, November 1969

Demirdache, A.R. "Mathematical Models for Motor Vehicle Replace-
ment Policies in the Federal Government'.

Smith, Vernon L. "Economic Equipment Policies; An Evaluation".

Chapter 8

Lyndall, Jack. "All about éhop design'". Fleet Owner, July,
1969, p. 57-51

Lyndall, Jack. "Small fleet shop with big fleet features."
Fleet Owner, June 1970, p. 94-98

. "Before you buy, know what to buy." Motor
Age, March 1970, p. 56-70

. "A shop built for maintenance efficiency."
Fleet Owner, V. 64, January 1969, p. 68-T74




.n-lh-‘--ﬂ—ﬁ-h-'—ﬂ-‘-h

ACKNOWLEDGEMENTS

S

& on be o= °mm

£.CKNOWLEDGEMENTS

Mr. Homer Case. Supervlisor, Public Safety Directbr, Bloomfield
Township, Michigan

Mr. Henry Conrad. Ford Motor Co., Dearborn,'Michigan

Mr. T. H. Cook. Government Products Manager, Federal Sign and
Signal Corporation, Blue Island, Illinols

Col. Coughlin. Director of Auxiliary Service, Kansas Clty Police
Department, Kansas City, Kansas '

Mr. Morris Cucksey. Superintendent, Equipment Mailntenance, Public
Works and Services, Pontilac, Mlchigan .

Detroit Pollce Department. Detrolt, Michigan

Chief R. Doughty. Allen Park Police Department, Allen Park,
Michigan

Mr. Robert J. Evans. Chief Radio Engineer, Michigan State Police,
Fast Lansing, Michigan

Mr. John Faro. Assistant Superintendent, Detrolt Pollce Works,
Motor Transportation Dlvision, Detroit, Mlchigan

Mr. G. W. Findley. Police Vehicle Engineer, Ford Motor Company,
Dearborn, Michigan

Mr. B. Frye. Auto Conversilon, Troy, Michigan

Mr. John F. Garswood. Director, Police Assoclation of Ontario,
Toronto, Ontario

Mr. R. Germaine. Central Accounting, Detroit, Michilgan
Mr. Paul C. Grondin. H. B. Stubbs Co., Warren, Michigan

Mr, William M. Hanley. Sales Representative, SCM Kleinschmidt,
Deerfield, Illinois

Captain Harvey. Southfield Police Depaftment, Southfield, Michigan

Major Hopper. Director of Central Services, Kansas City Pollce
Department, Kansas City, Kansas

Lieutenant Ed Hubar. Automotive Sectlon, Technlcal Services
Division, Los Angeles, Callfornia

Mr. DanielAHubbs. Chrysler Corporation




Mr. Verne T. Koppin; Director Englneering & Operatlons, Creatilve
Industries of Detroit, Detrolt, Michigan

Mr. John K. Longstreth. Chief, Planning and Research Unit,
Michigan State Pollce, Executlive Division, East Lansing, Mich.

Mr., Willlam E. McDaniel. Director of Wayne State University
Department of Public Safety, Detroit, Michigan

MaJor McGee. Oak Park Police Department, Oak Park, Michigan
Mr. B. Panusch. Central Accounting, Detroit, Michigan

Mr. Lyllod Pecan. Foreman, Motor Transportation Divislon, Detroit
Police Works, Detrolt, Michigan

Sheriff Peter J. Pitchess. Sheriff's Department, County of
Los Angeles, Los Angeles, Californila

Mr. M. E., Pittman. General Foreman, Public Works, Pontiac, Mich.

Captain R. Reid. Director of Vehicle Malntenance, Kansas City
Police Department, Kansas City, Kansas

Mr. George A. Rupprecht. Director, Automotive Malnternance Division,
Chicago Police Department, Chicago, Illinois

Sgt. Schmaltz.‘ Cleveland Police Department, Cleveland, Ohio
Lt. Schrader. Cleveland Police Department, Cleveland, Ohio
Lt. Taylor. Detrolt Police Motor Service Bureau, Detroit, Michigan

Sgt. W. Walzcak. Detroit Police Motor Service Bureau, Detroit,
Michigan

Wayne State University Police Department, Detrolt, Michigan

Mr. G. R. Wynne. Los Angeles Police Department, Los Angeles,
California






