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=he National Law Enforcement and Correc- 
tions Technology Center (NLECTC), of the 

National Institute of Justice (NIJ), provides law en- 
forcement agencies with practical information on 
equipment and technology. A pioneer in research- 
ing new technologies, NIJ, through NLECTC, en- 
courages and helps agencies to maximize their 
budgets, ensure reliability of product performance, 
and safeguard their employees. The advancements 
that emerge from the annual Michigan State Police 
Patrol Vehicle Tests validate the success of these 
efforts. 

Every year, the Michigan State Police (MSP) tests 
new patrol vehicles as part of its procurement 
policy. This year, from September 20 through 22, the 
MSP tested nine special service package cars (two 
Camaros, two Cherokees, two Subarus, two Explor- 
ers, and one Expedition) and six police patrol pack- 
age cars. This NLECTC bulletin contains a synopsis 
of the test results; a detailed report is also available. 

Table 1 
Tests and scoring 
Test Points 
~Y/ehi-~ynamics 30 1 

Acceleration 20 
[ Top spee~ 15 1 

Braking 20 
~ E ' ~ g o n o m ~ c o m  m u nication s 1 ~ - - - ]  

: Fuel economy 5 
Total 100 

Table 2 
Vehicles tested 

Vehicle 
-Ch evrolet-Ca~r o~ A-U~m~ ~ c~ 

Engine 
~ ~ ~ r r  7 

Chevrolet Camaro (6-speed manual) 
-c~n~v-rSl~ L~r:niSa- 

5.7L (350 cid) SFI 
~-~ays-Fr 7 

Chevrolet Tahoe (2-wheel drive) 5.7L (350 cid) SFI 
-C~STer Jeep ~ ( - 2 - w - 5 ~ i -  r l ~ E ~ 0 L  2-~2~id--~P-Fl~ 
Chrysler Jeep Cherokee (4-wheel drive) 4.0L (242 cid) PFI 

-Ford-C'mwn- ViCt() r~ 4.6L 28~ci~=S-F~ 
Ford Crown Victoria (CNG) 

7:-~d-~o-E2~--wheel drive)- 
4.6L (281 cid) SFI 
5.4L (:32-9c~d~-~ I~ 

Ford Explorer (2-wheel drive) 5.0L (302 cid) PFI 

Subaru Legacy Outback Wagon 
(All-wheel drive) 2.5L (150 cid) SFI 

1 
2.5L (150 cid) SFI j 

Subaru Legacy Sport Utility Sedan 
(All-wheel drive) 
Volvo S-70 T5 Sedan 2.3L (142 cid) PFI Turbo 

-9o v- I~V-~7~gon 
cid = Cubic inch displacement CNG = Compressed natural gas L = Liter 
PFI = Multiporl fuel injection SFI = Sequential port fuel injection 
Turbo = Turbochargad 

There are differences between manufacturers in the operation of their vehicles' 
4-wheel-drive and an-wheel-drive systems. For a detailed explanation of how a 
particular system works on e specific vehicle, contact the respective vehicle 
manufacturer or the manufacturer's authorized sales end service dealership in 
your area, 

Page 4 of this bulletin contains information on how 
to obtain the report. 

Each vehicle is subjected to six major tests and 
evaluations. The results are weighted to reflect the 
relative importance of each attribute as related to 
MSP operational requirements. Table 1 lists the 
tests and point scores. 



Table 3 Results of vehicle dynamics testing 

Make/iViodel Average* 
Chevrolet Camaro (Automatic) ] 
5.7L SFI 1:18.98 l 
Chevrolet Camaro (6-speed manual) -:. 
5.7L SFI "~ 1:20.59 
Chevrolet Lumina I 
3.8L SFI 1:26.62 / 
Chevrolet Tahoe (2-wheel drive) 
5.7L SFI 1:26.62 
Chrysler Jeep Cherokee (2-wheel drive) 1 
4.0L PFI 1:25.82 
Chrysler Jeep Cherokee (4-wheel drive) 
4.0L PFI 1:26.91 

I Ford Crown Victoria 
4.6L SFI 1:24.51 
Ford Crown Victoria (CNG) 
4.6L SFI 1:28.59 

I Ford Expedition (2-wheel drive) 
5.4L SFI ** 
Ford Explorer (2-wheel drive) 
5.0L PFI ** 

I Ford Explorer (All-wheel drive) 
5.0L PFI ** 
Subaru Legacy Outback Wagon (All-wheel drive) 
2.5L SFI 1:28.37 
Subaru Lega-cy~od-0fifi~edan((AII-wheel drive) 
2.5L SFI 1:27.33 ! 

J 

Volvo S-70 T5 Sedan 
2.3L PFI Turbo 1:22.55 
Volvo V-70 T5 Wagon t 
2.3L PFI Turbo 1:23.40 I 

NOTE: Times are in minutes, seconds, and hundredths of a second; i.e., 
1:29.74 = 1 minute, 29 seconds, and 74/100 of a second. 

* Average time for fastest 12 laps. 

**  Ford Motor Co. has indicated that these vehicles are not designed nor intended to 
be used as pursuit vehicles. Therefore, these vehicles were not subjected to 
vehicle dynamics testing. 

MSP scores each vehicle's overall performance, 
reviews the manufacturer's bid price, and calculates 
a final score for each vehicle using a sophisticated 
formula that combines the overall performance 
score and the manufacturer's price. 

It should be noted that the MSP vehicle specifications, 
test categories, and scoring reflect MSP needs. If your 
department employs this or a similar method, con- 
sider your own needs carefully and alter the weight- 
ing factors accordingly. Table 2 (page 1) lists the 
vehicles alphabetically. 

Vehicle dynamics testing 
Objec t i ve :  To determine high-speed pursuit han- 
dling characteristics. The 1.635-mile road racing 
course contains hills, curves, and corners; except 
for the absence of traffic, it simulates actual pursuit 
conditions. The evaluation measures each vehicle's 
blending of suspension components, acceleration 
capabilities, and braking characteristics. 

l ~ e ~ o d o R o ~ :  Each vehicle is driven at least 12 
timed laps by at least three drivers. The final score 
is the average of the fastest of at least 9 timed laps. 

Table 3 shows the average results of the vehicle 
dynamics test. 

IFord Motor Co~Ipany 
sub~i~ed ~ r e ¢  differen~ 
~ode l s  for ~es~ng ~pic- 

Ip~orer ~tes~ed in 2- and 
a~-~hee~-d~w versions~, 
and ~he C r o ~  V~c~o~a 
~¢s~¢d in bo~dh gasoline 
and c o ~ p r c s s e d  ~a~ura~ 

s~ons~. 

Photo courtesy of Michigan State Police. 



of G~nera~ Motors Corpo- 
ration submitted ~ r e e  
mod~i~ for ~ s t i n g  (p]¢- 

~he C a m a r o  ( ~ e ~ d  ~n ~ o  

different ~ers~on~a s ~ -  
~ p ~ d  ~ a ~ a ~  ~ a ~ s ~ -  
sion and an automatic 
transmission), the Tahoe, 
and ~ L~mina. 

Photo courtesy of Michigan State Police. 

Acceleration anc  
top-speed  esting 
AcceReration 

Qualification test objective: To determine the 
ability of each vehicle to accelerate from a standing 
start to 60 mph within 10.0 seconds, 80 mph within 
17.2 seconds, and 100 mph within 28.2 seconds. 

Compeiitive test obje~ive: To determine accel- 
eration time to 100 mph. 

I~e~odology- Using a Datron non-contact optical 
sensor, in conjunction with a personal computer, 
each vehicle is driven through four acceleration 
sequencesmtwo northbound and two southbound to 
allow for wind direction. The average of the four 
times is used to derive scores on the competitive test. 

Top speed 
Qu~if ication test objective: To determine the 
vehicle's ability to reach 110 mph within 1 mile, 
and 120 mph within 2 miles. 

Competitive test objective: To determine the 
actual top speed (up to 150 mph) obtained within 
14 miles from a standing start. 

M e ~ o d o l o ~ :  Following the fourth acceleration 
run, the vehicle continues to accelerate to the top 
speed attainable within 14 miles from the start of 
the run. The highest speed attained within the 14 
miles is the vehicle's score on the competitive test. 
Table 4 (page 5) summarizes the acceleration and 
top-speed tests. 

Braking  est 
Qual i f i~ t ion test objective: To determine the 
acceptability of each vehicle's braking performance 
for pursuit service. The ability of the vehicle to 
make a panic stop within its own lane and evidence 
of brake fade are evaluated, as well as the ability to 
achieve an average score of 25.0 ft/sec 2 on two 
impending stops (threshold stops from 60 mph). 

Competitive test objective: To determine the 
deceleration rate on two 60-to-0 mph impending 
skid stops. Vehicles are scored on their average 
deceleration rate attained in comparison with the 
other vehicles in the test group. 

M~odo~ogy:  Each vehicle is first required to make 
four decelerations at 22 feet per second squared from 
90-to-0 mph, with the driver using a decelerometer 
to maintain the deceleration rate. The vehicle then 
makes a 60-to-0 mph impending skid. 



I 
The exact inilal velocity at the beginning of the decel- 
eration and the exact distance required to make the 
stop are recorded by means of a fifth wheel with elec- 
tronic digital speed and distance meters. From these 
figures, the average deceleration rate for the stops 
is calculated. Following a 4-minute cooling period, 
this sequence is repeated. The second sequence is 
followed by one 60-to-0 mph panic stop to deter- 
mine the ability of the vehicle to stop in a straight 
line within its lane and to detect evidence of brake 
fade. Table 5 (page 5) shows the results of the 
braking test. 

l!r!itono ics 

Objectives: To rate the vehicle's ability to provide 
a suitable environment for patrol officers to perform 
their job, to accommodate the required communica- 
Ions and emergency warning equipment, and to as- 
sess the relative difficulty of installing the equipment. 

l~lethodology: A minimum of four officers inde- 
pendently and individually score each vehicle on 
comfort and instrumentation. Personnel from the 
Motor Transport Division, Police Car Prep Section, 
conduct the communications portion of the evalua- 
ton  based on the relative difficulty of the necessary 

installations. Each factor is graded on a l-to-10 
scale, with 1 representing totally unacceptable and 
10 representing superior. The scores are averaged 
to minimize personal prejudice. Table 6 (page 6) 
shows the results of the ergonomics and communi- 
cations test. (Only one of each model was tested 
since the interior dimensions are essentially the 
same.) 

economy 
Objec t ive :  To determine fuel economy poten- 
tial. The scoring data are valid and reliable for corn- 
parison but may not necessarily be an accurate 
prediction of the car's actual fuel economy. 

l~¢ thodo lo~ , "  The vehicles are scored based on 
estimates for city fuel economy to the nearest 1/10 
mile per gallon developed from data supplied by 
the vehicle manufacturers. Table 7 (page 6) shows 
the estimated EPA fuel economy. 

If you would like a copy of the full report, write 
or call the National Law Enforcement and Cor- 
rections Technology Center, P.O. Box 1160, 
Rockville, MD 20849-1160 ,  800-248-2742 ,  or 
301-519-5060 ;  or download from JUSTNET, 
http://w-~v.nlectc.org. 

"1~¢ ~I¢¢p D iv i e io~  o f  ~h¢ 

e u b ~ i ~ e ~ l  t h e  Che~ 'ok¢¢  

~h¢¢l-~l~iu¢ u¢~'eion. 

Photo courtesy of Michigan St_ate Police. 

~ -- 



Table 4 Results of acceleration* and top-speed testing 

, I.o  I / 
' '~ /..~ .,.,-~ I~ / , f~  / ~  / ~!'_,,~" .~ ,' "o~o-, d '~'-? / # ~ '~ ~'" / "~ " ' 

/j / 

t -  
; 0 - 2 0  1.54 1.68 2.16 1.98 2J~_  2.11 I 1.931 2.41 2.25 ~ 2 . 1 1  12.41 
0 - 3 0  2.44 2.60 ~-31~ ~- -~- I  3.48 --3.56 I 31s 1 4.18 3 . 8 8 - ~  3.65 [ 3 . 9 (  
0 - 4 0 3 . 3 7  3.52 4.91 4.77 ~ l_4 .97  5.15 1~_4~__1~6.06 5.58 ~ 4  16.1(  

4.55 4.65 7 . 0 5 - ~ ~ 7 . - ~ -  7.69 ] 6 . 6 8 ~  7 . 7 ~  ~ 8.06 I 8.7£ 
O--O~60~E.O0 - 5.93 ~ 9 . 5 ~ 5 - - - - ~ . 4 - 0 - i ~ 9 6  . 1 0 . 4 2 ~ . ~  1 l ~ _  10.42 10.1£~110.84 111.6~ 
O-70  7.52 7.55 1 2 . 4 9 ~ - ~ - - i ~ . 1 - 9 - - -  - 1 3 ~ 4 - - _ j ~ . 8 2 ~  - 13.55 13.68~1_ 1 4 . 7 3 [  15.9E 

0 - 8 0  9 . 3 5 .  9 . 3 E - - - 1 - 6 _ 4 ~ - 1 6 ~ - - - 1 8 3 3 ~  ~-19.~~~]~9~ 17.6--~ 18.26 119.6! 21.82 
0 - ~  9~'1"11.8--5-- 1 1 . 5 2  -21.5~5--- 2 2 . 0 ~ _  24.68 _ 2 - 6 . 3 0 ~ ~ - L ~ 2 ~ . 3 1 - -  ~23.82 23.7-7~-i-_____25.-6 --  1218.~7 ~ 
0- -100 /14.64 ~ 14.00 _28.31 29.___ 5__0.____33.30 36.23~___25.91 [ 36.47 31.79 37.86 142.4:__ 38.3£ 
Top I I  Speed 
inmph I 1___50" 150" 123 ~ 123 1 1 1 ~ _  ~12~_L 13o~ I 104" 106~ 106" _ 106" 111 ~ 

- :° ! /  , ~P  I # 

'~ ,2 /.C /.~ 

2.4{:) 2.29 I 2.35 
: 3 .85--  3.58 I 3.69 

5.-9 5--  4.88 15.06 
8 . 5 2  -6.31 I 6.59 

11.__3~ L 8.14 I8.57 
15.4 E} ~ 10.75 

--~o_9~-- ~ ~ T  

3 6 . ° L  . . . . .  

. . . . . . . . . . .  1 1 ; ! "  ~ 142 

• Due to the limitations of the test track, drivers were told not to exceed 150 mph. bVehicle equipped with an electronic speed limiter. • Figures represent the average of four runs. 

Table 5 Results of braking test 

60.2____0060.4_____0_060._~10_ 5 9 j 0 6 0 . 2 0  1 6 0 . 6 0 6 1 . 5 0 3 0 . 4 9 0  - _ 6 1 . 1 0  61.40_066 
136.30 169,70 173.50 52.30 150,90 134.80 141.001155.10171.20 169.8014 
28.60 23.12 22.39 25.26 25.83 29.30 28.85 - )5 .30 23.45 23.88 2 

59.90 60.50 59.70 60.00 60.30 60.40 ** 30.40 60.70 60.40 6 
137.40 165,20 172.80 49.80 149.40 139.80 ** I 151.00 161,10 163.30 14 
28.09 23.83 22.18 25.85 26.18 28.07 ** -)5.99 24.60 24.03 2 

23.48 22,29 25,55 26.00 28.69 ** -)5.64 24.03 23.96 2 28.34 

161.6 14 

Phase I 
Initial speed (mph) 
Stopping distance (ft) 
Deceleration rate 
(ftJsec sqd) 

Phase II 
Initial speed (mph) 
Stopping distance (It) 
Deceleration rate 
(ft/sec sqd) 

Average Deceleration 
~. Rate (ft/sec sqd) 

Stopping distance from 60 mph 
based on average deceleration 
rate (ft) 

":!i~"' ,o Due to e I  cDtmnic malfun, tie n 

136.6 164.9 173.7 51.5 148.9 135.0 ** I 151.0 161.2 

/~11 vehicles have anti-locking brake systems, u g  D - -- 

(alternator failure), this vehicle was unable to complete the brake testing portion of th= eval 

:).20 ! 60.10 I 60.10 60,10 

7.35 27.53 I 29.37 25.39 

:).30 59.50 I 60.10 60.60 
:).90 139.40 1132.20 149.80 
7.76 27.32 I 29.39 26.37 

7.56 27.43 I 29.38 25.88 

:).5 141.2 1131.8 149.6 
[ 



Table 6 
Results of ergonomics and 
communicat ions test 

Vehicle Score* 
~ C " ~ m a r o  f 6 ~ . ~  

Chevrolet Lumina 194.29 
[-c e ~ r ~ ' ~ - ~  ~ - ~  

Chrysler Jeep Cherokee 189.20 

Ford Crown Victoria (CNG) 216.65 

Ford Explorer 215.25 
~ W ~ g o n  ~-~6:~-[ 

Subaru Legacy Sport Utility Sedan 179.26 

Volvo V-70 T5 Wagon 194.09 

* Scores are the total points the automobile received for each 
of 29 attributes the MSP considers important in determining 
the acceptability of the vehicle as a patrol car--for example, 
front seat adjustability, clarity of instrumentation, and visibility 
front and back. The higher the number, the bettor the vehicle 
scored. 

Table 7 

Fuel economy 

Make/IViodel 
[ ~ ' h -~ le t  amaro u omatlc 5.-TL-~cI~SI~ 

City EPA miles per ga! 
16.8 

" Chevrolet Camaro (6-speed manual) 5.7L (350 cid) SFI 
~ L ~ - ~ - ~ - ( ~ r  ~ ' F  ~ 

17.8 
18.1 l 

Chevrolet Tahoe (2-wheel drive) 5.7L (350 cid) SFI 13.4 
155 

Chrysler Jeep Cherokee (4-wheel drive) 4.0L (242 cid) PFI 
~-F~d~C r ~ ~ ~ :  ~'L-('~r ~d~SF~ 

15.1 
16.0 

Ford Crown Victoria (CNG) 4.6L (281 cid) SFI* 17,3 
12.9 

Ford Explorer (2-wheel drive) 5.0L (302 cid) PFI 
~ A ~ - w h e e l  drive) ~ . . ~ 0 - ' ~ d )  PFI 

13,8 
13.7 

Subaru Legacy Outback Wagon (All-wheel drive) 2.5L (150 cid) SFI 
[-S~baru Legacy S~t~'-t~"~dan~-l l~-h-eel drive)2.5L (150-cid) SFI 

20.6 
2"0.6 

Volvo S-70 T5 Sedan 2.3L (142 cid) PFI Turbo 
~ a g o n  2.3L ( 1 4 ~  

18.7 
18"7 

* EPA mileage estimate is in gasoline equivalent. 

P i c ~ z e d  fl'ogn Ile~ ~to z~glt~ 
a~'e ~dl~e Su~n'~  ]Legacy 
Ou~tback Wagon, ~:he 
Sub~zu ]Legacy S p o ~  
U ~ i ~  Sedan,  ~ e  Vollvo 
S -70  ~'5 Sedan, and ~l~e 
Vo]lvo V-70 "It5 Wagon, 
whic:Ih w~zze ~lso eva~ua~ted 

Photo courtesy of Michigan State Police. 



Yc~llr ~no ~u~!~ ~h(m fear law enforcement and correction~ eqllipment and technr;lr~gy infonnation, the National 
La~' Enforcement and Corrections Technology Center (NLECTC) sys~m offers its users centralized technology 
inforn~,afion, assessment, ca_rid referral services. 

NLECTC is a program of the National Institute of Justice--the research and development arm of the U.S. De- 
partment of Justice. 

NLECTC's sole mission is to strive to be the most comprehensive source of product and technology information 
in the country for law enforcement, corrections, and other criminal justice practitioners. 

If you would like to learn about what NLECTC can do for you, call 800-248--2742; write NLECTC, P.O. Box 
1160, Rockville, MD 20849-1160;  or contact one of our regional centers or offices. The address for our Web 
site, JUSTNET, is http://www.nlectc.org. 

"~ National Law Enforcement and 
Corrections Technology Center-National 
Phone: 800-248-2742 
Fax: 301-519-5149 
E-maih nlectc@aspensys.com 

~ National Law Enforcement 
and Corrections Technology Center-Northeast 
Phone: 888-338-0584 
Fax: 315-330-4315 
E-maih nlectc_ne@rl.af.mil 

National Law Enforcement 
and Corrections Technology Center-Southeast 
Phone: 800-292--4385 
Fax: 803-207-7776 
E-mail: nlectc-se@awod.com 

National Law Enforcement 
and Corrections Technology Center-Rocky Mountain 
Phone: 800-416-8086 
Fax: 303-871-2500 
E-marl: nlectc@du.edu 

,~ National Law Enforcement 
and Corrections Technology Center-West 
Phone: 310-336-2222 
Fax: 310-336-2227 
E-maih nlectc@law-west.org 

-~ Border Research and 
Technology Center 
Phone: 619-685-1491 
Fax: 619-685-1484 
E-mail: brtcchrisa@aol.com 

Office of Law Enforcement 
Technology Commercialization 
Phone: 800-678-6882 
Fax: 304-243-2131 
E-mail: oletc@nttc.edu 

~- Office of Law Enforcement Standards, 
National Institute of Standards and Technology 
Phone: 301-975-2757 
Fax: 301-948-0978 
E-maih oles@nist.gov 

I} 

The National Law Enforcement and Corrections Technology Center is supported by Cooperative Agreement 
#96-MU-MU-K011 awarded by the U.S. Department of Justice, National Institute of Justice. Analyses of test 
results do not represent product approval or endorsement by the National Institute of Justice, U.S. Department 
of Justice; the National Institute of Standards and Technology, U.S. Department of Commerce; or Aspen Sys- 
terns Corporation. 

The National Institute of Justice is a component of the Office of Justice Programs, which also includes the Bu- 
reau of Justice Assistance, Bureau of Justice Statistics, Office of Juvenile Justice and Delinquency Prevention, 
and Office for Victims of Crime. 



New Publications 
× o 8 0 ~  

The fol lowing publications are av~a~b~e ~'~trom "~ .~.~m~Sme 
National Law Enforcement and Corrections Tech- 
nology  Center: 

Equipment Performance Report:~1997 
Patrol Vehicle T i r e s .  This report provides results of 
comprehensive testing of 1997 patrol vehicle tires. The 
report contains a large amount of data generated through- 
out the evaluation, which was conducted under a variety 
of test conditions. 

Police Body Armor Consumer Product List Up- 
date: F a l l  1 9 9 7 .  This consumer product list (CPL) 
identifies models of armor that were tested and found to 
comply with the NIJ standard. CPL's are updated to in- 
elude new models that have passed the test. This edition is 
an update to the Spring 1994 edition of the CPL; both 
documents are required to have a complete listing of NIJ- 
approved models. 

1 9 9 7  Evaluation of Replacement Brake P a d s  in 
Police Patrol Vehicles. This bulletin summarizes the 
results of the comprehensive evaluation of replacement 
brake pads for police patrol vehicles. 

Selection a n d  Application Guide  to Po l ice  Body  
Armor. While body armor is a household word in the law 
e[ I Ig l r~f4BC/i l [ , f .O~l  questions about its selection and 
u s e ' ' ~  ,I - -  " • " a r k  freqhehtll) as~'d "This g~de responds to com- 
monly expressed concerns It provides information to 
assist in determining the level of protection required for 
individual officers consistent with the threats to which they 
are exposed. 

Equipment Performance Report: Replacement 
Brake Pads  for Pol ice  Patrol Vehicles.  This report 
provides complete results of the May 1997 comprehen- 
sive evaluation of replacement brake pads for police pa- 
trol vehicles. The report contains a large amount of data 
generated throughout the evaluation, which was con- 
ducted under a variety of test conditions. 

Equipment Performance Report: 1998 Model 
Y e a r  Patrol Vehicle Testing. This report provides 
complete data on the 1998 Michigan State Police patrol 
vehicle testing. 

To obtain any of the above publications, write NLECTC, 
P.O. Box 1160, Rockville, MD 20849-1160; call 
800-248--2742; or download from JUSTNET at 
http://www.nlectc.org. 
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