DATE

06-30-94

97-15-94

08-31-94

09-15-94

10-14-94

1i1-17-924

Strickland

ER94-022
SUBJECT PAGE_NUMBERS
Opening Resume (prompted by PE94-032) {2-3)
Letter to Distribution from ODI. Request for info. (4-6)
(Attachments) - Distribution List {7
Notice to Police Dept. {8)

Letter to Distribution from ODI. Request for info. *(8-10)
(Attachments) - Distribution List (11)
Officer Safety Letter / 4-21-94 (12)

Min-Memo to File from Safety Defects Engin.er to (13)

enter the followina documents:
(06-02-94)

(1} Letter to ODI from Law Offices of Horowitz & {14-53)
Foran with two Accident Reconstruction Reports (54-94)
(06-30-94)

{2) Supplemental Report from Prosecutc .’s Office ¢ {95-104)
Bergen County, Hackeunsack, NJ

(07-21-94 & 07-28-94)
(37 Letters to ODI from Michigan Department of State (105-106)
Police

(08-08-94)
(4) Letter ODI from DC Metropolitan Police Departmert {107)

(08-15-94)
(5s) Letter to ODI from Prince George’s County Maryland (108-184)
Police Department

{Rec’d 9-19-94)
(6) Letter to ODI from Ames, Towa Police Department. (185-192)
Reply to letter dated 8-31-94.

Letter to Metropolitan Toronto Police Force from ODI. (193-194)
Request for information regarding fatal accident.

Letter to Ford from ODI. Request for additicnal (195-196)
information.



Page 2

EA94-022
DATE SUBJECT PAGH, NUMBERS
12-21-94 Letter to ODI from Ford. Reply to letter dated {197-200)
11-17-94.
03-02-95 Closing Report {201-231)

03-02-95 Closing Resume {232-2233)
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Strickland

EA%94-022

ADDITIONAL INFORMATION RECEIVED AFTER CLOSING

PAGE NUMBERS

SURJECT
Memo to Director, Office of Defects Investigation (234)
from Director, Vehicle Research & Test Center,

{235-524)

Report: “TESTS REGARDING POWER - STEERING ON
1992 FORD CROWN VICTORIA POLICE

VEHICLES" Final Report dated 2/95
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DATE SUBJECT

03-09-95 Memo to Flle from Safe
five (5) Accident Reco
Calspan Corporation.

Stricklana

EA94-022

ADDITIONAL INFORMATION RECEIVED AFTER CLOSING

PAGE NUMBERS

ty Defects Engineer transmitting (525)
ustruction Reports submitted by

CALSPAN EVALUATION OF FORD CROWN VICTORIA POLICE VEHICLRE

{1)
(2)
(3)
(4)
(5)

(6)

STEERING FAILURE ALLEGATIONS

Steve DiLauria dated ¥y 11, 1993

Peter Schirmer dated August 11, 1993

Roger P. Fleming dated Octobexr 27, 1992

John L. Bagileo dated February 28, 1994
Scarborough, Ontario (Canada) September 28, 1994

THIS REPORT WAS NOT INCLUDED IN THE ABOVE MEMO

Vincent M. Brock dated 11-27-93

(526-563)
(564-599)
(600-627)
(628-649)
(650-767)

(768-777)



ODI Action Number: E_A2_4:_O___22

Date: 06-30-94

Subject: _Ford / Crown Victoria / Alleged Loss of Steering Power Assigt

This file contains consumer letters received by the National Highway
Traffic Safety Administration which complain of the alleged defect
that is the subject of this Engineering Analysis. It also

contains correspondence between this agency and the manufacturer on
the subject. Portions of that correspondence may be withheld where
the manufacturer has claimed that they are confidential pursuant to
the Freedom of Information Act, 5 U.S.C. § 552 (b) (4), which exempts
from disclosure confidential commercial and financial information.

Additional documents relating to this Engineering Analysis may exist,
but have not been included in this public file.

If you have any information or concerns you would like to discuss with
NHTSA staff, please cali the

toll free AUTO SAFETY HOTLINE

800-424-29393

(in the Washington, IDC metropolitan area, please call 202-366-0123)

Also, if you wish to:discuss the investigation with NHTSA staff, the
HOTLINE contact reprecentative will have a technical staff member return
your telephone call.
%
%D

4
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INVESTIGATION: EA94- 022 DATE OPENED:

__SUBJECT: ALLEGED LOSS OF STEERING POWER ASSIST
PROMPTED BY: PE94~032 ;

—— - o —— D D s e S P G ol 9 D G U A e o P . 2 e > Y

ENGINEER: L. STRICKLAND Z St

MFR: FORD MOTOR COMPANY
MODEL: CROWN VICTORIA WITH POLICE EQUIPMENT PACKAGE

MODEL YR: 1992 -~ 1993

D D G e i W S0 e >

SYNCPSIS : CERTAIN VEHICLE MANEUVERS AT LOW SPEEDS, ESPECIALLY THOSE H
WHICH MAY BE ENCOUNTERED IN POLICE PRECISION PURSUIT, MAY !
CAUSE TEMPORARY LOSS OF POWER STEERING ASSIST AND ADVERSELY
AFFECT VEHICLE CONTROLLABILITY. .

VEHICLE POPULATION: 54,700

FAILURE REPORT SUMMARY#®+*

*+ DATA PROVIDED ARE CONSIDERED UNVERIFIED GROSS COUNTS DUE TO THE
UNIQUE CIRCUMSTANCES UNDER WHICH THE ALLEGED DEFECT IS MANIFEST.

oDI1 MFR TOTAL

COMPLAINTS: 1 17 18 !
ACCIDENTS : 1 0 1 !
INJ ACCID : 0 0 0 !
# INJURED : 0 0 0 ;
FAT ACCID : 1 0 1 !
# FATALS : 1 0 1 H
OTHER : 0 0 0 - ]
5

]
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: GINERING ANALYSIS HAS BEEN OPENED. *
ACTION: AN ENGI yh %:%fi;’”f;. -
BRCH CHFYJM W DIV CHF Mﬂﬂ—‘ﬂﬁ- OFC nzg// SRl

7 -
20 Juee £ —fal30l2d __ Gl REPEL |
ATE DATE DATE i
——————————————————— 00 o w0 v oy == - - s 1 e S A o s o W i i, 15 I A

SUMMARY: THIS ENGINEERING AMALYSIS WAS OPENED TO CONTINUE THE
ASSESSMENT OF THE NATURE AND SAFETY IMPLICATIONS OF AN
ALLEGED SUDDEN CHANGE IN STEERING EFFORT REQUIRED TO
EXECUTE CERTAIN MANEUVERS IN THE SUBJECT VEHICLES
EQUIPPED WITH POWER STEERING ASSIST.




IDENTICAL LETTERS SENT TO THE ATTACHED LIST

i
JuL b e
Major Teresa C. .C.hambers NEF-121hs
Cqmmander, Training and Personnel Services EA94-022
Prince Georges County Police Department
7600 Barlowe Road ndl

Palmer Park, MD 20785
Dear Major Chambers:

As you may know, the National Highway Traffic Safety Administration (NHTSA) is
investigating the performance of the power steering systems installed in 1992 and 1993
Ford Crown Victoria vehicles equipped for police use. The purpose of this investigation
is to determine whether the design or performance of the subject power steering systems
contain a safety-related defect requiring recall and remedy in accordance with the
applicable Federal law,

On April 21, 1994, NHTSA issned a notice regarding this investigation over the
nationwide police telecommunications network. For your information, a copy of that
notice is enclosed with this letter, This also advises you that, based on the information
developed during the NHTSA’s preliminary evaluation, the investigation was recentily
upgraded to an Engineering Analysis to allow for a more detziled and thorough review of
the issues involved.

The purpose of this letter is to formally request your Department’s input regarding the
power steering system performance in the subject Crown Victoria vehicles operated in
your fleet. For purposes of this information request, the following terms are gefined
unless otherwise described:

® Subject vehicles: all 1992 and 1993 model year Ford Crown Victoria "police
equipped” vehicles in your fleet.

® ANeged defect: a sudden change in the amount of steering input force required to
execate a given vehicle maneuver at low to moderate vehicle speeds
(15 to 30 miles per hour). Such a change may be perceived by the driver as
momentary hinding or lockup of the steering system.

T assist NHTSA in developing a qualitative assessment of the scope of the subject ’
steering condition and the general perceptions of officers who operate thesg vehicles in the
line of duty, your numbered responses are requested to the following questions. "’Li}

Z

%




i

. State the number of the subject vehicles in yohr fleet, itemized by model year.

. Identify and describe all incidents reported by officers from your Department in which

;hc power assisted steering system in the subject vehicles was reported to allegedly
ave:

a. malfunctioned due to binding or lockup;
b. contributed to or caused a loss of control; and
¢. contributed to or caused a collision with another object or with a pedestrian.

For each item answered affirmatively, please provide complete details of the incident.
Include copies of the accident report when applicable.

3.

Is any type of precision vehicle maneuvering or pursuit training routinely given to
officers in your Department? If so, please describe briefly that training, specifically

noting the type of skills assessment road course employed, and if known, the origin of
that course,

. Please provide a “general consensus” view of your officers’ opinions of the power

steering system in the subject vehicles, if possible. Of particular interest is whether
comments made by oificers who operate the subject vehicles may have complained that
the steering performance makes the vehicles “unsafe® to drive under precision
maneuvering conditions, such as in dense traffic or when pedestrians are in close
proximity.

. In view of the recent publicity regarding this phenomenon, has your Department

conducted any evaluations of the problem or included any driver training exercises
specifically to familiarize officers with the condition? If so, please provide any details
regarding your activities in these areas.

Does your Department also operate 1994 model year Crown Victoria police equipment
vehicles? If so, please state the number of such vehicles in your fleet, and provide any
appropriate details or comments regarding whether the alleged defect may also affect
these newer vehicles.

This letter is being sent pursuant to Section 112 of the National Traffic and Mctor Vehicle
Safety Act of 1966 (the Act) (15 U.S.C. 1401), which authorizes NHTSA to conduct any
investigation that may be necessary to enforce Title 1 of the Act.

&,

&



In order that we night continue expeditious handling of this investigation we would
appreciate your response to this letter by August 10, 1994, If you have any questions

concerning the information requested in this letter, please contact Mr. Lee Strickland of
my staff at (202) 366-5201.

Sincerely,

sl ¥ e el

Charles L. Gauthier, Director
Office of Defects Investigation
Enforcement

Enclosure%
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Major Teresa C. Chambers

Commander, Training and Personnel Services
Prince Georges County Police Department
7600 Barlowe Road

Palmer Park, MD 20785

Captain John C. Daniels
Traffic Enforcement Branch
Metropolitan Police Department
501 New York Avenue, NW
Washington, DC 20001

Inspector Edward J. King
Commanding Officer, Traffic Division
New York City Police Department
One Police Plaza, Room 1104

New York, NY 10038-1497

Colonel Michael D. Robinson
Department of Michigan State Police
714 South Harrison Road

East Lansing, Mi 48823

Sheriff Sherman Block

Los Angeles County

4700 Ramona Boulevard
Monterey Pa-k, CA 91754-2169

Deputy Commissioner Dwight O. Helmick

California Highway Patrol _
P.O. Box 942898 e
Sacramento, CA 94298-0001 :




.s..'_:..uy'a-:xa‘yi.;;a?z;zrzaizm‘“?2“"1'-“'#1*"‘05"234 -PART 000 OF -001 *R»
jQHQT?,Qif'THz‘KMB QSTAQTRF -READ ;%..0. . ° o '

N 1501-1501::04/21,794, 02422481 QTRFO5244 PART 001 OF 001 *Rs
QIRF APTS{LETS 3.0 - . . © 0 . ' -

-AM.NY1:0100T1.4 PCNestr e L T : S
,-.oo.o}'fi;'f'-" 3 ILEI'25, SP. ALBANY 'NY10100T1 -~ © :. "APRIL 21-94 -
TOEit * PR = NATIONWIDE = t.., . o : :

L3
ek
]

ATTENTION .~ FLEET MANAGENENT PERSONNEL

: ."- fv';.‘"':'-- R
SUBJECT: POLICE! .
T P I vl iR R e S AP B T N
THIS 1§ TO . NOTIEY . YOUR "AGENCY'. THAT 'THE NATIONAL HIGHWAY TRAFFIC SAFETY
ADMINISTRATION:(NHTSA). HAS OPENED-a-SAFETY. DEFECT INVESTIGATION- CONCERNING
TAE PERFORMANCE OF THE. PONER' STEERING SYSTEM IN 1992 AN 1993 FORD CROWN
VICTORIA. VEHICLES, ' INCLUDING THOSE' EQUIPPED WITH A "POpLICe PACKAGE." THIS ‘DOES

pOT MEAN NHTSA HAS DETERMINED A ‘PROBLEM' EXISTS, BUT RATHER Lo INVESTIGATION
IS NECESSARY TO ‘GATHER FACTS AND INF(3IMATION. L

NHTSA HAS RECEIVED.INFORMATION WHICH 'SUGGESTS THAT THE STEERING POWER ASSIST
FUNCTION ‘IN THESE.VEHICLES MAY CONTRIBUTE To "DROP-THROTTLE OVFRSTEER," ‘A
CONDITION PRECIPITATED BY A SERIES OF RAPIDLY EXECUTED TURNS COUPLED WITH
RELEASE OF; THE.-THROTTLE AT MODERATE TO.HIGH SPEEDS, [F THIS CONDITION WERE
T0 OCCUR, IT IS, ALLEGED THAT THE .DRIVER OF THE VEHICLE MAY NOT BE ABLE TO
PROVIDE THE AMOUNT OF STEERING INPUT NECESSARY TO EXECUTE A GIVEN
MANEUVER, POSSIBLY LEADING TO AN OVERSTEER AND SKID SITUATION.

NHTSA HAS INITIATED AN INVESTIGATION OF THE ALLEGATIONS TO DETERMINE
WHETHER THE DESIGN OR PERFORMANCE GF THE POWER STEERING SYSTEMS 1N THESE .

e e B i S S
INFORNATION /OFFICER SAFETY - -

TO éMERGENCY CALLS. IF YOU HAVE RECEIVED SUCH COMPLAINTS FROM OFFICERS
DRIVING. THESE VEHICLES IN YOUR FLEET, PLEASE CALL THE NHTSA AUTO SAFETY
HOTLINE, AT 1-800-424-9393. OR, PLEASE CALL MR. LEE STRICKLAND, THE PRINCIPAL

NHTSA INVESTIGATOR ON (202) 366-5201.

AUTR MAJOR CRAYG R MASTERSON - GARZETTA / 2-55 PM
DIVISION ‘TRAFFIC SERVICES




SEE LIST OF ADDRESSEES NEF-121lhs
: EA94-022

Dear Chief:

As you may know, the National Highway Traffic Safety Administration (NHTSA) is
investigating the performance of the power steering systems installed in 1992 and 1992
Ford Crown Victoria vehicles equipped for police use. The purpose of this investigation
is to determine whether the design or performance of the subject power steering systems
contain a safety-related defect requiring recall and remedy in accordance with applicable
Federal law. :

On April 21, 1994, NHTSA issued a notice regarding this investigation over the
nationwide police telecommunications network. For your information, a copy of that
notice is enclosed with this letter. This also advises you that, based on the information
developed during NHTSA’s Preliminary Evaluation, the investigation was recently
upgraded to an Engineering Analysis to allow for a more detailed and thorough review ot
the issues involved.

The purpose of this letter is to formaily request your agency’s input regarding the power
steering system performance in the subject Crown Victoria vehicles operated in your fleet.
For purposes of this information request, the following terms are defined unless otherwise
described:

¢ Subject vehicles: all 1992 and 1993 model year Ford Crown Victoria
"police equipped” vehicles in your fleet,

® Alleged defect: a sudden change in the amount of steering input force required
to execute a given vehicle maneuver at low to moderate vehicle speeds (15 to 30
miles per hour). Such a change may be perceived by the driver as momentary
binding or lockup of the steering system.

To assist NHTSA 'int developing a qualitative assessment of the scope of the subject
steering condition and the general percejptions of officers wiho operate these vehicles in the
line of duty. your numbered responses are requested to the following questions.

g,
C
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1. State the number of the subject vehicles in your fleet, itemized by model year.

2. Identify and describe all incidents reported by officers from your agency in which the
power assisted steering system in the subject vehicles was reported to have:

a. malfunctioned due to binding or lockup;
b. contributed to or caused a loss of control; and
c. contributed to or caused a collision with another object or a pedestrian.

3. Is any type of precision vehicle maneuvering or pursuit training routinely given to
officers in your agency? If so, please describe briefly that training, specifically
noting the type of skills assessment road course employed, and if known, the origin of
that course.

4. Please provide a "general consensus” view of your officers’ opinion of the power
steering system in the subject vehicles, if possible. Of particular interest is whether
officers who operate the subject vehicles may have complained that the steering
performance makes the vehicles "unsafe” to drive under precision maneuvering
conditions, such as in dense traffic or when pedestrians are in close proximity.

S. In view of the recent publicity regarding this condition, has your department
conducted any evaluations of the problem or included any driver training exercises
specifically to familiarize officers with the conditon? If so, pleare provide any
details regarding your activities in these areas.

6. Does your Department also operate 1994 model year Crowa Victoria police
equipment vehicles? If so, please state the number of such vehicles in your fleet, and
provide any appropriate details or comments regarding whether the alleged defect may
also affect these newer vehicles.

This letter is being sent pursuant to 49 U.S.C. § 30166 (formerly Section 1:2 of the Act)
which authorizes NHTSA to conduct any investigation that may be necessary to enforce
Chapter 301 of Title 49.



In order that we might continue expeditious handling of this investigation, we would
appreciate your response to this letter by September 14, 1994. If you have any questions
concerning the information requested in this letter, please contact Mr. Lee Strickland of
my staff at (202) 366-5201.

Sincerely, N

Qriminal cigrad by

Qhartés-il, Gaueist! Director
Office of Defects Investigation
Enforcement

Enclosure:

Police Information/Officer Safety jetter "
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LIST OF ADDRESSEES

Chief of Police

City of Half Moon Bay

501 Main Street

Half Moon Bay, CA 94019

Chief of Polics

City of Hamilton

20 Hugh Street
Hamilton, OH 45011

Chief of Police
City of Ames
515 Clark

Ames, IA 50010
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THIS zs TO! NOTIFY - YOUR “AGENCY - THAT ‘THE NATIONAL HIGHWAY TRAFFIC SAFETY
ADMINISTRATION: (NHTSA). HAS OPENED-A-SAFETY. DEFECT INVESTIGATION- CONCERNING
" THE PERFORMANCE -OF THE POWER STEERING SYSTEM IN 1992 AND. 1993 FORD CROWN
VICTORIA. VERICLES, "INCLUDING THOSE EQUIPPED WITH A "POLICE: PACKAGE.® THIS DOES
NOT MEAN NHTSA HAS DETERNINED A PROBLEM EXISTS, BUT RATHER AN INVESTIGATION

IS NECESSARY TO ’GATHER FACTS AND INFORHAT]ON.

NHTSA HAS RECEIVED INFORIIATION WHICH SUGGBSTS THAT THE STEERING POWER AS isT
FUNCTION IN THESE. VEHICLES MAY CONTRIBUTE TO "DROP=THROTTLE OVERSTEER," A
CONDITION PRBCIPITATED BY A SERIES OF RAPIDLY EXECUTED TURNS COUPLED WI""R
RELEASE OF; THE.-THROTTLE AT MODERATE TO.HIGH SPEEDS. IF THIS CONDITION WERE
TO QCCUR, IT IS, ALLEGED THAT THE DRIVER OF THE VEHICLE MAY NOT BE ABLE TO
PROVIDE THE ‘AMOUNT 'OF STEERING INPUT ‘NECESSARY TO EXECUTE A GIVEN
MANEUVER, POSSIBLY LEADING TO AN OVERSTEER AND SKID SITUATINN.

NHTSA HAS INITI'ATED Al. INVESTIGATION OF THE ALLEGATIONS T0 DETERHINE
WHETHER THE DESIGN 0.t ®ERFORMANCE OF THE POWER STEERING SYSTEMS IN THESE.
VEHICLES CONTAIN A .‘l’*u;Y DEFECT REQUIRING RECALL AND CORRECTION. WHILE THE
NHTSA INVESTIGATION HA# JUST STARTED, THIS IS TO ALERT YOU OF THIS MATTER
AND THE REPORTED POWER STEERING PROBLEN DURING PURSUIT OR WHILE RESPONDING
TO EMERGENCY CALLS. IF YOU HAVE RECEIVED SUCK COXPLAINTS FROM OFFICERS
DRIVING. THESE VEHICLES IN YOUR FLEET, PLEASE CALL THE NHTSA AUTO SAFETY
IIOTLINE AT 1-800-424-9393. OR, PLEASE CALL ¥R. LEE STRICKLAND THE PRINCIPAL
NHTSA INVESTIGATOR ON (202) 366-5201.

-

AUTH m%.mn cm‘ic R MASTERSON GARZETTA / 2-55 PM
DIVISION ‘TRAFFIC SERVICES
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Page of Pages

Form FHMWA.-20v U.5. DEPARTMENT OF TRANSPORTATION Use this form in lieu of transmutral ships wothin Depe. of Teans, when
(Bes 110 FEOERAL HIGHWAY ADMINISTRATION message comment 15 10 be ret.ined os file material. Do rot prepare \
M'NUTE . MEMO carbians, Not tn be used in hisu af | orm F HR A-121 for informal enrre- i
spandence. <
SUBJECT |
Ford Crown Victoria Power Steering §
TO MESSAGE/COMMENT FROM/DATE |
| |
FILE, This memorandum enters into the investigative file for the §
EA94-022] subject EA, the following documents: L.Strickland .
9/15/94 |
1. letter from Timothy J. Driscoll to Richard Boyd, ODI, §
dated 6/2/94. é}éx?w’—g %

2. Supplemental report in the matter of Vincent J. Brock,
from Bergen County, NJ, Prosecutor's Office to ODI, via
telefax dated 6/30/94.

3. letter from Michigan Department of State Police to Charles
Gauthier, ODI, via telefax dated 7/21/94 and 7/28/94.

4. letter from District of Columbia, Metropolitan Pol:ce
Department, to Charles Gauthier, ODI, dated 8/8/94.

5. Llettaer from Prince Georges County, MD, Police Department
to Charles Gauthier, ODI, dated 8/15/9%.

6. letter from Ames, IA, Police Department to Charles Gauthier,
ODI. Response to request for information dated 8/31/94.




LAW OFFICES

HOROWITZ AND FORAN, PA.
CAPITAL OFFICE PARK
6301 1YY LANE SLiTE 812 3
GREENBELT, MARYLAND 20770 o 1
EDWARD S. HOROWITZ —— l"(:"l ;C;B
JOHN R FORAN
STEPHEN C. OFFUTT (0D 4412022 » o FA% me;) %]:
June 2, 1994 =4 v 5
[Ralep] P
wmmn 3 av.:: g
= hnd R R I3
£ ™ :
Mr. Richard Boyd = o ;
National Highway Transportation e i
safety Administration
400 Seventh Street, S.W., Room 5326
washington, D.C. 20590
Re: Decedent - Prince George's County Police 3
Officers Bagileo and Fleming i
Dear Mr. Boyd: - F

TRt

Pursuant to our telerhone conversation of June 1, 1994, enclosed
please find the accident reconstruction reports for Officers
Fleming and Bagileo and the information I have previously re-
ceived from the County Prosecutor's office in Hackensack, New
Jersey. Some of this material may be repetitive, but I wanted to
make sure you received all relevant information.

IR " 5

From my reading of these reports, I believe it is possible that
both officers, while conducting high speed chases, reduced power
during braking maneuvers, and may have then suffered some type of
steering bind or lock-up. Hopefully testing will be conducted at
high speed which may mimic the conditions under which both
officers were killed. I thank you in advance for your kind
attention and please feel free to call me should you need any

assistance on my part. X
Very truly yours,
HOROW;TZﬂAND FORAN, P.A. ¥

p

Timothy J. Driscoll
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MFEMORANDUM

TO ESH

FROM TJD

RE BAGILEO & FLEMTNG
DATE 5/19/94

see the attached from Bergen Co. New Jersey. Most of
+this material is reiteration of prior knowledge. Of not& are the
areas outlined in red near the end of the documents. Sgt. O’Brien,
on page 3 of his 1/11/94 letter, infers that high speed operations
kick in the overdrive and up the rear-end transmission ratio, thus,
the engine speed lowers and tip up may occur.( I think, If I
understand him correctly, he is saying that the gear ratio changes
when the overdrive kicks in, the workload is temporarily reduced
on the engine, power levels drop and a corresponding loss of power
to the steering and brake mechanisms may occur. The analogy could
be similar to a bicycle changing gears, when you shift, there is
a temporary power reduction and reduced workload as the gearing
changes and your legs adjust to the different stress.)

The second item of interest is the Police Magazine
article from December of 1991. Notice the first time the Crown Vic
n"stepped out", occured at the beginning of a turn after an initial
high speed burst. This scenario could be very similar to our
officers making an initial high speed turn or braking manuever.

The biggest problem I have with the testing so far, is
the lack of high speed analysis. If O’Brien is right, it may only
take one brake or turn at high speeds to cause this phenomenon. The
Police Magazine Article would seem to confirm this. Obviously, most
people i-terested in living, do not test defective vehicles at 75-
100 nph. Who Xknows maybe Dennison or Wakefield have someone
available? My gut feeling is that high speed testing will show
positive results and that O’Brien will be vindicated in the future.
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Bffice of the County Prosecutor
County of Bergen

HAckEeNsAck, NEw Jersey 07601
(201) 646-2300

John J. Fahy

Prosecutor

Frank Puccio

First Asnisiant Prosecutoe

Michael J. Tobin

Chuef of Investigators

April 1, 1994

Enclosed please find copies of the reports which you have
requested with regard to the 1992/1993 Ford Crown Victoria Police
Vehicles.

!
If your department has experienced an accident involving said
vehicles or similar incidents regarding the steering and/or braking

problem, it is requested that you forward all pertinent reports to
this office at the aadress listed below.

Bergen County Prosecutor’s Office
Fatal Accident Investigation Unit
Justice Center, Room 215
Hackensack, New Jersey 07601

Thank you.
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®ffice of the QI‘n'mttg Prosecutor

County of Bergen
- HACKENsack, New JERSEY 07601

{201) 646-2300
John J. Fahy Frank Puccio
’ - First Assistant Prosecutor
Michael J. Tobin
March 29 :» 1994 Cluef of Inventigators

3

ALL BERGEN COUNTY POLYICE CHIEFS

Dear Chief:

Oon Nover:w;* 22, 1993 Paramus Police Officer Vincent Brock died
while respondig to a false report of a shooting at the Garden
State Plaza Mall. His automobile crashed into a telephone pole.
He was driving a 1992 Ford Crown Victoria, 4-doo:i police car

equipped with the standard police package and without an anti~
locking braking systenm.

As part of our investigation into the tragic death of Police
Officer Brock, we began to focus on the 1992 and 1993 Ford Crown
Victoria police car. Vie discovered that the automobile has a
deficiency which can be called "power steering bind" or "“deep
throttle oversteer."” I was unable to test a 1994 model and do not
know if this problem was corrected,

I have enclosed the following:

(1) article from Police-The law Officers Magazine dated
December 1991; (2) report of Sergeant Timothy O'Brien; (3) report
or Senior Investigator Joseph Cofone; (4) report of American
Standards Testing Bureau, Inc.; and (5) curriculum wvital of
principals of American Standards Testing Bureau, Inc.

All of the reports come to thz conclusion that the 1992 and
1993 Crown Victorias become difficult to steer under extrexe
conditions. Although this may not be a problem for civilians this
does create concern for police officers who could be involved in
foreseeable police pursuits or responses to police emergencies.

The test that was done on March 21, 1994 by A.S.T7T.B. is very
significant. The exemplar vehicle (vehicle with no modifications),
and the test vehicle (vehicle equipped with the power steering pump
and the brake master cylinder assembly from Police Officer Brock's
vehicle) and the original Brock vehicle were ordered & and
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delivered to the Paramus Police Department in the same lot. Theiw
vehicle identification nunbers are :

(1) 2 FACP72WXNX217 {315
(2) =2 FACP72WXNX217 {316
(3) 2 FACP? 2WXNX217 {317

These cars rolled off of the assembly line one after another.

simply stated, the 1992 and 1993 Ford Crown Victoria vehicles
may not be appropriate for police pursuits where rapid braking and
turning is necessary. The steering wheel becomes difficult tc turn
when the operator executes a series of quick turns or swerves with
the operator's foot off the accelerator pedal. This condition can
occur at any speed and becomes more pronounced at higher speeds and
when braking during maneuvers.

T realize that many departments have 1992 and 1993 Crown
victorias in their fleet. I request that you distribute these
reports within your department and send your officers to the
cunmulative skill pursuit driving course. With this training they
will be better akle to understand the idiosyncrasies of their
avtomobiles.

Police officers receive training in almost every aspect of
police work. since most police officers spend several hours per
day in their automobiles, it is imperative for both the safety of
our officers and the public at large that we instlitute a police
vehicle training program. T will be meeting with you shortly to
develop this program. our goal is to have every police officer in
the county to complete this program by the end of 1935.

very truly yours,

J@HN J/FAHY /

Bergen Couq£§ ProsecutoY
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40 WATER STNEET, NEW YORK. N Y. 10004 . PHONE: (212) B43-31568 . FAX- (212) 8252250

March 24, 1994

Bergen County Prosecutor's Office
Fatal Accident Unit

Justice Center

Hackensack, NJ 07601 ,

Att: Mr. John J. Fahy, Bergen County Prosecutor

Gentlemen:

RE: Vvincent Brock; D/A - 11/22/93
Your File #DBAS3-87
ASTB P. #14172; LR. #294°0

Pursuant to your recent reguest, ASTB/New York has conducted an engineering
examination of certain evidence allegedly involved in captioned single-
vehicle accident. Background information for our study was retrieved from
the sources listed in Schedule A, attached.

1t was reported that on November 22, 1993, P.O. Vincent Brock of the
Paramus P.D. was on patrol in a 1992 Ford Crown Victoria police vehicle.

At one point in the early evening, Officer Brock received a radio
communication of a crime in progress, later proven to be spurious, at the
Garden State Plaza Shopping Center, In order to travel to the location,
Officer Brock drove in an easterly direction along the Plaza Service Road,
adjacent to State Route #4. Reportedly, his speed approached 60-70 MPH and
it was necessary to change lanes a oumber of times to avoid other vehicles.
As the patrol car reached a point about two hundred feet (200') west of
PSEAG service pole #65256 near the plaza entrance, the auto began to
sideslip and rotate in a clockwise direction. The vehicle subseauently
slid sidewise into the pole, striking the latter on the driver's side. The
left front door was crushed inward in excess of two feet (2'). Officer
Brock expired from injuries sustained in the collision.

Subsequent to the accident, it was alleged that certain defects in the 1992
Ford Crown Victoria may have precipitated the accident. More specifically,
a series of driving tests conducted under extreme conditicns reportedly
disclosed that the power steering assist function became temporarily
impaired, as well as the power brake assist function. Accordingly, it was
thought that similar conditions may have been initiated by the high speed
maneuvers conducted by Officer Brock shortly before the accident, thereby
causing a loss of control of the vehicle.

g

pProceeding further, 3 comprehensive examination of the Owner Notification
bulletin, the safety recall notice and the FMC Technical Service Bulletins

WAS (Ref. Schedule B, attached). None of the problems covered inc’
Schedule B are causally related to the Brock accident. q}¢
P § ~4 h)

AN INDEPENDENT TEZHNICAL AGENCY FOR CERTIFICATION CONSULTING RESTARCH AND DEVELOPRMENT. SAMPLING AND TEETING
CXPERT CHEMICAL ELECTRICAL UECHANICAL AND METALLURGICAL INVESTIGATIONS SERVING (NDUSTRY AND PROFESSIONS
FACT FINDING LABONATORIES SPECIALIZING IN SPECIFICATICN AND STANDCARDIZATION OF MATERIALS PROCESSES AND TESTS
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1994

Subsequent to our review of the above information, we conducted an
examination of the accident vehicle at the Paramus municipal garage on
March 9, 1994. Pertinent identification «nformation recorded during our
examination of the subject equipment is as follows (Ref. Figures 1 and 2,
Plates #96227 and #96228):

Make - 1992 Ford Crown Victoria 4DRSDN
Equipment - Police package

VIN - 2FACPT72W3INX217317

P.D. Car - #14

At the time of our examination, the cdometer registered 22,162 miles (Ref.
Figure 3, Plate #96229). Our examination disclosed the following:

1)

2)

3)

4)

5)

6)

The roof had been cut from tbe body of the vehicle. This had
been done during rescue operations (Ref. Figure 4, Plate
#9€230).

The left front door and frame of the vehicle had sustained
massive collision cdamage due to the impact with the utility
pole (Ref. Figures 5 and 6, Plates #96231 and #96232).
Figure 7, Plate #96233, is a view of the deformation
(intrusion) taken from above the vehicle, looking down. The
intrusion i¢ in excess of two feet (2'), indicating that the
impact speed was about 40-45 MFH.

The LR wheel was removed at the time of our examination (Ref.
Figure B, Plate #96234). Note the presence of remnants of a

shrub entangled in the caliper/disk assembly. Examination of
the brake components did not disclose any unusual conditions.

The LR tire and rim wer2 produced for our examination (Ref.
Figure 9, Plate #96235). The outboard edge of the rim
exhibited a dent, most probably caused by an impact with the
curb at the accident site (Ref. Figure 10, Plate #96236). The
tire was fully inflated. It was determined that the tire was
not rotating at the time of impact.

A similar dent was found on the outdoard rim of the LF tire
(Ref. Figure 11, Plate #96237). The same observations and
conclusions apply to the LF wheel as for the LR wheel.

The tread depth on all four (4) tires was found to be adequate
(Ref. Figures 12 through 15, Plates #96238 through #96241).
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7) At the time of our examination, the power steering pump and
brake master cylinder had been removed from the vehicle. The
exhibits were provided to ASTB and transported to our
laboratories for examination.

g) The brake pedal had been cut off during rescue operations (Ref.
Figure 16, Plate #96242). However, depression of the brake
lever activated the master cylinder push rod in the normal
manner,

9) The record reflects that the vehicle was involved in a major
front end collision on January 6, 1993, at which time the
mileage was 4,022, Extensive repairs were made to the auto.
Accordingly, we eramined the left front end of the vehicle,
where the impact had occurred (Ref. Figure 17, Plate #96243).
No readily obvious defects were found.

Subsequent to our field examination, the power steering pump, master
cylinder and brake pedal were examined for defects in our laboratories
(Ref. Figure 18, Plate #06244). With respect to the master cylinder
assembly, no dafects were found and the reserveir was in good condition
(Ref. Figures 13 and 20, Plates #3624% and £96246). Similarly, the power
steering pump and brake pedal were unremarkatle (Ref. Figures 21 and 22,
Plates #96247 and #56248).

ASTB also examined the accident site, which is located about thirty feet
(30') west of the entrance to Garden State Plaza (Ref. Figures 23 and 24,
Plates #96249 and #96250). The accident pole had broken off in the
collision and had been replaced with a new unit (Ref. Figure 25, Plate
#92651). The roadway 13 level and straight proceeding in an easterly
direction to the accident site. Shortly thereafter, one can make a right
turn into the shopping cemplex, or proceed east (Ref, Figures 26 and 27,
Plates #92652 and #92653). Figure 28, Plate #92654, is a view of the
road~ay, looking west from the turn off for the shopping center. The
accident pole location is on the left in this exhibit. Our site
examinaticn did not disclose any significant road hazards which may have
been causally related to the accident, other than the presence of a
downramp on the right cide of the eastbound iane, abcut three hundred
forty-five feet (345') from the accident pole. This ramp essentsally has
no merge zone with the main roadway, but is provided with a "YIELD" sign.
A motorist descending the ramp at highway speeds onto the main road would,
in our opinion, present a potent nazard to eastbound traffic, especially
motorists traveling in the right iane.

1n accordance with the description of the accident sequence and diagrams
provided by the gBergen County Prosecutor's Office, it would appear that
officer Brock was initially traveling in the left lane &s he approached the
Garden State Plaza. Thereafter, he shifted into the right lane, preparing
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to enter the shopping center. At that time, he encountered an auto
proceeding down the ramp on his right and, accordingly, swerved to the Teft
lane. Thereafter, he pulled ahead of the aforementioned auto and swerved
to the right to make the turn into the shopping center. At that time, the
patrol car began to slide to the left and rotate in a clockwise direction
towards the accident pole. The distance between the initial yaw and the
pole was approximately two hundred four feet (204'). As noted earlier, the
force of the collision was sufficient to deform the driver's door inward
over two feet (2').

A series of auto test trials were conducted on March 21, 1994 in the
parking lot of Giant Stadium, Meadowlands, NJ. These tests were conducted
according to the following protocols:

1) A "training” course was set up using traffic cones. This
course consisted of a series of turns, included two (2) U-
turns, all of which are Graiven at high speed (Ref. Figure 29,
Plate #956255).

2) i reconstruction of the path of travel of the Brock patrol car
was also set up with the aid of traffic cones. This course was
constructed to scaie (Ref. Figure 30, Plate #96256).

3) A standard 1962 Ford Crown Victoria patro) car was used as an
exemplar vehicle in initial test trials (Ref. Figure 31, Plate
#96257). The VIN of the vehicle was:

2FACP72WXNX217375

4) The trst vebicle consisted of an identical (unmarked) patrol
car in which the brake master cylinder assembly and power
stesring pump from the Brock vehicle had been installed (Ref.
Figures 32 and 33, Plates £96258 and £96259). Pertinent
information relevant to the test vehicle is as follows:

Mileage - 9,199 (Ref. Figure 34, Plate #96260)
] Tire pressure - 35 psi
Plate # - MG-2735
VIN « 2FACPT2WXNX217316

A series of runs were made with the exemplar vehicle and test car in order
to quantify the power steering problem under a number of conditions, as
follows:

LI T
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1) We brought both vehicles up to a speed of 30 M°H, releasec the

throttie and conducted a series of rapid ewerving maneuvers.
In all cases, the power steering assist functiow diminishead
during said maneuvers, making it difficult to control the
vehicle. The duration of the loss was estimated to be about
two (2} seconds before the hydraulic pressure of the power
steering pump rose to a normal jevel. This operation was
conoucted ten (10) times, with the same results.

%
i
)
f

2) A series of ten (10) passes through the "training" course also
resulted in the aforementioned problem with the power steering
assist but to a lesser degree.

3) Two (2) passes through tne reconstructed path of travel of the
Brock vehicle were conducted with the exemplar patrol car. in
both cases, the auto "spun out” (rotated clockwise) at the end
of the course, which represented the attempted right turn inte
the shopping center. Speed trials were conducted at 4C MPH and
46 MPH, respectively.

4) Two (2) passes were made with the test vehicle operated by a PD
driver/instructor. The test auto also “spun out" at the end of
the course at the aforementioned speeds.

5) Lastly, we drove the test vehicle twice through the course at
the same speeds in (4) above and experienced the same results.
with respect to the power steering function, we experienced 3
partial loss of same during the maneuvers through the course.
No air entrainment (inditative of a pump cavitation) was
detected in the pnwer stvering fluid before or after the trials
(Ref. Figure 35, Plate #46261).

On the basis of our exarination, road tests and engineering analysis of all
evidence produced to date in this matter, we submt that there is no doubt
that a "drop throttle” syndrome exists in the 1932 Ford Crown Victoria
police vehicles. Wore specifically, one will experience a sukstantial loss
of the power steering assist function whea executing a series of extreme
maneuvers with the auto, accompanied by repeated depression and release of
the throttle pedal. Although atypical of the average civilian driver,
police personnel are often required to conduct said maneuvers, especially
in pursuit operations. Accordingly, it would appear that a design defect
exists in the subject PD equipped vehicles, in that one could experience 3
temporary impairment of the power steering function under extreme
conditions. It should be noted that at no time during our auto tests did
we experiente any brake problems, We thus cannot comment on the alleged
brake function impairment reported with 1992 Ford Crown Victoria (non-ABS)
vehicles.

el N c"\
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In summary, our analysis of 1992 Ford Crown yictoria vehicles equipped for
pol::e use disclosed that the power steerini assist function becomes
impdired under extreme, but foreseeable driving conditions. More
specifically, the steering wheel becomes difficult to turn when executing a
series of quick turns or swerves with the operator's foot off the
accelerator pedal. This condition can occur at relatively low speeds and
becomes more pronounced at higher speeds and/or when braking during the
maneuvers.

Respectfully submitted,

AMERICAN STANDARDS YESTING BUREAU, INC.

L. LT s,

pP. A. Ast, Eng.Sc.D.
Sr. Project Engineer

) N7Mr ’

V. Worfopgyles, Eng.5¢.D.
Technical”Director

J

PAA/VIR /DK
Enc.

s
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Information Sources

SCHEDULE A i

1)
2)

3)

4)

5)

6)
7)

8)
9)

10)

11)

NJ PAR ¥283169 relevant to the accident.

Maintenance and repair records for the 1992 Ford Crown Victoria

police vehicle involved in the accident. :
¥

Accident history of the subject vehicle prior to Ncvember 22, 19§3.
including PAR's and damage estimates.

Borough of Paramus, NJ Specifications for 1992 Ford Crown Victoria
Poiice Vehicles.

Ten (10) Technical Service Bulletins issued by Ford Motor Company for
the 1682 Ford Crown Victcria model.

Safety Recall Bulletin #82543 for the 1992 Ford Crown Victoria model.

Owner Notification Program #93B25 documents relevant to the above
vehicle model.

Copy of VINASSIST report for the subject vehicle,

Ford Motor Company Service Bulletin Report, issued by NHTSA on

- December 3, 1393.

NHTSA listing of owner reports for the 1992 Ford Crown Victoria
sedan.

Two (2) drawings of the accident site and path of the accident
vehicle.




Bergen County Prosecutor's Dffice
ASTB P. #14172: LR. #29440

March 24, 1384
Page 8

Service and Recall Bu

1)

2)
3)

SCHEDULE B

lletins

The Owner Notification is concerned with braking problems with ABS-
equipped polire vehicles. The auto jnvolved in the instant case was
not equipped with an antilock brake system and, accordingly, the
notification did not apply to same.

The Safety Recall Notice also applies to ABS-equipped vehitles only.

The Te:hnicgi Service Bulletins are concerned with the following
problems with the 1992 Ford Crown Victoria;

ARTICLE 4
91-3-2
8i-18-2

82-g-¢€

92-12-4
92-14-3
92-15-8
93-5-4

93-7-3

§83-10-1

93-16-2

PROBLEM
Rear brake hose washers
Rear tail light lens

vpuising™ of power steering at certain speeds
(steering function unaffected)

Brake roughness (rotor run out)

"Clicking" noise when brake pedal is depressad
Brake shift interlock

vSnueak" *n steering column

Furging air from power steering unit (pre-delivery
and repaired vehicles only)

ABS lamp failure

Front brake rotor roughness/brake lining material
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BERGEN COUNTY PROSECUTOR'S OFFICE

REPORT OF INVESTIGATION PAGE#1 OF 8

CASE TITLE:IN THE MATTER OF P.O. VINCENT BROCK CASE#:93-87

INVESTIGATOR: SR.INV. J. COFONE SQUAD:FAIU DATE: March 28,1994

OTHER INVESTIGATORS:SR.INV. ¥AUL CARDONE

REPORT RE: SPECIAL REPORT

REPORT ON CROWN YICTORIA

on November 24,1993 T received 2 telephone call from sqgt.
Tim O'Brien of the Paterson Police Department. Sgt O'Brien told
me that he is the chief Driving Instructor for the Paterson
Police Department and has been involved in the development of the
NJ Attorney General's pursuit Driving Course. He told me that he
has personally conducted a multitude of dynamic driving tests
utilizing 1992 Ford Crown Victorias. He told me that he
discovered two prominent handling deficiencies he has noted
regarding the vehicle. One condition results in a temporary loss
of the power steering assist. The second condition results in a
tenporary diminished braking. Both are chronic conditions. On
those occasions wvhen either condition develops, it does so atfter
or during times the vehicle undergoes several consecutive hard
steering maneuvers. The sergeant said that he has had
conversations with representatives from Ford Motor Company
regarding each condition. He also said that Ford's response to
the braking problem was to change the size of the master
cylinder. Sgt O'Brien said he felt compelled to contact us after
he discovered that a 1992 Ford Crown Victoria was involved in the
collision.

on November 24,1993 I called the National Highway Traffic
safety Administration in washington, DC and requested information
regarding safety recalls, defect investigations, vehicle owner
complaints, and technical service bulletins pertaining to 1992
Ford Crown Vvictorias. )

on December 7,1993 1 spoke with Sgt Bob Ping of xhe Michigan
State Police precision Driving Unit inquiring as to their tests
of the 1992 Ford Cxown Vietoria. He told me the ofricer who
performed the tests, Lt curt VanDenBerg was no longer with the
unit. Sgt Ring told me he would check for records pertaining to
any problems encountered with praking or steering during their
track testing of the vehicle. I subsequently received a copY of a
teletype issued by the Lodi CA Police Department regarding -~

braking and cteering problems with their 1992 Ford Crown c’i

victorias. ("."}
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On December 15, 1993 I received the NHTSA information, I
Jearned there were 193 vehicle owner counplaints, 105 technical
service bulletins issued and 1 defect investigation conducted. ‘
Several of the technical service bulletins applied to braking and )
steering components of the vehicle.

on December 16,1993 I visited Ford Motor Co distribution
center ir; Teterboro where I spoke to Customer Relations Manager
Tem Suttles. Mr Suttles was served with a subpoena duces tecum
for any and all records regzrding any recalls, owner
notifications, or technical service bulletins pertaining to the :
steering, brakes and suspension for the Paramus Police vehicle
involved in the collision. After serving the subpoena, a legal
represcatative from Ford telephoned and briefly spoke with i
Executive AP Hennessey.

on December 22,1993 I spoke to Dennis Callahan, who is the
Building and Equipment Supervisor of the city of Lodi California
Public Works Department. Mr. Callahan told me about a problem the
Lodi PD experienced with 1992 Ford Crown victoria regarding an
occasionally occurring, temporary loss of the power steering
assist during rapid steering maneuvers. The affected vehicles
were manufactured in Canada in June of 1982. Mr Callahan said he
received complaints from Lodi CA police officers regarding an
occasional diminished braking of the vehicles. This condition was
reported to have occurred after the police cars were subjected to
several quick and severe left to right steering maneuvers. Tests
he conducted failed to disclose any brake failure. He contacted
Ford Motor Co. Ford sent representatives to Lodi CA to examine
the vehicles. Ford changed the master cylinder in the cars. They
attributed the steering loss to the fact that the tests performed
by the Lodi Police were conducted on a test track.

Also on December 22,1993 I spoke to Craig Petersen who is a
writer for POLICE magazine. In September of 1991 Mr Petersen test
drove a 1992 Ford Crown Victoria at the Michigan State Police
Driving Facility in Lansing, MI. He wrote an article in the
December 1991 issue of the magazir2 in which he describes a
condition referred to as drop-throttle oversteer. This condition
was attributed to the designed tendency of the vehicle to
oversteer. He told me the vehicle he tested was a pre-production
model. He said Ford was made aware of the condition and stated
they designed the oversteer tendency out of the car. 1In
subsequent tests he conducted, Mr Petersen said the drop throttle
oversteer condition did not occur. When asked if he had ever
experienced any unusual steering condition with the vehicle Mr
Petersen told me about a temporary steering loss that occurred
after several consecutive quick steering inputs. He also
experienced the same steering condition in the 1993 Ford Crown
Victoria. His findings were documented in articles he wrote in

£ —"the December 1991 and 1992 issue of POLICE magazine. <ty
.§;:£95;«”’ on January 4,1994 I called Mario Sanna, Fleet Supervisor
.lu
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complaints from Sheriff's Deputies regarding an intermittent loss
of power steering assist cn their 1992 Ford Crown Victorias at
speeds in the range of 65-70 MPH. Some of these power assist
losses may have occurred during emergency call responses. Mr
Sanna said he contacted Ford. They sent representatives Don
Wilson and Dave Shaffer who tested the vehicles but found no
problem. The representatives told him inat the power steering
pump was a new design for 1992. The involved vehicles were
manufactured in Canada in July and August of 1992.

On January 5, 1954 I spoke to Lt Stan Olsen of the las Vegas
Metro Police Department. He told me about brake problems his
department experienced with their 1992 Ford Crown Victorias
equipped with ABS during the spring of 1993. It seemed that after
three or more quick consecutive steering inputs the brakes would
fade. He said they learned that the rear brake calipers were not
performing properly due to a deficiency with the master cylinder.
The lieutenant said that one non-injury collision involving the
Crown Victoria has been attributed to the braking deficiency
condition. The lieutenant also said that Ford was contacted and
sent representatives who took three police cars to a testing
facility in Kingman, Arizona. Ford evidently told LVPD that the
master cylinder was too small to adequately engage the rear
brakes under certain conditions. Ford replaced the master
cylinders with a version typically found in the Mercury Marquis.
It is believed that they subsequently instituted a design change
for this component. LVPD has not had a reported problem since.

on January 7,1994 I spoke to Master Sergeant Scot Bodamer
vho supervises fleet maintenance at Nellis Air Force Base in
Arizona. He said he maintains a small fleet of 1592 Ford Crown
Victorias. Although no one on base has reported any immediate
problems with the vehicle, he has received bulletins from his
headquarters at Langley AFB, in Virginia, to take the vehicles to
a near by Ford dealership to repair components of the brakes and
suspensions.

On January 10,1994 I spoke to Undersheriff Tom Brenneman of
the Stafford County, Kansas Sheriff's Department. The
Undersheriff told me that he recalled two or three reports
occurring approximately seven to eight months ago involving the
temporary loss of the steering power assist for some of his
department's 1992 Ford Crown Victorias. He said the condition was
reported to occur at low speeds during turning maneuvsais. The
affected vehicles were taken to a local Ford dealership and there
have been nc complainte since that time.

on January 10,1994 I spoke to George Wendell, from Carson
City Nevada who is a private investigator. Mr Wendell was
formerly an investigator with the Nevada division of

Investigation. In 1992 he was involved in a case involving a éﬁ\
Nevada Department of Probation employee who was involved in a c .
ccllision involving a 1992 Ford Crown Victoria equipped with a (P
police package and ABS. The collision occurred when the driver of 'g}
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the Crown Victeria attempted to make a sudden stop for a school
bus, swerved out of control and struck a tree. Mr Wendell said
that according to two mechanics that examined the vehicle a
problem existed with the front brakes.

On Sanuary 11,1994 I spoke to Lt. Robert Racine of the
ontario California Police Department. He told me that on
January 1,1994 his department investigated a collision that
occurred during a high speed pursuit involving a San Bernadino
Sheriff's car. The vehicle lost control in a turn and struck a
tree. The officer driving the car sustained minor injury. The
involved police car was a 1993 Ford Crown Victoria equipped with
ABS. The lieutenant said that the investigation appears to show
that as the car decelerated rapidly after entering a curve a

ﬁ%{"’broblem may have developed with the brakes. A static examination

of the vehicle showed that there was brake reserve.

On January 14,1993 I spoke to Jay Dennett, Program Manager
for the Motor Transport Section of the California Highway Patrol.
Mr Dennett told me about a braking problem he learned about while
testing a 1992 Ford Crown Victoria equipped with ABS. CHP
received the car as a prototype and prelude to a fleet of such
vehicles it had ordered. Mr Dennett said that his department
found a diminished braking that occasionally occurred after
several quick consecutive steering inputs. Two brake applications
were required to restore braking ability. The first application
reset the brakes and the second application produced braking,

Mr Dennett said Ford was alerted to this condition and that their
remedy was to change the brake master cylinder to a Mark 8 type.
Since this exchange of mascer cylinders CHP has not experienced
the braking problem. Mr Dennett also alerted me to a problem
regarding ceasing engines with the Crown Victorias.

on January 24, 1994 I contacted NHTSA in Washington DC and
roquested copies of several technical service bulletins
pertaining to braking and steering conditions and components for
the 1992 Ford Crown Victoria.

on January 25,1994 myself and Sr Investigator Cardone
visited Tom Suttles, Owner Relations Manager for the Ford Motor
Co at the Ford Partes Distribution Center in Teterboro. I served
Mr Suttles with a second subpoena which in addition to decuments
requested in the initial subpoena, aiso requested documents
regarding any communications with other police departments and
testing and analysis regarding the steering and braking systems
of 1992 Ford Crown Victoria police cars. Mr Suttles told me that
the information requested in the initial subpoena was almost
ready for delivery. He also informed me that he received an
inquiry from the Boro of Paranmus Fleet Supervisor regarding
steering problems with their police cars.

on January 25,1994 Sr Invectigator Cardone and I visited
Tony Pigoncelli, Paramus Fleet Supervisor. He told me he sent a¢73
Jjetter dated January 10,1994 to Mr Suttles of the Ford Motor Co (4
in Teterboro reguesting that they furtrer investigate a temporary ¢}

©
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loss of steering encountered during the testing of Paramus Police
Department's 1992 Ford Crown Victorias. He has yet to receive a
reply. I asked Mr Pigoncelli to contact me upon any comnunication
from Ford Motor Co.

On February 2,1994 I returned a call to NYHTSA in Washington
DC. They requested further information on technical service
bulletins I had requested. I mailed the reguested information on
February 3,1994.

On February 33,1994 T received a telephone call fronm
Mr Jay Logel, an attorney for the Ford Motor Co, Dearborn MI.

Mr Logel told me that he was calling in regards to our subpoena
duces tecum and did not as of yet have all the information
requested., I asked him to forward what ever was presently
available and send the balance within the next two weeks. He said
that he believed he would be able to comply with this request. He
said he had to speak with people who would be able to provide the
necessary information. He appeared tc be remotely acguainted with
the general facts in the case. On February 4, 1394 I received a
Federal Express FedEx letter containing various technical service
bulletins.

On February 17,1994 Myself and Lt. Compagnone of the Paramus
PD met with Dr V. Morfopoulos and Dv Paul Ast of American
Standards Testing Bureau Inc, 40 Water St, NY,NY at their
offices. We discussed the general facts of the case and also
the mechanical conditions that were discovered during dynamic
testing we conducted and discusserd previously in this report. Dr
Ast was provided with a copy of the engineer's diagram and will
be provided with other pertinent documents. After reviewing the
documents and conducting his own resezrch Dr Ast will advise me
as to the type of examination or testing that may be reguired,and
when such testing and examination can take place.

On February 28, 1994 I telephoned Jay Logel attorney for the
Ford Motor Company in Michigan. 1 was informed by his secretary
that he was not in but would return my call. He returned my call
on March 1, 1994. J asked him when I could expect the balance of
the information requested in the subpoena duces tecum. He said he
was in contact with Ford engineers and would have to recontact
them. I asked him to contact me as soon as possible and advise me
of progress in this regard. I also provided him with the serial
number from the master cylinder of the vehicle involved in the
crash and asked him if he could provide exterior and interior
measurements of the unit. He said he would attempt to provide
this information.

On February 4, 1994 I received a call from American
Standards Testing Bureau that they would like to examine the
vehicle involved in the ccllision on February 9, 1994, ASTB also
request an exemplary vehicle be made available at the same time.
Arrangements were made with Paramus PD to have the requested
vehicles brought to their Boro Garage on the day before the exep.

On March B, 1994 I redeived a packet from NHTSA which (

c{-‘;
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contained a number of technical service bulletins requested on
January 24,1594. Also included were four pages of broadcast
messages sent from Ford to its dealerships.

on March 9, 1994 I met Dr Paul Ast from American Testing
Standards Bureau at the Paramus Boro Garage where he conducted an
inspection of the vehicle involved in the crash. Present during
the examination was Inv Jeff Weinberg, Deputy Chief Majcher and
Chief McCormack of the Paramus Police Department, Boro Mechanic
Tony Pigoncelli and SO John Murphy of Bergen County Sheriff's
Department BCI. At this time I turned over vehicle parts,
previously removed from the crash vehicle, to Dr Ast for his
further inspection back at his laboratory.

on rMarch 10,1994 I received a call from Dr Ast. It was
agreed that dynamic testing of two vehicles similar to the crash
vehicle would be scheduled for March 17,1994. One of the vehicles
will be refitted with parts removed from the crash vehicle.
Following the communication with Dr Ast I contacted PO Ed Weber
to make arrangements for him to conduct the removal and
jnstallation of the parts as indicated above. The refitting will
be done on March 15, 1994.

on March 15,1994 I was present while PO Edward Weber cf the
FAIU, who is also an ASE certified auto mechanic, installed the
master brake cylinder and power steering pump from the vehicle
jnvolved in the collision into a similar police vehicle. Present
during this exchange of parts was Paramus Fleet Supervisor Tony
Pigoncelli. On March 21,1994 I witnessed PO Edward Weber
reinstall the original master cylinder and power steering pump to
the test vehicle. I then retrieved and secured the components
that originated from the crash vehicle.

on March 22,1994 I telephoned Mr Jay Logel of the Ford Motor
Company to check on the progress of our subpoena. He told me that
he was presently in the process of speaking to engineers about
some of the requests in the subpoena. He said I woulda shortly be
receiving information about the brakes, a drawing of the master
cylinder, and data regarding the vehicle computer. 1 asked when I
would receive information about communications between Ford
engineers and other police agencies regarding the Crown Victoria
as set forth in the subpoena. He said I would socon have
information in that regard also.

TESTING

Oon December 23,1993 I supervised the road testing of &
police vehicle similar to the police vehicle involved in the
collision. Inv Weinberg assisted along with Sgt Tim O'Brien,

PO Michael Deprospo,and PO Gus Seyden of the Paterson Pclice
Department Traffic Division. These men are instructors for the
Attorney General's Cumulative Skill Pursuit Driving Course. Also

assisting was PO Ronald Polonkay of the Garfield PD who is 0
an FAIU investigator. - e
g,
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The tests were conducted in the Alexanders parking lot
located at Rt 17 and 4 in Paramus. The vehicles tested were a
1992 Ford Crown Victoria Police Car VIN # 2FACP72W4NX217326,
manufactured in May 1992, in Canada and owned by the Boro of
Paramus and a 1993 Ford Crown Victoria Police Car,

VIN # 2FACP71W3PX172576, manufactured in April 1993 in Canada and
owned by the City of Garfield. The 1993 model was equipped with
ABS. Tests were video taped.

Each vehicle was put through the Cumulative Skill Pursuit
pPriving Course numerous times. This driving course is designed to
acquaint urban and suburban police officers with real world
emergency maneuvers they can reasonably expect to encounter
during the course of their duty. The course is” additionally
designed to educate officers as to the performance limits of
their vehicles. Once armed with this knowledge officers learn to
successfully and safely negotiate their vehicles through
emergency driving situations under various conditions.

I personally drove the 1993 Ford through the course five
times and videotaped PO Deprospo from the front passenger seat as
he drove the 1992 Ford through the course at speeds between 20 to
25 MPH. On at least three occasions while proceeding through the
last steering exercise in the course, which corsisted of steering
left and right through a series of cones, I experienced a brief
loss of power steering assist. The temporary power steering loss
occurred when I removed my foot from the accelerator and
attempted to quickly steer around the cones. The condition
appeared to develop after the second or third consecutive
steeringwinput. The power steering returned after 1I applied the
brake and the vehicle slowed.

On one occasion while driving from the first evasive segment
into the first turn around segment of the course I experienced
what appeared to be a temporary loss of braking. I recall that
during the testing and video taping of the 1992 Ford that PO
Deprospo remarked experiencing similar handling deficiencies.
Experiences of the same nature were also expressed by the other
officers participating in the tests.

Sgt O'Brien has filed a repor*. regarding testing he
conducted relative to this investigation.

On March 21,1994 a second series of tests were conducted in
Lot 16 of Giants Stadium in East Rutherford. Two Paramus Police
vehicles were utilized. Car 17, a 1992 Ford Crown Victoria
unmarked unit, VIN # 2FACP72W1NX217316, with an odometer reading
of 9199 miles, was refitted with the master cylinder and power
steering pump from the crash vehicle. The second vehicle utilized
in the testing was a marked police unit, car § 7, a 159¢ Ford
Crown Victoria,VIN# 2FACP72WXNX217315, with an odometer reading
of 34743 miles. Both vehicles were equipped with Goodyear Eagle
GT+4 P225/70R15 tires inflated to 35 PSI. Car 17 was flat bed
towed from the Paramus Municipal Garage to the test site by ABQ..-
Towing of FT Lee, NJ. Car-7 was driven to the test site by e~

. '0
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Paramus Fleet Supervisor Tony Pigoncelli. I escorted the test
vehicles from Paramus to the test site. I arrived at the site at
approximately 10:20 AM where I met with Pr Paul Ast of American
Standards Testing Bureau and Sgt Tim O'Biien of the Paterson
Police Departument.

A course was set up which attempted to replicate the final
maneuvers of the crash vehicle. The weather was clear. Some
melting from snow mounds adjacent to the entry of the test area
created a narrow area of minor wetting of the road surface at the
entry point. The road surface in the immediate area where the
vehicle was put through consecutive hard steering maneuvers was
dry. FAIU Investigators Polankay and Hagal operated video tape
camcorders., The vehicle speed was measured by use of Doppler
Radar which was operated by PO Michael Deprospo of the Paterson
PD.

Under the direction of Dr Ast a total of six test runs were
conducted. The test vehicles were occup1ed by both Dr Ast and Sgt
O'Brien. Two tests were conducted using car 7 which was driven by
PO Tim O'Brien. The vehicle travelled at speeds of 40 and 46 MPH
respectively. Car 17 was used in the balance of the tests. Of
thecse tests PO O'Brien and Dr Ast each drove twice. Vehicle
speedis during this segment of the testing were 45,40,40, and 43
MPH respectively. I asked the drivers il during each of the smix
tests a temporary loss of power steering assist and or diaminished
braking was experienced. Neither Dr Ast or Sgt O'Brien reported
impaired or diminished braking. They each reported a temporary
loss of power steering assist for every one of the six tests that
wvere performed.

Following the testing, Car 17 was flat bed towed to Paramus
Municipal Garage by ABC Towing. I escorted the tow truck back to
the garage and watched it beinc unloaded and placed in the
garage. Car 7 was driven back to Paramus by Fleet Supervisor Tony
Pigoncelli.

IN ;;?COR'S SEIGNATURE: A W
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State of New Jersey
DEPARTMENT OF LAW AND PUBLIC SAFETY
DIVISION OF CRIMINAL JUSTICE
RICHARD J. HUGHES JUSTICE COMPLEX
25 MARKET STREET
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G!NERkE TRENTON, NJ 08250088 ASSISTANT ATTORNEY GENERZ
TELEPHONE: (609)984-6&00 DIRECTOR

[' VEHICLE SAFETY ALERT .

Lo e

To:  All Law Enforcement Agencies

From: James F. Mulvihill
Director

Re: VEHICLE SAYETY ALERT
1992 & 1993 FORD CROWN VICTORIA

Date: March 31, 1994

On November 22, 1993, Officer Vincent Brock of the Paramus Police Department.died
while responding to a call for service. His automobile crashed into a telephone pole, with
impact on the left side of the vehicle. He was driving & 1992 Ford Crown Victoria, equipped
with 8 standard police package and without an anti-lozk braking system.

A thorough investigation by the Bergen County Prosecutor's Office Fatal Accident
Investigation Unit disclosed a deficiency in the 1992 and 1993 Ford Crown Victoria police
car. The investigation revealed that these vehicles become difficult to steer under extreme
conditions. When the vehicle's throttle is suddenly released following repeated or extreme
turns or jane changes, the result is a drop in engine speed which causes the power steaing to
bind. This greatly increases steering wheel resistance making it very difficult to turn, and
may result in oversteer several seconds later when the power steering re-engages.

The American Standards Testing Bureau, Inc,, of New York, conducted detailed
testing of the 1992 Crown Victoria police car. In their report, dated March 24, 1994, they

conclude: . | C'Z‘
.
*. .. thet there is no doubt that 2 "deep throttle” gyndrome exdsts ir the 1992 ".,:
Ford Crown Victoria police vehicles. More specifically, one wall experience 2 Py
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substantial loss of the power steering assist function when executing a series of
extreme maneuvers with the auto, sccompanied by repeated depression and
release of the throttle pedal, Although atypical of the civilian driver, police
personnel are often required to conduct said maneuvers, especially in pursuit
operations. Accordingly, it would appear that a design defect exists in the
subject PD equipped vehicles, in that one would experience a temnorary
impairment of the power steering function under extreme conditions.”

Additional testing by the Bergen County Prosecutor's Office revealed the same
problem in the 1993 Ford Crown Victoria police car. No tests were conducted of the 1994
model. The results are outlined in detail in a report issued by the Prosecutor. The report
indicates that this problem is apparent only during extreme driving conditions, such as
emergency or pursuit driving, and is not apparem during normal, routine driving

Recommendations

If your agency uses the 1992 or 1993 Ford Crown Victoria police car, we recommend
the following courses of action:

1.

Should your agency's vehicles experience this or any other operational
difficulties, contact the Ford Motor Company or your dealer to report the
problem. To date, the National Highway Traffic Safety Administration hag pot
announced a recall of the vehicles in question.

As soon a3 possible, have all officers who drive the Crown Victoria complete
the Cumulative Skill Pursuit Driving Course outlined in the 1993 report of the
Attorney General's Task Force on Vehicular Pursuit. This course is a behind-
the-wheel exercise designed to increase the skills of police officers in
emergency vehicle operation and familiarize them with the unique qualites of &
specific type of vehicle. Ideally, all police officers would complete this course
periodically, and especially when vehicle types change. However, at this time,
we recommend that officers who drive the 1992 or 1993 Ford Crown Victoria
police car complete the course to become familiar with "deep throttle”
syndrome as well as any other operational characteristics unique this vehicle.

Information on the Cumulative Skill Pursuit Driving Course can be obtained
from your County Prosecutor ot from any police academy.

If you have any questions, please call the Division of Criminal Justice Law

Enforcement Standards Section-at (605) 984-0960.

M ‘vf"



Faterson Pnlice Avademy

;111 BROADWAY
PATERSON, NEW JERSEY 07505
(201) 8816842

January 11, 1994

Sir,

I am &a sergeant with the Paterson New Jersey Police
Department, where I have been employed for the past 19 years. 1 am
the chief driving instructor for the Paterson Police Academy and
have been so for the past 12 years. During the past year, myself
and my staff have been administering the Attorney General's
Cumulative skill pursuit driving course to over 2,000 police
officers in the State. The course is a behind the wheel course .
designed to increase the skills of the police officers in emergency '
vehicle operation.

Instructing this course has afforded me the opportunity to
become very familiar with the handling characteristics of both the
Chevzolet end Ford Police Packaged vehicles as I drive these cars
through the course every day. As a result, I have personally
become aware of certain difficulties associated with them,

In the month of December, I was contacted by Investigator
Joseph Cofone of the Bergen County Prosecutor's Office. He asked
me to assist him and his staff with an investigation that he was
conducting into an accident involving the fatality ~f a police
officer from Paramus, New Jersey while he was operatinia-1992 Ford
Crown Victoria police car. Subseguent to receiving permission from
my chief, 1 agreed to assist. ,

On Pecember 23, 1993, I met Investigators Cofone and Weinberg
at the site of the Alexanders parking lot in Paramus. This is the
location where our driving course is located. On the above date,
I arrived with Officers Michael DeProspo and Gus Seyden, both from
the Paterscn Police Department, ~e set up the cones for the
Attorney General's course and prepared to test the vehicles in
question. Prior to starting, Investigator Cofone asked me if I had
any negative experiences with the handling characteristics of the
Ford Crown Victoria Police Package vehicles with respect to
breaking and steering. I replied yes, and described the two
conditions that I have experienced: Deep Pedal Syndrome and Power
Steering Bind.

Jﬁﬁgﬁheep Pedal Syndrome can best be described as a condition Lhat
presents itself when the vehicle is put through a series 0of quick
turns or lane changes while under power without the use of the
brakes. The brake rotoré’flex during the turning movements and




xnock back the brake pistons into their bore. The very next tipe
the brakes are appliec, the brake pedal goes rlmost to the flocor,
In an ABS equipped veticle, the brake system reads a fault and
forces the brake pedal back to its normal position. During this
time, the vehicle continues to move forward thus increasing the
total stopping distance. This condition also presents itself to a :
lesser degree or these vehicles eguipped with conventional brakes. ;

Power Steering Bind can be described a2s & condition which
presents itself when the vehicle is put through turning movements
or lane changes and the throttle is suddenly released or tipped ;
out. The result is a sudden drop in engine RPM which causes the
power steering to bind. This greatly increases steering wheel
- resistance making the steering wheel very difficult to turn.

On the test date, Investigators Cofone and Weinberg arrived
with two vehicles that they wished to test. vehicle #1 was a 1952
Ford Crown Victoria #olice car from the Paramus, New Jersey Police :
Department. Vin # 2FACP72W4NX217326. This car was equipped with
conventional brakes. Vehicle #2 was 2 1593 Ford Crown Victoria
Police car from the Garfield, New Jersey Police Department.
vin ¢ 2FACP71W3PX172576. This car had ABS braken.

The tes+ing began with me taking Investigator Weinberg through i
the Attorney General's course ipn vehicle $#2, the Garfield Unit.
After a few familiarization runs, I took the unit through at speed
(25-35% mph). The unit first exhibited Deep Pedal Syndrome just
before the first U-turn. The unit went too deep into the turn
without my control. I continued through the course making my way
to the serpentine portion of the course. Midway 4into the
serpentine, I let off the throttle and attempted to make the last ;
two gates. The steering bind condition clearly presented itself
and preverced me from making the last gaste without hitting & cone.
1 subsequently asked tu2 two investigators to drive the Garfield
Unit in the course. After several runs when their skill levels
increased, both men indicated that they each had experienced the

conditions in question.

TP IR

Vehicle #1, the Paramus Unit, was put through the same course
under the same conditions. I experienced & low brake pedal in the
first U-turn and a pronounced steering bind in the serpentine
portion of the course. The investigators were both given
opportunities to drive the Paramus Unit through the course. Both g
indicated that they experienced the power steering bind condition

with this unit.

0fficexr DeProspo subsequently drove the Paramus Unit through

the course, Investigator Cofone as & passenger video, taping the

reactions of the unit in the course. I sat 100 yards passed the

braking lans .n & radar unit monitoring the speed of the paramus

Unit as it tPewessed the serpentine portior of the course. It Was

going 22 mph when I asked Officer DeProspo if they had experienced
<
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the power steering bind. He indicated that hz had.

I was next reguested to test the response of the Paramus ynit
to turning movements at 45 miles per hour with the throttle
released or dropped out. I took Investigator Weinberg with me as
an observer and drove around to the rear of the property, I
brought the unit up to 45 mph. The unit's transmission had shifted
into overdrive by the time. I drove into the testing area and made
a simulated lane change to the left, to the right, to the left and
then attempted to make a hard right turn with no throttle applied.
The steering wheel bound up and when I attempted to overcome the
resistance, the steering whesl suddenly freed itself. Now with my
increased isteering input applied, the vehicle oversteered into a
right hand slide or yaw. I had to react quickly in an attempt to
bring the unit to a controlled stop. This test was repeated with
varying results, some of which resulted in severe loss of vehicle
coentrol. It should be noted that this condition can almost be
induced at will.

The condition may also, 1 feel, be impacted by the use of a
higher rear end ratio, The higher the ratio coupled with
 activation of the overdrive, may induce this condition at higher
speeds. This is the result of the higher ratio allowing for lower
engine speeds when the throttle is released.

The above two demonstrations were also performed for several
~memrers of the Paramus Police Department, as well as the township
mechanic.

Investigator Cofone at one point asked me to induce a left
hand yaw at 30 miles per hour. This test was performed with an
activated radar unit (to insure conformed speed), and G-meter
mounted to the right inside passenger windew, This test was
repeated several times with the brakes applied and without. The
results of these tests are being interpreced by the investigators.

My impressions after a year of exposure to these vehicles and
the testing which took place on the date listed above, are clearly
that: The two conditions described above can present themselves
during certain driving conditions. It is my opinion, that either
one of these may contribute to loss of vehicle control and possibie

accidents.
Re ?{ull sgb itted,
- L, 4;;427
B4t <« Timot O‘Brien
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= full-size police vehicle marke:,
ord at last has unveiled their
1992 Crown Victoria police car. Unfor-
tunately, you can look now but you
can’t buy; the car won't be svailable
- until March, Although the Ford fleet
engineering people had labored dili-
gently to make 8 police car available
for our evaluation, they were unsuc.
cessful. Only through the generosity of
. Michigan Sute Police Lt. Cun Van-
DenBerg, honcho of the MSP tests,
were we able to finally drive the new
Crown Victoria at the MSP's new one-
mile driving facility in Lansing
Aside from the slicked-up body
work, the big news iiems this year, in
order of significance, are the new
engine, brakes and drivetrain, .
The 4.6-liter, pon-injected V-8 is
falrly dripping with technology. It is
Ford's first single overhesd cam V-8B

ﬁ fier & year's sbsence from the
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since the shon.lived SOHC 427 eam-
mer of the 1960s. High-fiow aluminum
cylinder heads, roller camshaft and
sequential, multi-point fuel injection
help it deliver a very high specific ou-
put of 210 bp at 4600 rpm and 270 .
1bs. of torque a1 3400 rpm. All this
from 281 cubic inches of displacement.
(By comparison. the Caprice’s base 305
cubic inch metor delivers 170 hp and
270 fi. [bs, of torque.)

A new AOD-E elecrronic overdrive
transmission and 3.27 axle ratio com-
plete the powertrain, The brakes are
four wheel discs, a welcomed addition
10 the sandard equipment list. ABS is
optional. (The Caprice has stangard
ABS, but the rear brakes remain heavy.
duty drums.)

While the chatsis and other mechan.
fcals are largely carry-overs fom yeasy
pest, the handsome pew shéetmenl! fs
artfully sculpted to reduce drag. Visibil.
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fry is good fore and aft with minor rear-
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quaner blind spots because of the thick
B-pillars,

Inside, our test ear had frons split-
beach cloth seats. power windows and
tilt wheel, The seats offer so backrest
adjustment and are unlikely 1o provide &
comfortable driving position for most
officers of average height. A six-way
electrically adjustable driver’s seat is
available in either 40/40 buckets or split-
bench configuration and we'd recom-
mend it A driver's side air bag s san-
dard with a passenger-side bag optional.

On the road. revised suspension cal-
Tbrations, direct-acting fron: anti-roll
bar linkage and new gas-pressurized
shocks combined 1o deliver a nicely
snubbed ride with good directional sta-
bility and very high roll stiffness. The
damping rates fee! higher than in previ-
ous models and account for a slight

.. decrease in the plush side Fords have

Gelivered in the past. But the peyoft is
in éontrol: "5 Crown Victoria Bandl
like & car weighing half s ton less.
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control ¢ car's sttinude with the dvocle,
oversieer for the unskilled or mawary
evenually leads 1o coashes, 7

To gain & consensus on the car's
hardling, we quizzed the MSP officers
who drove the LTD during the vehicle
evalustion testing program. Highly pro-
ficient drivens, they all Liked e Crown
Victoria's responsive bandling and
powerful brakes. And each agreed the
car pversieered.

In conversations with Ford engi-
peering specialists, i became clear that
the car was acting properly: Foed said
they had deliberately added mmore rear
rol] stiffoess W0 make the car peutnal in
steady-siate comnering. They agreed
tha: oversteer was preseat only during
wansients whern the throttle was lified
but swore that other depertments liked
ft that way, Maybe, dut this is the £rt

Hammering over the MSP driver]  full-size police car in memory © offer
training track, the LTD's pew four-\ oversteer as stuandard equiproent. Ford
wheel dis¢ brakes proved powerful, \ says they're continuing 10 work on the
casy to modulate and cspable of  LTD's handling.
repested maximum-G decelerations The 4.6-liter overbead cam motor
with zero fade and excelient balance.  pulls swrongly at any engine spees., 3
The speed-sensitive variable-effort  the new electronic overdrive auio:
steering is quick, accurate and provides  changes gears almost imperceptibly.
acceptable feedback. With its respon-  We were surprised 10 find that with the
sive suspension. the LTD tumed in  slick new bodywork and advenised 210
well and developed substantial Iateral  horsepower, the Ford atained only
G forces. due in pant 1o the sticky Gen-  124.1 mph, § mph slower than the 3.7-
eral3 all-season tires, Liter Caprice and 4 mph behind the $.0-

Our enthusissm was tempered by liter Chevy. And it lagged behind the
orly one negative: Our test car suffered  S.7-liter Caprice in acceleration as well,
from noticeable drop-throttle oversieer  reaching 60 mph in §.86 seconds and
_ | _at all speeds. The first time we braked 100 mph in 28.5E—ronghly one and
heavily o enter a medium-speed comer, 2.7 seconds, respectively, behind the
the til promptly stepped out and was Caprice. But hs braking performance
only caught by throwing in snermfulof  was exemplary: From 60 mph it aver-
oppositz Jock. We experimented &t dif  aged § scant 1434 feet, a full 29 fezt
ferent speeds in other comers with iden- shorter than the Caprice.
tical results. Lifting slighty o one 75- Minor complaints aside, we liked

a mph sweeper, the car prompdy saapped  the Crown Victoria. Ford docs bave
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sideways. Although this could casy be  23ime Finks to work out; untl] we can
sorrected with & burst of power o Keer- test another sample we'll Also withhold
ing input, the effect was unsettling. An  judgment on whether tbe hard-working
officer of average ability——ot wone, 8 little motor has enough purch io mod-
rookie driving this #ar, paruculrly in  vate 8 two-on evgiser. But with & com-
the Wet—would very likely stoff it fortable,Jiving-room-sized interior,
Batwards iilg the Deosry WA &VEr  robust censtuction and well balanced
\'o:“v'- ing ;‘h‘it&‘pﬁuﬁ:?"hllhh performance portfolic, they bave the

g

*

-
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TAPED

TELEPHONE CONVERSATION

OF

TIM O'BRIEN AND PAT VISCAL

PRESENT:
SERGEANT TIM O'BRIEN, PATERSON POLICE DEPARTMENT

PAT VISCAL, FORD MOTOR COMPANY

TRANSCRIBED BY: MARIALYNN RIBAUDO, C.S.R., BERGEN COUNTY
PROSECUTOR'S OFFICE

-

DATE: JANUARY 5, 1994
TIME:
PLACE:

Taped Message: Hello, this is Bill Genta, (Phonetic). I am
currently unable to take your call. If you need to speak with
me, please leave a message at the tone. However, if you reéulre
immediate assistance, please dial 1-800-34-F1EET. You'll find
them to be most helpful in addressing your concerns regarding
government sales, price concessions, Ford rent-a-car system and
other Fleet related matters. Thank you, have a good day.

SGT. O'BRIEN: Bill, this is Tim O'Brien, Sergeant from
Paterson. When you get in, can you give me a call back at 881~
£840. I want to talk to you about the '94 Ford, thanks.

Taped Messasge: Welcome to the Ford Fleet Cust;;er Information
Center. ©Please listen to all three options before making your
selection. 1If you are a dealer, please press 1. If you are a
Fleet customer, please press 2, If you require VIN code or drop

ship code information, please press 4. To reach the Ford Sal.E!~

‘QQ}



B o

pivision, please press 1. To reach the Lincoln/Mercury Sales
Division, please press 2. For a service or parts related
question, please press 3.
(COnver;ation between Colleen (Cust. Ser. Rep.) and Sgt. O'Brien)

C Ford Fleet Service, this is Colleen.
T Hi, Colleen, how are you? My name is Sgt. O'Brien with the
Paterson, New Jersey Police.

C Hi, Sgt. O'Brien, how are you?
T Good, thanks. We had a couple questions about the Crown
Vic. Police Interceptor. Maybe you can answer them?

C What type of questions?
T About the deep-pedal syndrome that we had experienced with a
couple of the cars and the power steering bind that had presented
itself.

Cc Okay. Why don't you try and hold on one moment, okay?
T All right, thanks. |

Cc Thanks.

Okay, Sgt. O'Brien, I'm gonna send you over to Pat Viscal.
He's pretty much our resident police expert.
T Okay. What's his name, I'm sorry?

ol Pat Viscal.
T QOkay.

c Okay, one moment, please.

-

(Conversation betwean Pat viscal and Sgt. O'Brien)

P Good afternoon, this is Pat.
o~ 2 “
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T Hi Pat, my name's Tim O'Brien, I'm a sergeant with the
Faterson, New Jersey, Police.

P Hey Tim, I'm doing fine and you?
T Good, thanks.

P Good.

T In '93, I talked to Bill Genta, we were looking at getting
new cars and we looked at the Ford, Crown Vic., and we had
experienced a couple problems which he was pretty much aware of.
One was the deep-pedal syndirome, the car with ABS ‘and also
actually they said one without too, had a little problem, and the
steering bind, the power steering bind, when you came out of the
throttle if you're going through a slalom. Now, he had said to
me that they were going to do something with a master cylinder
iater in the year and try and rectify the first problem. And I
was wondering, now we're looking at cars again, and we were
wondering how you guys made out or what you found.

P Oh, okay. Yeah, I'm with you here for a second. Yeah,
you lost me there for a moment, but that's par for the course
with me. Yeah, the deep-pedal I think refers to the Las Vecras
Police test procedure, and we did rectify it by going to the Mark
8 master cylinder.

T Okay.

P An inch and a 16th cylinder slightly larger, up to

pressures and took care of it. We went all kinds of crazy on

that one, ripping our hair out, and evidently ended ﬁp with zero

7
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T Right.
P No issues at all. '
T Right.
P And it turns out that, sure, you can make it happen on
about I think it was one fifth of the cars that you test.
T Right.

P In other words, two out of ten cars will have this

characteristic if you put it through the kind of paces you need
to.
T Right. A

P And if you ever teach anybody to drive like that, I'll

shoot you.

T Rightw

P vou'd have to have rocks in your head.
T Right.

P Quite literally, even in pursuit-== %yﬁ
T Right.

P --you would not be driving like that.

T Right.
P But even though it can happen, you know, that's why--in

fact, we went out and did an owner notification program on it.

T Okay.

P So which means that if you bought one of those cars,
even though the Federal Highway Traffic Safety Admission--
Administration agrees that there’'s no safety problem, we fix it

no charge. C’

&
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T Right.

i
P Trying to maintain the image of the car.
T Now, that was for police cars too, that you upgraded them
all., 4

P That's all we did.
T Right.

P Yeah, this was never even close to a retail.
T Right, right.

P It only showed us in police because those are the
people that,may I guess, occasionally drivg that way.
T Yeah,

P You know, literally you had to go into, and the test
track has to be huge. You literally have to go into five at
least successive 90 degree turns, no braking at all, anywhere in
there.

T Right.

P And, you know, wham, wham, wham, wham. What you're
doing is you're slamming the caliper pistons back into their
bore--

T Into the cylinder.

P And you're shoving the fluid up into the reservoir.
T Right.

P And it's called caliper--my God, I got a mental blank.
You can get it on any disk brake system in the world. It was
first discovered early on in a foreign built truck, I can't

remember which one.



T Right.

P Caliper knockback, that's what it's called.
T Right.

P Yeah, and before that race cars, they were the first
people that really had--kind of found that phenomenon.
T Right, right.

P Yeah, we issued an owner notification program bulletin
out on it, God, 1 want to say August of last year, something like
that.

T Right. .

P vYeah, that's--that's taken care of. We're still into
the steering bind on tip out. We don't xnow where that ones
going just yet. We're gathering information, trying to figure
out how big of a problem it is. We don't know yet.

T How did you guys--we noticed that like going through a
czzpentine, going left, right, come off the throttle and it
seemed to just bind up.

P Yeah, momentarily--

T Is that because like the RPM drops down, Pat.

P Yep. We know exactly how to fix it. The question at
this point, is--in fact, we did fix it for '94. So if you're
thinking about buying *'94's, you won't find that.

T Okay.

P The question 1S can we use the fix for the '92, '93

cars. '

T Right, with the new pump or--<

-
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P 227272277 service I'd fix it. No, it's a procéssar.
T Yeah.

P We replaced--or I should say recalibrated the idle
strateqy in the processor.

T Right, so you keep the RPM up.

P You got it.

T Right.

P You got it, yeah, and, ;gu know, that was it. The
question is we've changed the car so much electronically between
'92, '93, '94 that we are going to have to go through all kinds
of stuff to get that fix for the '94 car into the '92 cars.

T Right.

e P And if it's a matter of, you know, 15 complaints out of

J\

51

40,000 cars sold, we may not do it, quite frankly.
T Right.

P May not do it, because for one thing we don't certify
the cars as being safe on & test track.
T Right.

P The government doesn't require us to. gﬁ:;\
T Right.

P We tell you and we'll tell the world it's a safe car no
matter how you drive it.
T Yeah. But we had--we had the opportunity to drive one and--
on the highway, and basically the same thing, just to try to like
advance our position on the highway as if we were going to chase

somebody or pull over a violator and_came off the throttle--as 2
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matter of fact the car--what happened was the car came up on the

right-hand side and came off the throttle to make a lane change

after the car went by snd it bound up on the road. jitffz"
P Yeah.
T So that made us a little bit afraid.

P Yeah, you czn get it to happen. 1f you're looking to

make it happen you can do it.

T Yeah.
P No guestion about that.
T Yeah. -
P And like I say, we've had about a year now to study

thie thing and as it turned out it was just exactly what you

menticned.
T Yeah.
hod Low idle on tip out,

T what do you call it, tip out?

~/,,——' P Tip out, yeah. Tip in is where you get into the

throttle, and tip out is just where you take your foot off the
pedal.
T Right, right.

P So...
T What is your pesition there pick--a Pat.

P~ I'm what they call a Fleet Service Rnalyst. I'm in the
customer service general office.

*  Right.

2.



P And in this Fleet service support office we have a
bunch of assigned police--excuse me, assigned Fleet engineers.
T Right.

P - They call on the major Fleet customers that Ford has.
And there's probably 25 major police Fleets that they call on.
My job is when they're in a meeting or on vacation or whatever,
the assigned police Fleets know that they can call me if there's
something--a part they need immedijiately.
T So you're pretty much aware of what's going on with them.

P I try to be.

T Yeah, yeah. vy
L ’ N

P I'm not an ghgineer, but that don't stop me.
T Real good, I appreciate your time.

P Not a problem.
T Thanks very *wuch.

. W

P You bet.
T Ali right, thanks.

4 Bye.

T Bye.

(Whereupon the conversation was terminated.)
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RECONSTRUCTION / REPORT OF INVESTIGATION

LOCATION: }
] i
Southbound Baltimore Washington Parkway (MD 0295)
approximately 242 feet south of the exit ramp for
westbound John Hanson Highway (US 0050), Cheverly, Prince

George's County, Maryland

DATE TIME: i

Tuesday {
Octcber 27, 1992
0006 hours / 12:06 AM

OLLICION TYPE:

Fixed Cbiject

MABRS Type: 09

Subsequent Events: Fixed Obje~t (09), Fixed Object (09)
Single vehicle

Fatal collision, one fatality no personal injuries

4

Partly cloudy, cool, temperature approximately 50!

The Baltimore Washington Parkway is a four lane highway
divided by a wide grass median. At the collision site,
southbound Baltimore Washington Parkway is a two lane
roadway bordered by raised asphalt curbs. Lanes were
delineated by painted edge lines and a broken center
line. North of the collision site there are three
southbound lanes. These lanes divide into a "Y"
configuration with the right and center lanes forming the
exit ramp to westbound John Hanson Highway znd the left
and center lanes continuing for the socuthbound Baltimore
Washington Parkway. The scuthbound lanes and the éQ?g

ramp are divided by a widening dirt area. At the G~
2
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92-300~1172
October 27, 1992

ROAD TYPE, continued:

4

collision site the southbound lanes ~urve slightly to the
left with a 2140 foot radius arc. The collision site is
basically level and is located at the base of a long
downhill grade, Approximately 0.2 miles north of the
collision sice the Baltimore Washington Parkway curves to
the right and immediately after the collision site the
roadway curves to the left. The road surface was dry
asphalt with a measured coefficient of friction of 0.75.
The measured coefficient of friction of the grass median
was 0.66. The speed limit was posted at 45 miles per
hour. The median area is grass with hardwood trees
scattered throughout. There is a wooded area to the west
of the Baltimore Washington Parkway and an industrial
complex to the east,.

IDENTIFICATION: |

DRIVER #1:

Roger Peck FLEMING

Prince George's County Police Department

7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-88U0

Maryland Driver's License § F-455-744-680-369
Fatal injuries

VEHICLE #1:
1992, Ford, Crown Victoria, Maryland Registration-~

PGQO795/ #15, Owner: PRINCE GEORGE'S COUNTY MARYLAND, 9201
Basil Court, Landover, Maryland 2078S



5490394
92-300-1172
October 27, 1992

RITNESSES:

WITNESS #1:

Corporal Douglas EASTER #1322

Prince CGeorge's County Police Department

7600 Barlowe Road

Landover, Maryland 20785 or
W/ (301) 336-8800

A writton statement was obtained from Witness #1 on
November 11, 1992. .
Witness #1 was an on-duty police officer, Witness #1
monitored Driver #l's radio transmission regarding the
pursuit of a fleeing Honda. Witness #1 3joined the
pursuit at the Baltimore Washington Parkway and Route
450, Witness #1 stated that as they proceeded south on
the Parkway, Dkiver #1 was approximately 100 to 150 yards
ahead of him. Witness #1 stated that as they neared the
exit ramp to westbound John Hanson Highway he believes
N that Vehicle #1 was in the center lane and it appeared
as if Driver #1 was going to take the exit ramp. Witness
41 stated that Vehicle #1's brake lights came on and
Vehicle #1 appeared to fishtail, skidding from right to
left. Witness #1 =stated that Vehicle #1 skidded through
the right median, across the southbound lanes and into
the center median striking a tree. Witness #1 stated
that he could not see the suspect's Honda. Witness #1
stated that at no time did he cobserve Vehicle #1 strike
any other vehicles.

WITNESS §2:

Corporal Richard DELABRER #1446

Prince George's County Police Department
7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-8800

A written statement was obtained from Witness #2 on
October 28, 1992. Witness #2 was interviewed again at
the scene of the collision on November 2, 1992. Z

3
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WITNESS #2, continued:

Witness #2 was a police officer operating an unmarked
police vehicle. Witness #2 monitored Driver #l's radio
tranumission regarding tlie pursuit of a fleeing Honda.
Witness #2 joined the pursuit on the Baltimore Washington
Parkway south of Route 450, Witness #2 stated that as
the pursuit approached his location on the Parkway from
behind, he accelerated and attempted to gain speed.
Witness #2 stated that he observed the suspect Honda
approaching. Witness $#2 pulled his vehicle to the left
and the suspect Honda passed him at a high rate of speed
with its lights off. Witness #2 allowed Vehicle #1 to
also pass and then followed the pursuit. Near the exit
ramp, Witness #2 observed two civilian vehicles ahead of
the suspect Honda. Une of these vehicles was in lane #1
and the other %ias in Lane #2. Witness #2 stated that the
suspect Honda stayed to the far right of these vehicles
as he approached the exit ramp. At the last moment, the
suspect turned on his lights and veered to the left to
continue south on the Parkway. This forced the civilian
vehicle in lane #2 to brake and drift slightly left,.
Witness #2 stated that Driver #1 was forced to apply his
brakes to avoid this civilian vehicle. When Vehicle #1
began to brake, its rear end slid to the left. Witness
#2 stated that Vehicle #1 appeared to straighten then its
rear end jerked strongly to the right and the collision
occurred. Witness #2 stated that at this time he was
approximately 1/4 mile behind Vehicle #l. Witness #2
stated that he did not see Vehicle #1 strike any other
vehicles.

WITNESS $3:

Wwashington, D.C.
H/ w/
DOB: 09/21/62

A written statement was obtained from Witness #3 after .
the collision on October 27, 1992. Witness #3 respondedﬁ}
to the office  of the Collision Analysis and C)
Reconstruction Unit on November 3, 1992, and a more 'zb
‘s,

4 4
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WITNESS $#3, continued

extensive interview was conducted. Additionally, Witness
#3 and this investigator also revisited the collision
site on this day.

Witness #3 stated that he was operating his vehicle
southbound on the Baltimore Washington Parkway in Lane
$1, traveling at 45-50 miles per hour. 1In the area of
the exit ramp for John Hanson Highway, Witness #3 stated »
that he was passed on the right by what appeared ¢o be a
Honda. Witness #3 stated that this Honda appeared to be
traveling "well over 100". There was another unknown
vehicle traveling in Lane #1 ahead of Witness 3.
Witness #3 stated that the Honda grazed the right curb
then cut sharply into lane #1 ahead of the vehicle in
front. Witness #3 stated that the Fonda disappeared
around the curve. Witness #2 stated that he slowed down
and several seconds later the police cruiser, Vehicle #1,
began to pass him on the right. Witness #3 stated that
Vehicle #1 ran up onto the right curb and this appeared
to cause Driver #1 to lose control., Witness #3 stated

n that Vehicle #1 spun sideways across the road between he
and the unknown vehicle, entered the grass median and
struck the tree. Witness #3 stated that the air was
£filled with smoke, dust, dirt and flying debris. Witness
#3 stated that he did not see Vehicle #1 strike or be
struck by any other vehicles, Witness #3 did not recall
any other vehicles immediately benind him or to his
right.

WITNESS #4:

Wwashington, D.C.

R/
DOB: 03/18/66

A written statement was obtained from Witness #4 after
the collision on October 27, 1992. Witness $#4 responded
to the office of the Collision Analysis and
Reconstruction Unit on November 3, 1992, and a more
extensive interview was conducted. Additionally, Witness
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WITNESS $4, continued

#4 and this investigator also revisited the collision
site on this day.

Witness #4 was a front seat passenger in Witness #3's
vehicle and stated that they were traveling in the left
lane. Witness #4 stated that a dark Honda passed their
vehicle at a high rate of speed on the right. Witness #4
estimates the speed of this Honda to be 100 miles per
hour. Witness #4 stated that seconds later Vehicle 1
also passed them on the right. Witness #4 stated that
Vehicle #1 struck the curb on the right, went out of
control, skidded across both lanes, into the median and
struck the tree. Witness #4 stated that he did not see
the Honda interfere with the travel of Vehicle #1 in any
way. Witness #4 did not see Vehicle #1 strike, or be
struck by anygother vehicles. This witness stated that
he believes that the draiver of the Honda's last minute
decision to go left at the exit ramp contributed to
- Driver #1's loss of control.

WITNESS §5:

Police Officer D. M. WELLER #1881

Prince George's County Police Department
7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-8800

A written statement was obtained from Witness #5 on
November 3, 1992,

Witness #5 was an on-duty police officer. Witness #5
monitored Driver #l's radio transmission regarding the
pursuit of a ¢fleeing Honda. Witness #5 Jjoined the
pursuit on Route 450 at Route 95. Witness $5 followed
Vehicle #1 and the suspect vehicle west on Route 450 onto
the Baltimore Washington Parkway. Witness #5 stated that
as they proceeded south on the Parkway, Driver $#1 was
approximately 150 to 200 yards ahead. Witness £5 stated
that as they proceeded south on the Baltimore Washington
Parkway the Honda was weaving in and out of traffic with
its lights off at speeds in excess 105 miles per hour. C%)
"
6 ?%?
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WITNESS $5, continued:

Witness #5 stated that the Honda was in the far right
lane and appeared to be taking the John Hanson Highway
exit., Witness #5 stated that at the last moment the
Honda cut to the left in front of another vehicle,
through the median and continued south on the Parkway.
At this point Witness #5 stated that dirt and dust
obscured his view of the collision.

-

WITNESS $6:

Corporal Trent L. TOLSON #1396

Prince George's County Poli~e Department
7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-4800

A written statement was obtained from Witness #6 on
Novembe:r 3, 1992,

Witness #6 was an on~-duty police officer. Witness #6
monitored Driver #l's radio transmission regarding the
pursuit of a fleeing Hcnda. Witness #6 observed the
Honda traveling west on Route 450 in the right lane in
ercess of 80 miles per hour with its lights off. Witness
£6 followed the pursuit onto the Baltimore Washington
Parkway but did not observe the collision.

WITNESS $7:

Police Officer Jeffery SCOTT #1874
Prince George's County Police Department
7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-8800

A written statement was obtained from Witness $#7 on
October 28, 1992.

Witness #7 was an on-duty police officer. Witness

monitored Driver #1's radio transmission regarding thg'

pursuit of a fleeing Honda. Witness ¥6 observed the QE;
(%
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WITNESS #7., continued:

Honda trawveling west on Route 450 at a high rate of
speed. Witness #7 states that Vehicle $1 |was
approximately 30 yards behind the Honda at this time.
Witness &7 followed the pursuit onto the Baltimore
Washington Parkway but did not observe the collision.

WITNESS #8:

Corporal Edward C. BURKE Jr. #673

Prince George's County Police Department
7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-8800

A written statement was obtained from Witness #8 on
November 3, 1992.

Witness #8 was an on-duty police officer. Witness #8
monitored Driver ¥1's radio transmission regarding the
pursuit of a fleeing Honda. Witness #8 positioned his
vehicle, emergency lights activated, in the left turn
lane in the 6100 block of Route 450. Witness #8 observed
the Honda westbound on Route 450 with its lights off and
traveling at approximately 100 miles per hour. Witness #8
stated that Vehicle #1 was approximately 7 to 8 car
lengths behind the Honda. Witness #8 followed the
pursuit onto the southbound Baltimore Washington Parkway
but did not observe the collision,

WITNESS §#9:

Lothian, Maryland

Witness #9 phoned the office of the Collision Analysis

and Reconstruction Unit on November 2, 1992. A telephone

interview was conduct ! at this time.
s
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WITNESS $9, continued:

Witness #9t1stated that she was on Kenilworth Avenue near
Route 95. Witness #9 observed a small dark car traveling
northbound on Kenilworth Avenue at approximately 100
miles per hour, Witness #9 observed this vehicle exit
onto southbound Route 95. Witness #9 stated that she
observed a marked police cruiser apparently in pursuit of
this vehicle and that this cruiser was about five seconds
behind. Witness #9 did not observe the cruiser {Vehicle
#1) strike or be struck by any other vehicles.

WITNESS #10:

B;lington, Virginia

A telephone interview of Witness #10 was conducted on
November 2, 1992, at 1020 hours.

Witness 210 stated that he was operating a Ryder truck
southbound on Route 95 in Lane #2, north of Route 450.
Witness #10 stated that he observed a police cruiser's
(Vehicle #1) emergency lights in his mirrors. Witness
#10 stated that he decided to change lanes to make sure
he was out of this cruiser's way. Witness $10 stated
that as he changed from Lane $#2 to Lane #3 he almost
struck a small dark car with no lights on. Witness #10
stated that this car was traveling at over 105 miles per
hour. Witness #10 stated that when the dark car passed
him the cruiser was 1/4 to 1/2 miles behind. Witness #10
stated that the dark car went around another vehicle and
exited Route 95 at westbound Route 450. Witness #10
continued south on Route 95. Witness #10 never saw
Vehicle #1 other than in his mirrors.
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STATEMENTS :

DRIVER OF THE FLEEING HONDA:

Washingtoﬂ, D.C.
DOB/ 3-20-69

Oon October 27, 1992, a written statement was obtained
from the driver of the fleeing Honda,

stated that in an attempt ko flee from and elude
a police officer (Driver #1) he traveled at speeds around
80 miles per hour, weaved in and out of traffic, and

turned his vehicle's lights off, stated that they
were southbound on the Baltimore Washington Parkway
toward washington, D.C. stated that at the split

(Ramp to Johnl Hanson Highway), he went around to the
right of another car that was in the middle lane. .
stated that he turned his lights off so that Driver #1
h could not tell which way he was going to go.
stated that he turned toward Washington, D.C. (back onto
the southbound Parkway) but did not go through the dirt
area. stated that after that he went around a
curve and did not see Vehicle #1 again. 3 stated
that his vehicle and Vehicle #1 never made contact at any
time during the pursuit,.

OCCUPANT $1 OF THE FLEETNC HONDA:

Silver Spring,-Maryland
DOB/ 11-23-75

Oon Octocber 27, 1992, a written statement was obtained
from Occupant #1 of the fleeing Honda,
stated that he was an occupant of the Honda

fleeing from the police officer (Driver $1).
stated that was the driver of the Honda. -

10 T(J‘,
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OCCUPANT $1 OF THE FLEEING HONDA, continued:

stated while attempting to flee, was traveling at
speeds over 100 miles per hour, weaving in and out of
traffic, and turning his lights off. stated
that as driving recklessly. stated that
as they approached the "Y", slowed down, then sped
up and turned across the median real fast. At this time
Jehicle #1 was about five car lengths behind them.

stated that Vehicle #1 pursued them across the
median. stated that was the last time he saw
Vehicle #1. stated that he did not see the
collision. .

OCCUPANT $2 OF THE FLEEING HONDA:

Upper Marlbord, Maryland
poB/ 7-25-73

On October 28, 1992, a written statement was obtained
from Occupant #2 of the fleeing Honda.

stated that was the driver of the fleeing
Honda. stated that was driving at speeds
around 90 miles per hour, weaving in and out of traffic,
and turning his lights off.

SITE EXAMINATION:

This investigator was notified of this collision at 0014
hours and responded to the scene arriving at 0046 hours.
1 direct examination of the collision site was initiated
immediately upon arrival. The scene had been secured by
patrol officers and all traffic¢ had been diverted. aAn
additional examination of the collision site was
conducted after sunrise on October 27, 1992, at
approximately 0730 hours. Photographs and measurements
that accurately depict the collision scene were taken on
both occasions. During the direct examinations of the
collision site the following observations were made:

11
£,
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SITE _EXAMINATION, continued:

* General topographic observations as described in
ROAD TYPE.

* VYehicle #1 was located in its position of final
rest against a 16 inch diameter cak tree.

* In the area of Velicle #1 right front there is

evidence of fire extinguisher use. A discharged
fire extinguisher is located in the grass north ¢t
Vehicle #1. :

* Four side sliding tire marks from Vehicle $#1 lead
through the grass median from the edge of
southbound Baltimore Washington Parkway directly to
the tree.

* Pour side sliding tire marks were located across
both southbound lanes of the Parkway. These marks

. continued in line with the sliding tire marks in
the median and continued directly to Vehicle $1.
The arc of these sliding tire marks remains
consistent as they cross both southbound lanes.
There is no additional loading or deviation present
which would have indicated impact with another
vehicle during the slide.

% A very deep gouge, apparently caused by the right
rear wheel of Vehicle #1, was located on the —median
curb.

* There is a dirt area that divides southhound
Baltimore Washington Parkway from the exit ramp to
westbound John Hanson Highway. This dirt area is
eroded from the elements and vehicular tratffic.
The dirt has eroded away from the outside of the
Baltimore Washington Parkway's southbound right
curb. This has caused the curb to protrude upward
as much as 5 inches, causing a hazard to traffic.

* There is a side sliding mark from vehicle #1°'s
right rear tire located in the dirt to the outside
of the right curbh. There are numerous fresh gouges
and scrapes a}ong the top surface of this curb from
12 4
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£490394
92-300-1172
October 27, 1992

SITE EXAMINATION, continued:

t.e undercarriage of Vehicle $1 in the same area.
There is a tire strike scuff on the outside of the
curb at the end of this tire mark.

* There were numerdus tire tracks £rom unknown
vehicles located throughout the dirt area.

MEASUREMENTS:

Measurements that accurately depict the collision scene
were taken using the coordinate method. A base point was
established al g the median curd of southbound Baltimore
Washington P: wmay at the southern corner of a storm
drain. A ba¥ line was the- extended north and south
along the edge i the median o, b. All measurements were
taken perpendidular to this bake line. Measurements are
depicted on the DIAGRAM OF .ASUREMENT POINTS.

Point

Point
Point
Point
Point

2: Base point ofi curb at storm drain, also
location of a large gouge in the curb
: Right front wheel of Vehicle #1
C: Right rear wheel of Vehicle #1
: Tire strike on curb
E: Tire strikes on curb, fzont tires' side
slide skid marks crossover

Point F: Rear tires' side slide skid marks
crossover

Point G: Left rear side slide skid mark begins

Point H: Right rear tire strikes outside of curb

Point
Point
Point

Point

: Right front side slide skid mark begins
J: Left front side slide skid mark begins
: Widest point in the arc of the right rear
sliding tire maxk in the dirt
L: Beginning of sliding tire mark in the dirt

"%%
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5490394
92-300-1172
October 27, 1992

MEKSUREMENTS, continued:

Point A to B: South 13%'5", East 18'7"
Point A to C: South 132'6", East 17'l0"
Point A to D: South 20', on Base Line
Point A to E: North 40'to 50', on Base Line
Point A to F: North 55'8", West 12°'
Point A to G: North 123', West 21'
Point A to H: North 140', on rignt curb
Point A to I: North 157', West 13's6"
Point A to J: North 162', West 15°'8"
Point A te K: North 207', West 26'3"
Point A to L: North 249%9', West 25°'

VEHICLE INSPECTION:

Vehicle #1 was|examined on the scene of the collision and
again on Oztober 27, 1992, during dayligh* hours at the
Prince George's County Police Department s Auctomotive

s Service's Lot, Upper Marlboro, Maryland. During thas
direct inspection ct Vehicle #1 the tollowing
observations were made:

* Make~ Ford

* Model- Crown Victoria

* Year—- 1992

% VIN- 2FACPT7ZWTINX209849

* Registration- Maryland PGQ795

* Marked Prince George's County Police cruiser #15
* Color- White with blue interior

* Mileage- 9978

* Automatic transmission

* Extreme regression t5 the entire right side.
.Initial impact was Jjust to the rear ot the right
"g" pillar. Entire vehicle is twisted ta the right
along its longitudinal axis.

* Right portion of the is frame crushed to the
left.

% Right front door £forced open during rescue

operations. Pry marks evident near latching
mechanism. Black transference evident on door's

14 ' ‘:".’_(06:9



5490394
92-300-1172
October 27, 1992

VEHICLE $1. continued:
axterior,

* Wood fibers and bark are embedded in the right
rear door, right "B" pillar and roof.

* Right "A" pillar crushed downward and left.
* Right "C" pillar bent to the left,

* Roof buckled upward, forced to the left and
rearward.

* Police emergency light bar torn from roof, wires
still attached.

* Contac% damage to the right rear fender. Fender
is crushed inward, plastic rear bumper is torn on
the right rear corner. Blue paint transference is
hl evident across fender. Paint is smeared in a front
to rear fashion. Black transference is evident on
the lower portion of the fender. On the upper
portion of the fender, mixed in the blue paint,
there are glass fragments. Additionally, in this
same area Vehicle #l's paint is scratched and
gouged in a pock marked pattern which is indicative
of safety glass impact.
xx THIS INDICATES THAT AT SOME POINT VEHICLE #1
WAS INVCLVED IN A COLLISION WITH ANOTHER VEHICLE * %

* Induced damage to right front fender.

* Hood forced up and rearward on right side.
Evidence of fire extinguisher residue in the engine
compartment.

* A1l windows with the exception of the smaller
secondary window on the left rear door are
shattered.

~ * Induced and contact damage across entire
windsbield. Left side of windshield has beer. toxn
_outward during rescue operations.

.ot
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5490394
92-300-1172
October 27,

1992

VFHICLE %1, continued:

* Trunk lid has lees: sprung.
* Induced damagé to left rear fender.

* Left rear door is jammed rearward. Window frame
was bent outward and down during rescue operations.

* Laft front fender is buckled downward above the
wheel from induced damage. -

* Front bumper is undamaged. Front bumper and head
lamp cowl are separated.

* Driver's seat is crushed from the right, forced
and twisted to the left.

* Right front seat is crushed, twisted and forced
to thke left. The cloth fibers of this seat are
crusaed and torn apparently from impacting Driver
1.

* pDriver #1's right shoe wedged into pedal area by
floor pan intrusion.

* Police radio assembly torn from vehicle. Federal
signals control box torn from vehicle.

* AM/FM radio wa¢ on, volume low.

* Amat is on, temperature controi set on medium
cool, fan set on low.

* Driver's side air bag is deployed.

* Driver's safety belt harness has been cut during
rescue operations. Safety belt latch plate is
still attached to the latch. DRIVER #1 WAS
RESTRAINED BY A SAFETY BELT DURING THE CALLISINN.
* Instrument panel is buckled upward in the ce;%ir.

* Rear seat is completely crushed. _;z‘
. : \,f('
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5400304
92-300~1172
October 27,

1992

VERICLE #1, continued:

* Left wheel base measures 10'2", right wheel base
measures 8'0".

* Maximum regression to right side measures 41
inches.

* TIRE EXAMINATION:

RIGHT FRONT/

GOODYEAR, EAGLE GT+4, M&S, P225/70R1S, tread
depth 6/32" to 7/32", l4 psi, dirt, grass and
leaves embedded in wheel lip.

LEFT FRONT/
GOODYEAR, EAGLE GT+4, M&S, P225/70R1S5, tread
depth 7/32"., 31 psi.

RIGHT REAR, :

GOODYEAR, EAGLE GT+4, M&S, P225/70R18, tread
depth 7/32", tire is flat, interior sidewall
is ripped. Outside wheel lip severely twisted
inward with asphalt embedded in the bend.

.There is a smaller outward bending dent on the

outside of -he wheel and another on the
inside. There is a fourth dent located on the
outside of this wheel that appears to be a
rotational contact.

LEFT REAR/

GOODYEAR, EAGLE GT+4, M&S, P225/70R15, tread
depth 7/32", 31 psi.

17



490394
92~300-1172
October 27, 1992

)

EXAMINATION OF SUSPECT VEHICLE:

The vehiclie teing pursued hy Driver #1 was examined on
October 27, 1992, at the Prince George's County Police
Department's Evidence Bay. The vehicle was fully
photographed and processed at this time. During the
examination of this vehicle the following observations
were made:

Make~ Honda

Model~ Accord

Yezpr~ 1992

Color- Black w/ gold pin stripe

Raegistration- None displayed

VIN- 1HGCB7276NA047594 ** FROM FEDERAL SAFETY
STICKER **

* % % % W ¥

* There is minor contact damage to the left front
corner of the front bumper. Damage appears to be a
scraping‘cf the plastic bumper in a front to rear
motioen. This contact damage is 14 1/2" to 22 1/4"
high. There is a bruown transference and embedded

wood fibers and a thin green colored transference
that is possibly vegetation.

* There is no evidence of any vehicle to vehicle
contact,
EVIDENCE BNALYSIS:
In an effort to identify the vehicle that was involved in

the collision with Vehicle #1, paint samples from the
right rear fender of Vehicle #1 were submitted to the

Federal Bureau of Investigation for analysis. As of.

November 20, 1992, this analysis has not been completed.

18
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5490394
92-~300-1172
October 27, 1992

SPEED CALCULATIONS:

t

The following data was used to determine to minimum speed
of Vehicle #1:

Center of mass side sliding distance on asphalt:
112 feet
Asphalt coefficient of frietion: 0.75

Center of mass side sliding distance on grass:
152 feet
Grass coefficient if friction: 0.66

The minimum speed of Vehicle 81 was determined to be 74
miles per hour.

SEQUENCE OF EVENTS: ‘

Driver #1 was an on-duty Prince George's County Police

- Officer operating a marked police patrol cruiser (Vehicle
$1). At the intersection of Kenilworth Avenue and
Westchester Park Drive, Driver ¥l attempted to initiate
a traffic stop on the .isted suspect vehicle. The driver .
of the suspect vehicle, attempted to flee from g
Driver #1. The pursuit went north on Kenilworth Avenue
to southbound Route 95, south on Route 95 to westbound
Route 450 (Annapolis Road), west on Route 450 to
southbound Baltimore Washington Parkway and south on the
Baltimore Washington Parkway. Speeds exceeded 100 miles
per hour and the suspect vehicle was weaving in and out
of traffic. Several times the suspect, turned
off his vehicle's lights.

As the pursuit continued south on the Baltimore
Washington Parkway the suspect vehicle initially appeared
to be exiting the Parkway at the westbound John Hanson
Highway ramp. The suspect vehicle swerved to the left
and continued south on the Parkway.

19




5490394
92-300-1172
Qctober 27, 1992

SEQUENCE OF EVENTS, continued:

Just south of the exit ramp, Vehicle #1 struck a raised
curb with its right rear wheel, Vehicle #1's right rear
wheel went up and over this curb. This caused the frame
of Vehicle $#1 to drag and gouge the top surface of the
curb. Vehicle #1 began rotate counter-clockwise and
started sliding to the right. This caused Driver #1 to
completely lose control, Vehicle #1 slid down the curb
for approximately 109 feet continuing to rotate counter-
clockwise, Vehicle #1 came back completely onto the
southbound lanes, now sliding sideways to th2 right.
Vehicle #1 crossed both southbound lanes of the Baltimore
Washington Parkway and struck the median curb., Vehicle
#1 continued over the median curb. Vehicle #1 slid
sowchbound through the grass median and struck an oak
tree with its right side, Vehicle #1 came to final rest
against this ﬁree and Driver %1 was trapped within the
vehicle,

- Driver #1 was transported to the Washington Hospital
Center's Med Star Unit and pronounced at 0034 hours by
Doctor Sykes.

Evidence on Vehicle #1's right rear fender indicates that
a collision with another vehicle occurred at some point.
The exact location of this collision 1is unknown. The
i1dentity of this venicle's driver 1is also unknown. This
unknown vehic.e failed to stop and remain at the scene of
this collision and failed to make any report of the
ccllision. No witnesses observed any contact between
Vehicle #1 and any another vehicies. Numerous efforts to
identify this hit and run driver have been unsuccessful.

20
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5490394
92-300-~-117

October 27,

CLOSURE:

-

2
1992

CONCLUSIONS:

1. The primary cause of this collision is ROADWAY DEFECT.
The raised curb was a treffic hazard and caused Vehicle
#1 to begin rotating. This in turn caused Driver #1 to
completely lose control of his vehicle,

2. Vehicle #1 was involved in a collision with a hit and
run vehicle. The contributory factors of this hit and
run vehicle have not been determined. The collision with
the hit and run vehicle may have caused Driver #1 to
initially strike the raised curb,

3. There was no evidence of contact between Vehzcle #1
and the fleeing Honda.

4

This case was reviewed with the Office of the State's
Attorney on November 10, 1992. This case wl.ll remain
OPEN, pending the identification of the hit aund r.n
draiver.

¥
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State of Maryland Motor Vehicle Accident Report

REFPORY NO PACE OFJACCINFENT DANE ACCIDENT TIME {REPORT TYIE RESEARTH [LOCAL CASE NUMSBSER |FHOTOS
" . L earae Dlavpray Livoo Owo
. 0627715 | 1,10 |02 , 288 O 2158 hre. [OweeimBuos. reaneie 91-0%9«1008 |1 Qwm
rg{u}(’sf/ 24 #!}(’%!{%,J-D— AGENCY AND AREA UPERVISING OFPFICBR 1D REVIEWER 1De CODE ANU ™NAME OF MUNIC [COUNTY
. L 5] Seat
fdc_/ -
& ~pD. Vennison | DA ,6-6 1,34{Pleasant 16

RECONSTRUCTION / REPCRT OF INVESTIGATION

LOCATION:

Martin Luther King Jr. Highway (MD 0704) approximately 286 feet west of Greig Street IMU
0160), Seat Pleasant, Prince GGeorge's County, Maryland

DATE / TIME:

February 28. 1991
2156 hours 7 .56 P AL
Monday

TYPE OF COLLISION:

Fixed Object Sruck

MAARS Type - O8

Subsequent Fivents, Fixeb nbject st ruek. Fixed vbject struck. Overtitrned,
MAARS Type 00 00 {1

Fatal collision

One fatality. no perwonal mpiries

WEATHER:

Partly cloudy temperature approximately 30

ROAD TYPE:

Martin Luther King thghway af the eallision site 1s a «ix inne highwav with thres lanes each
travelmg ea-t ninl west, inded by a rarsed concrete ap” grass median. Thas collision
ovenrred camplers toon the vestbound sule of Martm Laither King Hohson The rmackway s
bopdermd o the gl 1 onterete eg b 1 ves kines are detmeated by pamtsd Lroken white
finsg. The tecdvaer e oy asphoft =it 3 trgpngred coatliolent ot trction of Baf The
cpand b o e fe ot Baes pet fnedr Fhe foadwas s arteficiall, sthannn et sath street
gt Tl tares ~toot antes oot Martindd cithier Mg Lhghway from hie torthe o it of the
oo piaaper wa ettt e ceiine At L uther Rang Piwghw oy from Cieeig Street i rontrotled
by <t - b pe e Sireses Mot {ather Kooy Highwas esnes e the o rth anad
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06277151

. 94-059-1008

February 28, 1994

Sgt. David L. Dennison #758

IDENTIFICATION:

DRIVER #1:

John Louis BAGILEO

7600 Barlowe Road

Landover, Marviand 20783

W/ 301> 336-3800

DOB/ 08-21-67

Maryland Driver » License # B-240-429-549-653
Fatal injuries

NEXT OF KIN:

Wife of Driver #1
Mrs. Bagileo was notified of Driver #1's death on February 28, 1994

VEHICLE #1:

1993, Ford, ('rown Victoria, Maryland registration- PG1187, owned by PRINCE GEORGE'S
COUNTY MARYLAND, 125 Brightseat Road, Landover, Maryland 20785.

OWNER OF FIXED OBJECTS STRUCK:
CURDB tundamaged):

MARYELAND STATE HIGHWAY ADMINISTRATION

FIRE HIYDRANT (destroyed):

WASHINGTON SUBURBAN SANITARY COMMISSION

UTHHETY POLE tdestroved )

POTOMAC B TRIC FOWER COMPANY, pole #807388 K218

g 2



06277151

94-059-1008

February 28, 1994

Sgt. David L. Dennison #7158

WITNESSES:

WITNESS #1:

. " - . Ty
., e e, T e e
N, B > .
o
3 2 l(
’ . ~ e
"5 4 -~

Landover, Marsland

DOBRB/01-21-70

A written statement was ubtained from
Witness #1 at her hone on March 2, 1994
by Corporal Steven Markley #1134

Witness #1 stated that she was on Greig ¥
Street and stopped at the intersection of
Martin Luther King Hlighway. Witness #1 intended to turn left and proceed eastLound.
Witness #1 stated that she checked for traffic both ways on Martin Luther King Highway and
it was clear. Witness #1 stated that she started across westbound Martin Luther King
Highway when she noticed a police car {Vel.cle #1) westbound with its emergency lights and
siren on. Witness #1 places Vehicle #1 in Lane #2 at this time. Witness #1 stated that she
stopped in the slow lane, l.ane #3. Witness #1 stated that Vehicle #1 changed lanes av!
started to slide sideways. Witness #1 stated that Vehicle #1 struck the mediun curb then slid
across all lanes of Martin Luther King Highway. Witness #1 states that after Vehicle #1
struck the pnie sha went 1o her heme and calied the police.

view of Witness # 1

WITNESS #2:

Seat Pleasant. Marylnd

DOR 081466

A written st:tement was vhtned from Witness #2 at his piace of employment.an March 2,
1004

Witness #9 st yles thi, he was stopped on Greig Qyreet at Martin Luther King Highwnay with
onie s g ot b WIPNENS #1. Witnew. w2 states that hie varended T T ght and
proseed we o W A King Highway  Wirpess #12 stafes tant 116 ahsereeer the earm

l}.

&

%,
4
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06277151

94-059-1008

February 28, 1994

Sgt. David L. Dennisun #758

Tpy

WITNESSES (continued):

front of him start forward into Martin Luther King Highway. Witness

#2 states that this vehirle « hrakes lights went off fo- 2 to 3 seconds and that this vehicle
moved forward 1 to 2 tee.. Witness #2 states that when tue police car went pist them the
other cor was approximateiv 7 feet into Lane #3, Witness #2 stated that Vehielo #1 wasn
Lane #2. Witunss r2 ~iated that Vehicle #1 had its emergency lights and riren wrnivated.

. \tness #2 sinted that after Vehicle #1 went past him it struck the pole. Viitness #2 believes
that Driver #. ~ rene  n to Witness #1°5 vehicle caused Driver #1 to lose contrul and strike the
pole.

WITNESS #3:

Fort Washington, Marviand

DOB 10-23-5..
Witness #3 wit~ inter iewed by telephone o4 March 2, 1994 at 1025 hours

Witness #3 st #s that he was eastbound < Martin Luther King Fighway and approximately
100 yards west of the colhision site Witness #3 states that hie con 1 rh see on coning
westbound traftic Wines. #3 states that suddenly Vehicle #1's emergena Lizhi s ecune on.
Witness #3 states that when the emergency hights eame on Vehicle #1 0y wated to be out of
control. “Tha rur seemed 1 be twirling . Witness #73 watched Vehiele #1 simbe the ntility pole
and stated that for @ t»w moments the emergency hights continued to tin Woness 04
describes hearimg i "chick  then a "boam  and Vehicie 81 st arted to b slowts W s w3
stated that at the pec Veliele #3 was troveimg, the emergeney hehits ~hould v s ewn an
cooner. Witiiess # 3 it it cee any o ner vendes mterfoere sith Vehade w75 e prior to
the collision

WITNESS #1:

Carthershnre  \arband

IR 09 |-
Navritteg, o ' K} - P, opaa tre Bt (K4 0 i s ety f the i-
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06277151

94-059-1008

February 28, 1994

Sgt. David L. Dennison #758

Witness #4 was in n parking lot on George Palmer Court. Witness #4 stated that he heard the
skidding of tires and saw Vehicle #1 strike the utility pole. Witness #4 states that the
emergency lights of Vehicle #1 were still on after the impact.

WITNESS #5:

Lynchburg, Virginia

DOB/ 08-05-57
A written statetent wis obitnined from Witness #5 on the scene of the collision.

Witness #5 states that he was eastbound on Martin Luther King Highway approaching the
point of the collision. Witness #b places Vehicle #1 westbound in Lane #2. Witness #5 states
that Vehicle #1 inunediately “jetted” into the pole after its emergency lights came on. Witness
#5 describes the niovement of Vehicle #1 as "{Vehicle #1} seemed to turn into the direction
with a sharp jerk and accelerated into the light post”. Witness #5 stated that he did not
observe any other vehicles interfere with the travel of Vehicle #1.

SITE. EXAMINATION: pr—— g

This investigator was naotified of this
collision at 2206 hours and responded from?
his residence to the srene of the collision,
arriving at 2234 hours. The collision scene §
had been secured by Patrol Officers and all* ,
traffic had been diverted. Photographs  § &y
and video were taken at this tine. ¥
Measurements that accurately depict the
scene were taken by Corporal P. R. Burley |.
and Corporal R. B. Ratclifte at this time.
The locations of items of importance to this ¥« %9
investigation were marked with optic
orange spray paint for future reference
and analysis. The scene was examined again on March 1, 1994 during daylight hours.
Although a heavy snowfall had begun, additional photographs were taken at this time.
During the direct examination of this collision site the following observations were made:

Vehicle # 1 - Final Rest

* Generai topographic observations as described in ROAD TYPE.

Page: 5



06277151
94-059-1008

February 28, 1994
Sgt. David L. Dennison #758

* Vehicle #1 was in its position of
final rest, off of the northern road
edge, facing west, Iving partially i
on its left side and with the utility l
pole fully embedder| from left to |
right into the occupant : \
compartment. The Fire ”’3: : l

g

£

|

....’4.";‘_‘. 2 17

fire suppression etforts were .%%;
underway. Driver #1, deceased, ?“ @l
remained trapped within the
venicla.

é .
Departinent was on the scene and e? Y g@r‘"‘t

* P.R.P C.0. pole #327388-5238 : e e
had been struck by Vehicle #1 “i.1s10n Scene

This was a 45 foot Ulass 2 utility pole. Attached to this pole were electric and
telephone wires, three transformers and a street light. This pole was tractured at the
base and again approximately 20 feet above the ground. Several electric wires had
fallen (o the ground. Two telephone cables had broken locse from the pole and had
fallen onto Vehicle #1. This pole had been burned by the vehicle and re-ignited

several times.

* A fire hydrant had been struck by Vehicle #1 and broken at its base. A large
quantity of water was flowing from this hydraut.

* A critical scuff ynw mark from Vehicle #1 started in Lane #1, within the intersection
of Greig Street. As this yaw continued westbound, arcing toward the right road edge,
marks from all four tires could be observed. This critical scuff yaw eventually
becomes a four wheel side slide and continues to Vehicle #1's impact with the right
curb.

* A tire scuff on the right curb indicated the initial point of impact of Vehicle #1.

MEASUREMENTS:

Measurements of the collizion scene were taken Lsing the coordinate method. A base point
was established on the northern curb perpendicular to P.E.P.C.0. Pole #827388-6751. This
base line was then extended east and west along the northern edge of the center island. All
measuremenis were taken perpendicular to this base line. Measurements are depicted on

DIAGRAM OF MEASUREMENT POINTS.

Point A: Base point
Point B: Yaw marks begin from lelt wheels of Vehicle #1

Page: § 60@
-4



06277151
94.059-1008

February 28, 1994
Sgt. David L. Dennison #758

begins from right front wheel of
N Vehicle #1

* Point E: First crossover of tire marks
of Vehicle #1 !
Point I': Tire scufl on cuarb i
Point (;: Tire scufl on curb
Point 11: Lefl rear wheel of Vehicle 3
#1
Point [: Left front wheel of Vehicle ant
#1 ) '
Point .J: Fire hydrant NC A .
Point : P E.P.C.0. pole #827388-  * 5.~
5238 o
Point A to B: East 1370", North 53"
& North 510
Point A to C: East 100'0' | North 8'11"
Point A to D: [Last 336" , North 13'¢"
Point A to E: East 107" |, North 200"
Point A to F: West 31'4” , On curb
Point A to G: West 104'0", On curb
Point A to H: West 173" |, North 41'5"
Point A to I: West 179" |, North 466"
Point A to J: West 160° |, North 356"
Point A to K: West 176'6" , North 453"

VEHICLE EXAMINATION:

YERICLE #}):

A cursory examination of V'ehicle #1 was
conducted on Lhe scene of the collision. An
in-depth examination of Vehicle #1 was
conducted on March 1, 1994, at the Prince
George's County Police D~partment’s
Automotive Services Lot, ipper Marlboro,
Maryland. Additional dasvlight
photographs of Vehicle #1 were taken at
this time. During this dircect examination
of Vehicle #1 the following observations
were made:

w3

Point €!: Yaw mark begins from right rear wheel of Vehicle

Point 1): Side sliding tire mark
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* Make: Ford

* Model: { rown Victoria, 4 door

* Year: 1993

* Registration: Marviand/ PG1187

* VIN: 2FACP71WOPX 188474

* Color: White, marked umfoxmed police cruiser #631
* Mileage: Unknown,

* Automalic transmission

* Extreme regression on left side. Entire vehicle is bent in a “V” shape from =% to
right and downward in the center.

-

* The entire vehicle has suffered severe fire damage.
.8

* Lefl front door ix crushed downward and rearward. “W
* Left rear door is crushed behind the driver's door and forced rearward.

* There is contact damage to the left rear fender from impact with the fire hydrant.

* The rear portion of the differential housing has been torn open from impact with the

fire hydrant.

* The trunk has sprung open and there is evidence of contact damage to the underside
of the lid from falling wires.

* There is o evlindrical indentation to the top of the right rear fender from the impact
of the fallir.g wires.

* The roof was remaved by the Fire Department during the extrication of Driver #1.
The roof had been crushed downward and inte the occupant compartment.

* Induced damage is evident on the right front fender.

* Both right doors ire forced outward at the B pillar. The upper portion of the window
frames are bent downward.

* Fuel filler eap hirs been burned off.
* Front bumper is twisted but exhibits mo contact damage.
* Rear tires have been destroyed by fire.

* The interior of the vehicle has been destroyed by fire. The driver's seat back is in

contact with the back of the rear seat. o

‘4

) .
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* Driver's seat bell Iatching mechanism was located. The seat beit latch is not
connected. Driver #1 was nct restrained by a seat belt.

* The transmission housing was broken open during impact with the pole and several
large holes are apparent.

* Gas tank has been erushed, there are no apparent holes or rips in the tank.
* All steering components were checked and appear intact.

* Left front tire is intact, 34 PSI, 8/32" tread. There is a rotational scratch on the lip of
the wheel. .

* Left rear wheel is bent inward from curb impact.

CALCULATIONS: o

The following data was used to determine the speed of Vehicle #1.

Cord of critical speed yaw: 100 feet _

Middle ordinate of criticat speed yaw: 1 foot, 4 1/2 inches
Coefficient of friction: 0.81

Radius of yaw: 909 feet

The speed of V'ehicle #1 was determined to be 104 miles per hour.

SEQUENCE OF EVENTS:

Driver #1 was an on-duty P’rince George's County police officer operating Vehicle #1, a marked
police cruiser. Driver #1 was responding to the complaint of a tampering with an automobile
at 4700 Mann Street. Seat Pleasant, Maryland (CCN 94-059-1008). Vehicle #1 was
westbound on Martin Luther King Jr. Highway in Lane #2 or Lane #1. Witness #1 was
stopped on Greig Street ai Martin Luther King Highway, intending to turn left and proceed
easthound. As Driver #1 approached the intersection of Greig Street, he apparently activated
his emergency lights nind siren. Witness #1 had just started into the intersection when she
observed Vehicle #1 approaching. Witness #1 stopped within Lane #3. Vehicle #1 was in Lane
#1 as it passed through the intersection of Greig Street. Driver #1 apparently swerved to the
left fearing that Witness #1 was not stopping. Driver #1 lost control of the vehicle and yawed
to the right. Vehicle #1 struck the right curb. Vehicle #1 ¢ontinued over the curb and struck a
fire hydrant with its left rear fender. Vehicle #1 sheared off the fire hydrant. continued
westbound and started to overturn. Vehicle #1 struck P.E.P.C.0. Pole #827388-5238 with its
left side and roof. Impaci with the pole caused two heavy telephone cables to break loose and

fall onto Vehicle #1. (}
4y

c
N
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Sgt. David L. Dennison #758

Vehicle #1 came to final rest, facing westbound and laying on its left side still in contact with
the pole. Veliicle #1 hegan to burn and eventually became completely enguifed in flames.
Driver #1, decensed, remained trapped within the vehicle. Medieal Examiner, Dr. Devore
responded to the scene and pronounced Driver #1 dead at 2335 hours.

& CONCLUSIONS: i
1. Vehicle #1 was traveling at a speed that was too great for the road and traffic conditions.

2. Driver #1 apparently lot control after reacting to the approach of another vehicle (Witness
#1).

3. Driver #1 was not restrained by a seat belt.

CLOSURE: f

This case will be closed a< {INFOUNDED, pending review of the State's Attorney’s Office for i
Prince George's County.

Page: 10 08)
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? BERGEN COUNTY PROSECUTOP'S OFFICE

d e ‘
PETAnY An INVISTIGATION P&?ﬂil OoF ¢

i CASE TITLE: IN THE MATTFR OF VINCENT DRGGR CASE¥:93-87

! INVESTIGATOR! 3R.INV. 7. COTONS SQUAD:FAIU DAYE:May &, 1554

’ OTHER INVESTIGATORS: -

} FEPORT RE: SUPPLEVENTAL REPORT

N : ‘M

! After a review of the hinetesn complaints forvarded by Ford

; it was determinea that I coentact gach police agency in order to
coniirm the raeports, T learned that 18 of tha 1o complaints
originated from police or sherirf'g departmerits. One complaint
vas generated from z police Package vehiclie s3longing to a Ford
distributor in Taterboro NJ. Other pheone calls were received
pertaining to the investigation, They are aluo documented., The
Police agencies contacted as part of the original 19 complaints
received by Ford are indicated by an asterlsx »,

PRINCE GRORGE COUNTY POLICE DEPT

On April 12, 1994 1 received 4 phone call from corporal
Patrick Burley of the Prince Gasryes County Police Cellision
Analysis anad Reconstruction Unit in Maryland. Ha said he received
the package citing our experience with the Fora Crown Victoria,
This information apparently iguited their interest. cp1 Burley
informed me of two fatal collisions hig department investigated
that involved a 1993 and 1992 Ford Crown Victoria police car. onm
collision occurred in October of 1992 and the second collision
occurred in February cf 1994. A police officer was killed in each
collision. Cpl Burley connected me to 8¢t David Dennison who
investigated the colligiong,

Sqt Dennison told me that both collisions involvaq high

and steering nansuvers. Pollowing the 1992 collision he
recaived a special service nessage § 7736 dated 12/18,92 from

-

e ———y, o

AU T

Capital park Police citing a steering problem with the 1992 rord
Crown Victoria police CRX, After receiving this notics 8gt
Dannisen contacted Fora Motor co for the Purpoze of examining the
vehicle involved in tne Cramh. Ford sent engineer Chuck Adams and s
attorney Donald Sharpe of Piver, Marbarry of Baltimora MD, sSgt :
Dennison said thut Fora found no preblens with the vehicle, The
case was Bubsequently clouged. The 1994 case was alsoe Closed. -

*READING PA PO
on april 21, 1994 1 spoke to Chief Susseman from the Reading J
PA PD reqarding a problam Ford Motor Co claims his PD r&portad-Liw .

(&
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regarding a high steering effort required after hara braking, The
vVehicle for which the problem was reported ix a 1983 Ford Crown
Victoria vIN ¢ 2FACP72WXNX217606, The chief put me in toueh with
Reading Maintenance Supervisor George Fultz. Mr rultp €hecked his
records and found ne Teport of such a problem. According to
Ford's ¢QI8 Detai} Report dated February 15, 1893 the above
vehicle was taken to Manderbach rord in Temple PA with a
conplaint of Interim lack of power steering assiat,

MARICOPA TOUNTY A2 SHERIPY DEPT

On April 21,1994 I called Det Pim Lockveod of the Maricepa
County, A2 Eheriff's pept Accident Investigation Division. Ha
told me of two recent colligions he ig investigating involving

that a problem with the steering caused the cellision, Both of
these collisions occurred prior to any knovledgs of oup
experience with the Crown Victoriag, According to sgt Luginbuh}
to whom I also Bpoke, it was our information that Prompted a
reeaxanination or the avents of thesge collisions, Both officers
were injurad in the Crashes, Det Lockwood 8aid he will forward

On April 21,1954 T Spoke to Trp Rarl Gorrell of the Kentuoky

State Police regarding reported problems with a 1992 Ford Crown
Viotoria police car VIN #% 2FACP72WENX234581 . Trp Gorrell told me
that he experienced Steering problems with his 1992 Ford Crown
Vietoria polica car, He said the Problem gtarted gradually. He
claime ... experienced the Problem while driving on a long left
heiqa -ou during which time he would briefly sense a loss of
Power mteering. The trooper said the stearing condition was nora
proisounced at lower Speeds requiring botp handa. He founga by
accelerating the vehicle power steering assist would bs restored.
After reporting the problen Troopar Gorrell wag ordered to take
the vehicle to Layna Bros Ford a local dealer. an inquiry py the
local dealer to Ford disclosed that 2 problem did indees exist
with the vehicle, The car was subsequertly taken to K8P Supply
D.vision in Frankfurt, Since the vehizle was still undey warranty
it was taken to Crossroads Ford in Frankfurt, Ford rsquested that
the vehicle not be ariven. Trooper Gorrell said he heard that
Ford sent 4 factory TYepresantative to examine tha vehjicle,
Trooper Gorrell teola mo thy vehicle was out of service for about
2 month., Since receiving the vellicle the trocper noticed that tha
prodlen still existed at lower speeds only.

*GLENCOY MN pD :

On April 21, 1994 1 Epoke to Chisg Aldape of the Glencos,Mr
Police Department inquiring as to any problems-his department nay
have had witp their 1992 Porg Crown Victoria VIN #
3FACP72W2NX207538. The chief said he would have his Maintenance
Officer contact ne. PO Jess Paluck ocalled ma later in tpe day to
report that other than burning some power steering fluig during

2
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mansuvering at a driving school he knew of no other Problen his
dedartment has had wvith the Fera Crown Victorias, a Ford cQis
Detail Report indicates that on October 7, 1993 the &bove vehicle
Was taken to Glencoe Ford-Marcury because of a Conplaint of lack
of power steering at stops,

MALVERR NY P

On April 21, 199¢ 1 raceived a telephone call from PO John
Intermors of the Malvern NY PD, e told me of his involvenant in
& collision while driving a 1993 Ford Crown Victoria police ear,
Officer Intermore said he was in a pursuit ana Procesded into o
left curve. as he did =0 he oans off the accelerator and applied
the brakes. He clained the vehicle vent out of control and the
stearing locked on the vehicle. Hig Car was equipped with AB3, PO
Intermore said as & reasult of injuries Bustained in the cragn he
vas out of work for & Year. The officer did not know g the
vehicle was examnined for any mechanical Problems. He said he
would forwvard copies of reports of his ¢olliaion,

A

On April 21,1994 I called Chier ¥Whelden of the Thunderbolt
GA Police Dspartnent., T ingquired as ¢p Problams hig departmnant
nay have had with their 1993 rorg Crown Victoria vIN #
2FACP71W7PX127687. He maid ha aig not recall any Problems, but
would check, If he discovered anything he would call e,
According to Ford CQIS Detail Raport dated December 29
above vehicle was taken to Brent Walker Ford in Glennville G
with a complaint of lack of POVer steering assist at jcle.

*TOM GRXEN O TX SEERIPFig DEPY

on April 25, 1394 I telaphoned the Tom Green County Tx
Bherifr'g Department and Spoks to S8gt James Manning. sgt Manning :
was assigned to a. 1982 rorg Crown Victoria pelice car VIN # !
4FACP72WXNX214539 in which he exparianced a tamporary loss of
pover stesring assigt. He said the froblom was injtially '
noticeabla at low RFM's and agoress

I T, .

EE———

stesring pump was Treplaced. He said the dealer was awarg ot :
Problen. The problem howaver stili persists, .

On April 28,1994 1 ®poke to Chie? Rax Taylor of the Yola X8
PD and discusssd his departzent'g experience with their 1592 Prord
Crown Victoria Police car vIy ¢ 2FACP728NX203168, The Chief tola
ne that some of his officers have notea & lack o* stearing
Taspongs dQuring braking at high speed. Tt vas his understand
that hothing machanically could be dona to remedy the problem. Ke

Said ha will contact me if he determines any further information S
Yegarding this condition in hig vehicles. ' .
. ’ X V) '
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NYC Mg

Oon Apri) 28, 1994 2 Tsceived a teliwhone call from Alfrea
Inprota, Supervising fupervisor of Aute Mechanics for nye ENS, Re
told me that nig department has - Problem with the temporary loss
of power stearing assig: on 2 1992 Ford Ccrown Victoria aqguippad
with the fleet Package. The problam Appears to maniregt itseis at
nNOrmal speeds and in right tums only. He said he was able to
dupliocate the problea in the shop by pPlacing the running vehicle
into park ang then quickly turning the stsering wheel frrom side
to side. Although hig Shop 1a authoriged by Ford to perform
varranty work, he is not sure how to correct the condition, He
has removed the vehicle fyrom service until he can determine if -
the fogdition is an isoclateq ocourrence or a flset wide
condit OnN,

*COFPERAS COVE 1% POLICE DEpy

On April 2\, 199¢ 7 Spoke with Captain Tim Molnes of the
Copperas Cove TX Police Department, 1 azked the captain about
Problems his departnent Sxperisnced with their 1992 or 1993 rora

approximately two Seconds in the power Steering assist, pHe
learned of the Prodlem from a patrol officer. The vehicle was
taken to Schnorrenberg rorg in Gatesville Tx wWhere it remained
for about three weeka, The captain placed me in contast with John
Pilgrim, Fleet Supervisor, for the city of Copparas Cove, Mr
Pllgrim told me it took at laast three occasions to renedy the
problen. He said that he heard a factory teprasentative fronm PFora
visited the dealer to exanine the vahicle, He also told me that
S8ince the car hag been returned ang Placed back in servica theras
has been no further cemplaint of the conditicn. Nor has therae
been a simjilar complaint with tha 1993 Crown victoria,

SAIMA WI POLICE DEPT

On April 21, 1994 I spoke to Chier Becker of the 2lma WY
Police Department. we discussed problens his department had with
thelr 1992 rorg Crown Victoria VIN # 2FACP71WBPX136995, The chiast
nenticned a temporary loss of power stesring assist a2t low speeds
while the vehicle Vvaa decelerating. e ordered the vehiole taken

ahgine rpmg, Arter Several communications Vith Ford the chief
eventually spoke with a repxesentative naneqd w‘in‘ Jefferies.
Ford eventually agreed to replace the venicle with a 1554 model
8t a nominal cost, The chief alse told e his dealings with Ford
were wall documentad. He zaid he wil) send a package cf .
information regarding his dealings in thig regard.
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*ANES IA POLICE

On April 28, 1994 1 spoke to 8gt ¢ bell of the Anesp IA
Polive Department and discusged hig d-nggmnnt'l eXperisnce with
their 1992 Forg Crewn Victoris viIn $ 2FACP72WENX203783, 8gt
Campbell referred e to Capt Snidar of his department, Capt
Snider told ne that under highway Speeds wherae heavy braking is
engaged a temporary logz of Power staering ocours. He toid me of
A personal experience he had in thig reqard during a high speeqd
Pursuit, He said that when ha appliad dccelaration to the veliicle
the powver steering assist :ag restored. The affecteq vehicle wag
taken to a 1ocal Ford dealer where it was inapacted but novhaing
could be done to correct the condition, The captain tolqa me he
bacang aware from the PForg dealer that Pord vas awvare of tae
condition in theiy vehicles since at least August of 1993, Th=
Vehicle has sincs been placed bacx into service, Patrol personnsi
have bean made awvare of the condition in the vehicle,

*HALF MOON BAY ca POLICE DRPT .
On April 26, 1942 I spoke to sgt Guy Reinche of the Halr
Bay, CA Police Department, He owns and cparates a 1993 Ford
Crown Victoria police car vin § 2FAcp72w3Nx234229, that ha leases
to hie department, 8gt Reimche told me about a problem he had
with the stagring of the vehicle whereby steexring would he
tenporarily lost during decsleration at RModerate and high speed,
The problam becane Progressively worse, He firgt noticed tha
pProblam shortly after he placed tha gar into service. The
gergeant said that the stesring wouldg raturn if he accelarated
the vehicle. The vehicle was taken to James Ford, a local dealer,
The dealership servica manager, Bob Ferris, told sgt Reinmche that
aacording to thae manufacturer thers was no £ix for the Problenm,
The dealer dia however repilace the rack and pinion stearing and
fluid reservoir. The sergeant reports no further racurrence of
the problen since the replacemsnt of these eomponents.

*WONDER LAXR TL POLICE DEPT

on April 27, 1994 1 Spoke to Ptl Dennis Leo of the wonder
Lake, IL Police Department, 0fficer 1ec is the vehicle
naintenance officer for hig department. He ig also employed part
tine as a servics nanager with Grant Mitchell Linooin Mercury of
Mo Henry IL. we discussed his department's experience with their
1993 Ford crown Victoria police car VIN # 2aFACP71W9PX163753, The
officer told pe that he experienced a temporary lack of
Stesrability when at a 8top with the 1933 Crown Victoria police
car he drives., He claims the problem vas resslved after
Teplacement of the staering gear box.

*INONONTEN CO WA SHERIFP's DEPT
On April 27, 1994 1 spoke to Inspector Tutor of t¢he
Srohomish Co Sherifsig Dept. regarding hig departwant's expsrience
Vith their 1993 Ford Crown Vietoria police ear VIN ¢ St
2FACP71W5PX145671, He told me that one of the officers assignad
to their EvoC unit brought a Steering condition to the c%,

5
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department’s attention vhereby a temporary loss of Pover atearing
assiast ocourred during braking., The vehicle was taken to a loecal
dealer gince it was still under varranty. He was not awaye of
vhat the dealar dig or did not do to remedy the problenm,
According to rorg CQIS Detailea Report dated November 5, 199
indicates that thigs Vaéhicle was taken to Bickford Ford in
Snohomish, Evidertly there were no repairz done to the vehicla
although a ®wzgr» may have known of a repair,

*BEEVILLE TX POLICE DEPYT

on April 27, 1994 r Spoke to Assistant Chies Carl Bchrier of
tha Beevills Tx Police Dapt regarding a reportad steering problam
with the department's 1893 Pord crown Victoria police car VIN #
2FACP71W7PX136812. The asglstant chief said he was aware of ne
problem but would call back if he discovered any information,
According teo Forq CUI8 Detailea Report dated May 3, 1993 the
above vahiole was taken to Dave Moore Ford = Mercury in Beavilie
with a complaint ef loss of powar ateering assist at stops.

On Apxil 28, 1994 I spoke to Dan Winland, Fleet Maintenance
S8upervisor for the Hamilton OH pD, My Winland told me patrol
officers alerteq him to a Problem with the Powar staering of one
of his department's 1992 Ford Crown victoria police ecar vIN &
2FACP72W2NX215817, Officers complained that the steering
ocoauienallI became aifricult under normal driving conditions
when executing right turns. Mr Winland said he initially changed
the power steering fluid, After a second complaint the power
steering punp was replaced, Evidently this still aig not
alleviate the condition 80 the vehicle was takan to a local rord
dealer, There was nothing the dealer could do to correct the
condition, Mr Winland #aid he tried to replicate the condition
while driving the vehicle in the maintenance yard put vag
unsuocessful. He said the dealer told him of an unsuccessful
attempt to replicate the condition. Mr Winland said that there
have beesn no further reports of a problem.

*WOODERIDGE CT POLICE Dxpr

Oon April 28, 1994 1 spoke to Chief Phipps of the Woodbridge
CT Police Department and inquired as to hig department's
exparience with their 1993 Ford Crown Victoria police car VIN ¢
¢FACP71W3PX145894. The chief put mae in contact with Ptl Jgohn
NcReown who said he reported a problenm whareby 1t ccoasionally
became Aifficult to turn the stearing wheel when accelerating
Irom a step and turning. He said tha steering wag not smooth
during these times, Officer McKeown said the vehicle was taken to
& nearby Foréd dezler where tha steering box was replaced, He hag
not axperienced a problem after this repair was performed,

*AVON CT POLICR DEDT .
On April 28, 1994 I apoke to Roland Jacques, Supsrintendent
of Machinery ang Equipment for the Avon Police Department. Wa
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discussed his department's sxperience with their 1993 rera
Victoria police car vix ¢ 2FACP7iWOPX142421, Hae told me that one
of the department's four Crown Victorias developed a problem with
the power steering. The condition was reported hy several polica
o2ficars who claimed to temporarily lese Power stearing assigt
under conditions where there was harg stesring in one direction
followed by a sudden steering input in the opposite dirsction,
The power loas lasted approximately one to tyn seconds. Mr
Jacques' mechanics tested the vehicle and found the condition to
exiat, Since the vehicle was Still under warranty it was returnad
to Hoffman rord a local Pord dealar. Mr Jacques said the danler
told him the vehicle was tested and they aliso found the condition
to exist. As a result the dealer replaced the stesring gear,
8ince the repair there has been no further complaints,

*CALIFORNIA RIGHWAY PATROL, TRALY STATION
On April 29, 1994 I fipoke with Chris Morgan whe is the Fiela
Operations Manager for Califernia Highway Patrol. In Adiscussing
4ny problems with thaeir 1592 Ford Crown Victoria VIN §
2?ACP72W6NX236119, I learned that only one vehicla had a reportad
problem concerning the speed sansitiva pover stesring. It wia
rsported from highway patrol officers that stesring would be.one
- difficult at low speeds. This Qccurred while the vehicle was
still new. The vekicle was takon to a neardby Ford dealer where
the processer module was replacad. There has not basn 2 reported
Problem since the repair was effactuated, Mr Morgan said ne had
read of a condition where the AIS motor, which ralates to +he
idle speed of the VAhidle, was not responding quinkly enough
under certain ¢onditions, Ba gaig there was no history of any CEp
vYshicles with this conditisn. Accoxding to Tord CQI$ Detail
Report dated Novanber 16, 1993 the above vehicle was taken to
Shanroek Pord in Dublin CA with a complaint of stif? steering on
quick turns after braking, :

On May S, 1094 1 spoke to Captain pat Michael of the
Reveford TX Police Dapt ragarding &ny reported problems his
department experisnced with 1992 or 1993 Ford Crown Victoria
Police cars. Capt Michael told me about a collision that ocourred
ir September of 1993 in which one of his officer's was involved
whers the officer was forced to take a hard steering ang braking
svasive maneuver in order to avert azn impact with another car,
The police car struck a utility pole. Afterwara the officer
Téported that when he applied his brakes he lost steering
control. The involved police car was equipped with ABS and an air
bag. The vehicle was taken to a nearby rorq dealer whare it was
repaired. Thare have heen no other complaints to dats. The
Captain will forwarda 4 copy of the accident raport and a
atatement from thae involved officer, !

!
DAYTONA BEACH FL POLICE DEPT

’ !
On May 3, 1994 T 8poke to PO Ron DeSalvo of the . Daytena
7 i
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Beach FL Police Dept regarding hig department 'y experiance with
the 1992 or 1993 Ford Crown Victoria pclice car. Officer DeSalvo
told me that one of his department'g Bupervising officers
complained of a temporary loas ot pawar steering azsisgt, The
vehicle has not baen taken for any service inepection,

*NEWSITE AL POLICE DEPT

On May 3, 1994 I Spoke to Chier Michael Waldrop of the
Newsite AL Police Dept. I asked the chief about any problems he
knew of concexrning hig department's 1952 Ford crown Victoria
police car vin § AFACP72W6NX215353 ., He told me about an occasion
vhare ha was responding to an emergeancy call travelling at about
80 MPHM, executed & left turn and experienced a tanmporary loss of
Pover stearing assist. As he wag strugyling with the staering
vheel the power assist returned. The vehicle nearly flipped over,
Tha chief toox the car to Tallapoosa Ford, a nearby dealer, The
dealership Sarvice manager tested the venicle and found the same
condition to exist, Chiet Waldrop told me the’ dealer could not
Gorrect the condition,

MILFORD OT POLICE DEPT

On May &, 1994 I spoke to Sgt Tom DeMatteo of ihe Milfora cT
Police Dept. 84t DaMatteo tolg ne that after receiving our
reports regarding thes 1992 and 1993 Ford Crown Victoria police
Car, his dapartment conducted tests on similay vehicles as well
&6 a 1991 rord crown Victoria ang 1992 chevrolat Caprice. Tests
weres conducted at Spsuds between 2% to 40 ¥PH, Three different
drivers wara used. The tests consigtad of driving the vehicles
straight ahead ang then stesring quickly and Euccessively,
Following this the vehicles weare put through a series of cones in
A Serpentine fashion. Each of the 952 ang §3 Fords exhibiteq sone
deyres of lomg of powsy steering assist, The 91 Ford and g2
Chevy aid not manifest the sane condition. He said there ware ne
raports of braking problens however he addeq that last fall the
Vehicles were taken to & nearby Ford dealer Whers a larger gized

= Sgt De Matteoc said his dapartment haa adopted a poliey
vhereby &ny officer electing to use a Crown victoria for patrol
CGan not operate the vehicle at Spesds above 40 MPH.

Sgt DeMatteo sajq Ford was contacted on April 22, 1994 via
an 800 number and spoke to fleet representative Jerry Lascar who
asked the sergeant what ha would like Ford to do with the
broblem, He then told the Sergeant to take the department's
Vehicles to a dealer. 1n Checking witn Keating Ford ¢f Stratforq
CT, 8gt DaMatteo was told that Fora could not replicite tha
condition. He wasm then provide with tha telephone hunber for the
Fora Districe Representativa, .

On May 5, 1994 Sgt DeMatteo callea Iris Lapsley, & rora
District Represantative, regarding the conditions that were
dizscovered with his department's Crown Victorias, M= Lapsley
acknowledged that NHTSA was conducting an investigation in the
stearing condition. She also acknowledged that the vahicles do

o
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nanifest temporary loas of Pover steering assigt but that thig
condition doas not compromise the safety of the vehicla, She also
said there wers eteering Qesign charges in the %1, 52, ang 93
nodal years, Mg Lapsley toid Sgt De Mattao that Pordq angineers
found no Problem in the Ny Police cruisers, She suggested that
the department take its vehicles to a Ford deale- &nd have the
Pover gteering unitg checked,

Drpr

On May 6, 1994 1 Spoke to Pt1 Joe Wynoaki who is o trattio
officer for the west Haven CT Police Dept. Arter recaiving our
Package cf information regarding the 15952 and 1993 rFord Crown
Victoria pelice cars, the West Haven Pelice conductaed tests of
their 1992 rorg Crown Victorias, Tects were eonducted on Apri)
29,1994 ang May 2, 1994, Tae courge consisted of a series of
traffic cones set first at =g feet apart then at 100 feat apart.
The length of the coursa was 400 faet. Vehicles wvera driven
through the Qones in a Sérpentine fashion at apeeds ofr 20, 30,
And 40 NFH. In a firet series of testing power was maintained

Spaeds of 30 and 40 vy while the vehicle was decelarated through
the course. No loss of Power steering assist was noteq during
those tests where the vehicles wers acceleratad through the
sSories of cones.

AR a result of their 2indings the Chief of Police ordarad
that all the department's 1393 Ford Crewm Victorias ba Yemovad
fron active patrol duty, Vehicles ware assigned to support
personnel with orders not to operate the vehicles ahove 3% MPH.

Officer Wynoski said he contacted NHTSA. He also sajg he
contected Miller Fora & local dealer. The Ford dealer contacted
Distriot Representative by the name of Iris and amked her to call
West Haven PD, pt] Wynoski spoke to her. Iris told Officer
Kynoski that Ford was fully Cooperating with NHTSA on an open
investigation NHTSA was conducting regarding tha Ford Crowm
Victoria. rris said Ford ig standing by tests conducted by the
Michigan State Police and the Caiifornia Highway Patro]. She
adnitted there was & slight reduction in power steering assist
but no loss or total steering. She al80 said thers were no
Tecalls planned for the present time,
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July 28, 1994

Mr. Charles L. Gauthier, Director

Office of Defects Investigation

National Highway Traffic Safety Associstion
400 Seventh Street, S.W,

Washington D.C. 20590

Dear Mr. Gauthier:

We reviewed your letter concerning the power steering system performance in Pord Crown
Victoria vehicles. A the current time we do not own any vehicles of this type s0 we are
unahle to complets a response.

If we can ever assist you in the future, please contact us.

Smcerely,

e i n

Karen R. Tarrant, Director
Management Services Division

djb

¢ Lt. Col. James Snody
Mr, Duane Berger, MTD
Mr. Gar Salmon
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July 21, 19%4

Mr. Charles L. Gauthier, Director

Office of Defects Lavestigation

National Highway Traffic Safety Association
400 Seventh Street, S.W,

Washingion D.C. 20590

Dear Mr. Gauthler;

We received your letter concerning the power steering system performance in Ford Crown
Victoria vehicles. We will work with the Department of Managemert and Budget’s Motor
Transport Division to coordinate a responze by Auguse 10, 1994,

If you have any questions in the mean time, I can be reached ut (517) 336-6139. Thark you,

Sincerely,

J{o,w\%,&"

Karen R. Tarrant, Director
Mamgememt Services Division

dib

c: Lt. Col. James Soody
Mr. Duape Berger, MTD
Mr. Gar Salmon
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Metropolitan Police Department /

Fleet Management Division
1503 South Capitol Street, S.W.
Washington, D.C. 20024

U.S. Department of Transportation

National Highway Taffic Safety Administration
400 7th Street, S.W.

Washington, D.C. 20590

August 8, 1994

Dear Mr. Gauthier:

Relative to your letter dated July 15, 1994 regarding possible
safety defects to all 1992 and 1993 Ford Crown Victoria *police
equipped" vehicles in the Metropolitan Police Department’s fleet,
this department has:

2 1992 Ford Crown Victoria
7 1993 Ford Crown Vic:toria
252 1994 Ford Crown Victoria

To date, there have been no defects reported in any of our Ford
Crown Victorias, relating to the power steering. If any such
defects should occur, we will contact your office and provide you
with the necessary information.

For future reference, all correspondence relative to vehicles of
this department should be addressed to the above address.

Mr. Robert L. Rose
Director
Fleet Management Division

"
%
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Mr. Charles L. Gauthier, Director

Office of Defects Investigation Fnforcement

U.S. Department of Transportation

National Highway Traffic Safety Administration
400 Seventh Street, sw

Washington, DC 20590

Dear Mr. Gauthier:

Thank you for the opportunity to respond to your inquiries
regarding our Crown Victoria police vehicles. I have attached the
individual comments from our own experts and will summarize their
answers for you here. :

Question #1. We have 200 1992 Crown Victorias and 417
1993 Crown Victorias, for a total of 617.

Qugstion #2. We have had no official reports of the
power assisted steering systen binding or locking up
except in controlled training or testing environments.
Ae some of the attached narratives indicate, this

= phenomenon has caused a loss of control in these
settings.

We have had two officers killed in Crown Victorias in
single vehicle, high speed accidents involving impacts
with fixed objects. There was no evidence of a steering
malfunction in e¢ither case. Copies of the reconstruc-
tions are included for your perusal.

Question_ #3. Information regarding mandatory training
for our recruit officers is attached. Drivers training
is not "routinely" offered for our police officers. We
are in the planning stages to have a Public safety
Drivers Training Facility constructed. It is our hope
that, once completed, this facility will afford us the
opportunity to offer training on a reqular basis for all
our employees.

When front wheel drive vehicles were first issued, ine
service training was provided for officers prior to their
being issued front wheel drive vehicles for the first
time. The response to Question #5 will describe an
ongoing drivers training program to address the Crown

Prince George’s County Police Department
HEADQUARTERS: 7600 Barlowe Road, Palmer Park, MD 20785
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Mr., Charles L. Gauthier
August 15, 1994 !
Page 2

Victoria’s characteristics. We also use a portion of the :
program to familiarize officers with the handling :
characteristics of our Pontiac Grand Prixs as they are i
issued.

' Question F4. Comments from a number of officers assigned
Crown Victorias are included in the attached responses as _
well as comments from cur driving instructors. ;

Question #3. We instituted a driving program to address
the specific steering and braking characteristics of the
Crown Victoria. Each of the 617 officers assigned a
Crown Victoria must attend a full day’s training program
to not only acquaint the driver with the vehicle’s
characteristics but to train the driver to handle the
vehicle proficiently. Specifics regarding the training
program and its results are included in the attachments.

i ntsiacen

Question #6. We do not currently have any 1994 Crown
Victorias, but we expees., delivery of 23 in the near
future. We have no information regarding any possible
defects in these vehicles.

[QEpR—

Thank you again for working with us in diagnosing the issues
involving the Crown Victoria police vehicles. as always, we are
prepared to assist you in any way possible as you continue with
your engineering analysis.

Sincerely,

Major Teresa C. Chambers
Commander, Training and
Personnel Services
301/772-4665

Attachments
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FROM:_Comm=nder, Central Services Division DATE:__ Jyly 28, 1994

TO: INITIALS DATE OUT

(1) _Commander, Management Services

(2) _Cwmoe, 00w “Tnyimim

(3)

(4)
RE: u jonnajve Rega d;n - _Vics

A

l

For Your Informatiocon ( ) Please Reply

For Your Comments ( ) Please Read & Destroy
For Your Approval ( ) Please Note & Return
For Your Signature ( ) Please Supply More Details
For Your Consideration ( ) Please Discuss With Me
For Imnediate Action ( ) Please Prepare Reply For

Af\f\’\’\aﬁ’\’\
vwvvvvvvv

For Your Files Signature of
Please Handle ( ) No Reply Needed
Plsase Advise ( ) Per Our Conversation
o
REMARKS

In regards to the letter from the National Highway Traffic Safety
Administration, the only question that we are able to answer is
question #1. We have two hundred (200) 1992 Crown Victorias and four
hundred seventeen (417) 1993 Crown Victorias for a total of six
hundred seventeen (617) operable Crown Victorias.

Reference question #2, we have had no incidents officially
reported to us. Our information is based on casual conversation with
officers throughout the agency.

Reference question #4, other than what has become common
knowledge among street officers, we have no official information
regarding the safety of the Crown Victorias.

Reference question #6, at this point we do not have any 1994
Crown Victorias in our fleet, however, we anticipate delivery.of
twenty three (23) 1994 Crown Victorias within the next 30 to 60 daiﬁr

We currently have fno information regarding any defect or safety
concerns regarding the 1994 Crown Victorias.

L | .
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Prince George's County Police
Inter-office Memo

August 4, 1994

TO: Major Teresa C. Chambers, Commander
Training and Personnel Services \
X,

%ROM: Corporal Barry S. Beam, Training Divis
REF: Engineering Analysis Questionnaire Regarding Crown Vics

Per your request, the following information is provided with
reference to the Engineering Analysis Questionnaire regarding the
Ford Crown Vics (questions 3,4, and 5):

2, With reference to precision vehicle maneuvering or pursuit
training, our officers receive 24 hours of classroom training and
64 hours of practical exercises with the Departmental Vehicles our
agency has in its fleet to include the Ford Crown Vics. The
classroom portion of training includes the AAA Driving Course,
Vehicle Dynamics, and pursuit driving. I have attached the Driving
Skills Manual outlining our practical courses to include the course
desian and the synopsis of what is required of the students to
complete the course.

4. I have had the opportunity to talk to different officers that
have been issued the Ford Crown Vics and have experienced the power
steering problem. All seem to have had the problem when driving
at slow speeds with tight maneuvers required. It has been noted
that. some feel that it could have caused a departmental had they
not had the room to correctly steer out of the problem once they
were able to regain control of the vehicle.

5. Our agency has been right on top of this problem. We have
instituted an inservice program for all our officers issued Crown
Vics. Two instructors have been assigned to complete the program.

e
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DRIVING RANGE RULES

Seat belts will be worn whenever vehicles are in
motion.

Speeds will not exceed 25 MPH unless the course
being driven requires greater speeds.

Windows will be either completely closed or
completely opened. The only exception is that the
windows may be opened two fingers width down from
the top.

Doors will be locked at all times whenever vehicles
are in motion.

The horn will be sounded twice before backing a
vehicle.

There will be absolutely no reckless or negligent
actions while on the driving range. Horseplay is
strictly prohibited.
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PARALLEL PARKING COURSE

-

stop 1
40’
L.
a
-PARK RIGHT
a |
25' 1
r
A‘rA A.i. .
520. Parallel Parking Course:
a

—A A A Al_ This course requires that the Student

4 Officer start their vehicle on the

25" start line, proceed swiftly past the

| & a Left Park Box and stop. The Student .

PARE LEFT- Officer will then back their vehicle ;
A into the Left Park Box. They will

i A then proceed out of the box past the

Park Box Right. They will then back
a their v:hicle into the Park Box Right.

2.A A A hry They will then pull thelr vehicle out .
to the Stop Sign and Stop. The final ;
objective is to safely and swiftly
under control back their vehicle out

a & of the course past the finish line.

4G’ i
a a
& ' J

START -- FINISH

COURSE TIME: 60 Sec. ; =
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e A
1 PARALLEL PARKING -
* POLICE VEHICLE OPERATIONS EVALUATION |

[ $/0 NAME: DATE | ) 3 4 5 3{‘5@,

2| COURSE FAMILIARIZATION ¢4 1 :
3| QUALIFICATION RUNS ouaL 3]
4| QUALIFICATION RUNS ;

5| IDENTIFY PROBLEM AREAS

PrC P

| REMEDIAL PRACTICE RUNS '
CLASSROOM TTME | ouar B3,
~| REMEDIAL QUALIFACTION 5| -

8] IDENTIFY PROBLEM AREAS

5| KEMEDIAL PRACTICE RUNS oo ol
10| REMEDIAL QUALIFICATION 5
11| INSTRUCTOR SIGNATURE: Total Runs: o |

12| CRITICAL PERFORMANCE OBJECTIVES:

. OXDER TO SUCCESSFULLY COMPLETE THE COURSE, THE STUDENT OFFICER MUST;
A. ] COMPLETE THE COURSE IN THE SPECIFIED TIME . COURSE TIME:
F. ] NOT HIT ANY CONES
C.[J T L CCK BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED
.} LT MONSTRATE THE USE OF ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.
Lo 1 pPTRrCHM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.

b v

| CRIT1ZAI PERFORMANCE : INDICATE: P= PASS X = FAIL

5 ] DEMINSTRATE PROPER LANE POSITION: FAR RIGHT / FAIR LEFT / CENTER

! i. [ DEM"L"RATE PROPER APEXING OF CURVE: EARLY /LATE SPEED CONTROL

.| DEMCH*TRATE PROPER STEERING TECHNIQUE; HAND PSN./OVER / UNDER

D.i_ DEMCNSTRATE PROPER SLOWING / STOPPING TECHNIQUE: LOCKED / - SPEED

E.[_) DEMONSTRATE PROPER ACCELERATION TECHNIQUE: + SPEED /- UNEVEN

£. 1 DEM"INSTRATE PROPER SEAT / MIRROR ADJUSTMENT: + FORWARD / + BACK

G._] DEMNNSTRATE PROPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT / EXCESSIVE -
H.[_1 DEMCNSTRATE PROPER PREPARATION: ADJUST SEAT / MIRRORS / SEATBELTS / LOCKé-'Q,

e

1. '] DEMONSTRATE THE ABILITY TO SUCCESSFULLY COMPLETE THE COURSE: iTkipy e ALGreD | |
TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE RULES. C¢ ! i
DATE:

STUDENT OFFICER SIGNATURE:




] SERPENTINE COURSE
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ot

SERPENTINE
POLICE VEHICLE OPERATIONS EVALUATION

/0 NAME; DATE
| ¥ 1 2 3 4 5 g’fi}:
2| COURSE FAMILIARIZATION c 7
3| QUALIFICATION RUNS oua |?
4| QUALIFICATION RUNS
5| IDENTIFY PROBLEM AREAS
¢| REMEDIAL PRACTICE RUNS .
CLASSROOM TIME OUAL-
- _OU.
;| REMEDIAL QUALIFACTION ‘/ ;
8| IDENTIFY PROELEM AREAS
9| REMEDIAL PRACTICE RUNS quat?|3
10| REMEDIAL QUALIFICATION 5
11| INSTRUCTOR SIGNATURE: Towl Runs: .
12| CRITICAL PERFORMANCE OBJECTIVES:
IN ORDER TO SUCCESSFULLY COMPLETE THE COURSE, THE STUDENT OFFICER MUST:
A. ] COMPLETE THE COURSE IN THE SFE “IFIED TIME . COURSE TIME:
B. | NOT HIT AHY SONES
C.[J NOT LOCK BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED
D. ] DEMONSTRATE THE USE C ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.
E. (] PERFORM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.
CRITICAL FERFORMANCE : INDICATE: P= PASS X« FAIL
. ] DEMONSTRATE PROPER LANE POSITION: FAR RIGHT / FAIR LEFT / CENTER
. _] DEMONSTRATE PROPER APEXING OF CURVE: EARLY / LATE SPEED CONTROL
. _J DEMONSTRATE PROPER STEERING TECHNIQUE: HAND PSN. / OVER /UNDER
. _] DEMONSTRATE PROPER SLOWING / STOPPING TECHNIQUE: LOCKED / - SPEED
.[J DEMONSTRATE PROPER ACCELERATION TECHNIQUE: + SPEED /- UNEVEN
.[[] DEMONSTRATE PROPER SEAT / MIRROR ADJUSTMENT: « FORWARD / + BACK
. L] DEMONSTPATE PROPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT / EXCESSIVE
.} DEMONSTRATE PROPER PREPARATION: ADJUST SEAT / MIRRORS / SEATBELTS / LOG
. ] DEMONSTRATE THE ABILITY TO SUCCESSFULLY COMPLETE THE COURSE: WITHIN 37 RELOTTED
TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE RULES, {r>

STUDENT OFFICER SIGNATURE: DaTE:
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OFE-SET ALLEY COURSE

'y 'y
A
o a
32
a A
—_— A A &
1 a
23" a A
l a & a a
The atudent {8 required ¢o line up
a on the Start Line, proceed forward
e a=3 stop in the Bottom Box. After
40" stopping the time stops until the
A : Student has removed their seat belt,
s ' placed the vehicle in reverse, sound
the horn and released the foot brake.
R They must then negotiate the course
—— kA a in reverse, while using the prescribed
12 o'clock hand Technigque, without
using Brakes and Pass the Finish line.
4 a Course time is 20 seconds.
23!
—-———l . E‘-H'. L= A a
4
l 4 a
[ - J————
FINISH

*3
4 Q‘Q
34

M.P.T.C. 98,929



OFF-SET ALLEY COURSE

POLICE VEHICLE OPERATIONS EVALUATION

/O N . :
S/0 NAME: DATE | 5 3 P -

BEST
QUAL

(v ]

COURSE FAMILIARIZATION T

3] QUALIFICATION RUNS

QUAL

4| QUALIFICATION RUNS

5] IDENTIFY PROBLEM AREAS

6 REMEDIAL PRACTICE RUNS
CLASSROOM TIMF

QUAT,

7| REMEDIAL QUALIFACTION

8| IDENTIFY PROBLEM AREAS

9| REMEDIAL PRACTICE RUNS

QUAL

10| REMEDIAL QUALIFICATION

11} INSTRUCTOR SIGNATURE: Total Runs: e

12} CRITICAL PERFORMANCE OBJECTTVES:

IN ORDERTO SUCCESSFULLY COMPLETE THE COURSE, THE STUDENT OFFICER MUST:
A. ] COMPLETE THE COURSE IN THE SPECIFIED TIME . COURSE TIME:

B. ] NOT HIT ANY CONES

! NOT LOCK BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED

D. | DEMONSTRATE THE USE OF ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.
E.. | PERFORM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.

O
J[]

1L

CRITICAL PERFORMANCE : INDICATE: P= PASS X= FAIL

A. ] DEMONSTRATE PROPER L ANE POSITION: FAR RIGHT/ FAIR LEFT / CENTER
B.”_] DEMONSTRATE PROPER APEXING OF CURVE: EARLY / LATE SPEED CONTROL
C. _] DEMONSTRATE PROPER STEERING TECHNIQUE; HAND PSN./ OVER / UNDER
D. [_] DEMONSTRATE PROPER SLOWING / STOPPING TECHNIQUE: LOCKED/ - SPEED
E. (] DEMONSTRATE PROPER ACCELERATION TECHNIQUE: + SPEED /- UNEVEN

H. [} DEMONSTRATE PROPER PREPARATION: ADJUST SEAT / MIRRORS / SEATBELTS / LOCKS

TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE RULES.

F. ] DEMONSTRATE PROPER SEAT / MIRROR ADJUSTMENT: + FORWARD / + BACK C}\”‘
G.[] DEMONSTRATE PROPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT / EXCESSIVE ("C(,;'I

29

1. ] DEMONSTRATE THE ABILITY TO SUCGCESSFULLY COMPLETE THE COURSE: WITHIN THE ALLOTTED

STUDENT OFFICER SIGNATURE: DATE:

Oy U VP . . e [ RSN



EMERGENCY TURN-AROUND COURSE

M.P.T.C. 98,99

| 20" »]
v vV v v v
v
v
25" v
v
v
F v
9' )
¢ BOXI A
Procedure: v v vy v v
From a standing position outside of v
the vehicle, the operator will open the v
door, enter the vehicle, lock the door,
fasten the seat belts, start the engine, v
release the emergency brake and drive to v
the other end of the course. The opera- 151’
tor must pull into Box A, back out of 78’ v
Box A, drive to the opposite end and back v
into Box B, pull out of Box B, drive to
opposite end and back into Box A, pull v
out of Box A and drive to opposite end -4
going through the entrance and exit gate
within 60 seconds. v
T v
v
9'y BOX B
-Lv v vTFV v
v v
an’
1 ) )

4

v
v .--vv----.-vv-——
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e

§/0 NAME: DATE | 2 3 4 g | BEST
QUAL
3| COURSE FAMILIARIZATION ¢~ - 1
3| QUALIFICATION RUNS quaL |3
e
A ZUALIFICATION RUNS 5
E

EMERGENCY TURN-AROUND
POLICE VEHICLE OPERATIONS EVALUATION

t

47 INTIFY PROBLEM AREAS

5| REMEDIAL PRACTICE RUNS ,
CLASSROOM TIME oy 13
7| REMEDIAL QUALIFACTION 5

8| IDENTIFY PROBLEM. AREAS

9| REMEDIAL PRACTICE RUNS L e QUAL .
—

10| REMEDIAL QUALIFICATION 5

11| INSTRUCTOR SIGNATURE: Total Runs:

13| CRITICAL PERFOKMANCE OBJECTIVES:

IN ORDER TO SUCCESSFULLY COMPLETE THE COURSE, THE STUDENT OFFICER MUST:
A.7_] COMPLETE THE COURSE IN THE SPECIFIED TIME . COURSE TIME:
B. . NOT HIT ANY CONES
NOT LOCK BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED
DEMONSTRATE THE USE OF ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.
PEREORM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.

m U0
ool

CRITICAL PERFORMANCE : INDICATE: P« PASS X= FAIL

A. ) DEMONSTRATE PROPER LANE POSITION: FAR RIGHT / FAIR LEFT / CENTER

.7 DEMONSTRATE PROPER APEXING OF CURVE: EARLY / LATE SPEED CONTROL

C. [} DEMONSTRATE PROPER STEERING TECHNIQUE; HAND PSN./ OVER/UNDER

D. ] DEMONSTRATE PROPER SLOWING / STOPPING TECHNIQUE: LOCKED/ - SPEED

E. [} DEMONSTRATE PROPER ACCELERATION TECHNIQUE: + SPEED/- UNEVEN 3
E. ] DEMONSTRATE PROPER SEAT / MIRROR ADJUSTMENT: + FORWARD/ + BACK Ce

G. [ DEMONSTRATE PROPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT / EXCESSIVE C(%
H. T DEMONSTRATE PROPER PREPARATION: ADJUST SEAT / MIRRORS / SEATBELTS /LOCKS

1. | DEMONSTRATE THE ABILITY TO SUCCESSFULLY COMPLETE THE COURSE: WITHIN THE ALLOTTED
TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE RULES.

L]

STUDENT OFFICER SIGNATURE: DATE:

o e v i e 2 B A4 Ly 0% ey

s

N e AP e e e et RIS




DOUBLE LANE CHANGE COURSE

START

M.P.T.C. 98



DOUBLE LANE CHANGE
POLICE VEHICLE OPERATIONS EVALUATION

$/0 NAME: DATE . | BEST
1 1 2 3 4 be QUAL
2| COURSE FAMILIARIZATION ¢ T 1 |
3| QUALIFICATION RUNS T v I3
4] QUALIFICATION RUNS 5

5! IDENTIFY PROBLEM AREAS

6 REMEDIAL PRACTICE RUNS
) CLASSROOM TIME s QUAYL 3

7| REMEDIAL QUALIFACTION 5

8] IDENTIFY PROBLEM AREAS

9| REMEDIAL PRACTICE RUNS s |

10f REMEDIAL QUALIFICATION

[ 1]

1| INSTRUCTOR SIGNATURE: Total Runs: e

;2| CRITICAL PERFORMANCE OBJECTIVES:

N ORDER TO SUCCESSFULLY COMPLETE THE COURSE, THE STUDENT OFFICER MUST:
A. __; COMPLETE THE COURSE IN THE SPECIFIED TIME . COURSE TIME:
B. . NOT HIT ANY CONES :
] NOT LOCK BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED '
{_} DEMONSTRATE THE USE OF ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.
i 7] PERFORM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.

]

C.
n,
E.

CRITICAL PERFORMANCE : INDICATE: P = PASS X= FAIL

A. ] DEMONSTRATE PROPER LANE POSITION: FAR RIGHT / FAIR LEFT / CENTER
i B. | DEMONSTRATE PROPER APEXING OF CURVE: EARLY / LATE SPEED CONTROL

1C. i _) DEMONSTHATE PROPER STEERING TECHNIQUE; HAND PSN. / OVER / UNDER

D.{_] DEMONSTRATE PROPER SLOWING / STOPPING TECHNIQUE: LOCKED / - SPEED \.{"
E. ] DEMONSTRATE PROPER ACCELERATION TECHNIQUE: + SPEED /- UNEVEN

F.i_ DEMONSTRATE PROPER SEAT / MIRROR ADJUSTMENT: + FORWARD / + BACK

G. _] DEMONSTRATE PROPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT / EXCESSIVE

H. . DEMONSTRATE PROPER PREPARA™ION: ADJUST SEAT / MIRRORS / SEATBELTS / LOCKS

I. 1 DEMONSTRATE THE ABILITY TO SUCCESSFULLY COMPLETE THE COURSE: WITHIN THE ALLOTTED
TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE RULES.

¢
Z
A9

STUDENT OFFICER SIGNATURE: DATE:




CONTROLLED BRAKING / STAB COURSE

/ / M.P.T.C. 97,98

100 A A

CQ AN

A 50"

/A ‘AN
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START




‘ CONTROLLED BRAKING COURSE (STAB)
POLICE VEHICLE OPERATIONS EVALUATION

‘ * »

| S/0 NAME: DATE | 2 3 o 5 | BEST

! QUAL
[ = :

3] CORSE FAMILIARIZATION T o . 1
S .
3 TICATION RUNS - " ouaL 3
4 Q' \LIFICATION RUNS §
5! IDENTIFY PROBLEM AREAS

o AEMEDIAL PRACTICE RUNS
81 T AGSROOM TIME ed ovar, |3
*{ RI'MEDIAL QUALIFACTION 5
§| IDENTIFY PROBLEM AREAS

-

9| REMEDIAL PRACTICE RUNS Frogdt
10| REMEDIAL QUALIFICATION 5
11| INSTRUCTOR SIGNATURE: Total Runs:
12| CRITICAL PERFORMACE OBJECTIVES:

IN ORDERTC' SUCCESSFULLY COMPLETE THE COURSE, THE STUDENT OFFICER MUST:
A. _] COMPLETE THE COURSE IN THE SPECIFIED TIME . COURSE TIME:
B. _ NOT HIT ANY CONES

. NOT LOCK BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED
DEMONSTRATE THE USE OF ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.

—. PERFORM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.

m 90
L

CRITICAL PERFCRMANCE : INDICATE: P= PASS X« FAIL

A. _] DEMONSTRATE PROPER LANE POSITION: FAR RIGHT / FAIR LEFT/ CENTER

B. | DELIONSTRATE FROPER APEXING OF CURVE: EARLY / LATE SPEED CONTROL

C. i DEMONSTRATE PROPER STEERING TECHNIQUE; HAND PSN. / OVER / UNDER

D. {_] DEMONSTRATE PRNPER SLOWING / STOPPING TECHNIQUE: LOCKED/ -SPEED 0

E. (] DEMONSTRATE PROPER ACCELERATION TECHNIQUE: + SPEED /- UNEVEN "Q

F.[_] DEMONSTRATE PROPER SEAT / MIRROR ADJUSTMENT: + FORWARD / + BACK % .
G. ] DEMONSTRATE PROPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT / EXCESSIVE

H. ] DEMONSTRATE PRGPER PREPARATION: ADJUST SEAT / MIRRORS / SEATBELTS / LOCKS

1.0 DEMONSTRATE THE ABILITY TO SUCCESSFULLY COMPLETE THE COURSE: WITHIN THE ALLOTTED
TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE: RULES.

STUDENT OFFICER SIGNATURE: | DATE:




! 5o,
E.V.0.C. / CONTROLLED CHASE COURSE
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AA
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SKID PAN
MPTC #97
MPTC #102

INSTRUCTOR:

pass [ | Fan [ ]

TIRE CHANGE EX£RCISE

FLARE EXERCISE
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INTER-OFFICE MEMORANDUM
OFFICE OF THE SHERIFF
PRINCE GEORGE'S COUNTY, MARYLAND

August 4, 1994

TO: Major Teresa C. Chambers, Commander
Training & Personnel Services

FROM:  Sergeant David A. Norman, S¥7 " g s>
Police Vehicle Operations Instructor

RE: Engineering Analysis Questionnaire Regarding Crown vics

My response to your request, that I provide input, con-
cerning the National Highway Traffic Safety Administration
(NHTSA) Engineering analysis of the power steering on 1992-93
Ford Crown Victoria -~ Police Packaga Vehdicles.

My first contact with the Ford Crown Victoria came as a
result of having been selected to design and judge the 1993
Regional Patrol Officers Competition ~ Driving event. To
accomplish this I was given five (5) brand new 1993 Ford Crown
Victorias. As previously stated, I did design a cone course
intended to demonstrate low speed precision driving skills, and
after setting the course up, I attempted to qualify it as oper-
ational and to put in place 8 system of evaluation.

) As I began driving the course, most of which was 5-10 mph,
18 max, 1 immediately experienced "steering Drag" and "Binding"
whunever I spplied stress to the system. This occurs more or
lers in all vehicles, whenever you exceed design capabilities.
In the Crown Victoria I felt it was unreasonably excessive and
at uncharacteristically low speeds. It was my contention that
*ne steering unit displaced fluid insufficiently under the
stress of weight transfer. The weight transfer created by
right and left turns, in conjunction with the weight transfer
created by deacceleration and counter steering would cause
Binding or Drag. I found that the key to reducing this phenom-
enon was the skillful use of the accelerator and brake. The
old driving adage "Stay off the Brake" takes on new meaning,
however, speed control and weight transfer were equally impor-
tant. As I continued to drive the course, and widen it to
accommodate the Crown Victoria, I also switched car to car
attempting to determine if the steering characteristics were
isolated to a car or two. I found that all 5 basically
responded alike. I was not Pleased with the end result, as my
course became far more challenging then I had intended. I
simply ran out of space. I passed my feelings on to Lt.
Calhoon the event coordinator concerning the characteristics of
the Crown Victoria's steering. He was not issued a Crown
Victoria and had no personal experience of his own. ,u%%_

: Q;.,&



Engineering Analysis Questionnaire
August 4, 1994
Fage 2

My next exposure was during the Police Vehicle Operations
Course given during a Police Basic Training Class. 1In addition
to the low speed steering binding issue previously mentioned,
we were also able to bring about "All Wheel Brake-Lock up" with
the "Anti Lock" brake Crown Victoria's. I found that repeated
heavy breaking at low speed (30 mph) causes "antilock®” brakes
to lock. After seven (7) applications of "swerve to avoid"
including heavy braking, an all wheel skid occurred. I will
not speculate on what specific component caused this failure,
however, it seems to occur whenever excessive heat is created
and insufficient time or air flow is created to dissipate the
heat.

In conclusion, I have limited exposure to the Crown Victo-
ris, and only under certain conditions. I certainly am not a
mechanic and will not attempt to talk engineering, however, as
a Police Driving instructor, scmewhat familiar with vehicle
operation and how it relates to police application/pursuit,
etc. The Crown Victoria is much like any other automobile,
subject to its own handling characteristics and limitations,
No matter what vehicle is selected there will be trade offs at
some point. I suggest that in the future more time and input
be allowed during the selection process, followed by the
development of training, specifically around those noted char-
acteristics inherent to that particular automobile. Regardless
of what vehicle we drive, safety and proficiency will
ultimately rely on attitude, education, training and practicai
experience. Emergency Vehicle Operators require Repetition and
Practical Training to maintain a desired level of proficiency.
To ba legitimate this training must be in the same type of
vehicle they will operate. Switching back and forth is fine
for routine driving, however, under the stress of tactical or
pursuit driving, driver confusion may result. Much of the
operation of a vehicle is subconscious, especially as stress is
applied, this is where repetitive training pays off. Muscle
memory, learned skills and improved reaction, in conjuncticn
with the familiarity with the vehicle, play a major part in
accident avoidance, vehicle contrel and survival.

DAN:blw



To:

From:

Re:

INTER-OFFICE MEMORANDUM

PRINCE GEORGE'S COUNTY, MARYLAND

Date: _ August 8, 1994

Major Teresa C. Chambers, Commander_-_ Training & Personnel

Mr. L. Joy and Cpl. Steve Gibson - Driver Training Program

—ENGINEERING ANALYSIS QUESTIONNAIRE REGARDING_CROWN VICS

In response to your memo dated July 19, 1994, regarding the
National Highway Traffic Safety Administration's Analysis of
Crown Victorias, we were asked to address specific questions.
Our responses to questions 3, 4 and 5 are enumerated below.

#3 No. Vehicle maneuvering and/or pursuit training has not
been routinely taught to officers within the department.
Entrance level officers are however required to pass an
extensive driving skills agenda to meet MPTC objectives.
The courses currently being taught are:

a. Parallel Parking Course

b. Serpentine Course

c. Off-Set Alley Course

d. Emergency Turn-Around Course

e. Double Lane Change Course
f. E.V.0.C./Controlled Chase Course
* g. Controlled Braking/Stab Course

*This course is taught with vehicles not equipped with the ABS
system. A two-fold problem develops in that recruit officers
are probably going to be issued vehicles without the ABS system.
That being the case, the Controlled Braking/Stab Course is
adequate. However, since recruits are 1initially put with
F.T.0.'s of which must drive Crown Vics equipped with ABS, the
recruit cfficer must be taught the saqueeze braking technique
used with ABS systems, The recruit officer however, is expected
to te cognizant of the type of vehicle they will be driving in
the future. The squeeze brake technique (ABS) will _not work in
vehicles not equipped as such, Results could be disastrous.

See attached for copies of various courses.

4, The Ariving skills course currently underway, illuminates
characteristics of the Crown Victoria and differegce from

that ¢f the Diplomats and Caprices. - C?\

%



Page 2

Power Steering Bind

ABS Brakes

(A) Possible pedal loss on rough roadway
Rear suspension

. B1ind spots located a left window post

L SV I N R

With 315 of 630 now having attended the driving course, the
biggest problem and "surprise” thus far has been the failure of
the power steering system at low speed tight, “fast", precision
turns. Numerous "collisions” have occurred during the off-set
alley course causing the officer to strike cones because of the
surprise occurrence of this phenomanon. Once aware of the
condition, officers can "musclie” the wheel back hoping the power
steering doesn’t kick back 1in t> abruptly causing oversteering.
While an esact number of occurrences:.has not been logged, the
power steering loss has occurred on at least 50% of the 315 cars
tested. A180 note that under stress, drivers steer and use
speed control differently causing this characteristic to
randcmly appear. Should the condition occur during precision
maneuvering conditions, it is many officers’ opinion that
accidents could easily occur. It 1s our opinion as driving
instructors that since we have witnessed so many vehicles run

"off course”, because of the steering bind problem, this
condition could very well be a contributing factor of an
accident in the future, =

*See attached copy of Off-Set Alley Course highlighted as to
where phenomenon occurs.

5. Yes, as previously addressed, the department has put
together four (4) courses which highlight the
characteristics of the Crown Victoria.

1. Serpentine

2. Off-Set Ailley

3. A.B.S5. Braking

4, E.V.0.C. (Modified)

*A combination of 1-3 as well as a diminishing lane,*s
turns and a 90 degree turn course unhder time to induce stress.

We are currently in our 7th week of training to familiarize
officers which the different characteristics of the Crown
Victoria. The response to our eight (8) hour/15 vehicle a day
course has been overwheliming. Officers have expressed a
‘profound learning experience from the course and a desire for
more training. 80% to 90% of the students at least state they
will know what the bind characteristic is, should it occur and
how tc maybe overcome 1it. The phenomenon has appeared to all
of our courses, but again is more prevalent in off—setiglley and

the serpertine courses. e

LS
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PARALLEL PARKING COURSE

A

stop |
40°*
a 4 &
a
~PARK RIGERT
s |
25"
11‘A & ;t -
AZO' Parallel Parking Course:
A
a 4 4 ‘_l__ This course requires that the Student
' Officer start their vehicle on the
25°* start line, proceed swiftly past the
| & A Left Park Box and stop. The Student
PARK LEFT- QOfficer will then back their vehicle
& into the Left Park Box. They will
a then proceed out of the box past the
Park Box Right. They will then back
a their vehicle into the Park Box Right,
t.a A A ry They will then pull their vehicle out
to the Stop Sign and Stop. The final
objective is to safely and swiftly
under control back their vehicle out
a a of the course past the finish line.
40"
a A
a4 'y

START -- FINISH
COURSE TIME: 60 Sec.

2
| %



SERPENTINE COURSE

J \ser M.P.T.C. 98
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32¢
a
T a
23",
——l—_ a
A
40°

23°

l .

4

| e

32°
a

L.

START

OFF-SET ALLEY COURSE

._4

a

a

A

& A a
a

a a

a a

'S a

- a
&

4 A &

a

a

A‘_

FINISH

The student is required to line up

on the Start Line, Proceed forward
and stop in the Bottom Box. After
stopping the time stops until the
Student has rewoved their seat belt,
Placed the vehicle in reverse, sound
the horn and released the foot brake.
They must then negotiate the course
in reverse, while using the prescribed
12 o'clock hand Technique, without
using Brakes and Pass the Finish line.
Coursge time ig 20 seconds.

) M.P.T.C. 98,99



EMERGENCY TURN-AROUND COURSE

M.P.T.C. 98,99

25!
v

A v
9 L]
—i-V' BOX a
Procedure: ‘ v v ) Ay

From a standing position outside of
the vehicle, the operator will open the
door, enter the vehicle, lock the door,
fasten the seat belts, start the engine,
release the emergency brake and drive to
the other end of the course. The opera-
tor must pull into Box A, back out of 78
Box A, drive to the opposite end and back
into Box B, puil out of Box B, drive to
opposite end and back into Box A, pull
out of Box A and drive to opposite end
going through the entrance and exit gate
within 60 seconds.

[ﬂ——zo'
v v v

4

4
le
[“

9'vw BOX B
}

-V v v
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OFF-5ET ALLEY COURSE
POLICE VEHICLE OPERATIONS EVALUATION

T570 NANE: DATE | 2 [ 3] + | 5 B
2| COURSE FAMILIARIZATION €~ |
3 QUALIFICATION RUNS S qua B g
4| QUALIFICATION RUNS ; 1

5| IDENTIFY PROBLEM AREAS i

¢| REMEDIAL PRACTICE RUNS ;
CLASSROOM TIME oty 13 -
7| REMEDIAL QUALIFACTION 5| -

8| IDENTIFY PROBLEM AREAS

9| REMEDIAL PRACTICE RUNS e P

QUAL R
10{ REMEDIAL QUALIFICATION 5| i
11} INSTRUCTOR SIGNATURE: Total Runs: .

12| CRITICAL PERFORMANCE OBJECTIVES:

IN ORDER TO SUCCESSFULLY COMPLETE THE COURSE, THE STUDET OFFICER MUST:
A.[[] COMPLETE THE COURSE IN THE SPECIFIED TIME COURSE TIME:
B. __i NOT HIT ANY CONES ,
C. ] NOT LOCK BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED ;
D. ] DEMONSTRATE THE USE OF ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.
E. ] PERFORM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.

CRITICAL PERFORMANCE : INDICATE: P= PASS X« FAIL

A.[J DEMONSTRATE PROPER LANE POSITION: FAR RIGHT / FAIR LEFT / CENTER

B. ] DEMONSTRATE PROPER APEXING OF CURVE: EARLY /LATE SPEED CONTROL
C. L] DEMONSTRATE PROPER STEERING TECHNIQUE; HAND PSN./OVER/UNDER
D. ] DEMONSTRATE PROPER SLOWING / STOPPING TECHNIQUE: LOCKED / - SPEED

E. [] DEMONSTRATE PROPER ACCELERATION TECHNIQUE: + SPEED /- UNEVEN )
F. () DEMONSTRATE PROPER SEAT / MIRROR ADJUSTMENT: + FORWARD , - BACK ‘%} :
G. ] DEMONSTRATE PROPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT / EXCESSIVE S

H. [} DEMONSTRATE PROPER PREPARATION. ADJUST SEAT / MIRRORS / SEATBELTS / LOCKS

I.[] DEMONSTRATE THE ABILITY TO SUCCESSFULLY COMPLETE THE COURSE: WITHIN THE ALLOTTED
TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE RULES.

STUDENT OFFICER SIGNATURE: 7 DATE:

O S U o EX Bl s n bt
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.DOUBILE LANE CHANGE COURSE

M.P.T.C. 98

] i
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EMERGENCY TURN-AROUND
POLICE VEHICLE OPERATIONS EVALUATION

$/0 NAME: DATE - REST
2| COURSE FAMILIARIZATION C T 1
3| QUALIFICATION RUNS QUAL i
4| QUALIFICATION RUNS §
5| IDENTIFY PROBLEM AREAS
¢| REMEDIAL PRACTICE RUNS 4
CLASSROOM TIME * oy, 13
7| REMFEDJAL QUALIFACTION 3
8! IDENTIFY PROBLEM AREAS
r "\ .
9| REMEDIAL PRACTICE RUNS ouat |}
10| REMEDIAL QUALIFICATION 3
11| INSTRUCTOR SIGNATURE: Toral Runs: e
12| CRITICAL PERFORMANCE ORJECTTVES:
IN ORDER TO SUCCESSFULLY COMPLETE THE COURSE, THE STUDENT OFFICER MUST:
A.[_] COMPLETE THE COURSE IN THE SPECIFIED TIME COURSE Ti4E:
B. .| NOT HIT ANY CONES
C. ] NOT LOCK BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED
D. [ ] DEMONSTRATE THE USE OF ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.
E.._] PERFORM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.
CRITICAL PERFORMANCE : INDICATE: P= PASS X FAIL
A. | DEMONSTRATE PROPER LANE POSITION: FAR RIGHT/ FAIR LEFT / CENTER
B.._] DEMONSTRATE PROPER APEXING OF CURVE: EARLY / LATE SPEED CONTROL
C.[C DEMONSTRATE PROPER STEERING TECHNIQUE: HAND PSN. / OVER / UNDER
D. ] DEMONSTRATE PROPER SLOWING / STOPPING TECHNIQUE: LOCKED / - SPEED
E.[_] DEMONSTRATE PROPER ACCELERATION TEGHNIQUE: + SPEED /- UNEVEN
F.[_] DEMOINSTRATE PROPER SEAT / MIRROR ADJUSTMENT: + FORWARD / + BACK » D
G. ) DEMONSTRATE PIOPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT/EXCESSIVE Ci .f:’ i
H. L] DEMONSTRATE PROPER PREPARATION: ADJUST SEAT / MIRRORS / SEATBELTS / LOCKS e |
1. L] DEMONSTRATE THE ABILITY TO SUCCESSFULLY COMPLETE THE SOURSE: WITHIN THE ALLGTTED |
TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE RULES.
STUDENT OFFICER SIGNATURE: DATE:

F



E.V.O.C. / CONTROLLED CHASE COURSE
/’\A‘ ., CALLED LANE

48
STOP a a

A
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| CONTROLLED BRAKING / STAR COURSE

[/ M.P.T.C. 97,98
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DOUBLE LANE CHANGE
POLICE VEHICLE OPERATIONS EVALUATION

$/0 NAME: DATE
14 1 2 3 4 5 |oEsy
2| COURSE FAMILIARIZATION ¢ ]
3] QUALIFICATION RUNS QuaL |3
4| QUALIFICATION RUNS g
5| IDENTIFY PROBLEM AREAS
6| REMEDIAL PRACTICE RUNS
| 1 CLASSROOM TIME ovar, |3
| REMEDIAL QUALIFACTION 5
8| IDENTIFY PROBLEM AREAS
_t; REMEDIAL PRACTICE RUNS QUMA;': 3
10| REMEDIAL QUALIFICATION 5
11| INSTRUCTOR SIGNATURE: Total Runs;
12| CRITICAL PERFORMANCE OBJECTIVES:
IN ORDER 10 SUCCESSFULLY COMPLETE THE COURSE, THE STUDENT OFFICER MUST:
A, :j COMPLETE THE COURSE IN THE SPECIFIED TIME . COURSE TIME:
T. ] NOT HIT ANY CONES
C. L NDT i 07K BRAKES OR USE THE BRAKES EXCEPT AS ALLOWED
D. : SEMONSTRATE THE USE OF ALL PERFORMANCE OBJECTIVES DURING QUALIFICATION.
E. [_| PEAFORM WITHIN THE COURSE GUIDELINES / SAFETY REGULATIONS.
CRITTCAL VERFORMANCE : INDICATE: P= PASS X« FAIL
A. ] DZMONZTRATE PROPER LANE POSITION: FAR RIGHT/ FAIR LEFT/ CENTER
B. D LEMONZTRATE PROPER APEXING OF CURVE: EARLY/LATE SPEED CONTROL
C. _] DEMONSTRA"E PROPER STEERING TECHNIQUE: HAND PSN./ OVER / UNDER
D. ] DEMONSTRATE PROPER SLOWING / STOPPING TECHNIQUE: LOCKED/ - SPEED _
E.[[] DEMONSTRATE PROPER ACCELERATION TECHNIQUE: + SPEED /- UNEVEN £ &
F. (] DEMONSTRATE PROPER SEAT / MIRROR ADJUSTMENT: + FORWARD / + BACK - C}C '
G. ] DEMONSTRATE PROPER WEIGHT TRANSFER: FORWARD / RIGHT / LEFT / EXCESSIVE 4 44

. ] DEMONSTRATE PROPER PREPARATION: ADJUST SEAT /MIRRORS / SEATBELTS / LOCKS

TIME, WITHOUT STRIKING CONES AND ACCORDING TO COURSE RULES.

I. L DEMONSTRATE THE ABILITY TO SUCCESSFULLY COMPLETE THE COURSE: WITHIN THE ALLOTTED

STUDENT OFFICER SIGNATURE: DATE:
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The student is required o line up
on the Start Line, proceed forward

s & and stop in the Bottom Box. After
stopping the Zime stops until the
Student has removed their seat belt,

s 4 Placed the vehicle in reverse, sound
the horn and released the foot brake.
They must then negotiate the course

a 4 A in reverse, while using the prescribed

12 o'clock hand Technigque, without

using Brakesz and Pass the Finish line,

4 a Course time is 20 geconds.
4 A A A
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DATE:

PRINT NAME
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SERPENTINE
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COLLISION ANALYSIS & RECONSTRUCTION UNIT'S
RESPONSE TO N.H.T.S.A QUESTIONNAIRE

C, THO POLICE OFFICERS HAVE BEEN KILLED IN FATAL MOTOR VEHICLE
COLLISIONS WHILE OPERATING FORD CROWN VICS, THESE WERE SINGLE
VEHICLE COLLISIONS, IMPACTING FIXED OBJECTS. BOTH WERE HIGH
ENERGY COLLISIONS AND INVOLVED KIGH BPEED, THE OFFICERS WERE
KILLED INSTANTLY AND NO STATEMENT COULD BE OBTAINED, THERE
WAS NO EVIDENCE OF A STEERING MALPUNCTION IN EITHER CASE, A
COPY OF THE RECONSTRUCTIONS ARE ATTACHED.

4. THERE ARE SEVEN VETERAN POLICE OFPICERS IN THE COLLISION
ANALYSIS & RECONSTRUCTION UNIT. EACH OFFICER I8 ABSIGNED A 1993
FORD CROWN VIC, NONE OF THESE OFFICERS HAVE RXPERIENCED ANY
PROBLEMS WITH THE SBTEERING OF THE VEHICLES. THE GENERAL CONSEMSUS
18 THAT THE VEHICLE IS "FAST" AND THE STEERING I8 VERY RESPONSIVE,

S
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RECONSTRUCTION / REPORT OF INVESTIGATION

i
Southbound Baltimore Washington Parkway (MD 0295)
approximztely 242 feet south of the exit ramp for
westbound John Hanson Highway (US 0050), Cheverly, Prince
George's County, Maryland

DATE / TIME:

Tuesday
October 27, 1992 .
0006 hours / 12:06 AM ot

COLLIJION TYPE:

Fixed Object
§ MAARS Type: 0 ‘
Subsequent Events: Fixed Object (09), Fixed Object (09)
Single vehicle
~ Fatal collision, one fatality no personal injuries

WEATHER:

Partly cloudy, cool, temperature approximately 50

’

¥
° 1
b3 .

The Baltimore Washington Parkway is a four lune highway
divided by a wide grass median., At the collision site,
southbound Baltimore Washington Parkway is a ¢two lane
roadway bordered by raised asphalt curbs. Lanes were
delineated by painted edge lines and a broken center
line. North of the coliision site there are thrae
southbound lanes. These lanes divide into a "Y"
configuration with the right and center lanes forming the
exit ramp to westbound John Hanson Highway and th~ left
" and center lanes continuing for the southbound Ba.timerse -
Washington Parkway. The southbound lanes and thcf.oxit
ramp are divided by a widening dirt area. At the

2
gt ?
T OFCEA IO MO |3 DY %:u—vm.
. : 758 pA____|s.0.p.
3 SATRGL AREA & oare ® 0O 18 AEVIEWEP
B-6 11/20/32 N/A
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ROAD IYPE, continued:
M ]
collision site the southbound lanes curve slightly to the
left with a 2140 foot radius arc. The collision site is
basically level and is located at the base of a long
downhill grade. Approximately 0.2 miles north of the
collision site the Baltimore Washington Parkway curves to
the right and immediately after the collision site the
roadway curves to the left, The road surface was Jdry
asphalt with a measured coefficient of friction of 0.75.
The measured coefficient of friction of the grass median
was 0.66, The speed limit was posted at 45 miles per
hour, The median area is grass with hardwood trees
scattered throughout. There is a wooded area to the west
of the Baltimore Washington Parkway and an industrial
complex to the east.

' IDENTIPICATION: I

* DRIVER #1:

Roger Peck PFLEMING

Prince George's County Police Department
7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-8800

Maryland Driver's License ¥ F-455-744-680-369
Fatal injuries

YFEICLE $1: -

1992, ford, Crown Victoria, Maryland Registrstion-
PGO0795/ #15, Owner: PRINCE GEORGE'S COUNTY MARYLAND, 9201
Basil Court, Landover, Maryland 20785

£
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WITNESSES:

t
RITNESS $1:

Corporal Douglas ERSTER #1322

Prince George's County Police Department
7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-8800

B
A written statement was obtained from Witness #1 on
November 11, 1992, .

Witness #1 was an on-duty police officer. Witness §1
monitored Driver #1's radio transmission regarding the
pursuit of a fleeing Honda. Witness #1 joined the
pursuit at the Baltimore Washington Parkway and Route
450, Witness #1 stated that as they proceeded south on
the Parkway, Dkiver #1 was approximately 100 to 150 yards
ahead of him. Witness #1 stated that as they neared the
exit ramp to westbound John Hanson Highway he balieves

N that Vehicle #1 was in the center lane and it appeared
as if Driver #1 was going to take the exit ramp. Witness
#1 stated that Vehicle #l1's brake lights came on and
Vehicle #1 appeared to fishtail, skidding from right to
left. Witness §l1 stated that Vehicle #1 skidded through
the right median, across the southbound lanes and into
the center median striking a tree. Witness #1 stated
that he could not see the suspect's Honda. Witness #1
stated that at no time did he observe Vehicle #1 strike
ary other venicles.

Corporal Richard DELARRFR $1446

Prince George's County Pulice Department
7600 Barlowe Road

Landover, Maryland 20785

W/ (301) 336-8800

A written statement was obtained from Witness #2 on

October 28, 1992, Witness #2 was interviewed again at
the scene of the collision on November 2, 1992. .;%5
{ he 3
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t
WITNESS $#2, continued:

Witness #2 was a police officer operating an unmarked
police vehicle., Witpess #2 monitored Driver #1's radio
transmission regarding the pursuit of a flmeing Honda.
Witness #2 joined the pursuit on the Baltimore Washington
Parkwar south of Route 450. Witness $2 stated that as
the pursuit approached his location on the Parkway from
behind, ne accelerated and attempted to gain speed.
Witness #2 stated that he observed the suspect Honda
approaching. Witness #2 pulled his vehicle to the left
and the suspect Honda passed him at a high rate of speed
with its lights off. Witness $2 allowed Vehicle #1 to
also pass and then followed the pursuit. Near the exit
ramp, Witness $2 observed two civilian vehicles ahead of
the suspect Honda. One of these vehicles was in lane $1
and the other ¥as in Lane #2. Witness $2 stated that the
suspect Honda stayed to the far right of these vehicles
as hes approached the exit ramp. At the last moment, the
suspect turned on his lights and veered to the left to
continue south on the Parkway. This forced the civilian
vehicle in lane #2 to brake and drift slightly left,
Witness #2 stated that Driver #1 was forced to apply his
brakes to avoid this civilian vehicle. When Vehicle #1
began to brake, its rear end slid to the left. Witness
$#2 stated that Vehicle }1 appeared to straighten then its
rear end jerked strongly to the right and the collision
occurred. Witness #2 stated that at this time he was
approximately l1/4 mile behind Vehicle #1. Witness §2
stated that he did not see Vehicle #1i strike any other
vehicles.

WITNESS 833

R

Washingteon, 9.C.
R/
DOB: 09%/21/62

A written statement was obdtained from Witness 3 afte

the collision on October 27, 1992. Witness $#3 respondéd-

to the office of the Collision Analysis an b
Reconstruction Unit on November 3, 1992, and a mors ‘Jéb

4
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YITNESS $3. continued

extensive interview was conducted. Additionally, Witness
#3 and this investigator also revisited the collision
site on this day.

Witness #3 stated that he was operating his vehicle
southbound on the Baltimore Washington Parkway in Lane
#l, traveling at 45-%0 miles per hour. In the area of
the exit ramp for John Hanson Highway, Witness #3 stated
that he was passed on the right by what appeared to be a
Honda. Witness #3 stated that tLis Honda appeared to bhe
traveling "well over 100", There. was another unknown
vehicle traveling in Lane #1 ahead of Witness $3.
Witness $3 stated that the Honda grazed the right curb
then cut sharply into lane #1 ahead of the vehicle in
front. Witness #3 stated that the Honda disappeared
around the curve. Witness #3 stated that he slowed down
and several seconds later the police cruiser, Vehicle $l,
began to pass him on the right. Witness #3 stated that
Vehicle #1 ran up onto the right curb and this appeared
to cause Driver #1 to lose control. Witness #3 stated
that vehicle #1 spun sideways across the road between he
and the unknown vehicle, entered the grass median and
struck the tree., Witness #3 stated that the air was
filled with smoke, dust, dirt and flying debris. Witness
#3 stated that he did not see Vehicle #1 strike or be
struck by any other vehicles. Witness #3 did not recall
any other veshicles immedistely behind him or to his
right.

WITNESS $4:

Washington, D.¢. _
DOB: U3/18/668

A written statement was obtained from RWitnaus #4 aftar
the collision on October 27, 1992. Witness 34 responded
to the office of the Collision Analysis and
Reconstruction Unit om Novewber 3, 1992, and a were
extensive 1nterview was conducted, Additionally, Witness

s >
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BITNESS #4, continued

#4 and this investigator alse revisited the collision
site on this day.

Witness #4 was a front seat Pascenger in Witness ¥#3's
vehicle and stated that they were traveling in the left
lans, Witness #4 stated that a dark Honda passed their
vebizle at a high rate of speed on the right. Witness 4
estimates the speed of this Honda to ke 100 miles per
hour. Witness #4 stated that Seconds later Vehicle #1
also passed them on the right, Witness #4 stated that
Vehicle #1 struck the curb on the right, went out of
contrel, gskidded across both lanes, into the median and
struck the tree. Witness #4 stated that he did not see
the Honda interfere with the travel of Vehicle #1 in any
way. Witness #4 did not see Vehicle #1 strike, or be
struck by any |other vehicles. This witness stated that
he believes that the driver of the Honda's last minute
decision to go lef: at the exit ramp contributed to
Driver #1's loss of control,

NITNESS 35:

Police Officer D. M. WELLER #1881
Prince George's County Police Department
7600 Barlowe Road

Landover, Maryland 20783

W/ (301) 336-8800

A written statement was obtained from Witness #5 on
November 3, 1992.

Witness §5 was an on-duty police officer. Witness 1]
monito.ed Driver #1's radic transmission regarding the
pursuit of a fleeing Honda. Witness #5 joined the
pursuit on Route 450 at Route 95, Witness #5 followed
Vehicle #1 and the suspect vehicle west on Route 450 onto
the Baltimore Washington Parkway. Witness 35 stated that
a3 they proceeded south on the Parkvay, Driver #1 was
approximately 150 to 200 yards ahead. Witness #5 stated
that xs they proceeded south on the Baltimore Washington
Parkway the Honda was weaving ir and out of traffic with
ats lights off at speeds in excess 105 miles per hour.:

&
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Witness #5 stated that the Honda was in the far zight
lane and appeared to be taking the John Hanson Highway
exit. Witness #5 stated that at the last moment the
Honda cut to the left in front.of another vechiele,
through the median and continued south on the Parkway.
At this point Witness #5 stated that dirt and dust
obscured his view of the collision.

WITNESS $#6:

Corporal Trent L., TOLSON #1396

Prince George's County Police Department
7600 Barlowe Road .
Landover, Marvyland 20785

W/ (301) 336-43%00

2 written statement was obtained from Witness #5 on
N November 3, 1992.

Witness #6 was an on-duty police officer. Witness #6
monitored Driver #l1's radio transmission regarding the
pursuit of a fleeing Honda. Witness $6 observed the
Honda traveling west on Route 450 in the right lane in
- excass of 80 miles per hour with its lights off. Witness
. $6 followad the pursuit onto the Baltimore Washington
Parkway but did not observe the collision.

WITNESS §7:

Police Officer Jeffery SCOTT #1874
Prince George's County Police Department
76C0 Barlowe Road

Landover, Maryland 20783

W/ (301) 336-8800

A written statement was obtained from Witness $7 on
Gctober 28, 1992,

Witness #7 was an on-duty police officer. Wiiness 7
monitored Driver #1's radio transmission regarding the
pursuit of a fleeing Honda. Witness #6 observed the
7 "’é‘(
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BITNESS $7, continued:

Honda traweling west on Route 450 at a high rate o2
speed, Witness #7 states that Vehicle 31 was
approximately 30 yards behind the Honda at this time,
Witness #7 followed the pursuit onto the Baltimore
Washington Parkway but did not obssrve the collision.

ws DAINESS $#8:

Corporal Edward C. BURKE Jr. #673
Prince George's County Police Department
7600 Barlowe Road

Landover, Maryland 2078%

W/ (301) 336-8800

A written statement was obtained from Witness ¥§8 on
November 3, 1992.

Witness #8 was an on-duty police officer. Witness #3
monitored Driver #l's radio transmission regarding the

~ pursuit of a fleeing Honda. Witness #8 gositioned his
vehi.le, emergency lights activated, in the left turn
lane in the 6100 block of Route 450. Wi'.ness §8 observed
the Honda westbound on Route 450 with its lights off and
traveling at approximately .. miles per hour. Witness #8
stated that Vehicle $1 was aporoximately 7 to 8 ear
lengths behind the Honda. Witness 8 followed the
pursuit ontc the southbound Baltimore Washington Parkway
but did not observe tha collision.

WITNESS #9:

-

Lothian, Maryland

Witness $9 phoned the office of the Collisien Analysia
and Reconstruction Unit on November 2, 1992. A telephone
interview was conducted at this time.

&
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WITNESS_29. continued

Witness $#% stated that she was on Kenilworth Avenue near
Route %5. Witness 39 observed a small darX car traveling
nortabound cn Kenilworth 2venue abt &pproximately 190
miles per hour. Witness 33 ccserved this vehicle exit
onto southbound Route 35. Witness #9 szated that she
observed a marked police cruiser apparently in pursuit of
this venicle and that this cruiser was atcut five seconds
benind. Witness #2% did nct cbserve tne cruiser (vehicle
#1) strike cr ke struck by any other wvehicles,.

ITNESS %10:

Arlington, Virginia

A telephone interview ¢f Witness #10 was conducted on
November 2, 19922, at 1020 hours.

Wikness 210 stated that he was coperating a Ryder truck
southpound on Route 55 in Lane #2, ncrth of Route 450,
Witness 310 stated that he chserved a police cruiser’s
(Vehicle #1) emergency lights in his mirrors. Witness
$10 stated that he decided to change lanes to make sure
he was out of this cruiser's way. Witness #10 stated
that as he changed frcm Lane #2 to Lans #3 he almost
struck a small dark car with no lights on. Witness #10
stated that this car was hraveling at over 105 miles per
hour. Witness #10 stated that when the dark car passed
him the cruiser was 1i/4 to 1/2 miles behind. Witness #10
s=ated that the dark car went around ancther vehicle and
exited Route 95 at westbound Route 4350, Hitness $#10
continued south on Route 33. Witness #10 never saw
Vehicie %1 other than in his mirrers.

i
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STATEMENTS:

Washinqtoﬁ, D.é:
DLR/ 3-20-5°9

cn October =7, 1997, a written statement was obtained
érom the driver of the Zle=idg ¥onda.

stated that in an attemgt to flee from and elude
a police officer (Driver 4#1) ne traveled at speeds around
80 miies per uour, weaved in ancé cut of traffic, and

turned his vehicle's lichts off. stated that they
were soutnbouad on the Ra.t.mcre Washington Parkwvay
toward Washington, D.C. stated that at the split

(Ramp toc John Hanson Highway), he went around to the
right of another car that was ia the middle lane. :
stated that he turned &his iights cff so thauv Driver #1
could not tell which way he was going to go.

stated that he turned toward Washington, D.C. (back onto
the southbound Pariway) but did not go through the dirt
area, stated that after that he went around a
curve and did not see Vehicle %1 again. stated
that his vehicle and Vehicle 41 never made contact at any
time during the pursuit.

OCCUPANT §1 OF THE FLEEING HONDA X

x

Silver Spring, Maryland
poB/ 11-23-7°%

Oon October 27, 1992, a written statement was obtained
£rom Cccupant #1 of the fleeing Honda.

stated that he was an occupant of the Honda
fleeing from the police officer (Draver #1).
stated that Jas the driver of the Honda.

10
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stated while attempting#tce flee, was traveling at
speeds over 10C miles per hour. weaving in and out of
traffic, and turning his lighets ofi. stated
that was criving reckiessly. stated that
as they approached the "Y". slowad down, then sped
up and turnezd across the median rea. fast 2t this time
Vehicie #%#. was about E£ive car tangths behind them.

stated that Vehicle #i pursued them zacross the

median, stated that was the last time he saw

vehicle #1. stated that he aid not see the
collision. .

OCCUPANT_$2 OF THE FLEE™'G HONDA:

Upper Marlbord, Maryléné
BeR/ 7-25-73

on Cctober 28, 19%2, a written statement was obtained
from Occupant #2 of the fleeing Kenda.

stated that was the driver of the fleeing
Honda. stated that was driving at svceeds
around 90 miles per hour, weaving in and ocut of traffic,
and turning his iights off.

SIT? EXAMINATION:

This investigator was notified of th.s collision at 0014
hours and responded to the scene arriving at 0046 hours.
A direct ezxamination of the collision site was initiated
immediately upon arrival. The scene had been secured by
patrol officers and all traffic had been diverted. AR
additional examination of the collision site was
conducted after sunrise on October 27, 1992, at
approgimately 0730 hours. Photographs and measurements
that accurately depic™ the collision scene Were taken on
both oeccasions. During the direct examinatiens of the
collision site the following sbservations were made:

11
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SITE EXAMINATION, continued:

-

* General topographic observations as described in
ROAD TYPE,

* Vehicle #1 was located in its position of final
rest against a 16 inch diameter cak tree,

% In the area of Vehicle #1 right front there is
evidence of fire extinguisher use. & discharged
fire extinguisher 13 locatea in the grass north of
Vehicle #1.

* Four side sliding tire marks from Vehicle $1 lead
through the grass med:ian from +<he edge of
southoound Baltimore Wasnington Parkway directly to
the tree.

* Pour side sliding tire marks were located across
both southbound lanes of the Parkway. These marks

- continued in line with the sliding tire marks in
the median and continued directly to Vehicle #1.
The arc of these sliding tire marks remainsa
consistent as they cross both southbound lanes.
There is no additional loading or deviaiion present
which would have indicated impact with another
vehicle during the slide.

* A very deep gouge, apparently caused by the right
rear wheel of Vehicle #l, was located cn the median
curb.

* There is a dirt area that divides southbound
Baltimore Washington Parkway from the exit ramp to
westbound John Hanson Highway. This dirt area is-
eroded from the elements and vehicular traffic.
The dirt has eroded =away from the outside of the
Baltimore Washingtoa Parkway's southbound right
curb. This has caused the curd to protrude upward
as much as 5 ipches, causing a hazard to traffic.

* There is a side sliding mark from Vehicle #l's
right rear tire loczted in the dirt to the outside
of the right curk. There are numerous fresh gouges
and scrapes alcng the top surface of this curb from

12
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SITE FXAMINATION, continued:

the undercarriage cf Vehicle #1 in the same area.
There i8 a tire strike scuff on the outside of the
curb at the end of this tire mark.

* There were numerous tire tracks £rom unknown
vehicles located throughout the dirt area.

MEASUREMENT

»
.
acrare

Measurements that accurately depict the collision scene
were taken using the coordinate method. A base point was
established aleng the median curb of southbound Baltimore
Washington Parkway at the southera corner of a storm
drain. A base line was then extended north and south
along the edgetof the median curk. All measurements were
taxen perpendicular to this base line. Measurements are
depicted on the DIAGRAM OF MEASUREMENT POINTS.
Point A: Base point on curb at storm drain, also
location of a large gouge in the curb
Point B: Right front wheel of Vehicle #1
- Point C: Right rear wheel of Vehicle $1
Point D: Tire strike on curb
Point E: Tire strikes on curb, front tires' side
slide skid marks crossover
F: Rear tires' side slide skid marks
crossover

Point

Point &: Left rear side slide skid mark begins

Point H: Right rear tire strikes outside of curb

Point I: Right front side slide skid mark begins

Point J: Left front side slide skid mark begins

Point K: Widest point in the arc of the right rear
sliding tire mark in the dirt

Point L: Beginning of sliding tire mark in the dirt

13
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MEASUREMENTS, ccentinued:

Point A to B: South 139'S5", East 187"
Point A to C: South 132'6", East 17'10"
Point A to D: South 20', on Base Line
Point A to E: North 40'to 50°, on Rase Line
Point A to F: North 55'8", West 12'
Point A to G: North 123', West 21'
Point A to H: North 14C', on right curb
Point A to I: North 157', West 19'6"

. Point A to J: North 162', West 15's"
Point A to K: Noxrth 207', West 26'3"
Point A to L: North 249%', West 25°

VEHICLE INSPECTION:

Vehicle #1 was|examined cn the scene of the collision and
again on Octobe. 27, 199Z, during daylight hours at the
Prince George's County FPolice Department's Automotive

= Service's Lot, Upper Marlboro, Maryland. During this
direct inspection ot vehicle #1 the following
cbservations were made:

Make~ Ford

Model~ Crown Victeria

Year- 1392

VIN- 2FACPT72WTNZZ209849

Registration- Maryland BGO795

Marked Prince George's County Police cruiser #15
Color- White with blue interior

Mileage- 9978

Automatic transmission

% W % N % N N W%

* Extreme regression to the entire right side.
Initial impact was Zust to the rear of the right
"B" pillar. Entire vebicle is twisted to the right
along its longitudinal axis.

* Right portion of the is frame crushed to the
teft. -

_* Right  front _door forced oren _during _rescue,
operations. Pry marks evident near latching

mechanism. Black transference evident on doot'.;%*\
"
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VEHICLE #1, continued:

axterior.

* Wood fibers and bark are embedded in the right
rear door, right "B'" pillar and root.

* Right “A" pillar crushed downward and left,
* Right ™C" pillar bent to the left.

%* Roof buckled upward, £forced to the left and
reazrward.,

* Police emergency light bar torn from roof, wires
still attached.

* Contac% damage to the right rear tender. Fender
is crushed inward, plastic rear bumper is torn on
the right rear corner. Blue paint transference is
N avident across fender, FPaint is smeared in a front
to rear fashion. Black transference is evident on
the lower portion of the fender. on the upper
portion of the fender, mixed in the blue paint,
there are glass fragments. additionally, in this
same area Vehicle #1's paint is scratched and
gouged in a pock marked pattern which is indicative
of safety glass impact.
*+* THIS INDICATES THAT AT SOME POINT VRHICLE #1
WAS INVOLVED IN A COLLISION WITH ANOTHER VEHICLE *¥*

* Induced damage to right front fender.

* Hood forced up and rearward on right side.
Evidence of fire extinguisher residue in the engine
compartment. .y

* All windows with the exception of the smaller
secondary window on the left rear door are
shattered.

* Induced and contact damage across entire |
‘windshield. Left side of windshield has been- tormn .
ovtward during rescue cperations. 'Cﬁx\
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VERICLE §1., continued:

1992

# Prunk 1id has been sprung.
* Induced damage to left rear fender.

% Left rear door is jammed rearward., Window frame
was bent outward and down during rescue operations.

* Left front fender is buckled downward above the
wheel from induced damage.

* Front bumper is undamaged. Front bumper and head
lamp cowl are separated.

* Driver's seat is Erushed from the right, forced
and twisted to the left.

* Right front seat is erushed, twisted and forced
to the left. The cioth fibers of this seat are
crushed and torn apparently from impacting Driver

#1.

% Driver #1's right shoe wedgad intc pedal area by
floor pan intrusion.

* pplice radioc assembly torn from vehicle. Federal
signals control box torn from vehicle.

* AM/FM radio was on. volume low.

* Heat is on, temperature control set on medium
cool, fan set on low.

* Driver's side air bag is deployed.

* priver's safety belt harness has been cut during
rescue operations. safety belt latch plate is
still attached <to the 1latch. DRIVFR $#1 WAS
RESTRAINED BY A SAFRTY BELT DURING T2 COLLISION.

* rnstrument panel is buckled upward in the genter.

VAN
* Rear seat is completely crushed. ot
i

%
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EXAMINATION OF SUSPECT VEHICLE:

The vehiclte being pursued by Driver #1 was examined on
Cctober 27, 19331, at the Prince George's County rcoliice
Cepartment's ITv:.dence 3ay. The vehicle was fully
photographed and processed at this time. Luring the

examination of this venhicle the follewirg okservations
were mace:

Make~ Honda

Model~ Accord

Yea-- 19982

Color- B8lack w/ aold pin stro
Registration~- None dispiaved
VIN- L1HGCBT7276NB0Q47594 *x FROM PECERAT, SAPETY
STICXER *x .

%N N ¢

*# There is minor contact damage to the left front
corner of the front bumper. Damage appears to be a
scraping‘of the plastic bumper in a *ront to rear
motion. This contact damage 1s 14 1/2" to 22 1/4"
high. There is a brown transference and embedded
within this damaged area appears to be crecsote
wood fibers and a thin green cclered transference
-hat is possibly vegetation.

* There is no evidencs of any vehicle to vehicle
contact,

In an effort to identify the vericle that was inveolved in
the collision with Vehicle #i, paint samples from the
right rear fender of Vehicle %1 were submitted to the
Federal Bureau of Iavestigation for analysis. As of
Ncvember 29, 1992, this anaiys:s has not been completed.

35;1
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§Z~§Q_§AL§§LAT_Q_§i ¢
The followinquata was used to determine to minimum speed
of Vehicle gi:

Center of mass side sliding distance on azphalt:
112 fest
Asphalt coefficient of fricetien: 0.75

Center of mass side sizding distance on grass:
152 feet
Grass coefiicient if friotiom: .68

The minimum cspeed of Vehicle #. was determined to be 74
miles per hour.

SFOUENCE_OF EVENTS: ‘

Driver #1 was an on-duty Frince George's County Police

- Officer operating a marked police patrcl cruiser {Vehicle
#1). AL the intersection of Kenilworth Avenue 2and .
Westchester Park Drive, Driver #1 attempted to injitviate
a traffic stop on the listed suspect vehicle. The driver
of the suspect vehicle, » attempted to flee fram
Driver #1. The pursuit went north on Kenilworth Avenue
to southbound Route 95, south on Route 95 to westbound
Route 4S50 (2nnapolis Road), west on Route 450 to
southbound Baltirare Washington Parkway and south on the
Baltimore Washington Parkway. Speeds exceeded 100 miles
per hour and the suspect vehicle was weaving in and out
of trafiic. Several tines the suspect, turned
off nis vehicle's ligh:s.

As the pursuit continued south on the Baltimore
Washington Parkway the suspect vehicle initially appeared
tc ce exiting the Parkway at the westbound John Hanson
Highway ramp. The suspect vehicle swerved to the lefr
and continued asouth on the Parxway.
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§EQUE§§E_Q£ EVENTS, c¢ontinued:

Just soutn eof the exit ramp, Vehicle #1 struck a raised
curdb with 1ts right rear wheel, Vehicle #1's right rear
wheel went up and over this curb. This caused the frame
¢t Vehicle 31 to crag and gouge the top surface of the
curb. Vehicle #1 began ratate counter-clockwise and
started sliding to the right. This caused Criver #1 to
completely lose contral. Vehicle #1 slid down the curb
for approximately 109 feet ¢entinuing to rotatae counter-
cleckwise, Vehicle #1 came back ccmpletely onts the
soeuthbound lanes, now siiding sideways to the right.
Vehicle #1 crossed both sauthbound lanes of the Baltimore
Washingten Parxway and struck the m<-ii1an curb, Vehicle
#l continued over the median curb, Vehicle #) glid
southbound through the grass median and struck an oak
tree with its right sids. Vehicle #1 came to final rest
dgainst this iree and Oriver #1 was trapped within the
vehicle,

Driver #1 was transported to the Washington Hospital
Center's Med Star Un:it and pronounced at 0034 nours by
Doctor Sykes,

Evidence on Vehicle #1°'s right rear fender indicates that
a coliision with another ven:cle occurred at some point.
The exact location of *his €siilision i1s unknown. The
1dentity of this vehicle's driver :s also unxnown. This
unknewn vehicle faiied to stop and remain at the scene of
this collision and faileg to maxe any report of the
coliisicn. No witiesses observed any contact between
Vehicle #1 and any ancther venicies. Numerous efforts to
identify this hit and run driver have beoan unsuccessful.
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1. The primary cause of this @%llision is ROADWAY DEFECT.
The raised curb was a traffic hazard and caused Vehicle
#1 to begin rotating. This i™ turn cazused Driver #1 to
completely lose control of his' vehicle.

2. Vehicle %1 was involved in a collision W7ith a Lit and
run vehicle. The contributory factors ol this hit aud
run vehicle have net been determined. The collision with
“the hit and run vehicle may have caused Driver #1 tao
initially strike the raised curb.

3. There was no evidence o2 contact between Vehicle #¥1
and the fleeing Honda.

t

CLOSDRE:
This case was reviewed with the Office of the State's
Attorney on November 10, 1552, This case wiil remain
OPEN, pending the identificaticn of tae nit and run
driver,
N
AN
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State of Marviand Motor Vehicle Accident Report

Martin Luther King Jv. Fhghway (MD 0704) approximately 286 feet west of‘fh%ig Street (MU
01602, Seat Piensant, Priusce George s County, Marviand

DATE / TIME:

February 28, 1984
2156 hours /© 56 P N}
Monday

TYPE OF COLLISION:

Fixed Object “truck

MAARS Type (0

Subsequent Fvents, Fixed ohiect strnek, Fixed objeet struck. Overturned,
MAARS Type (09,001}

Fatal collisiun

Oree fatahity, ne personal injnries

WEATHER:

Partly clond: _temperatine approximateiy 30°

ROAD TYPE:

Martin Luther King [ighway at the collision site is a six lane highway with three lanes each
traveling east and west, divided by « raised conerete and grass median. This collision
occurred completely nn the westbound side of Martin Luther King Highway. The roadway is
bardered on the right by 1 concrete curb. Travel lanes are delineated by painted broken white
lines. The rond surface wis dry asphalt with a meusured coefficient of friction of .81, The
speed limit is posted at 49 miles per hour. The roadway is artificially illuminated with street
hights. Greig Street intersects Martin Luther Kirg Highway from the north, east of the
collision scetie. Traflic entering Martin Luther King Highway from Greig Street 1s controlled
by a stop sign East of Gi»ig Street, Martin Luther King Highway curves to the  rth and
there is a high conerete wull running parallel to the westbound lanes  The site distance
between westhotnid Martin Luther King Highway and Greig Street is reduced by the curve’
and wall. At the collion site, there are garden styie apartments bordering MartimmLuther
King Ihghwas. '-""::\,.

(

By

REPORT NO PAGE CF [ ACCIDNYNT DATYF ATCIRIRT T1MRE I;PPOR‘V TYPE RESEARCH [LOTAL CASE NUMBEK PHOTOS
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06277151

94.059.1008

Februarv 28, 1904

Sgt. David L. Dennison #,78

IDENTIFICATION- -

DRIVER #1:
John Leuis BAGILEO
7600 Barlowe Rond
Landover, Maryland 20785
W i301: 336.Rs00
DOR/ 08-21.67
Maryland Driver s Licene # B.240-429.540.653
Fatal injunie -

NEXT OF KIN:

BAGILEG

Wife of Hover #]

Mrs Bagideo was notified of Driver #1°s death on February 28, 1004
VEHICLE #}:
1993, Ford, Ciown Victoria, Marviand registration- PG1187, owned by PRINCE CEORGE'S

- COUNTY MARYLAND 125 Brightseat Ruad. Landover. Marviand 20785,

OWNER OF FIXED OBJECTS STRUCK:

CURB tundamaged):

MARYLAN! STATE HIGHWAY AUMINISTRATION

FIRF HYDRANT (destroved):

WASHINGTON SURURBAN SANITARY COMMISSION

UTILITY PPOLE (destroyed):

POTOMAC KLECTRIC POWER COMPANY, pole #82738R.5218

Pape: 2 : -



06277151

94-059-1008

February 28, 1994

Sgt. David L. Dennison #7538

WITNESSES:

WITNESS #1:

Landover, Marviand

DOB/01-21.70

A written statmnent was ohtained from
Witness #1 at her home on March 2, 1994
by Corporal Steven Markley #1134,

Witness #1 stated that she was on Greig
Street and stopped at the intersection of
Martin Luther King Jhghway, Witness #1 intended to turn 1ol and proceed eastbound.
Witness #1 stated that she checked for traffic both ways en Martin Luther King Highway and
it was clear \Witness #1 siated that she started acioss westbound Martin Luther King
Highway wheun she noticed a police car (Velnele #13 westhound with its emergency lights and
giren on, Witnes- #1 places Uehicle #1 in Lane #2 at this time. Witness #1 stated that she
stopped in the slow Line, Lane #3. Witness #1 stated that Vehicle #1 chianged lanes and
started to shde sidewavs Witness #1 stated that Vehicle #1 struck the median curb then slid
across all lanes of Mmitin Luther King Highway. Witness #1 states that nfter Vehicle #1
struck the pole i . ent 1o her home and called the palice,

e <t Witnoss §)

WITNESS #2:

Seat Pleasant. Marviand

DOB/ 08.14-66

A written stntement was chtained from Witness #2 at his place of emplovment oh March 2,
1994,

Witness #2 state< that he was stopped on Greig Street at Martin Luther King Highway with
one car n front of an «WITNESS #1), Witness #2 states that he intended to turn right and
proceed west on Martin Lathor King Highway Witness #2 states that he obzered the car m

]
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06277151 '
94-0589-1008 L
February 28, 1994

Sgt. David L. Dennison #7358

- WITNESSES tcontinued):

front of him start forward into Martin Luther King Highway. Witness

#2 states that this velucle's brakes lights went off for 2 to 5 seconds and that this vehicle
moved forward 1 e 2 teet  Witness #2 states that when the police car went past them the
other car was approxmmatels 7 feet into Lane #3. Witness #2 stated that Velucle #1 was in
Lane #2. Witness #2 stated that Vehicle #1 had its emergency hights and siren activated.
Witness #2 stated that after Vehicle #1 went past him it struck the pole. Witness #2 believes

that Driver #1 » reaction te Wilness #1°s vehicle caused Driver #1 to lose control and strike the
pole.

WITNESS #3:

Fort Washington, Marviand

DOB/ 10-23-74
Witneas #3 was inferviewed by telephone on March 2, 1994 at 1025 hours.

Witness #3 states that be was easthound or; Martin Luther King Highway and approximately
100 yards west v the vollivian site. Witness #3 states that he could clearly see on-coming
westbound traffic Witne- #3 st 1tes that suddenly Vehicle #1's emergency hights came on.
Witniess #3 stwes that when the emergences lights came on Velicle #1 appeared to be-out of
control. "The car s«emed 1o be twithng', Witness #3 watched Vehicle #1 strike the utility pole
and stated tiiat for a few mieanents the emergency lights continued to turn. Witness #3
describes hearinn a "elick’ . then a "hoom’ and Vehicle #1 started to burn slowly. Witness #3
stated that at the ~peed Velucle #3 was traveling, the emergency lights should have been on
sooner. Witness ¢33 did not see any other vehicles interfere with Vehicle #1's travel prior to
the collision.

WITNESS #4:

Gaithersbure Marviand

DOR/09-15.458

A written statement was oldained from Withess #4 on the scene of the collision, J
7

-~
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06277151

94.059-1008

February 28, 1994

Sgt. David L. Dennison #7138

Witness #4 was in a parking lot on Gecrge Palmer Court. Witness #4 stated that he heard the
skidding of tires and sow Velucle #1 st ke the utility pole. Witness #4 states that the
emergency lights of Vehiclo #1 were still on after the mipact.

WITNESS #5:

Lvnchburg, Virgiina

DOB’ 08.05.57
A written statement was obtuined from Witness #5 on the scene of the collision.

Wi‘ness #5 stales that he was easthound on Martin Luther King Highway approaching the
POagy of the collisiin. Witiess #5 places Vehicle #1 westhound in Lane #2. Withess #5 states
that Vehicle #1 inunediately retted’ into the pole after 1ts emergency lights came on. Witness ™
#5 describes the movement of Velicle #1 as "[Vehicle #1) seemed to turi into the direction
with a sharp jerk and neeelorated mto the light post™. Witness #5 stated that he did not
. cbserve any olhier velucles interfere with the travel of Vehicle #1.

SITE_ EXAMINATION:

This investigator was notified of this

coltision at 2206 hours and responded from

his residence 1o the scene of the collision, &
1§

arriving at 22144 hours  The collision scene £ i E o
had been secured by Patrol Officers and alls % s
traffic had been diverted. Photographs : ’tﬁﬂ .
and video weie taken at tns time. ORI R T
Measuremen.~ that accurately depict the 2o

scene ware taken 1y Corporal P. R. Burley
and Corporal R R Ratchiffe at this time.
The lacations of items of iinportance to thisg « v e ommey
investigation were marked with optic £ T
orange spray p:tinf for futire reference
and analysia. The scene was examined again on March 1, 1994 during davlight hours.
Although a henvy <iowfall had begun, additional photographs were taken at this tune.
During the duect examination of this eollision site the following observalions were made:

Sty
c 4
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Vehicle ¥ 1 - Final Kest

* General topographie observations as dey, ~ik~d in ROAD TYPE, N
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062771561

94-059-1008

February 28, 1994

Sgt. David .. Dennisnn #7158

¥ Vehicle #1 was it its pesition of
final vest, off uf the northern road
edge, facing west, Iving partially
on its foft side and with the utility
pole fullv embedded from lefi (o
right 10 the occupant
compartment. The kpe
Department was on the seene and
fire sup.prossion efforts were
undetway 1iiver #1, decensed,
remaned trapned withy the
vehie!:

a3
Q
MW

[ TR o

*PEPCO pule #527388 5298 - B - w
bad bieen ~tru k by Velnele #1 --«fion Scene
This was a 45 faot Class 2 atility pole “Attached to this pole were elects'c and
telephone wires, three transformers and g strest light. This pole was fractured at the
base and ngan approxnnately 20 feet above the ground. Several rlectric wires had
falten to the ground Two telephione cabies had broken loose from the pole and had
fallen onto Vohicle #1 This pole hiad been burned by the veluele and re-ignited
severnl Lintes

* A fire hydrant had heen struck by Vehicle #1 and broken at its hase A targe
quantuy ol water - as flowing from this hydrant,

* A critieal seaffyaw mark from Vehicle #1 started in Lane #1, within the intersection
of Grez Street. A this vaw continued westhound, arcing toward the right road edge,
marks from all four tires could be observed. This critical scuff yaw eventualily
becomes a four wherl side slide and continues to Vehicle #1 s impact with the right
curh

* A tire seufl an the right curb indieated the initial point of impact of \'ehicle #1.

MEASUREMENTS:

Measurements of the collivjon scene were taken using the coordinate methad. A base point
was estabhished on the northern curt perpendicular to P.E.P.C.O. Pole #827388-6751. This
base line was then eatend: 1enst and west along the northern edge of the center istand. All

measuremetit< weve taken perpendicular to this base line, Measurements are depicted on
DIAGRAM OF MEASUREMENT POINTS.

Point A Pave point : - 3
Pomnt 1 Y aw mai s bogim from left wheels of Viehicle #1 hr'd N
[
!
Page: 6 M



06277151

94-059-1008

February 28, 1994

Sgt. David L. Dennison #7358

Point € Yaw mark hegins from right rear wheel of \'ehlcl #1
Point I Side sliding tire mark : & 4
hegin« from right ftont wheel of
\’Fj‘i( Il #1

Point ¥ First erossover of tire marks
of Vehicle #1

Point £°: Tire scufl on curb

Paint G: T'ire seufl on curb

Pomt 1L Loft rear wheel of Vehicle
#1

Point I Left front wheel of Vehicle
#1

Point .J; Fire hydrant

Point K: P E.P.C.0). pole #827388-
5238 . '

Point A to B: East 137'0", North 5 Collasien Scene
& North 5107

Point A to C: East 1000 |, North 811"

Point A to D East 346" |, North 130"

Point A ta E: East 10T, North 2000

Point A to F: West 414" , On curh

Foint A to G- West 104°0”, On curb

Point A to H: West 173, North 41'5"

Poini Ato I: West 179" | North 466"

Point A to.)- West 160" | North 356"

Point A to K Weet 176'6" , North 453"

VEHICLE EXAMINATION:
VERICLE #1:

A cursory exaimination of Veliicle #1 was
conducted on the ~cene of the collision. An
in-depth examination of Vehicle #1 was
conducted on March 1, 1904, at the Prince
George's County Police Department's
Automotive RKervices Lot, Upper Marlboro,
Maryland. Addiional das hght
photogiaph« of Vehicle #1 were taken at
this time. Duding thas diveel examination
of Vehicle #1 the toliowing observations
were made:

Page: 7 i (}



06277161
6.-059-1008

Febraary 28, 1094
Sgt. David L. Dennison #758

* Make: Ford

* Maodel: Crown Victoria, 4 door

*Year, 1903

* Registration: Minviand/ PG1187

*VIN 2FACITIWGPX 188474

* Color Whnte, marked uinformed palire cruiser #631

* Mileage Unhnown,

* Automatic transmission »
Y Extieme regres-ion on left side. Entire vohiele is bent jn a "\ shape from left to
right and downward in the center .

* The sntue vehiele has suffered severe fire damage.
* Left ront dooy 1« crushed downward and pearward.
* Left tear door is erushed behind the driver's door and foreed rearward.

* There i contact damage to the 1eft rear fender from impact with the fire hydrant.
* The rear purtion of the differential housing has been torn open from impact with the

fire hydrant,

* The trunk has sprung open and there is evidenice of contact danvinge to the underside
of the hid from falling wires.

* There i~ a e lindrical indentation to the top of the right sear fonder from the impact
of the falling wires

¥ The rool was removed by the Fire Department during the extrication of Priver #1.
The rocf had been crished downward and into the occupant compartment.

* Induced damage is svident on the right front fender.

* Botlt rigtht doors are forced outward at the B pillar. The upper portion of the window
frames are bent downward.

* Fuel filler cap hows been burned off,
* Front bumper is twisted but exhibits no contact damage.
* Rear tires have heen destroyed by fire.

* The interior of the vehicle has been destroyed by fire. The driver's seat back is in
eontact wath the back of the rear seat.

L3
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94-059.1008

February 28, 1994

Sgt. David L. Dennison #7538

* Driver's seat belt lat hing mechanism was located. The sent belt latch ic not
contiected  [hiver 4] was not restramed by a seat belt,

* The transmission housing was broken open during impact with the pole and several

large boles are apparenc.
* Gas tank has been crushed, there are no apparent holes or rips in the tank.

* All steering conmponents were checked and appear intact.

* Left front tire is intact. 34 PRI, 8/32" fread. There is a rotational sernteh on the tip of

the wheel.

* Left rear wheel i bent inward from curl impact.

CALCULATIONS:

The following data was used to determine the speed of Vehicle #1.

i,

Cord .l eritical speed vaw: 100 feet

Miadie ordinate «. critical speed yaw: 1 foot, 4 172 inches
Cos flieient of [riction- 0 81

Radini- of vaw: 909 (et

The speed of Vehide #1 w.1s dete smined to be 104 miles per hour.

SEQUENCE OF EVENTS:

Driver #1 wa- an on-duty Prince George's County police officer operating Vehicle #1, a marked
‘ g yp :
police cruiser Driver #] was responding to the compiaint of a tampering with an automobile

at 4700 Manu Street, Sen! Pieasant, Maryland QN ©4-059-1008). Vehicle #1 was

westbound on Marti, Lu. her King Jr. Hhghway in Laie #2 or Lane #1. Witness #1 was
stopped on Greig Stseet at Martin Luther King Highway, intending to turn left and proceed
eastbound. As Driver #1 itpproackad the intersection of Greig Street, he apparently activated
his emergeney lights and wren. Witness #1 had just started into the mtersection when she
observed Velicle #1 appioaching. Witness #1 stopped within Lane #3 Vehicle #1 was in Lane
#1 as it passed through the intersection of Greig Street. Driver #1 apparently swerved to the
left fearing that Witness #1 was not stopping. Driver #1 lost control of the vehicle and yawed
to the right. Velurle #1 struck the right curb, Vehicle #1 continued over the curb and struck a
fire hydrant with its left 1car fender. Vehicle #1 sheared off the fire hydrant. continued
westbound and started to overturn, Vehicle #1 struck P.E.P.C.Q Pole #827388.5238 with its
left ssde and 100l Imipact with the pole caused two heavy telephone cables to break Joose and

fall onta Vehy L #1

5
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94-059-1008

February 28, 1994

- Sgt. David L. Dennison 4758

Vehicle #1 carie to final rest. facing westbound and Tayiig on it left side still in contact with
the pole. Vehile #1 began to burn and eventually became completelv engulfed in flames,
Driver #1, deveased, remnimed trapped within the vehicle, Medical Exawrmer, Dr, Devore
responded to the scene and pronounced Diriver #1 dead at 2335 hours

CONCLUSIONS:
1. Vehicle #1 was traveling at a speed that was tao great for the road and traffic conditions.

2. Driver #1 apparently lo-t control after reacting ‘o the approach of another vehicle (Witness
#1).

3. Driver #1 was not restramed by a seat beut.

CLOSURE:

This case will he closed a- UNFOUNDED pending review of the State's Attorney’s Office for
Prince George s County.,

:
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OF Fransgxo iephion Wactuqian N annan
National Highway
Traffic Safety
Administration
AJG 31 1
Chicf of Police , NEF-1211hs
Uity of Ames FAD4 022
S19 Clark

Ames, A SU010

Dear Chief:

As you may know, G National Highway Traffic Safety Administration (NFHTSA) is
investipating the performance of the power sfeeting systems jnstalled in 1992 and 1993
Ford Crown Victoria vehicles equipped for palice use. The purpose of this investigation
is to determine whether the desipn or performance of the subicet power steering systems
contain a satety-related defect requiring recall and remedy in accordance with applicahle
Federal law,

On April 21, 1994, NHTSA issued a notice regarding this investigation over the
nationwide police telecommunications network. For your information, a copy of that
notice is enclosed with this letter. “Fhis also advises you that, based on the informalion
devetoped during NHTSA's Preliminary Evaluation, the investipation was recently
upgraded ta an Fipginecring Analysis to allow lor a more defailed and thorough review of
the sssues invalved,

The purpose of this Ietter is to formally request your apeficy’s input regarding the power
steering system performance in the subject Crown Victoria vehicles operated in your {leet.
For purposes of this information request, the following terms are defined unless otherwise
described;

®  Subject_vehicles: all 1992 and 1993 madel year Ford Crown Victoria
"potice equpped” vehicles in vour fleet.

¢  Alleged defect: a sudden change in the amount of steering input force reguired
to eaccute a given vehicle maneuver at low to moderate vehicle speeds (15 to 30
miles per hour)  Such a change may be pereeived by the driver as momentary
binding or lockup of the steering system.
To assist NIFTSA in developing a qualitative assessment of the scope of the subject
steering condition and the general perceptions of officers whe operate these vehicles in the
hne of duty, your numbered responses are requested 1o the {ollowing questions.

. _ FUIGSATETY vnlline ¢ ¢
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In order that we might continue expeditions handling of this investipation, we would
appreciate your response to this letter by September 14, 1994, If you bave any questions
concerning the information requested in this letter, please contact Mr. 1ee Strickland of

my staff at (202) 36hH 5201,

Sinceroly,

s e S
/5////// g ,;ll-fr/r:/-’ s

Charfes 1.. Gauthier, Director
Office of Defects Investigation
Inforcement

I'nclesure:
Police Information/Otficer Safety 1 etter
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sunJEcr:‘.rémgs" INFORMATION/OFFICER" SAFETY
THIS 1S To!NOTIFY:YOUR AGENCY THAT THE NATIONAL HIGHWAY TRAFFIC SAFETY
ADYMINISTRATION. . (NHTSA) HAS OPENED A SAFETY DEFECT INVESTIGATION CONCERNING
THE PERFORMANCE OF, THE POWER STEERING SYSTEM IN 1892 AND 1993 FORD CROWN
VICTORIA VEHICLES, - INCLUDING THOSE EQUIPPED WITH A "FOLICE PACKAGE." THIS DOES
NOT MEAN NHTSA HAS DETERMINED A PROBLEM EXISTS, RUT RATHER AN INVESTIGATION

IS NECESSARY TO ‘GATHER FACTS AND INFORMATION.

NHTSA IHAS_RECEIVED;"INFORMATION WHICH SUGGFSTS THAT THE STEERING POWER ASSIST
FUNCTION IN THESE VEHICLES MAY CONTRIBUTE TO "DROP-THROTTLE OVERSTEER," ‘A
CONDITION PRECIPITATED BY A SERIES OF RAPIDLY EXECUTED TURNS COUPLED wItH
RELEASE OF; THE THROTTLE AT MODERATE TO HIGH SPEEDS. IF THIS CONDITION WERE
TO OCCUR, IT IS, ALLEGED THAT THE DRIVER OF THE VEHICLE MAY NOT BE ABLE TO
PROVIDE THE AMOUNT OF STEERING INPUT NFCESSARY TO EXECUTE A GIVEN :
MANEUVER, POSSIBLY LEADING TO AN OVERSTFER AND SKID SITUATION.

NHTSA HAS INITIATED AN INVESTIGATION OF THE ALLEGATIONS TO DETERMINE
WHETHER THE DESIGN OR PERFORMANCE OF THE POWER STEERING SYSTEMS IN THESE
VEHICLES CONTAIN A SAFETY DEFECT REQUIRING RECALL AND CORRECTION. WHILE THE
NHTSA INVESTIGATION HAS JUST STARTED, THIS [S 70 ALERT YOU OF THIS MATTER
AND, TRE REPORTED POWER STEERING PROBLEX DURING PURSUIT OR WHILE RESPONDING
TO EMERGENCY CALLS. IF YOU HAVE RECEIVED SUCH COMPLAINTS FROM OFFICERS
DRIVING. THESE VEHICLES IN YOUR FLEET, PLEASE CALL THE NHTSA AUTO SAFETY _
HOTLINE, AT 1-800-424-9383. OR, PLEASE CALL MR. LEE STRICKLAND, THE PRINCIPAL

NHTSA INVESTIGATOR ON (2062) 366-5201.

LUTH WAJOR CRAIG R MASTERSON B GARZETTA / 2-5% PM
DIVISION TRAFFIC SERVICES
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1. State the number of the subjeet vehicles in your fleet, itemized by model year.

B o~ 10D Crown Vice's TAre boina replocea wits 190 comjete 1204
Identify and describe all incidents reported by officers from your agency in which the
power assisted steering system in the subject vehicles was reported to have:

.

L]

a.  malfunctioned due to hinding or fockup; | . N eims € . .

) . mator oomrlzint fow minor comniaints
b, contributed to or caused a loss of control; and

¢. contributed to or caused a collision with another object or a pedestrian.

3. Is any type of precision vehicle mancuvering or pursuit training routinely given to
officers in your agency? If so, please describe briefly that tramning, specifically
noting the type of skills assessment read cowrse emploved, and if known, the origin of

that coursc. vefengive Arivinag couved

4. Please provide a "peneral consensus® view of your officers’ opinion of the power
steering svstem in the subject vehicles, if possihle.  Of particular interest is whether
officers wha operate the subject vehicles may have complained that the steering
performance makes the vehicles "unsafe” to drive under precision maneuvering
conditions, stch as in dense traffic or when pedestrians are in close proximity.,

1 Maioxr complaint caesiry i roeturred to dealey a Few minor comr laints

5. In view of the recent publicity regarding this condition, has your department
conducted any evaluations of the problem or included any d:iver training exercises
specifically to familiarize officers with the condition? If so, please provide any
details regarding your activities in these arcas.

: ace 1nvlogsed meno

6. Does your Department also operate 994 maodel year Crown Victoria police
equipment vehicles? I so, please state the number of such vehicles in your f{lect, and
provide any appropriate details or comments regarding whether the alleged defect may
2lso affect these newer vehicles. aoare e srarting our chance aver from 1992

wo Will e complotly chanoe over by ¥ 12/94 only twe

This letter is being sent pursuant to 49 118 "¢ #vfeéd ‘i?or‘}ﬁcﬁ‘)‘f Bedion 112 of the Ach)

which authortzes NHTSA to conduct any investigation that may be necessary to enforce

Chapter 301 of Title 44, .

We crerete Y Crown Vic's., thev are all vatrel ecare 7 oare 3 hr a dav patrel cars the 0 Is a
Tovar wrersdra his dotw vime only. cur cars are run for 130,00 Miles then chanaed oveyr to
therr pe lacemett We are pow 1n the 'reces & 0F ALARTIRT iy 170D +n 1090 Fard Crevn Vig's

Thee orne majoey o 115t canecd g wirranty olai= to be “11ed we have Peon contacted b
ENELENTE & T8N R onews ! Pord Motor To, o IV there 1foant thing tat we can do o to answer Rome
of thean Cuastions bl ane ‘o]l free to call

Gl Mire Jam chell
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DATE
SUBJECT

Chief Rallantine kY W A \(5'5:‘ -
Sgt Mike Camphell :} (J\ﬂ\?\‘vx‘{‘\%\ /j\/
May 29, 1984 . ‘f;‘)}\ AN ’(Y/
1992 Crown Victoria A ": [18Yy i)
Chief,

This report is in response to the vehicle safety report issued by the Bergan County
Prosecutors office in Bergan Co. New Jersey where a new Jersey police officer lost
his life.

1 tatked to Sgt Tim O'Brien, The Patersan Police Departmerts Driving Instructor,

Paterscn New Jersey, | asked Sgt (UBrnan to fax our department a copy of hus
driving course that is mentioned in the Bergan Co report in which they duplicate the
throttle drop syndrome He advised that he would fax the driving course and that they
had just come in from testing the 1684 Crown Victoria's and that the 1994 Model was
better than the 1092 but still had a probiem with the steenng  They also have
dentified a problem with the anti lock brake system He also advises it was the
posticn of some of the departments in New Jersey not to except delvery of the
1684's

| then called the ILEA, reference the reperten steerng prablems in the Ford full size
sedans | was referred to a Rod Var: Wyk, tre lLEA Dnving Instructor. He reports
that he has not had a chance to dnive any 1892 fords and had not heard of the
throttle Drop Syndrome  H¢ went an to s'ate that all vehicles will have some trouble
ir high speed situations and that this 1s nat unconmon because the steering system
is using more volume of fluid than it 1s able to handle Mr Van Wyk had not seen the
report from Bergan County and asked if we could send him ane | did that by return
mat

o F

Next | talked ta the trairung Lt at the Mi~higan State Police Training Facility in
Lansing, Michigun  He referred me to a Sqt Bob Ring | made contact with him on
Friday, May 13. 1994, and he advised me that he had heard of the problem. That he
had been in contact with Sgt Tim O Bren of the Paterson New Jersey Police
Department and also a subject rom NHTSA National Highway Traffic Safety Assn,
Vehicle Defect Dvision  Huwever the Michigan Folice Tests were not set up to test
for the throttie drop syndrome and couid not personally speak to that issue He gave
me the name and phone number of the person doing the testing at NHTSA

| talked to a Mr Boyd from NHTSA on the same day He is the supervisor in the
venicle cefect department. He stated that they were checking the complaint and that
test were being run at this time. The prehminary reports coming in at this time are that
the niodi'ed 93's were improved over the 92's and that the 94's were suppcsed to be
even better over the 1993's Mr Boyd reporied that there may have been other
factors involved in the fata! accident that they were having trouble duplicating the
reported severty of the skid He also said that the r investgation was on gong and
that they should have more information by Mid wune and | should call him back thep‘__

L
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He aleo stated that if they found a problem with these cars they had the right to start a
fecall on these vehicles

“On May 16, 1994, seven 1624 Crown Victorias were delivered to the Ames
L quwpment Services

May 17 1984 driving tests were set up for car 2503 that reported the warranty claim
that caused us to become aware of the thiottle drop syndrome  Sgt. Kessel, the

Ames Police Departments Driving instructor, Marty Osam, Supervisor from

Equipment Services and 1 ran the following police cars through the driving course that
was setup simifar to the course supplied by the New Jersey Department The
foliowing cars were put through the course City equiprent numbers 2503,

2506 2602, 2505, all 1992 Ford Crown Victona's and 1665 a 1994 Crown Victoria

All of the 1997 velucles have night at 100.0C0 to 129,0u0 miles on the odometer  The
1506 1994 had less than 1000 miles on the cdometer The course consistec oi &
serpentine drive this i1s a drive in and out of cones placed at distance of 30 feet apart
with high speed wrns made 20 feet passing the exit cone and going to the nextcone -
for entrance Slow speed turns were made at every cone VWhen exiting the
serpantne comrse thete was an imnerhate nghi hand bight curve where you entered
an evasive astion decision to go nght or it and tren make a 90 degree turn and
making ar emargency bralking acton  Thes course was set up by Sgt Kessel that
simuia'es 99 mph at 35 mph - AL of the 1992 cars performed reasonatily well at 20 ’ '
miles per hour the first ime through the course  There was some nunor power
steering loss but something that was very mmer in nature and did not cause any over
correcton  Starting with the sesond time through the course the steering 1oss was
teconmung more apparent 1t would appear that as the steering fluid became warmer, i
and as tires got hotter that the steering problem was becoming inore apparent At the

end of the sercentine run that over currecunns were takmg place and that this was i
becoming harder to steer the car through the course when you were musching it

through the power steenng was intermdtent that this was causing a problem  As the

speed picked up to about 32 miles per hour at the end of the serpentine course Sgt

Kessel actually lost contro! of car 2503 to the pomt, that if he would have been n -
traffic, that an accident could have occurred These cars were driven by Sgt Kessel,

Marty Osam and Myself 1f Sgt Kessel was not driving he was a passenger in the

vehicles Fach of us experienced the same conditions and each of us was aware of

whatl would happen and were unable o prevent the over steenng problems  We all

drove the 94 F ord through the course with quite different results there still was a small

sterning oreblem but that the hardb~1 was such that the mmor drop in power assist

scmething thal did not cause the aver steering problem  This car was taken through

the coursa faster than the 14392's and stil not cause the probtems of the 1992's  The

results of thus test wndicated we should take a closer look at the performance of our

1697 cars Tite 1992 cars have consecutve vin's 2501 through 2503 2504 through
2508 are random vin's  Although 2802 ard 2503 are consecutive vin's, 2502 has
slmost 20,000 miles more than 2503 but it did handle considerably better than 2503.

T —

Another test was set up for May 24, 1994 to determine if this test could create the

same problems in all cars or just the Crown Victonia's  This ime we used 2502 a
1992 Ford The tres were chaecked by Equipment Services and were found to be

near new The Suspension appearcd to be okay In every way 1506 A 1994 Crown

Victona, 511, a Ford Taurus and ISU DPS 1991, Chev Caprice vin -

1G1B153E6MR 1254028305 w'th 305 engine and 67000 Miles on the odometer.

Thoce present were Marty Gsam, Equipment Services, Ron Streigel, Ron Willey

Fotd Service Depariment Manager, two I1SU Officers, Sgt Kessel and myself The

{est or the full size | ords were the same as the other test 1992 Fords being out u(" ,

petfainred by the 1994 Ford Marty, Dave, Randy and One 15U Officer drove this - ot

(‘?%
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‘ast We also used the ISU car in thus tlest  This car drove the course at alt speeds

~ nout a1y power steering loss at alf It d:d not duphcate any of the Foeds Steering
" problems The only negative thing to say about this test that it lost three out of the four
wheel covers 511 the Taurus drove the course without power steering loss however
when you did lose traction you lost control of the rear of the car a problem inherent to
front whoel drive

The course consisted of 560 feet of serpentine driving with cones placed 30 feet
apart Then following a nonmarked curve which leads into a marked iane that went for
30 feet and an evasive action Jane change turning hard night or left This lane was
about 85 feet long Upon exiting the evasive lane change a sever turn nght or left an
a hard braking emergency stop

My rec:. ymendation is that there is nothing that we can do to train the officers to this
problan‘i’ " They should be told that it can happen and the problem will persist and
deteriorate rapidly if they continue fo drive in the manner in which they are A memo
shouid be 1s<ued making all officer aware of the situation and if they e expenience
power steering difficutty they should discontinue thewr present action and immediately
return to a normal driving condition  The sieering problem will feel as f the engine
has died and steening no longer 1:as power assist causing the car to be hard to steer.
Exertion then will be placed on the wheel to steer the vehigie  This steering problem
15 on'y temporary and ail of a suden you have your power assist back and now it is
over stecred Tris preblem starts our gradualy and as you continue to steerin a
radical manner the cendition detencratos rapidl, caus:ng the officer to completely loss
contol of mis sterning atiity

Sacond if t 1e economcally ‘easible swatch to the 1994 cars sooner. Run studies on
the 1804 cars every 30 000 mites Check if tre handting 1s improved or if the reason
trey handie differently now is that they are new and as the mileage increases the
steonng protle ms may become the same as the 97's or f the systems changes are
the reason for trhe better pandling  Also request that the replacement models
considered actually be dnven through this course to see how they handle and would
react to this sittiation before bids are placed  As it stands now we let bids on vehicies
with no ldea how hese cars handle or f they will fill the needs to our department

This test has piiced these cars in extreme handling situations but one that could be
encountered every vay by any memiber of the our Department

Cop{lﬁsaul Hindearaker
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OCT 14 1994

. NEF-1211hs
Metropolitan Toronto Police Force EA94-022
40 College Street
Toronto, Ontario

¥ M5G 2J3

Dear

The National Highway Traffic Safety Administration (NETSA), Office of Defects
Investigation (ODI), has received a report of the recent fatality of a Toronto police officer
while operating a 1992 Ford Crown Victoria police-equipped vehicle. Through the news
media and our contacts with the Canadian Ministry of Transport (CMOT) in Ottawa, we
have received general information regarding t'ie circumstances of the accident.

The purpose of this letter is to formally request your approval for an in-depth review of
the fatal accident in question by a representative of NHTSA. This office is presently
conducting an investigation of the power steering svstem installed in the 1992 and 1993
model year police package equipped Crown Victorias, based on allegations that it may
have contributed to the fatal crash of a police officer in the United States in November
1993. Given that the power steering system installed in police package Crown Victorias
sold in Canada and the United States are likely to be similar in design and performance, if
not identical, we believe that review of the accident may provide information useful to our
investigation. Similarly, we expect that the findings of NHTSA’s investigation may also
apply to the police Crown Victorias sold in Canada.

The specific details associated with this request are as follows:

® NHTSA has retained the services of accident reconstructionists from the Calspan
Corporation, located in Buffalo, New York. The principal point of contact for
this effort at Calspan will be relayed to you by telephone.

®  With approval to proceed, NHTSA will coordinate Calspan’s activity through
CMOT, to work with the special accident investigation team that we understand
has been establisned within your Department.

® (Calspan’s reconstruction will be independent of the Toronto Police Department’s
investigation and the Calspan report will be submitted to NHTSA as an expert
and independent review and analysis of the incident. o
)
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® Calspan’s findings will be made available to the Toronto Metropolitan Police, as
well as to CMOT,

® CMOT has advised NHTSA that the special accident investigation team from
your Department has expressed willingness to cooperate and assist with Calspan’s
reconstruction effort, with your approval.

® Calspan’s report will be submitted directly to NHTSA in support of NHTSAs
investigation, and NHTSA will not disclose the identities of any Toronto Police
Department personnel in any documents subsequently made available to the
‘public.

We appreciate your consideration and cooperation. Any questions that you may have
regarding this letter or NHTSA''s investigation, may be directed to Mr. Lee Strickland,
the principal investigator in this matter at (202) 366-5201.

Sincemly,

Original signed by
Wuliam A Boehly

William A. Boehly
Associate Administrator
for Enforcement



CERTIFLD MAIL,
RETURN RECEIPT REQU¥ESTED

Mr. Robert . Munson, Executive Director NEF-121hs
Automotive Safety and Engireering Standards Office EA94-022
Ford Moter Company

Fairlane Plaza South

330 Town Center Drive, Suite 400

Dearborn, MI 48126

Dear Mr. Munson:

This letter requests additional information regarding the Narional Highway Traffic Safety
Administration (NHTSA) Engineering Analysis (EA) 94-022, which concerns the power
steering system installed in certain Ford Crown Victoria vchicles with police equipment

packages.

For purposes of this letter, the following defiritions shall apply, unless otherwise stated.

® Subiect vehicles: all 1992 through 1994 model year Ford Crown Victoria
"police equipped” vehicles equipped with power steering assist.

e Ford: all officers, employees, agents, contractors, and consultants of Ford
Motor Comnany, whether assigned to its principal office or to any of its field
o sons, and all records or files maintained by Ford either in hard copy form or
1.4 ectronic storage media.

¢ Aleged defect: a sudden change in the amount of manual steering input force
required w execute a given vehicle maneuver at low to moderate vehicle speeds.

Pursuant to 49 U.S.C. § 30166 (formerly Sections 108 and 112 of the Nafional Traffic
and Motor Vehicle Safety Act of 1966), please provide Ford's response to the following
quastion.  If rord cannot provide an answer to this question, please state the reason why
Ford is unable to do so.

1. Provide detailed descriptions of all design, materials, and/or component changes
incorporated into the suspension systems of the subject vehicles which may alter the
handling characteristics from those of the "baseline” 1992 models. Provide this
information for 1993, 1994, and 1995 model year Crown Viciorias, together with

“ “ 9.
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descriptions or data which document the vehicle handling modifications that resulted.

This information should include, but should not be limited to. any changes in original

equipment manufacturer spring rates, shock ahsorbers, sway bars, wheels, and tires,

and should include the dates that each modification was incorporated into production.
This letter is being sent to your company pursuant to 49 U.S.C § 30166 (formerly Section
112 of the Act) which authorizes NHTSA to conduct any investigation that may be
necessary to enforce Chapter 301 of Title 49. Your failure to respond promptly and fully
to this letter may be construed as a violation of 49 U.S.C. § 30165 ( tormerly Section
10R(a)(1)(B) of the Act) which prohibits the failure or refusal to provide information
requested under Section 30166,

Your response to this letter, in duplicate, must be submitted to this office by

November 22, 1994. Please include in your response the identification codes referenced
on page | of this letter. If you consider any portion of your response to be confidential
information, include that material in a separate enclosure marked confidential, In
addition, you must submit a vopy of all such material to the Office of Chief Counsel
(NCC-30), National Highway Traffic Safety Administration, 400 Seventh Street, SW,
Washington, DC 20590, and comply with all other requirements for the submission of
confidential business information stated in 49 CFR Part 512.

If you have any technical questions concerning this matter, please contact Mr. Lee
Strickland of my staff at (202) 366-5201.

S.ncerely,

Louis J. Brown, Jr., Acting Director
Office of Defects Investigation
Enforcement
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Robert H Munson

Executive Director
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Ford Motor Company
330 Town Center Dnve
Dearborn Micmigan 48126
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December 21, 1994

Mr. Louis J. Bv»uwn, Jr. Acting Director
Office of Deriects Investigaticn, Enforcement
National Highway Traffic Safety Administration
400 Seventh bStreet, S.W.

Washington, D.C., 20590

Dear Mr. Brown:

Subject: FA94-022-NEF-121lhs

This is in response to your letter of November 17,
1994, requesting additional information concerning the power
steering system in 1992-1994 Ford Crown Victoria vehicles
equipped with the police equipment package.

The scope of the searches conrducted to locate materials
potentially responsive to your request included inquiries to
those Ford employees in the Dearborn, :ilichigan area most likely
to be knowledgeable with respect *o the subject matter about
which you inquired and reviews of those files located in Ford’s
central offices in which materials such as that requested
normally would be cxpected to be found. It did not extend, nor
could it reasonably have been extended to "all officers,
employees, agents, contractors, and consultants of Ford MNotor
Company, whether assigned to its principal office or to any of
its field locations, and all records maintained by the Company
either in hard copy form or in electronic media." We, of course,
will answer any dquestions you may have as to the scope or
specific nature of the searches that were made.

Answers to your specific questions are presented below.
After each numeric designation, we have set forth verbatim the
request for information followed by our response to it.

~»
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Mr. Louis J. Brown, Jr. -2 - December 21, 1994

Request No. 1

"Provide detailed descriptions of all design, materials,
and,or component changes incorporated into the suspension
syctems of the subject vehicles which may alter the handling
characteristics from those of the baseline 1992 modzals.
Provide this information for 1993, 1994, and 1995 model year
Crown Victoria vehicles, together with descriptions or data
which document the vehicle handling modifications that
resulted. This information should include, but should not
be 1limited to, any changes in original equipment
manufacturer spring rates, shock absorbers, sway bars,
wheels, and tires, and should include the dates that each
modification was incorporated into preduction.®

Answer

We have been advised that there have been six design
changes to suspension system components of 1993-1995 model year
Ford Crown Victoria vehicles equipped with the police equipment

package. These changes are described below.

Approximate

Production

Incorporation Reason for cChange /
Suspension Revisions Date Expected results
Reduced the friction 6/18/93 + Improve joint
of the front lower durability .
ball joints by * Improve steering
changing from a feel for small
steel on steel joint corre 2tions
design to a nylon * Improve ride
joint qualaty
Points of attachment 3/29/9% *+ Improve on-center
of the rear trailing steering precision
arms to the frame
were lowered 19 mm
The valving in the 2/19/93 ¢ Improve ride

front shock absorbars
was changed to alter
their force velocity
relationship

control by
reducing body
pitch and bounce

<
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Approximate
Production
o . Incorporation Reason for Change /

Suspension Revisions Date ——Expected results
Modified the front 10/15/93 ¢ Reroute the front
stabilizer bar shape , stabilizer bar
to a "drop center" around a new
design and increased engine o0il cooler
bar diameter from
28.%5 mm in the 1992/
1993 model years to
29.5 mm in the 1994
model year to offset
loss in stiffness
efficiency
Increased durometer/ 10/15/92 ¢ Inmprove on-center
hardness of the steering feel
bushings that attach
the rear suspension
upper control arms to
the frame from 26,000
to 35,000 newtons per
mil) imeter
Increased durometer/ 5/23/94 s Improve on-center
hardness of the steering feel

bushings that attach
the rear suspension
upper control arms to
the axle from 25,000
to 35,000 newtons per
millimeter

Ford’s Ride, Steering and Handling engineers initiated
most of the above changes to improve on-center steering quality
and owner satisfaction. On-center steering maneuvers are small
steering corrections (less than +/- 10° of steering wheel input)
at low lateral acceleration levels (less than +/- 0.1G).

We understand that you are specifically interested in
comparing the handling of z 1992 Crown Victoria police vehicle
with a 1994. 1In that regard, it is the opinion of Ford‘’s Ride,
Steering and Handling engineers that these suspension systenm
changes, considered individually or as a group, would have the
effect of slightly improving the handling characteristics of the
1994 model year Crown Victoria police vehicle when compared with
the 1992 model year vehicle. Further, they would expect
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that any perceived handling differences between a 1992 and 1994
model year Ford Crown Victorisz police vehicle would be more
greatly affected by differences in tires (tread pattern, sidewall
construction, inflation pressure, etc.), vehicle loading caused
by the addition of special equipment by the operator, or

differences in front end alignment settings than by the listed
changes.

We trust that this information satisfactori'y réesponds to
your reguest,

Very truly yours,

i .
LN ‘) E"‘_‘:——«-—ﬁ
\. wr '/&\;'“' = '

Cowe Ty
'R} #< Munson
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ENGINEFRING ANALYSIS CLOSING REPORT

SUBJECT: Alleged Loss of Power Steering Assist in 1992-1993
Ford Crown Victoria Police Vehicles

EA No.: EA94-022 Date Opened: 30-JUN-94  Date Closed: WMR -2 1%
F-3

B&'S: N

Preliminary Evaluation, PI:94-032, was opened on April 8, 1994. following receipt of
information submitted to the National Highway Traffic Safety Administration (NHTSA) by
the Bergen County, New Jersey, Prosecutor’s Office (BCPO). The information

described the fatal. single-vehicle accident of a Paramus. New Jersey, police officer which
occurred on November 22, 1993. The report included a number of documents regarding
the BCPO’s investigation of that incident.

According to the information provided to NHTSA, Police Sergeant Vincent Brock was
fatally injured while respending to an emergency call, when his 1992 model year Ford
Crown Victoria pelice patrol car failed to successfully negotiate a series of lane-change
maneuvers, and the vehicle impacted a light starndard at the left-side B-pillar. The Bergen
County Prosecutor’s wnvestigation of that incident included a series ot vehicle tests, an
engineeiing examination of certain evidence regarding the Brock incident, and inputs from
ihe Paterson, New Jersey, Police Academy’s chief driving nstructor with potentially
relevant knowledge of the steering system performance in the subject vehicles under
certain unique maneuvering conditions.

Of particular interest to this agency was a report preparad by the American Standards
Testing Bureau (ASTR) for the Bergen County Prosecutor. The ASTB conducted zn
engineering examination of the Brock incident and submatted a report which concluded the
fohowing:

"In summary, our analysis of 1992 [Ford Cr~vn Victoria vehicles equipped for police
use disclosed that the power steering assist function becomes impaired under extreme,
but foreseeable conditions. More specifically, the steering wheel becomes difficult to
turn when executing a series of quick turns or swerves with the operator’s foot off the
accelerator pedal. This condition can occur at relatively low speeds and becomes
more pronounced at higher speeds and/or when braking during the maneuvers."

The ASTB repon was submitted to this agency as an attachment to a letter dated April 4,
1994, by a Seaior Investigator from the Fatal Accident Investigation Unit of the BCPO.
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The ahove letter also included as an attachment. a memoranduin to all Bergen County
Police Chiefs, which stated that the subject vehicle has a deticiency described as "power
steering bind" or "deep throttle o crsteer.”  Also submitted was a copy of an article that
reportedly appeared in the December 1991 issue of Police-The Law Officer's Magazine
ard that described a "drop-throttle oversteer” condition, which tests had shown the 1992
police Crown Victoria to exhibit.

The above information delineates the specifics of the basis for initiating PEG4-032.
Intformation subsequeatly developed, including preliminary tests conducted by this agency,
pravided a basis for upgrading the referenced PE to the subject Engineering Analysis (EA)
on June 30, 1994.

THE ALLFEGFED DEFECT:

The atleged defect in this investigation refers to unforewarned and significantly diminished
level of steering power assist, including but not limited to, circumstances in which the
power steering assist system may appear to have failed completely. In this regard, the
safety-related issues include consideration of the vehicle operator’s expectations of a level
of power steering assist, and the possibility that the operator may perceive failure of the
steering assist function if the amount of force required to steer the vehicle suddenly
increases.

Most contemporary steering power assist systems are designed to reduce the level of
power assist as vehicle speed increases. The "diminished" level of steering power assist
of concern in this investigation, however, far exceeds that nornally experienced as a
result of the “variable assist” function, Of concern in this investigation is a significantly
reduced level of power steering assist to the point of potentially giving the driver a signal
that the steering system is binding or possibly locked. and that increasing the amount of
input force on the steering wheel will have minimal effect, if any, on retaining directional
control of the vehicle.

DESCRIPTION QF COMPONENT OR VEHICLE SYSTEM:

The subject vehicles in this investigatior are four-door sedans equipped with 4.6 liter,
electronic fuel injected engines and automatic transmissions. They are also equipped with
4 heavy-duty suspension package, and P225/70R15 radial tires. An antilock braking
system is optional equipment on these vehicles.

The puwer steering assist system installed in the 1992-1993 Crown Victoria police

vehicles utilizes the same design and components as that installed in the consumer version
of the vehicle. It does. however, include a power steering fluid cooler and a steering gear
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with a higher cffort torsion bar. The basic system is depicted in the block diagram of
Figure 3-A and includes components manufactured by several suppliers. The model CII
pump and XR-50 recirculating ball power steering gear are manufactured by Ford, and
both designs have been used in various vehicles manufactured by Ford for several years.

The CIIT vane-type, power steering pump is mounted directly to the engine by four
retaining bolts, and is powered by a serpentine accessory drive belt. The pump design is
such that its output is sufficient to provide full power steering assist at minimum engine
(idle) speed. Connected to the pump body is the electronically variable oritice (EVO)
actuator assembly, a component of the variable power assist feature of the system.

The EVO system is designed to vary the flow of " +id from the power steering pump as a
function of vehicle speed and rate of steering wheel rotation. prov.ding a variable amount
of power assist under different vehicle performance conditions. The system provides full
power steering assist at low vehicle speed for hght driver effort, e.g., during parking
maneuvers, and minimum assist at high speeds to enhance the driver s "road feel" and
directional stability. During evasive steering maneuvers when the values of its two
control parameters (vehicle speed and rate of steering wheel rotation) exceed
predetermined thresholds, the EVO system restores full power assist.

An optical sensor, mounted on the steering column, is used to establish the rate of steering
wheel rotation. When the steering wheel rotation rate reaches 30 rzv per minute (rpm)
i.e., 0.5 rev per second (rps), the output current to the actuator drops and additional
power assist is provided. When the steering wheel rotation rate reaches 60 rpm (1.0 rps)
and higher, the output current to the actuator reaches zero, and il power steering assist
is provided.

The other EVO critical parameter is vehicle speed, measured by a sensor located on the
transmission. When the vehicle speed is less than 10 miles per hour (mph) and the
actuator output current is less than a specified amount, full power assist is provided. As
vehicle speed increases to 25 mph, the output current increases linearly to another
specified value. Beyond that speed, the output current increases linearly up to a third
value and remains constant for all vehicle speeds greater than 88 mpi.

The EVO actuator generates a differential pressure, dependent on fluid flow and current
input. The differential pressure controls the position of the spoo! valve in the CHI pump.
The actuator/spool valve rezulates the flow of power steering tuid and when combined
with a surrent controlling device provides the variable assist capabiliiy of the power
steering system.

The outputs of the vehicle speed sensor and the steering wheel rotation sensor are
analyzed continuously by a microprocessor in the EVO control module. With this
inforination. the contrel module/microprocessor controls the EVO actuator valve, thereby
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regulating the fluid flow from the power steering pump. At low vehicle speeds. the
actuator valve is controlled to provide full pump tlow for full power assist. At higher
vehicle speeds, the actuator vaive reduces pump flow for reduced power ussist. In evasive
maneuvering, the actuator valve increases pump flow, and provides full power assist. A
graphical illustratinn of the EVO output versus vehicle speed is shown in Figure 1, and
Figure 2 shows a plot of "normal” steering effort versus vehicle speed.

The power steering unit is a torsion bar type of hydraulically assisted system, which
provides power to reduce the amount of driver effort on the steering wheel tor turning
(Block Diagram of system shown in Figure 3-A). The steering gear assembly is attached
to, and is an integral part of, the steering linkage as shown in Figure 3-B. An exploded
view of the steering gear is shown in Figure 3-C.

The power steering gear is designed with a rack piston, worm and sector shaft in one
housing, and a rotary valve s!2cve assembly in an attached housing.  Thus, ali external
fluid lines and hoses are elimina:ed as internal fluid passages are utilized between the
rotary valve sleeve and the power cylinder. The only external fluid lines are the pressure
and return hoses between the pump and the steering gear assembly.,

The double-acting power cylinder piston is part of the gear housing. Fluid pressure may
be applied to either side of the piston. The steering gear ratio is 14-1, and the gear
requires 3.2 turns from steering stop to steering stop,

When power assist is not required. i.e., in a neutral. straight ahead position, the valve
input shaft and sleeve are held in a central position by the torsion bar.  Fluid flows from
the inlet port through the outlet port and back to the pump. In this position, no area of
the steering gear is under high pressure.

The valve input shaft is attached to the steering column/steering ‘wheel on one end. The
other end connects to the worm through the torsion bar, and provides the link to the wheel
side of the steering system. When a steering n.aneuver is initiated, the rotational force
applied by the driver through the steering wheel is transmitted to the worm where it meets
the resisting force of the road wheels. When the steering forces are great enough, the
rotational deflection of the torsion bar changes the relative position of e input shaft and
control sleeve. directing the high pressure rluid o the appropriate syde of the piston in the
gear housing. This pressure differential on opposite ends of the pfston helps to move the
sector shait, thus providing assist to the driver's turning effort. /tluid in the opposite end
of the gear housing flows through tae return ouwtlet of the control valve and back to the
reservoir/pump. As steering input effort is increased, the increased displacement of the
valve provides a propaortionately higher level of assisting pressure.
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CORRESPONDENCE:

The primary request for information from the manufacturer was sent under PE94-032, by
letter dated April 20, 1994, Zord responded to that inquiry by letter dated June 3, 1994,
with a supplementary response dated June 13, 1994,

By letter dated Sejember 26, 1994, Ford provided to NHTSA the results and discussions
of additional steering/handling tests conducted in reference to the subject investigation. In
addition, Ford subniitted a letter dated November 17, 1994, in response to a verbal
NHTSA request foir a comparison of the accident experience of the subject vehicles with
that of «se Chevrolet Caprice.

An additional NHTSA request for information was sent by letter Jated November 17,
1964. Ford responded to that inquiry by letter dated December 21.1994. Al of the
aforementioned correspondence has been placed in the public file.

PROBLEM _EXPERIENCE:

The alleged defect in this investigation concerns an issue of performance; the avility of the
power steering assist system to meet the vehicle operator's expectation of that system’s
performance. Further, this investigation concerns the performance of that system in a
select subset of a total vehicle population under extremely aggressive, though foreseeable,
operating conditions.

Through tests and data analyses, this investigation developed a sufficient scientific
understanding of the alleged defect so that simple reports of “power steering failure or
malfunction” could be evaluatad accurasely. With this knowledge, all reports and/or
inquiries regarding this issue were evaluated to determine whether the circumstances and
details of the report identified an actual instance of the alleged defect being experienced in
the field.

NHTSA's consumer databasc was scarched and found to contain a total of eight
complaints related to the power steering systems in 1992 and 1993 Ford Crown Victorias.
Seven of the eight complainants were contacted via a telephone survey. None of these
complaints were found to describe a performance anomaly consistent with the issues being
considered in this investigation. A memorandum summarizing the results of this survey
was prepared and placed in the public file. '

BCPO contacted Ford and was provided information regarding 19 reports potentially
relevarit to the alleged defeci. In addition, several law enforcement agencies contacted the
BCPO directly and provided additional information regarding their experiences. BCPO
provided to NHTSA a summary report regarding the results of its contacts, including
information from law enforcement agencies. The nature of the individual reports was
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varied and included several complaints of diminished power steering assist at engine idle
or during braking, claims of power assist loss at high vehicle speeds, and other
information extracted from the manufacturer's Corporate Quality Information Syster
(CQL%) reports, Intormation from Ford’s CQIS reports was also provided to NHTSA
directty by the manufacturer in response 1o an information request as a routine part of this
investigation. Review of the BCPO summary report disclosed no new or significant
information regarding a documented regprt of the alleged detect not reported by other
sources. The BCPO report was placed in the public file for this investigation.

In response to NHTSA's request for information during the PE phase of this investigation,
Ford provided by letter dated June 13, 1994, a total ot 17 potentially relevant complaints

and/or field reports of the alleged steering condition in the subject police equipment
package vehicles.

Ford also provided 21 additional complaints or other reports involving non-police vehicles
potentially relevant to this investigation. Five of these involved vehicles at operating
speeds greater than 15 moh, and 16 reports involved vehicles for which ... a vehicle
speed was not stated or implied and could not be determined.” These reports fit a
descriptive pattern consistent with NHTSA's oniginal description of the alleged J=fect,
which referenced alleged loss or diminished power steering assist at iow 10 moderae
vehicle speeds, i.e., 15 to 30 mph.

Information subsequently developed during the investigation established two facts
regarding the actual relevance of the above complaints, as follows:

1. Nor-police vehicles are not affected by the alleged defect in steering system
performance. because of their inability to retain tirz traction up to the point of onset Jf the
alleged defect, and

2. Vehicle tests disclosed that if the alleped defect were to be experienced at speeds
ahove 40 to 45 mph, it would not represent the primary compromise to vehicle safety.

Based on the above, it was establizhed that the non-police vehicle complaints were clearly
not relevant to this investigation. 1! was furiner established that vehicle speed was

important in evaluating the potential reievance of police vehicie complaints in this
investigation.

Ford also reported two accidents claimed to be potentially relevant to this investigation.
One of these was the fatal incident reported by the Bergen County, New Jersey,
Prosecutor. NHTSA conducted a detailed reconstruction of that crash and it is discussed
in this report. The second incident reportedly involved the non-injury crash of a police
vehicle in Louisiana while being driven "... very aggressively through a devised pylon

*course.” Ne additional information was sought regarding this incident because it occurred
in a vehicle test environnient as opposed to actual in-service apphcation, o

X
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Review of the documentation provided by Ford to NHTSA disclosed no information

providing clear indication of the alleged defect being reported during in-service use of the
subject vehicles under circumstances known to precipitate its onset.

K

NHTSA has not identified nny verified and documented cases in which the"'z;lleged defect
occurred during in-service use of the subject veticles.

YEHICLE POPULATION:

The following numbers of subject vehicies were reported by the manufacturer as sold in
the United States:

POLICE CONSUMER TOTALS

1992 Crown Victoria 26,557 110,392 136,949
1993 Crown Victoria 28,219 71,964 100,183

TOTALS 54,776 182,356 237,132 -
Vehicles within the "Police-Equipment Group” as identified above include the following
standard equipment modifications that relate to power steering, steering, and suspension
systems:;

Heavy duty front and rear springs

Heavy duty rear front and rear shock absorbers

Heavy duty stabilizer bar i
Power steering fluid cooler

Power steering gear (higher effort torsion bar)

High performance/H speed rated tires

The above modifications give the police equipment vehicle group superior cornering, and
better recovery characteristics in the event of temporary loss of control, than the consumer
version of the 1992 and 1993 Crown Victoria,

No information was received or discovered during the course of this investigation to
suggest or indicate that the alleged defect may affect the 1992 and 1993 model years of
Mercury Grand Marquis vehicles. However, because the power steering assist system in
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this vehicle group is essentially identical to that installed in comparable year Crown
Victoria vehicles, the following sales statistics for the Grand Marquis were requested by
NHTSA and reported by Ford:

1992 Model Year 146,370

1993 Model Year £€2.977
g™

Total 229,347

The above data for the Grand Marquis include all vehicles sold to consumers and fleet
purchasers.

WARRANTY:

Warranty claims, “"goodwill," or other types of policy «djustments and repairs potentially
relating to the alleged defect were requested from the manufacturer. These data, although
provided, contained insufficient detail to be useful in evaluating the potential of the alleged
diminished power steering assist condition as a safety-related issue. Computerized
warranty data typically reflect only a basic description of an owner’s concern and the
repairs made by a dealer to address it.

The requested data contained 203 reports that cited the power steering pump or gear as a
relevant component for a customer concern code of "hard to turn.” This report explains,
in later sections, why any such customer complaints resolved by repair or replacement of
the power steering pump are clearly not relevant to this investigation. The data are
tabulated by month of report, component, and relevant vehicle speed in the manufacturer’s
letter to NHTSA under PE94-032 dated June 13, 1994, It is also noted that these data
include reports for consumer versions of the 1932-1993 Crown Victoria.

SERVICE BULLETINS:

No service literature or bulletins of any type are known to have been issued by Ford to its
dealers or distributors regarding the allzged defect in the subject vehicles.

PARTS SALES:

Parts sales information was not requested in this investigation, based on test results during
the PE phase which suggested that the «lleged defect was a performance-related issue,
rather than a failed part issue, Sales of replacement parts were judged not significant to
this investigation.
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DESIGN, MATERIAL, AND/GR PRODUCTION MODI FICATIONS;

Ford responded to NHTSA's inquiry oa this matter by stating that 1994 model year
Crown Victoria pulice equipment group vehicles included one design change that could
affect the performance of the power steering system under cert~m unique conditions of
low engine speed. Some law enforcement agencies reported that during U-turns or sharp
turning maneuvers at speeds of approximately 5 mph following hard braking, the subject
vehicles couid exhibit reduced power steering assist or high steering effort. Ford's
analysis of this condition found that a momentary reduction in the engine idle speed to
about 50 rpm less than specified dle speed could reduce the output of the power steering
pump to less than that required tor full steerinig assist.  The condition was eliminated in
the 1994 model year police equipment group Crown Victoria by revising the algorithm of
the electronic engine control module to prevent this temporary reduction of engine idle
speed below the speciiied value,

No substantive changes relating to the afleged defect were identified in the design or
components of the power steering system installed in the subject vehicles.

.A subsequent NHTSA inquiry to Ford dated November 17. 1994 posed questions

regarding suspension modifications in Crown Victoria police vehicles produced since the

1993 model year. Ford responded to that inquiry by letter dated December 21, 1994, and

identified six design changes to suspension system compoaents incorporated into

production since June 1993. According to Forc. the design changes cited would,

individually or as a group, improve slightly the handling characteristics of a 1994 Crown
~pepe=V iCtoria police vehicle as compared to a 1992 model.

TESTING:

All test activities during this investigation were conducted at the NHTSA Vehicle
Research and Test Center (VRTC) in East Liberty, Ohio. The complete test report
prepared by VRTC (VRTC-74-0331) in support of this investigation has been placed in the
public file.

A comprehensive test program was initiated to address the potential safety related
implications associated with the following two objectives:

1. To identify and quantify through a series of engineering tests of instrumented vehicles,
the performance characteristics of the subject power steering system under driving
circumstances sufficiently aggressive to exhibit the alleged “binding" or “lockup” of the
system. In addition, to compare the performance of the subject power steering system
with that of a peer vehicle, specifically the 1992 model year Chevrolet Caprice police
cruiser,
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2. To evaluate through a series of exercises with a cross-section of "typical” police officer
volunteer drivers, the behavioral/deiving responses of those officers to an unforewarned
occurrence of the alleged detect.

The VRTC report provides full information regarding the preliminary aspects of the test
program, including establishing a road course for the steering’handling evaluations, test
vehicle identitications, initializing steering svstem static performance to manutacturer
specifications, and instrumentation/data acquisition systems.

Also documented in the VRTC report are the road test courses used in this investigation,
together with the basis for having selected these courses. The fundamental premise in
selecting the test courses was to utilize widely-aceepted. precision type, high-
maneuverability test circuits.  This type of course provides a good representation of the
types of situations potentially presented in congested urban environments which, when
driven in a very aggressive manner as might be anticipated during police/emergency
responses, would be sufficient to evaluate the onset of the alleged defect. The test courses
proved adequate in providing the required difficulty to both drivers and steering system,
and all police officers who drove the test vehicles during subsequent phases of the test
program agreed that the courses were successtul in achieving those objectives. A typical
test course is shown in Figure 4: it is based on the Cumulatve Skills Pursuit Course C as
recommended by the Task Force report of the Internationil Association of Directors of
Law Enforcement Standards and Trammg, dated May 1989,

The initial series of tests included a series of "drop throttle serpentine” tests, a series of
quick turns of about one full rotation ot the steering wheel, with the driver's foot removed
from the throttle pedai. These tests were performed at speed of 33 mph, and repeated in
the 5 mph increments up to a S5 mph maximum. The results of these tests are
documented in the VRTC report and were tirst the quantified indicators of increased
steering torque requirements under repeated steering reversals in the subject vehicles.
Subsequently, other similar tests were conducted and described as lane change and slalom
maneuvers. Results of these tests are summarized 1 this report and are provided in detail
in the VRTC report.

YALIDATION AND QUANTIFICATION OF THE ALLFGFD DEFECT:

v ~

It was established that a driver must negotiate the course with a maxiwum elapsed time of
29 seconds, while avoiding impact with all of the tratfic cones defining the course.
Drivers were instructed to consider that each cone represented a pedestrian, another
vehicie, or a fixed object. These qualifying criteria were determined to require
sufficiently aggressive driving to precipitate the onset of the alleged defect.

Results trom the engincering test phase were analvzed, and the following significant
determinations made;



EA94-022
Page 11

I. The "normal” level of driver input torque for the 1992 Crown Victoria at low to

moderate speeds was found typically 10 be on the order of S to 7 foot-pounds
(ft-1bs).

2. When the limit of performance of the subject power steering system was
approached, precipitated by rapid steering reversals as the test course was driven,

the driver input torque requirement increased by a factor of approximately four,
i.e., 20 to 28 ft-lbs.

3. In comparison, the typical. "normal® steering input effor: required in the 1992
Chevrolet Caprice was on the order of 8 to 10 ft-lbs. The Caprice also
demonstrated an ability to experience increased input torgie requirements during
the highly aggressive maneuvers in the test course, but the torque increase
represented only a two-fold magnification of the normal level and had a shorter
time duration than that exhibited by the Crown Victoria. Coupled with the
overall “feel” of the Caprice as a "heavier" vehicle than the Crown Victoria,
these factors allowed a driver perception that the Caprice did not exhibit steering
system performance characteristics that should be considered "anomalous."”

Typical data plots of steering wheel angle and torque versus time for the unmodified 1992
Crown Victoria (Vehicle §) are shown in Figure 5; comparable data plots for the 1992
Caprice (Vehicle 3) are shown in Figure 6.

Analysis of the data acquired during the engineering tests of the subject vehicles provided
indicators of the possible origin of the "performance anomaly” in the power steering
system. A series of procedures to improve the power steering fluid flow in the steering
gear was performed, the system reassembled, and tested to evaluate the performance of
this "modified" system. The test data, as well as driver response, showed a maikad
improvement in the ability of the power steering system to respond to driver input while
maneuvering the test course. In so doing, the system response was such that the "lag,
binding or perception of system lock-up” was significantly reduced. At this phase of the
test activities, the modified vehicle being used by the test drivers, described in the VRTC
report as Drivers A, B, and C, was equipped with a steering gear reworked to eliminate
the anomalous system performance.

BEHAVIORAL/DRIVER RESPONSE TESTS:

The second phase of the test program involved utilizing as test vehicles, the standard or

unmodified Crown Victoria, a semi-modified Crewn Victoria (with steering gear reworked

to reduce but not completely eliminate the anomalous performance), and a Chevrolet

Caprice. These test vehicles were driven over the prescribed test course by a grotip of

police officer volunteers. Given no prior knowledge of the specific nature of the driving,

tests, the officers were advised only that the "handling characteristics” of the vehicles™ % { '(‘,‘[1
2
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were being evaluated. The results of this test series were documented by videotapes of
pre- and post-driving interviews. as well as an inside car/over the shoulder view of the
steering wheel during the test runs. The test vehicles were not instrumented for data
acquisition.

The tests in this phase of the program were intended to provide a body of information
from which to assess the behavioral driving responses of typical police officers when
confronted with the unforewarned steering anomaly identified in the first phase of testing
of the Crown Victoria,

The initial phase of the test program focused on validating and quantifying the alleged
defect, but also enabled some additional judgments which became ‘mportant in subsequent
tests with volunteer drivers. Due 1n the driving circumstances necessary to precipitate the
onset of the alleged defect, it was apparent that;

1. All police officers would not be likely to possess the upper body strength
necessary to steer quickly enough to produce onset of the alleged defect.

2. All police officers would not be likely to possess the skills to drive the vehicle
aggressively enough to create the onset of the alleged defect.

)

Some, but not afl, police officers would probably have sufficiently good driving
skills to minimize the onset of the alleged defect. In this regard, it was
qualitatively established that the better, “smoother” driver would probably be able
to negotiate the test course with less apparend lag or binding in the steering
system.

4. By "learning” the test course through repeated driving exercises. most police
ofticers could improve their driving performances, becoming “smoother" and
probably achieving lower elapsed times.

Thirty-four active police officers, male and female, with various types of upper body
physique and different capacities of strength, participated in this phase of the test
program. In addition, these volunteers represented a spectrum of law enforcement
experience in terms of years as well as type and size of agency, and possessed various
amounts and tynca of driver training and experience. A total of 835 test course runs were
completed by the police volunteers, and each individual run provided more than one
"opportunity"” for onset of the subject steering anomaly. As stated in the VRTC report,
each test run typically created three events of so-called “supertorque”- driver torque input
exceeding 7.5 {t Ibs and typically in the 15 to 30 fi-lbs range, when the operator has
"beaten" the steering system hydraulics and the application of additional torque does not
produce a corresponding level of turning response at the road wheels of the vehicle.
These events normally occurred just prior to two U-turns and near the end of the test
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course as the vehicle maneuvered through the successi2 lane changes.

The following is a tabular summary of the results of ti# test runs completed by the police
volunteer drivers:

Unmadified Semi-Modified
Crown Victoria  Crown Victoria  Caprice
294 Tests) (306 _Tests) {235 Tests)
TEST RESULTS
Steering Wheel
"Bind" WIS 21 , 12
Steering Whee!
"Lockup" 27 15 1
Steering Wheel
"Kickback" 29 13 0
Driver Lost Control
of Vehicle 3 0 0 I
Driver Faited to
Stay in Lane 2 0 0

* These 2 incidents are a subset of the 3 incidents in which driver lost control of vehicle.

The above tabulation of test results provides a numerical itemization of the numbers of
specific occurrences during the tests with volunteer drivers. It is noted that, while the semi-
modified steering gear in one of the Crown Victorias did not eliminate the difficulty
associated with maneuvering successfully through the test course, the improvements did
contribute to better driving performances than in the unmodified subject vehicle.

The significant occurrences, described as steering wheel binding, lockup, and kickback have
meanings that relate to the input effort of the driver at the instant of experiencing the
supertorque events. Tabulations of these occurrences were made by performing frame-by~
frame analyses of the videotapes taken from the on-board camera (over driver's right
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shoulder). In each type of occurrence, the driver experienced a steering anomaly to the point
where the effort being applied to the steering wheel was in the supertorque range of 15 to
30 ft Ibs. Upon crossing that threshold of steering input eifort, each driver instantly
continued torque application, and the amount of that additional effort determined whether the
event constituted binding, lockup, or kickback, as follows:

Binding: Significant and abrupt slowing of steering wheel rotation from a rate of about 1000
degrees per second (about 3 full rotations of the steering wheel in one second) to a level on
the order of 100 degrees per second within a time frame of about 200 milliseconds, but
during which the steering wheel did not come to a complete rotational stop.

Lockup: Significant and abrupt slowing of steering wheel rotation “rom a rate of about 1000
degrees per second to a complete rotational slop within a time frame of about 200
milliseconds, followed by a stationary position for 30 to 100 milliseconds, and finally,
continued rotation of the steering wheel in the original direction.

Kickback: Significant and wbiipt slowing of steering wheel rotation from a rate of about
1000 degrees per second to a complete rotational stop within a time frame of about 200
milliseconds, and in spite of continued driver effort, reverse rotation of the steering wheel
caused by counter torque in lne steering system. These events are rapidly followed by a
second complete stop of the steering wheel, then by rotation in the original direction as the
driver continues to apply torque in that direction.

The tabulation of test results for the volunteer drivers were reviewed to evaluate their
significance. In so doing, certain statistical tests were applied to determine whether the
results for the unmodified Crown Victoria were signiticantly different from the results for the
Caprice peer vehicle. The differences between the numbers of steering binding, lockup, and
kickbark incidents in the unmodified Crown Vicloria versus the Caprice vehicle were
deterriined to be statistically significant. In one sense, however, the assessment of what
those differences represent is subjective, other than the fact that the unmodified Crown
Victoria consistently required more driver work than did the Caprice to successfully negotiate
the test course.

On the other hand, the differences were not statisticaily significant between the numbers of
incidents in which the driver lost vehicle control, or failed to stay in the test course lane in
the unmodified Crown Victoria versus like numbers for the Caprice. Stated another way, the
results showed that the volunteer drivers were as successtul in retaining contro! of the
unmodified Crown Victoria as they were in controlling the Caprice during the test runs.
These test results are considered to be more important than the "feel” of the steering wheel,
because they address more directly the real-word issue of crash avoidance.
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Having previously noted that each test run typically presented at least three supertorque
events, it follows that the 835 test runs provided approximately 2,500 total opportunities for
exceeding the response capability of the power steering system. Similarly, the numbers of
such opportunities for the respective vehicles are 882 for the unmodified Crown Victoria, 918
for the modified Crown Victoria, and 705 for the Caprice. If rates or percentages of steering
wheel binding, lockup, and kickback events were computed based on the numbers of
opportunities, rather than numbers of test runs. those rates or percentages decrease by a
factor of three. For example, the unmodified Crown Victoria demonstrated an "binding" rate
of 17.01 percent when based on number of test runs, but that rate becomes 5.67 percent when
based on the 882 supertorque opportunities during those runs. Another simply stated finding
is that the test drivers lost control a total of only three times ov' of 882 opportunities to

“crash;" this represents their collective ability to avoid a crash in 99,66 percent of those
instances.

Each of the volunteer drivers was interviewed after completion of the driving exercise, using
a set of questions developed to ensure that each driver was given a consistent set of issues
to discuss. These questions gave each driver an oppartunity to express an opinion regarding
the steering system performance for each of the three vehicles driven. From their responses
it was found that the percentage of drivers who complained about the steering performance
varied, depending on the order in which they drove the three test vehicles. For example
when the unmodified Crown Victoria was driven first, 78 percent of the volunteers
complained about the steering response, as compared to () percent for the Caprice when
driven first in the sequence. However, when the unmaoditied Crown Victoria was driven last
in the order, 29 percent complained about the steering, as compared to 8 percent for the
Caprice when driven last. Overall, the "complaint” rates were 13 percent for the Caprice,
18 percent for the semi-modified Crown Victoria, and 53 percent for the unmodified Crown
Victoria.

The "complaint rates” were determined from the subjective and verbal assessments of steering
response of the test vehicles by the drivers. On the other hand. the data tabulated above
regarding loss of vehicle control are objective, in that they are based on actual "crash"
incidents, as denoted by vehicle impact with one or more of the test course pyions.

SLALOM AND LANE CHANGE TESTS:

A series of evasive maneuver tests using professional drivers was conducted. In these tests,
the vehicles were driven through a series of "gates” at incrementally increasing speeds, so
as to simulate three scenarios, each of which required rapid and successive reversals of
steering direction. These tests were designed to assess the threshoids of vehicle speeds at
which performance of the power steeriag system ceased to be the primary issue affecting
vehicle controllability. It was recognized that as vehicle speed increases, the angular

excursion and rate of rotation of the steering wheel required to perform a lane chaq%
W~
&

v
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maneuver must decrease in order to retain tire traction with the road surface. With rapid and
large steering inputs as vehicle speed increased, uncontrolled yaw would reswit; an event
beyond which steering system lockup or binding has no significance.

Descriptions of the evasive maneuvers test scenarios are detailed in the aforementioned VRTC
test report. These procedures are described as slalem tests using two configurations, and lane
change tests using three configurations.

The slalom tests demonstrated that steering tests of the subject vehicles must utilize
appropriate initial vehicle speeds and sufficiently short gates in order to create the onset of
the alleged defect. If these two conditions are not met, evasive maneuvers can be
successfully executed without a steering wheel input rotattion r. te sufficient to create an
abnormality in the steering response.

Specifically noted were the findings that the alleged steering defect occurred before the
vehicle reached its threshold of apparent tire traction loss with 30 ft and 40 ft gates, both of
which required rapid and aggressive steering inputs. With the longer 50 ft and 60 ft gates,
requiring less rapid and less aggressive steering inputs, the steering anomaly and loss of tire
traction occurred at about the same speeds.

ADDITIONAL INFORMATION:

INFORMATION S i TITED FROM LAW ENFORCEMENT AGENCIES:

Specific actions were taken to solicit informaticn relevant to this investigation from the law
enforcement commuuity. Meetings were held, dialogue with police authorities were sought,
and a targeted survey of selected law enforcement agencies was conducted.

On April 18, 1994, NHTSA representatives met with Prince Georges County (Maryland),
Police Department (PGCPD) officials. The nature of NHTSA's concerns were discussed and
PGCPD provided several of the subject vehicles for driving maneuvers so that tne alleged
steering phenomenon could be experienced by NHTSA staff personnel. The vehicles were
not instrumented, but the qualitative assessments were useful in understanding the basic "feel”
of the alleged defect. In addition, limited discussions were held regarding the separate fatal
crashes of two PGCPD ofticers in single-vehicle incidents while operating the subject vehicle
models. These incidents were critically revizwed by NHTSA and the findings of those
reviews are discussed under Accident Reconstructions, in this report.

On April 21, 1994, NHTSA staff met with the Bergen County (New Jersey) PréSecutor and
Executive Assistant Prosecutor to discuss the specifics of the fatal incident involving the
Paramus, New Jersey, officer which precipitated this investigation. In addition io the details
and forensic reports regarding that incident, information was also provided to NHTSA,
regarding police driver training exercises utilized in Bergen County, and the precisior(ﬁ;r
L
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mancuver exercises which allowed the alleged defect to be demonstrated consistently and
repeatably under controlled circumstances.

On April 24, 1994, NHTSA issued the first of two notices over the nationwide police
electronic telecommunications system. The purpose of this notice was to advise the law
enforcement community of the initiation of the subject investigation, and to solicit input from
those agencies regarding any incidents known or reported to have resulted from diminished
power steering assist in the subject vehicles. A second notice of similar nature was issued
on September 15, 1994, to again solicit such reports from law enforcement agencies across
the Nation. In response to these solicitations, over 100 contacts were received from law
enforcement agencies. None, however, reported an incident in which the alleged defect had
been definitively and ofticially established as causal or contribu‘ory to a crash incident.
These notices were significant in that they effectively represented a survey of 100 percent of
users of the subject vehicles, and none provided an affirmative report of the alleged defect
in actual service, as previously indicated.

SURVEY OF LAW ENFORCEMENT AGENCIES:

A specific effort was made to formally contact and request certain informaiion from selected
law enforcement agencies. NHTSA contacted each of the selected agencies by ietter, with
questions regarding any known or reported incidents attributable to diminished power steering
assist. Also considered important was an inquiry regarding the prevailing opiions and/or
attitudes among officers as to whether the subject vehicles were suspected to have power
steering characteristics that may cause them to be perceived as "unsafe.”

Responses to the letter survey were consistently negative. The specific letters from NHTSA,
and the responses thereto, have been placed in “he public record of this investigation.

REVIEW OF NHTSA ACCIDENT DATA:

NHTSA's National Center for Statistics and Analysiz was asked to search its State accident
data files, and the Fatal Accident Reporting System (FAKS) files, tc review the involvement
of the subject vehicles in fatal and non-fatal single- and multiple-vehicle crashes. As is
normally the case when such data reviews are conducted, this effort was intended to
determine whether there were any apparent trends of over-involvement of the subject vehicle
group in crashes of a type **: aight suggest a potential causal relationship between those
crashes and the alleged defele®

H



EA94-022
Page 18

NCSA’s review of the accident data and the statistical tests to evaluate the significance of that
data, disclosed conflicting results. The studies included both putice and consumer vehicles
in the analyses, and generated the following findings:

I. For the 1987-1991 model years, Florida state data indicates that more Crown
Victorias were involved in single-vehicle accidents than expected. In FARS, for
the same model years, fewer Crown Victorias were involved in fatal crashes than
exnected. For these model years, an "indeterminable” conclusion was reached.

2. For the 1992-1994 model years, NCSA found that data from two states (Missouri
and Florida) indicate the Crown Victoria to be over represented in single vehicle
crashes.

NCSA concluded that "... while the data does show some significant results in regarding
relationships among model year and single/multiple vehicle crash type, there are no consistent
patterns.”  As they relate to this investigation, NCSA's findings do not support or provide
evidence that the subject vehicles have experienced power steering malfunctions that may
have contributed to crashes.

ACCIDENT RECONSTRUCTIONS:

Independent reconstructions of selected police vehicle crash incidents were performed. Under
contract with NHTSA, the Calspan Corporation provided expert reviews and detailed
reconstructions of six incidents involving the subject vehicles, as follows:

Bergen County, New Jersey, one fatal;
Prince Georges County, Marvland, two fatal;
Toronto, Ontario, Canada, one .atal; and
Harrison, New York, two non-fatal.

£ 00 N =

The detailed reconstruction reports submitted by Calspan to NHTSA have been placed in the
public file for this investigation. The reconstructions included .eview of police accident and
other reports, on-site inspections, interviews as appropriate, and analytical exercises to
establish important crash parameters. The alleged defect was not found to have been a
probable cause leading to the occurrence of any of the crashes included in this detailed
review,

R
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The following are brief summaries of the specific circumstances and findings regarding the
six accidents reviewed:

1. Vincent R, BROCK, Paramus, New Jersey: (Fatal). 1992 Crown Victoria police sedan,
This crash occurred when the driver of the subject vehicle. while responding o an emergency
police call, initiated a lane change maneuver that was the first of a series of events which
resulted in a loss of vehicle control, The travel path of the subject vehicle was such that it
entered uncontroiled yaw at a computed spzed of 65 mph, and impacted a light standard at
the left side B-piliar.

Reconstruction of the sequence of events in this fatal crash included review of the forensic
report prepared by the American Standards Testing Bureau for the B rgen County Prosecutor,
as well as analysis of all other available information and data. Calspan’s reconstruction
concluded that the evidence does not support the theory that the alleged defect was a causative
or contributory factor in occurrence of this crash.

2. John L, BAGILEQ, Prince Grorges County, Maryland: ‘Fatu). 1993 Crown Victoria
police sedan. The police investigation of this incident concluded that excessive speed,
computed to be 1G4 mph, was a major factor in causation of this incident. Calspan’s analysis
concurred with this finding, and found no evidence to indicate that the alleged defect in the
steering system was a coniributor to the crash. #
3. Roger P. FLEMING. Prince Georees County. Maryland: (Fatal). 1992 Crown Victoria
police sedan. This incident involved high-speed (100 + mph) pursuit during which the subject
vehicle struck a curb. ‘The police investigation concluded that a road defect (curbd was the
primary accident cause. Calspan’s analysis concluded that the alleged defect was not a
contributing factor in the cau-ation of this crash.

4. Peter SCHIRMER, Harrison. New York: (Non-fatal}. 1992 Crown Victoria police
equipient sedan. Calspan noted discrepancies between the driver’s reconstruction of the
sequence of events and the police reconstruction. Analysis of the evidence indicated several
possible scenarios of the vehicle's travel path and initial velocity. Calspan’s conclusion
expressed douht that the alleged steering defect contributed to the impact sequence.

5. Steve DiLAURIA, Harrison, New York: (Non-fatal). 1992 Crown Victoria police
equipment sedan. Based on the mechanics of the crash, Caispan concluded that the front tires
were locked just prior to impact and for this reason, the vehicle c~id not respond to a
steering input. Therefore, if any steering anomaly had occurred at this point, it would have
played no role in causation of the crash.

6. City of Scarborough, Ontario, Canada: (Fatal). 1992 Crown Victoria police equipment
sedan. The reconstruction concluded that the primary causal factor in this incident was the

high rate of speerd at which the Crown Victoria was travellin :, while in pursuti of a stoign_
£ p g !
i

‘s
o



EA94-022
Page 20

vehicle. A lane change maneuver was required in the sequence of the Crown Victoria's path
but its severity is not known. Three possible pre-impact scenarios for the Crown Victoria's
path were developed, due to certain evidentiary information that could not be validated.
Nonetheless, the vehicle speed was computed to be between 82 and 102 mph during tha
sequence of events, and contact occurred betwezn the left front tire and a curb. The critical
maneuver was found to be the Crown Victoria driver's action to avoid impacting another
police vehicle, v-hich placed the subject vehicle on a collision course with a light standard.
All steering inputs beyond that pointfould have redirectea -he hewding angle of the subject
vehicle but would not have changexd the heading of its center of gravity. Thus, if any steering
anomaly occurred after the witial left input, it would nct have been a factor in causation of
the fatal crash.

WARNING SYMPTOMS:

There are no knowr or reported indicators ar symptoms which give warning of the alleged
defect. The alleged defect is an anomaly in the performance of the power steering assist
systemn which becomes apparent to the vehicle operator only under circumsrances of extremely
aggressive, precision vehicle maneuvers. It is not exhibited under normal driving
circumstances, and is apparent only if the road wheels/tires have proper traction with the road
surface. In addition, manifextaticni-f this parformance anomaly requires that the vehicle
operator possess sutficient upper body strength and be nighly adept in maneuvering the
velicle so that the limit of its handling capabilities are approached.

CONTRIBUTING FACTORS:

The alleged defect, a steering system performance anomaly identified through vehicle testing,
oczurs when a combination of several factors exist. In addition to the design of the steering
system itself, also critical are the suspension characteristics unique to police equipment
package vehicles, and the operational circumstances in which the vehicle is placed.

It is foreseen, and validated by interviews with police officers who volunteered as drivers in
the tests conducted, that precision maneuvers as required in thost tests are representative of
drivei actions that may be necessary during police work. Such driving maneuvers are not
seen as the norm, but rather the type of acuons that may become necessary during
emergencies or in precision pursint circumstances such as might exist i urban traffic.

-\‘ 5
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FAILURE/MALFUNCTION MODES:

. In a strictly technical sense, a "malfunction or failure" of the power steering assist system
does not occur. This investigation disclosed that the issue of concern is more appropriately
characterized as involving the driver’s exnectation of vehicle response to a certain level of
steering nput.

As established through NHTSA's engineering tests of instrumented Crown Victorias, the
“failure" or "malfunction” occurs when the internal restrictions of fluid flow through the
power steering gear results in a delayed response of the power assist system. When this
occurs, the ameunt of steering input torque required to maintain vehicle control may increase
four-fold, without a noticeable and corresponding change in vehid'e turning response.  This
phenomenon may be perceived as lockup or binding of the power steering system because the
vehicle does not turn as the driver anticipates that 1t should.

MANUFACTURER’S EVALUATION OF THE ALLEGED DEFECT:

NHTSA staff personnei et with representatives of Ford’s Amomotive Safety Office, as well
as technical personnel with power steering system design responsibilities on May 31, 1994,
during the PE phase of this investigation, The purpose of the meeting was to discuss
technical and design details, as well as perfoimance characteristics, of the subject p+ wer
steering assist system. The meeting was foliowed by a series of driving exercises at Foid's
test facilities, to qualitatively assess various circumstances and maneuvers during which the
alleged defect would, or would not. occur.

The manufacturer has consistently held the position that the design and/or performance of the
power steering system installed in the subject vehicles are not deficient so as to represent a
safety-related defect. Articulation of Ford's position regarding this issue, together with the
detailed basis for this position, were provided by letters dated June 3 and June 13, 1994,

during the PE phase of this investigation. That information has also been placed in the public
file.

In support of its position regarding the performance of the subject power steering system and
in response to a verbal request from NHTSA, Ford conducted an independent analysis of the
accident experience of the subject vehicles as compared to its primary peer vehicle. The
analysis was based primarily on data from NHTSA's FARS files, and showed the fatal
accident experience of the 1992-1993 Crown Victoria to compare favorably with that of the
Chevrolet Caprice police vehicle. The analysis concentrated, however, on incidents which
involved high-speed, pursuit-type situations. The details of that analysis were provided to
NHTSA by letter dated November 17, 1994,

a
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IMMARY OF FINDINGS:

Performance of the power steering assist system in the 1992 and 1993 Ford Crown Victoria
police package vehicle is such that a brief partial or total loss of power assist may be
experienced by certain drivers, as follows:

1. In the low to moderate speed range of approximately *
15 to 40 mph.

2. During rapid and successive changes in the direction ¥
of steering wheel rotation,

3. With no prior warning of impending anomalous
steering behavior. When the capability of the
system to respond as the driver anticipates 1y
exceeded, there is a quantifiable kg in that
response.

4. In a repeatzble and reproducible manner, which can
be readily demonstrated.

5. As a results of restricted fluid flow within the
steering gear.

6. In police package vehicles only, as the consumer
version of these vehicles will enter uncontrolled
yaw before the on<et of the steering system anomaly.

7. During high'y aggressive, precision maneyvering of
the subject vehicles, after more than one complete
reversal of steering direction.

When steering system lag erceived, the driver effort at the steering wheel may increase
by a factor of approximately four times the normal torque required for vehicle control,
During this realm of extremely high torque application, the syst=m may exhibit binding,
lockup, or kickback of the steering wheel.

Producing the steering anomaly (the alleged defect) requires a high rate of steering . heel

rotation, typically on the order of 800 to 1000 degrees per second ( 2.2 to 2.8 rev per second

of the steering wheel). It also requires a significant anguiar movemert of the steering wheel

at the high rotation rates during turning maneuvers; both of these factors are limited by a

maximum vehicle speed at which tire traction and * ehicle control ¢ = t-= maintained with such

severe steering inputs. At the onset of uncontro’led vehicle vaw wuring such agglessiy%%
e, o
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turning maneuvers, the steering anomaly becomes inconsequential.

When a group of active police officer volunteers were exposed to the s:eering anomaly with
no prior warning of its onset, all were able to successtully maintain control of the test vehicle
and traverse a prescribed road course; although not necessarily during their tirst test run.
These volunteers, when confronted witir the allesed defect in an unforewarned driving
exercise, were able to control the 1992 Crown Victoria police vehicle equally as well as they
were able to control a Chevrolet Caprice peer vehicle.

The law enforcement community as a group apparently does not ™ =~ejve the alleged defect
as a significant safety-related issue. Similar'y, there is no « - - -antation available e
demonstrate that the alleged defect has resulted, in a single face. . nonfatal police vehicle
crash. Independent reconstructions of six specitic incidents, wheic the alleged defect was a
possible contributing factor, concluded that there were no causal relationships in any of those
instances.  Finally, review and anaivsis of ratal and nontatal accident statistics do aot
conclusively show that the subject vehicles have been over represented m crashes that nay
have resulted from the alleged defeci.

REASONS FOR CLOSING:

The particular performance characteristics of the subject steering system may present a brief
loss of power assist during extremely aggiessive but foreseeable driving maneuvers. The
collective body of information disclosed or developed during this investigation shows that this
performance does not represent a significant threat to motor vehicle safety,

The performance of the power steering assist system installed in 1992 and 1993 Ford Crown
Victoria police vehicles is adequate under all but the most extreme operating conditions and
does not establish the existence of a safety-related defect within the meaning of the National
Traffic and Motor Vehicle Safety Act of 1966,
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Figure 1. FEVO Qutput vs. Vehicle Speed
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EVO System Characteristics:
. Full assist is returre¢ ot higher speeds during evasive maneuvers

« A "fzil safe" feature is designed into the EVO system. In the event of an electrical
circuit malfunction, such as an open or shorted circuit, or a controller failure, the EVO
provides full power-steering assist. (note: prolonged operation under such conditions
may overheat the system).

. Seivice diagnostics are designed into the contro! module to assist in service
troubleshooting. .
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Figure 2.
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Figure 3-A. Block Diagram of Power Steering
Assist Svstem
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Figure 5.

Steering Wheel Angle and Turque
1992 Crown Victoria (unmodified)
Police Vehicle (Veh. #5)
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Figure 6.

Steering Wheel Angle and Torque
1992 Chevrolet Caprice Police

Vehicie (ven. # 3)
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ODI RESUME

INVESTIGATION ¢ EA94-022 DATE CLOSED: Marcn 2, 1995
SUBJECT : Loss of Power Steering Assist
PROMPTED BY : PE94-032

MODEL YEARS

“RINCIPAL ENGINEER: L. Strickland /. Shrockl G

MANUFACTURER : Ford “otor Company
MODEL :

Crown Victoria Equipped with Police Package

1992 - 1993 VEHICLE POPULATION: 54,776

SYNOPSIS: The alleged defect in this investigation refers to
unforewarned and significantly diminished level of steering power
assist, including but not limited to, circumstances in which the
power steering assist system may appear to have failed completely.

ACTION: Close, this Engineering Analysis. lLﬁ__ﬂﬂd,,n
BRCH CHF ;c/éu// W OFC DIR \lﬁ -

M[DMATE 2, (795 | NMarl 2 (145 «

DATE

SUMMARY: To fully evaluate the issues involved in this

investigation, ODI conducted a comprehensive analysis involving:

o Sarveys of law_ Enforcement Agencies
Two notices were broadcast over the nationwide police

eleciron telecommunication system;
Information Regquests were sent to 9 Law Enforcement
Agercies; and meetings were held with two poulice agencies.

o Accident Reconstruction
NHTSA contracted with an independent engineering firm to
have all accidents reconstructed that were allegedly caused
by this phenonmena.

o Accident Data Analysis

NHTSA’s National Center for Statistics and Analysis
conducted a review of State Data and the Fatal Accident
Reporting systenm.

o Manufacturer Inputs
ODI staff met with Ford to discuss technical merits of the
investigation and submitted two information requests for

data.

o ODI Database Analysis . ' \J'
ODI conductad a telephone survey of all“complaintfiin its{}ﬁ'
database which appeared to be related to this isség. N
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o Testing
ODI conducted extensive testing to:
verify and quantify the Phenomenon using instrumenteqg

vehicles ang test drivers On a precision maneuversg driving
course;
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Driving tests were performed on various courses 1o evaluale and compare the steenng performance of 1992 Crows®  torias with a
peer palee vehicke. The major findings were:

1) The subject steering eondition. described in seme complazats as steering wheel bind, was observed during cerzin izpréssive
dnving mancuvers with the aubiect vehicies. when the steening wheel inpat sate was rapid enough o “beat” the power steering
hydrauhe system. -

2 When 34 law enforcement officer volunteers were asked ta evaluate the handling performance of three test vehiekes on &

“eonbined skills police pursuit” driving course, allegations of unsale perionnance were noted for all three vehicles, including &
staek. Furd Crown Victona, an akered sthe alterations were intended o reduce but not climinate the subject sieering condition)
Fori Crown Victwona, and a peer Chevroict Capnice.  However, steerify was cited most often as a problem tor the stock Ford
Crown Victona.  Duning approxamstely 300 test runs, there were three nstances where drvers lost thewr grip on the steering
wheel during an appareat episode of the sutiect steenng condition
K When a stock Ford Crown Victoria was dnven through various slalom and lane change courses, the subject steering candition was
generally noted at speeds up to 55 mph but cantrol of the vehicle was maintained up to the bt of tire traction.  When the test
<nver attiempled o drve through one of the fanc change courses using his left hand only, he was unable 1o suecessiully negotiate
the course, apparently beeause of the subiect stecning condition.
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1.0_INTRODUCTION

- At the' request of the Office of Detects Investigation (0Dl of the N=iional
Hrqhway Traffic Safety Administration | NHTSAL the Vehicle Research and Test

power-steermg system response n 1392 Ford Crown V'ctorra police vehicles.

The ODI has received several complaints atleging that he subject vehicles
exhibit a momentary loss of power-steering assist “which feels like a steering
whee! bind," during rapd aggressive - steering maneuvers This steeting
response behavior had been dubbed by some police officers as ‘drop throttle
understeer.” Published reports suggest that the manufacturer agrees & st the
behavior occurs when the engine spead drops too fow or only during maneuvers
that one would never make in the real world According to tho manufacturer, this

condition has been efiminated in ihe 1984 model vehicles

The ODI has also received reports of several accidents. involving the subject

venicles, wherein the steering system is é!!eged to have been a causative or
contributing factor

Ceriter (VRTC) conducted tests concerning  safety ﬂ)nsrderatsons of

¢
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 2.0_OBJECTIVES

The objectives c¢f these tests were to attempt to document the $tzering
phenomena causing the complaints. 1o determine the conditions in which it can
occur, and to determine the degree to which it can affect driver steering control,



3.0_DISCUSSION

The six vehicles used for lesting and the differn.nt types of tests performed are
described in the sections that follow

C
oo

3.1 Test Vehicles _
All vehicles were tested in a lightly loaded (unlagen) condition which consisted of
the vehicle empty weight. driver. and test equipment

.Vehicle 1 was a 1992 Ford Crown Victoria pobce-package vehicle  This vehicle
was still in service It wag equipped with roof lights  communications radio
(control head only), new biakes and Goodyear P225/70R15 GT+4 ty  with
approximately 10/32-inch tread depth. lts odometer indwcated approximately

7C.000 accumulated miles. See Appendix A for additional information.

Vehicle 2 was a 1992 Ford Crown '\/ictb'na potice-package vehicle. This vehicle
was still in service. It wag equipped with roof lights. communications radio
(control head only). ABS brakes. Positraction anc Goodyvear P225/70R15 GT+4
tires  with approximately 9/32-inch tread depth” s odometer indicated
approximate.fy 30.000 accumulated miles.

Vehicle 3 was a 1992 Chevrolet Caprice police-package vehicle This vehicle

was still ini service. It was equipped with a communications radio. ABS brakes.
and Dayton P235/70R15 tires with approximately 4/32-inch tead depth. Its
odometer indicated approximately 50.000 accurmulated miles



Vehicie 4 was a 1992 Ford Crown Victoria potice—package vehicle. This vehicfe
had been removed from service H was equipped with new brakes and new
Goodvear P225/70R15 GT+4 tires Its odeineter indicated approximately 70.000

accumulated miles. See Appendix A for additional information

Vehicle 5 was a 1692 Ford Crown Vi:r'ﬁtoria police-package vehicle This vehicla
had been removed from service. |t was equipped with new brakes and new
~ Goodyear P225/70R 15 GT+4 tires. 1itg odometer indicated approximately 80.000
| accumilated miles. See Appendix A for additional information

Vehicle 6 wés a '1992 Chevroiet Caprice police-package vehicle. This vehicle
had been removed from service. It was €quipped with new brakes (ABS) and
new Goodyear P235/70R 15 tires Its odometer indicated approximately 70.000
accumulated miles. See Appendix A for additional information ”

3.2 Vehicle Preparation
Tire pressures were adjusted to 35 psi in all cases and fuel levels were

- mantained above 3/4 fuil

Vehicles 4, &, and & were fitted with new shocks. brakes, and tires  FEach of

these vehicles was subjected to a 200-stop brake burnish’ prior to any testing.

Instruments were instailed in Vehicle 1 ang Vehicle 2 that allowed the driver to
record the time history (100 Hz sampling rate) of steening wheel position.
steering wheel torque. throtile position, power-steeiing pump ocutlet pressure.
enaine speed. and power-steering pump shaft speed.

-, o— b v

Thes proceaure was performed in 2 marnar simslar (¢ that prescr.hed n Federa! Motar Vehicie
“alety Stanaarg 14,5




Figure 1 1s a photograph of the intetior of Vehicle 2. Thie steering whee! torque
- transducer. signal conditioners. and data acquitition computer are visible in this
view '

Instruments were nstalled in Vethicle 3 that allowed the driver to record the time

history (100 Hz sampling rate) of steenng wheel position and steering wheel
torque.

Figure 1 - Onboard Data Acouisition Equipment

A video camera and videotape recorder were installed in Veticles 4. 5. and 6.

The forward-fac.ng camera was mounted on the right-rear interior deck. It was

aimed to the left front which provided a view of the steering wheel from over the

driver's right shoulder Figure 2 is a photograoh of the interior of Vehicle 5. The
video camera and videotape recorder are visible in this view,
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Except dunng the volunteer driver tests nstruments  were installed in
Vehicles 4 an¢ 5 that allowed the driver to record the time history (100 Hz

sampling rate) of steering wheei position and steering wheel torque.

3.3 Static Tests .
The foilowing tests were performed only on Vehicle 1

A nearby Ford deaer was contracted to supply personnel. supplies, and
" equipment {o perforn; the “Pump Flow and Pressure Tests” as prescribed in
Section 11-00 of the 1997 Crown Victona/Grand Marquis Body/Chassis
Elecmcathowertrain Service Marual Appendix B contains a photocopy of this

section of the service manuai Appendix B also contains an exploded view
drawing of the power-steering gear box.
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The mechanic from the deatarship  had difficulty éttaching the Rotunda

s
B

) PoWe#steermg System  Analyzer 014-00207" to the “outlet :')ort’—of the

power-stieenng pump  The Supplied adaprers apparently did not fit the port
cofrectly which  allowed excessive leakage of fluid when oneration was
attempted The. adapter was wrapped with Teflon thread-sealant tape and
- instalied and removed numerous times. On one oceasion when the adaoter was
- Temoved, a broken piece of plastic fell from the ped. It was assumed that the
pressure relief mechanism may have been damaged by the poor-fitting adapter,
- When a partal seal was obtaned at the outlet port. an attempt was made 1o
accomplish the “flow " test procedures It was discovered duning this testing that
the prescribed sequence of testing must be aitered by reversing the order ¢*
Frocedures 7 and 8 (See Page 11-00-3 in Appendix B) I Procedures 7 and 8
were not reversed. the flow meter indicator was driven off scale when the engine
Speed was increased to 1500 rem The flow meter indicator would not return on
scate until the flow meter was removed frony the cvstem and SUb}&Swd to
reversed flow.. When the altered test sequence was used. all measurements
were within snecifications. except the maximum relief pressire which confirmed

that the pressure relief system was not functioning

Notwithstanding the malfunctioning pressure relief System. an attempt was made
o begin testing Vehicle 1 in the “as’ received” condition The test driver
inadvertently overpressunzed the steering system. by atternpting a locked-wheel
tirning maneuver, which Causad the sector shaft éover to crack. e

A new power-steering pumri and gear bux were installed on Vehicle 1 and
another attempt was made 1o accomplish the ‘rump-flow end pressur. tests” on
Vehicle 1. The mechanic Obtaired anothe; Roturwia 014-00207 tester from
another nearby Ford dealer. This test kit a:s:.i{‘iid not contain the proper adapter
for the pump outlet port VRTC fabr?c’n'_c:; <3 n'ai'eshift adapter for the outlet port

The tester was attached and the tasis wicre Fttempted again - Agam the flow

P s
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i reter ndicator was drivett off scalc when the engine speed was increaseqd to
- 1500 rpm.  Procedures 7 and 8 were once again reversed and the tests were

: completed without further meident, Al measurements were within the Ford

spectfications except system t.ack pressure which was slightly high 2

i L

The torque reguired to rotate the input shaft left or nght wifi,fn and to the , .g

mechanical fimit of the worm shaft (torque setting) was measureqd The

measurement was taken for both the original gear box and the replacement gear

wee

" box The torque setting is established by the designer by selecting the torsion o ;

bar characterstics  The torque setting of vehicle & (1882 Capnce) was also *
h measured ’ ’ | : '%
- v d'uring operation of the vehicle, all steering maneuvers ar= accompiished by %

asin

the power assist system, the steering wheei torque will pe less than the torque
setting If. however, the rate of steering wheel rotation exceeds the rate & «hich
the rower assist systern can drive the rack piston,:the steering whee! torque

loads will rise rapidly when the input shaft stop contacts the worm shaft timit

-

stop. When this limit has been reached. the operator muyst supply override

- torque (supertorque) to continue to move the rack piston at the desired rate.

When this happens. 1 is sometimes referred to as "beating the power-steering

Sump It should, however, be referred to as ‘besting the power-steering
: hydraulics” because the ‘flow efficiency of the control valve an+ associated
f.lumting also contribute to the responrse rate

3:4 Drop-Throttle Serpentine Tests

: -3
The following tests were performed only on Vehicles 1 and 5 ‘
g
= ‘e
4 e ettt o e, . ‘_)
1re shyhtly nigh svitkm back pressure wds tought to bae caused by the makeshiit adapter :‘,
Tne tesi kit ara rrakesnik aoapter were FEMOVed 00T 10 @y anving tests
. Ry
8 : )
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VEhscl; 1 was subiacted to four drop-throtile serpentine tests These tests were
done on smooth asphalt with 8 one-percent downhill slope and were driven by
Driver A A nearby rmontored area on the same surface suggests that the
nominal peak/shde skid number for this area 1s 90/80 dry and 85/65 wet

The maneuver was acéomptished by accelerating the vehicle to aoproximately
45 mrr T With the vehele at anproximately 45 mph. the driver removed hi§ foot

_from ;?'?e accelerator pedal and began a series of quick turns. The steering

wheal was cuickiv turmed left anproximately 200 degrees and was immediately -

tum&fg‘ back?m.%‘g‘-iﬁe rght approximately 404 aegrees  The steering wheel
continued to be quickly turnecd back a~4 forth through approximately 400
degrees of travel throughout the rest of the maneuver A complete series
normally consisted of 5 to 10 steenng cycles

o

Vehicle 5 funmodifiea : c%i:’ﬁguration}’ was afso subjected to dref - nrottle

sernentine test: These six tests were done on the same surface as described
above for Vehicle 1 and were accomplished in a similar manner They were
done at speeds of 40, 35, 4. 45. 50 ang 55 mph by Driver B

3.5 Pursuit Course Tests

The pursuit courses used for this phase of the testing were based on the
Cumulative Skills Pursuit Course C described in Appendix C of the task force
report of the International Association of Directors of Law Enforcement
Standards and Traming. A photocopy of the Course C description is included in
Appendix C  Because this drawing was not to scale. nor fully dimensioned.
many d'mensicns were indeterminate  Vaiyes for some dimensions were
arbirarity chosen by VRTC

-
VEMTE 288 L AGLTANONS Wit e explaned in the sectors ‘hat fotow T
s
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Three versions of a pursut course were developed from tha CdurseC

h

description  The first version was labeled the “Yeliow Course ™ The Yellow

Course was used for all Pursuit Course Tests involving Vehicles 1 ang 2. It was

also used for some tests irvolving Vehicles 3. 4. ang 5.

" The second version was labeled the “Red Course” The Red Course was é

modificatian of the Yellow Course. These maodifications were intended to make
the course resemble the course prescribed by the Attorney General of New

Jersey. The Red and Yeliow courses differ only in the area of the second U-turn

and the braking lane. The Red Course was used for *hoge tests mvolving

Vehicles 3. 4, and 5.

The third version was labeled the 'Blue Course.” The Bjue Course was a

combination/modification of the Yellow and Red courses. This course wae used
. . *

for some tests involving Vehicles 4 and 5 The Blue Course differs from Red in

the area just before the second U-tur. It differs from both the Yellow and Red.

Courses in the area just before the braking lane The difficuity level of this

Course is slightly higher than either the Yellow Course or the Red Course.

Appendix C contains a drawing of each of the courses. In these drawings the

black sauares indicate positions where pylons (12-inch and 18-inch-tall traffic -

cones) were placed to delineate the course. The courses were located on
cmoonth asphalt with a 1-percent slope from left to right (viewed from the start
position). A nearby monitored area on the same surface suggests that the

nominal peak/slide skid number for this area is 90/80 dry and 85/65 wet

At the request of ODI. a pofice officer. who was familiar with the alleged cteering
wheei bind. visited VRTC. This officer served as a driving instructor within his

agency, and was expenenced in driving the subject vehicles through the New

f‘
Jersey version of the cumulative skills pursuit course Using Vehicle 1. he ¢

10 e
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. berconstrated how the combined skil's pursuit course was driven and discussed

wérformance guidelines used in the driving course in which he participated. He
zﬂsb‘demonstrated the steering behavior that was alleged to be 3 steering wheel
- pind. This officer later returned to VRTC to assist in the evaluation of the
' steering system modification tests described in Section 3 &,

The céursé was driven by positioning the vehicle in the start tocation From this
stationary position the driver began the run through the course by releasing the
brakes and accefé?ating towards the first lane change and thence along a
prescribed path leading to the hraking lane Appendix C contains a diagram
which illustrates this path. The drivers were encouragea to attempt to drive
through the course in the quickest possible time without knocking down or
dislodging any pylons. The elapsed time counte- was started whan the vehicie
first moved. The counter was stopped when the vehicle was in the braking lane.,
under control. and the driver was braking d

Vehicle 1 was driven through the Yellow Course 30 times. Some of thage runs
were driven by Drivar A and some by Driver B The last 18 runs were done with
the electronic variable onfice (EVO) assembly electrically disconnected.
According to sarvice literature this shou'd cause the power-steering pump to
remain in the hich output state at al| times. The time history of the various data
channels was recorded by the onboard data s Jstem.

Vehicle 2 was driven through the Yellow Courss 28 «mes. Some of these runs
were driven by Driver A. some by Driver 8. and one by Driver C. T.ie first six
runs were done by Driver A who was instructed to drive two easy, two quick, and

two maximum effort (minimum elapsed time) runs. Driver B drcve the next six

runs while attempting to follow the same instructions. The rext nine runs were

done with the EVO assembly electrically disconnected. This time the dnvers

were instructed to drive a series of one easy one quick. and one maximum effort

11
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run  Driver A drove two series and Driver B drove one series for a.totai of nine
ruis ~ The EVO assembly was reconnected and Driver A and Driver B each
drove cne series of three runs. Driver C drove one quick run. ‘The time history
of the various data channels was recorded by the onboard data system.

Vehicle 3 was driven through the Yellbw Course nine times. These runs were
driven by Drivers A, Band . was driven through the Red Course two times by

Driver A. The time history of the various data channels was recorded by the
" onboard data system.

Vehicle 4 was driven through the Yellow Course eight times. These runs wera
driven by Drivers A. B and C. It was driven through the Red Course two times
and through the Blue Course four times by Driver A. The time history of the
various data channels was recorded by the onboard data system. The vehicle
was in a modified configuration which will be exptained in Section 3.7 ¥

Vehicle 5 was driven through the Yellow Course seven times. These runs were

driven by Drivers A, B and C. 1t was driven through the Red Course two times

and through the Blue Course five times by Driver A The time history of the
various data channels was recorded by the onboard data system.

3.6 Steering System Modification Tests
In an attemp: to further understand the causes of the steering response

observed during the testing of Vehicles 1 and 2 in the pursuit course tests

described in Section 3.5, components of the steering system of Vehicle 2 were

modified. These modifications and subsequent tests were intended to aid in the

determination and understanding of which components of the ste~ring system

were causing or contributing to the subject behavior. These modifications were

not intended to serve as a prototype for product improvement, but only as an aid
in proof-of-concept determination

12
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The control valve housing, input shaft, and rotary valve siseve of 3 new power.
steering gear box were modified to improve full-flow characteristics. Vehicle 2.
with this single modification (power-steéering gear box). was driven through the
YelloWCourse by Drivers A. B, and C. The time history of the various data
channeis was recorded by the onboard data system

ThéA needle valve. orifice. and valve body of a new EVO assehb!y were later
modified to minimize pressure drop across the valve. The pressure drop across
the EVO assembly is used to position an internal spool valve in the
power-steering hydraulic pump. The spoo! vaive controls the output of the pumn
from' low output (low power-steering assist for high speed non-aggressive
. driving) to high output (high power-steering assist for low speed or aggressive
maneuvering). The modified EVO assembly was also installed in Vehicle 2. The
modifications rendered the EVO assembly inoperable causing the :{.np to
remain fixed in the high Gutput state. Vehicle 2, with this double medification
(power-steering gear box and EVO assembly), was driven through the Yellow
Course by Drivers A, B, and C. The time history of the various data channels
was recorded by the onboard data system.

The original (unmodified) power-steering gear box was reinstalled on Vehicle 2.

Vehicle 2, with the single modification (EVO assembly), was driven through the -

Yeltow Course by Drivers A, B. and C. The time history of the various data
channels was recorded by the onboard data system.

At the request of ODI, the police officer, who had assisted earfier, returned to
VRTC. As Driver D, he drove Vehicle 2 in the test configurations described
helow.

13
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~The rhodiﬁed steeting box and EVO were installed in Vehicle 2. Vehicle 2 with
this double modification {power-steering gear box and EVO assembly), was
driven through the Red and Yellow Courses by Driver D. The time history of the
various data channele was recorded by the onboard data system

The origﬁnél (unmodified) power-steering gear box and the original (unmodiﬁéd)

. EVO assembiy were installed on Vehicle 2. Vehicle 2 (unmodified) was driven -

through the Yellow and Red Courses by Driver D The time history of the various
data channels was recorded by the onboard data system

3.7 Volunteer Driver Tests
Four groups of law enforcement officer volunteers were utilized for these tests.
Group 1 (100 series subject numbers) included 20 officers. Group 2 (200 series
subject numbers) inciuded three officers. Group 3 (300 series subject numbers)
included one officer. and Group 4 {400 series subject numbers) inci4. ~d 10
-Aofﬁcers. The officers were solicited from regional law enforcement agencies,
The headquarters of the respective agencies were contacted and volunteers
were requested to participate in the study. Criteria. such as male/female,
average/above average or skilled/highly skilleg driving ability (based on
subjective supervisor evaluation), and type of patrot oz assigned were often
included. Appendix D includes three examples of letters that were used during
the solicitation. Some agencies were contacted directly by telephone. Also
included in Appendix D is a script that was used as a guide for direct telephone
as well as follow-up contact

if the headquarters personne| requested more detailed information during direct
or follow-up contact. it was provided: but the stated purpose was typically limited
to “investigation concerning aliegations of & safety related defect in the power-
steering system of police vehicles* In the majonity of cases, however. additionatl

information was not requested. The headquarters personnel were asked not to

14



" inform the potential volunteers of the exact nature or purpose of the tests  They
were to be told only that it involved driving police cars on a méneuvermg course,

which. :n the majonty of cases. was the only information the headauarters
personnel had. - '

Ohly Grdups1 and 4 were structured. The plan attempted to provide somea
cross-sectional representation of law enforcement patrol officers within the two
groups  In order to minimize test delays it was necessary to sometimes
overbook officers from some categories or agencies. Canceilations and other
last-minute substitutions by the agencies rescived most confiicts. There were,
- however, four officers who were unmatched to the remaining slots within the twn
| main group makeups. Three of these officers ware subjected to a diffarent test
protocol and formed Group 2. The one remaining officer was subjected to
another test protocol and formed the entire population of Group 3.
. p

Vehicles 4, 5, and 6 were used for these tests. The participants in Gioups 1, 3,
and 4 were to drive all three vehicles up to 12 times each through the Red
Course. Participants in Group 2 were to drive Vehicles 4 und 5 up to 15 times
each through the Blue Course.

Vetiicle § was initially in a semi-rodified configuration This configuration was
intended to reduce the frequency of oceurrence and the resultant amplitude of
supertorque events. The target was to make the steering system behave more
like that of the peer vehicle (Chevrolet Caprice). This modification was different
from the modification that was used for Vehicle 2 which was intended to
eliminate supertorque events. The same modified power-steering gear box. as
was used for Vehicle 2 and described in Section 36. but a different EVO
‘actuator assembly. were installed. This EVO actuator assembly had been
modified so that the pressure droﬁ across the valve was approximately 25
percent tess than the pressure drop across an unmodified valve for both a

15



O-bercenf duty cycle'and a 100-percent duty cycle using compressed arw as the
test fluidg '

It was arbitrarily decided that ihe modified components would be moved from
Vehicle & to Vehicle 4 at about the half-way point during the testing of Grour 1
A 3-inch by 3-inch piecn of yellow tape was affixed to the instrument panel of
Vehicte 5 and was moved to Vehicle 4 when the components were moved. This
piece of yellow tape was within the view of the video camera and served as an
indicator of whether the vehicle was semi-modified or unmodified Since only
‘one ooen day was available in the initial schedule, the éhangeover was made
between Subjects 115 and 116.  The modified components remained i
Vehicle 4 for the rest of the testing of Group 1 and all of the testing cf Groups 2.
3.and 4

Group 1 consisted of 15 males and five females  They were all on ac®. duty
and were either patrol officers or had experience as patrol officers®. Thirteen
were currently assigned to Ford police vehicles and seven to Chevrolet police
vehicles. Seven were state police officers. four were city (population less than
20.000) police officers. two were large city (population about 75.000) police
officers. and seven were metropolitan (pop-.lation greater than 250.000) police
officers.

Group 2 consisted of three mates. They were also all on active duty and were
street patrol officers. Two were currently assigned to Ford police vehicles and

one to Chevrolet police vehicles. All three were city {population less than
20.C00) patrol officers

*  No orfferenuation was made between highway catrol traffic patrol special traffic (accident)
-Datrol o street patroi .
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G;od';;) 3 consisted of one female She was also on éctive duty' and a street

patrot officer. 'She was currently assigned to Chevrolet police vehicles. She was
a large city (population about 75.000) poize officer.

Group 4 consisted of eight males and two females. They were also on active

‘ 'duty and were either patrol officers or had experience as patrol officers’. Two
were state police officers. two were city police officers, two were sheriffs
deputies, and four were suburban (metropolitan population greater than
1.000.000) poiice officers

The following restrictions were established for Groups 1 and 4

1) Not more than 10 percent of the police force of any agency can
participate.

2) At least 40 percent of the participants in each group must be
suburban, large city, or metropolitan patrol officers.

3) Each group must have at least one sheriff's deputy or state ¢
highway patrol officer.

4) The test course must be dry for the majority of participants in
each group,

The tests were conducted in three distinct phases. Phase 1 consisted of a
briefing. In this briefing the participants were asked about their law enforcement
experience, current duty assignment. and driver tramning. The participants in
Groups 1, 3. and 4 were also asked about their knowledge of any allegations of
problems with handling characteristics of police vehicles. However, the
participants in Group 2 werr asked to focus on steering®. The participants were
briefed on the driving course and were encouraged to make notes to evaluate
the test course and handling characteristics of the vehicles for the debriefing that
would follow the driving phase. They were advised that their driving performance
was to be measured by the number of pylons (cones) struck and the elapsed

‘Steering problems in 1692 Ford Crown Victorias™ for Subects 201 and 202 ‘Steering
Charactenstics ¢! cobce cars for Sublect 203 (See Appenaix ¥)

17

o A
yav

‘



time The briefings were recorded on videotape. The rarticipants were 'aware of
the video recording.

Prase 2 consisted of the participant driving two or three test vehicles on the Ped
or Blue Course They had been advised during the briefing that an arbitrary
standard in use was that officers were required to drive the course in 28 seconds
or less with no cones down in order to qualify  The participants driving
performance was recorded by the onboard videotape recording equipment.
Videotape equipment. elevated about 70 feet above track fevel on an
observation tower, focated approximately 300 yards horizontally from the test-
course start position, was alsc used to record the driving performance of the
participants. The participants were aware of both the onboard and “tower” video

recording. This phase will be discussed in more detail iater in this section.

Phase 3 consisted of a debriefing. In the debriefing, the participants were‘;oked
to express their opinion of the driving course and handling characteristics of each
of the vehicles they had driven* The participants were given an opportunity to
make comments and ask Questions. The debriefings were recorded con

videotape. The participants were aware of the video recording

The participants were tasted one at a time. In all cases, the driving phase Legan

within minutes of the end of the briefing phase and the debriefing phase began
within minutes of the en of the driving phase

The driving sequence of the groups were different The Group 1 participants
always drove the semi-modified Ford first The second Jehicle driven depended
upon what type of vehicle the paricipant was currently assigned. If the

participant currently drove a Ford vehicle on patrol, he drove the unmadified Ford

]

Netw.thstanding the g “erences in the Group 2 briefng format rSee Foomote 5) all grouos

Were askea these questansin a Simiar manner v 4
v,

. L \,::’
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second and the'Chevrolet last. "rf the parﬁcioam currently drove a Chevrolet
vehicle on patrol. he drove the Chevroet second and the Ford fast Al drfving for
this group was accomplished on the Red Course. The semi-modified vehicle
was referred to as the “practice car” for Group 1 only Appendix E contains a

copy of the script (Script A) used as a guide for the briefing and debriefing of
* Group 1 ’

The Group 2 participa.nts drove the unmodified Ford first and the semi-modified
Ford last. They did not drive the Chevrolet. Al driving for this group was
accomphished on the Blue Course which required slightly more aggressive
“maneuvers to successfuliy negotiate. The drivers were told that one vehisle was
_unmodified and that the other vehicle was modified so that it may have better or

worse (cr unchanged) steering performance. They were not told which vehicle
' was which. Appendix F contains a copy of the script (Script B for Subjects 201
and 202. Script C for Subject 203) used as a guide for the briefing and dfu.ieﬁng
of Group 2

g1

The Group 3 participant drove the unmodified Ford first The second vehicle
driven depended upon what type vehicle the participant was currently assigned.
The participant currently drove a Chevrolet vehicle on patrol Consequently, she
drove the Chevrolet secord and the remi-modified Ford last  All driving for this
group was accomplished on the Red Course. Appendix G contains a copy of the

script (Script D) used as a guide for the briefing and debriefing of Group 3.

The Group 4--;':articipants always drove the semi-modified vehicle fast. The first
vehicle driven depended upon what type vehicle the participant was currently
assigned. If the participant currently drove a Ford vehicle on patrol. the
unmodified Ford was driven first and the Chevrolet second. if the participant
currently drove a Chevrolet vehicle on patrol, the Chevrolet was driven first and

the unmodified Ford second Al driving for this group was ancomplished on the

\-C?.
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. Red Course - Abpendi);G contains a copy iScrint D) of the s?:ript used as a
guide for the briefing and dehriefing of Group 4

The driving phasé of the "volunteer” testing was monitored by Drivers B and C.
" Driver A was also present for the testing of most participants This phase began
- with each participant being driven through the course two times. by Driver A or B,
in the first vehicle that was scheduled to be driven’ The first run was done at
low speed while Oriver A or B explained various tactics for negotiating the
course The second run was done at full speed so that the participant could |
experience what it was like to negotiate the course for exce'ent qualifying times.
Following these two runs. the participant moved into the driver's seat and drove
. solo for the rest of the tests. Each participant was given an opportunity to make
a slow-speed pass (pace lap) through the course

Prior to beginning the first timed run. the participants were informed of th(.‘i@urse
record, held hy Driver A. and also informed of the typica! low times for Drivers B
and C. They were told that they could ask for advize from ars of the three test
drivers if they were having trouble with the course or just wanted to improve their

performance. The participants were instructed to return to the start position after

completing each pass.

When they returned to the start position, they were informed of the elapsed time
and number of cones down for the run just completed. They drove run after run
until they had successfully completed a qualifying run (elapsed time 28 seconds
or less and no cones dislodged or knocked down). If the qualifying run occurred
before their 12th attempt®, they were told that they could take any or all of their

remaining®¥uns or stop and move on to the next scheduled vehicle Even if they

The gemonsttaton runs for tre Group 2 partcipants were accomptished o the Chevrolet
whieh this group ad not drive

b yam anempt for the Graup 2 participants v

<
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tailed to complete a qualifying run by therr 12th attemet, they were moved on to
the next scheduled vehicle. '

3

3.8 Stalom Course Tests
~ Vehicle 5 was used for these tests by Driver A The vehicle was ‘in the
unmodified configuration following completion of the volunteer driver testing
described in Section 3.7 The onboard data acquisition system recorded the’
tirne history of steering wheel position and steering wheel torque. The onboard
videotape recorder recorded the driver's performance An exterior view of the

vehicle passing through the course was recorded by an offbsard videotape
- recorder. ”

Two different slalom courses were established by placing five traffic pylons along
a line at either 50-ft or 100-foot intervals. The driving surface had simitar

characteristics as the driving surface used for the Drop Throttle Serpen‘fz' 2 tests
des~ribed in Section 3 4.

The driver approached the course at a steady speed, along a path parallel and
clnse to the line of pylons, leaving the frst pvion on the right. and then making
rapid right-hand and left-hand turns in an attempt to weave in and out of the

pylors. During the run. the driver was attempting to maintain a steady speed

&uns were made at 25. 20, 35. 40 and 35 mph on the 50-ft slalom course. For
the 100-% siafom course, runs were mace from 30 to 65 mph at 5 mph intervais
with an additional run at 60 and 65 mph

3.9 Lane Change Course Tests ®

28

Vehicle 5 was used for these tests by Driver A. The vehicle was in the
unmodified configuration following completion of the slalom course tests

deacrbed in Section 38  The onboard data acgu:stion system recordec?/ the

(N
RE’
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vehicle passing through the rourse was récorded by an offboary videotape
iecorder An observer recorded the Iocation of any pylons that were dislodged or
knocked down by the vehicie - i

indicated on this diagram is the path the driver was attempting to follo® us he -
drove the test vehicle through the course  The distance available (gate) for the
initial crossover maneuver is indicated by Dimension A. whereas the final-
crossover distance (gate) is indicateg by Dimerision ¢ The length of the barrier
(obstacle) that must be avorded is indicated by Dimension B

»
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A run through the course was accomplished with the e

- driver approaching the course at a sfeady (target)
sbeed while tracking along the center line of the
Tighthard lane  He attempted to maintain the
target sceed unty forced by the presence of the ) S
ubstacle to begin an evasive steering manouyer into
the ieft-hand tane. The driver lifted his foot (drop-
throttle; from tha accelerator pedal of the vehicle
when he began the initial  maneuver The

last-moment closing of the throttle was done in an

, . Fago 3. tane Change Co ren
attempt to simulate an evasive maneuver as if the

~ Obstacle had suddenty appeared without warning The initial and fihaf~crossover
distances also influenced the nature of the maneuver.  The driver had to
maneuver the vehicle more aggressively when these two distances became
smalfer He aiso had to maneuver more aggressively when venicle s,o:{; was
increased

Three types of ‘ane change (evasive steering maneuven courses were
configured from e basic two-lane layout Each Course was driven at varioys
- target speeds

The first type of Course was set up with A = CandB=20ftfora = 30. 40. 50.

A law enforcement officer is driving in the laft lane of a four-lane
undivided urban Street in an emergency response mode. Spottiag
a stopped vehicle in the teft-hand Jane aheaq. Signating to turn left
o a parking lot. the officer moves nto the nght-hand lane
Shortly after moving into the nght-hand lane, g second vel e
Suddenly pulls out of a curbside parking iot airectly intg the paul of
the officer. Wity insufficient stopping distance =maming in which

10 avoid a colliision. the officer elects to attempt an evasive steering o
L

maneuver to the left if the officer 1s 1o be successful in avolding
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™he second vehicle without Crossing the center fine and colliding
with oncoming vehicles, the officer must quickly return to the

. hght-hand lane in order to avoid striking the stopped left-hana
turming vehicle

The 7-11 course was driven at various speeds with different values for A=C. The
test matrix for the course is tabulated in Table 1

Sp&Ed impR) 30 ft Gate “ap# Gate 50 ft Gate 80 HGate
BT f :
20
25 ]
30
357 ]
. 40 - X
s 45 ; X
- L 50 X
55 i
60

XX > iIx »Ix »

3
i xix

X Xix x

Table 1 - 7-11 Course Test Matrix
The sécond type of course was set UpWithA=B=CforA= 30. 40, ar¢ 0 ft,
The course was dubbed the moving vehicie (MV) course. The course

dir:ensions were arbitrarily established in an attempt to simulate a scenario
wherein:

A law enforcement officer is driving in the left lane of a four-lane
divided urban street in an emergency response mode. Spotting a
vehicle in the left-hand lane ahead. apparently slowing down in
responsz to the emergency signals, the officer moves into the
nght-hand lane Passing the slowing vehicle. Shortly thereafter, a
second vehicle Suddenly emerges from an acceleration Jane
cirectly into the path of the officer Although sufficient distance:
may remain in which to brake in order to ave d a collision, the
officer elects to make an evasive stecrng rianeuver to the leq.
The officer 1s successful N passing the second vehicle and elects
to quickly retuin o the right-hand lane In preparation for an
upcoming right-hand turn

The MV course was driven at various Speeds with different values of A=B=C.
The test matrix for the course is tabulated in Table 2
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" "Bpoed (mohy - 30-30.30 “AGH5Ap -

50-50-50 -

- ! A=B=C#t . A=B=Cft A=B=CH
20 X e '

25 | X

30 X

35 . X X

40 X X X

45 - X X

5G X X

28 X
80 - X

The third fype of course was set UpsoA=CandB

Table '2“- MV Cdﬂrse Test Matrik

=50 ft for A = 40 and 30 1.

This course was dubbed the aggressive (driver) moving vehicle {AMV) course.

This course was intendad to simulaie a scenario whereiﬁ:

A taw enforcement officer is faced with a situation similar to that
described for the MV course above.

the officer eit

The AMV course was driven at
and values of A=C, For the finat teﬁlhand-only series. the driver was instructed
to go up to about 15 fi-Ibs of supertorque and not to force

supertorque events

her elects or s compelled to more aggressive,
execute the lane change maneuvers. The 30-ft setup was used for
two series of {ests.
use only his left hand for steering as if his nght hand was being
used for the operation of g hand-held tommunications microphone.

In this circumstance, however,

In the last series, the driver was encouraged to

various speeds with different driver techniques

through any t

("Don't muscle through it™) The test matrix for the

aggressive MV course is tabulated in Table 3.

"Spéed (moh} - 40-50-40" 30-5030  30.50-30*
- 30 - ] x
-3 xx XX
40 - { A X X
45 ° X X X
50 ] X X
55 X

[ * Note: This series &ri\}en with left hand only.
Table 3 - AMV Course Test Matrix




4.0 TEST RESULTS

The results of the static drop-throttle serpentine, pursuit course. stearing svstem

" modification. volunteer driver, slalom course, and lane change course tests will
be presented in the following sections.

4.] Static Test Results

‘The following measurements were taken from the "Rol ada Power-steering
System Analyzer 014-00207" while performing the pump-flow and pressure tests
on the power-steering system of Vehicle 1

The flow recorded for Procedure 5.2 was 2 5 gpm which met the my--mum
specified flow of 1.6 gpm The pressure recorded for Procedure 5 p was 160 psi
which exceeded the masxim specified pressure of 150 psi?

The fiow recorded for Prccedure 6 was 2 g gpm which met the minimum

specified flow of 1 4 gpm

The flow recorded for Procedure 8 was 30 gpm which met the maximum
specified flow of 3 4 gpm,

The pressure recorded for Procedure 7 was 1390-1400 psi which met the
minimum to maxmmum epecification of 1200-1400 psi.

ES

The pressure and flow recerded for Procedure @ was 1400 psi and apprcximaielil' '

Zero gpm respectively. for both the left-hand and right-hand steenng stops, which
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met the specification of pressure equal to the max’rmum'p‘uvﬁp output pressure
and hydrautic flow less than 0 5 gpm. ‘

The torgue required to rctate the input sha# to its mechénicai limit within the
worm shaft was found 1o be approximately & ft.lbs for both gear boxes of

Vehicle 1.  The t>rque setting for Vehicle 3 was found to be approximately
9 ft-bs

4.2 Drop-Throttle Serpentine Test Results

Appendix H contains” graphicat representations of the time history of steering
- wheel position and torque for the drop-throttle Serpentine tests of Vehicle 1 Tha
graphs are labeled CVS01 through CVS04. 1n a graphs in this report, negative
values indicate left-hand Or counterclockwise steenng actions ang positive
values indicate nght-hangd or clockwise steering actions

Figures'a and 5 depict the same data wherein the steering wheel position ang
applied torque are plotted along a common axis. An examination of these
figures reveals that the applied steering wheel torque exceeded 8 ft-lbs
(minimum limit of supertorque) epeatedly during the tests
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Figure 4 -Vehicle 1 Serpentine 01-02

Recall from the discussion in Section 3 3 and the results presented in
Section 4.1, that whenever the applied torque exceeds approximately 8 ft-lbs,
the operator has “beaten” the power-steering hydrauhc system. When the
hydraulic system is ‘beaten”, the operator car, continue in an attempt to rotate
the steering whee| by supplying Supertorque which will fequire a significant
increase in steering effort. The driver could abandon his attempt to rotate the

conditions. The response rate is influenced by the steering loads.
pcwer-steering pump shaft speed. power-steering pump spool valve position.
power-steering gear box Capacity. and associated hydraulic plumbing.
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Figure 5 Venicle 4 Serpentine 03-04 A

An examination of Figuies 4 and 5 reveals that in Runs CVS01, CVS802, and
CVS803. the amplitude and frequency of the steering wheel position are very

- simitar at approximately +180 degrees and 1 Hz respectively. In Run CVS01 the

amplitude of the applied torque rises from approximately 8 ft-Ibs to near 30 ft-lbs
before returning to approximately 8 ft-lbs. However, in Runs CVS02 and CvS03
the amplitude of the applied torque remains relatively constant near 30 ft-lbs.
Since the conditions were similar in all three runs, it appears that the driver was
applying a nearly constant supertorque throughout Runs CVS02 and CVS03. but
varied tne amount of Supertorque during Run CVS01

-An examination of ths graph of Run CVS04. in Figure 5. reveals that the

amplitude of the steering wheel position is also approximately =180 degrees bist

the frequency 15 approximately 0.75 Hz. The applied steering wheel torqué{ o~
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mcstly remarmed béiow approximately 8 fi-lbs for the first hatf {up to about 9
seconds) of the run. then rose and femained at approximataly 20 ft-jbs through
the remainder of the run. Note how the resultant steering wheel positiohs were
similar during the first 9 Saconds. when the applied torque typically remained
below 8 ft-tbs. as it was during last 7 seconds when the applied torque had been

increased by a factor of two. Obviously, doubling the effort did not double the
steering wheef excursions.

Further examination of Figures 4 and 5 feveals that in all runs there is an
apparent phase difference between steering wheel position and apptied torque.

This result is not unexpected as steering wheel position results from steering
wheel applied torque

Figure 6 contains graphs of data and data calculations for Run CVS04. The
upper graph is the time history of applied torgue any steering wheel ;‘{.,xtion
plotted along a common axis The lower graph is the time history of applied
torque and the first derivative® of steering wheel position plotted along a
common axis. The first derivative represents the rate of change of the steering
wheel position (angular vefocity) with respect to time. I the upper graph the
phase difference is apparent. In the lower graph there is no apparent phase
difference. During the first 9 seconds the driver's perception would be that when
the applied torque is zero the angular velocity is zero, and when the applied
torque is increased. the argular velocity is ifcreased. During the last 7 seconds,
however, wher: the driver dramatically increased the applied torque, the angular

velocity did nct increase during periods of supertorque. but started decreasing.

¢ Except for the endpoints. the denvative clotted is the slope of the Lagrange polynomiat

rterpolation formula of adegree two ]
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Figure 6 -Vehicle 1 Serpentine 04 Dervative '

Appendix! contains graphical representations of the time history of steering
wheel position and applied torque for each of the drop-throttle serpentine tests of
Vehicle 5. These tests wern one at speeds of 40, 35, 40, 45 50. and 55 mph
and were numbered CVD21, CvD22, CVvD23, CVvD24. CVD25, AND CVD26
respectively. Note that these runs were driven by Driver B, An examination of
these graphs reveals that the time history of steering wheel position and applied
torque of each of these runs is similar to that observed for Driver A in Vehicle 1
described above.

Figure 7 contains graphs of data and data calculations of Run CVD22. As’in
FiguPe 6. the upper graph is the time history of applied torque and steering whee!
position plotted along a common axis, and the lower graph is the time history of
applied torque and the calculated Steering wheal angular velocity plotted along a

Iy
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cénﬂfnon axis. ‘the decrease in the angutar velocity of the ?steering‘Wheél during
periods of peak Supertorque. observed in the lower graph of this figure, Is more
_ pronounced than in Figure 6 Aiso more pronounced in Figure 7 i the notched
"appearance of the torque curve near each maximum. This “kick-back” coincides
with a sudden slowing of the wheel which is also noticeable as a flattening of
“steering wheel position curve in the upper graph. This indicates that the steering
~ wheel was beginning to stop in spite of the high supertorque. Driver B (See
Figure 7) is not as physically strong as Driver A (See Figure 6).

apparently able to prevent the

Driver A was
“kick-back” of the steering wheel on all byt one
occasion (near 11 seconds in Run CVS04).
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Figure 7 -Vehicle 5 Serpentine 22 Denvative

These results are also not unexpected because both drivers had “beaten” the

hydraulics.

Any attempt to operate beyond this point,

i.e. application of

supertorque beyond the hreakpoint (8 t-lbs). resulted in operation in a region
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where the‘steering wheel input to output -relationship was dramatically different,
- This phenomena (steering wheel angular velocity suddenly slows during periods
T of applied Supertorque) would violate the expectations of the driver and is the
‘ probable cause of the allégations of “steering wheel bind.”

zs_.s;Pursgu Course Test Results

Appendix J contains graphical representations of the time history of steering

wheel position (top graph) and torque (bottom graph) for the pursuit course tests
-of Vehicle 1. The graphs are fabeled CVS08 through CVS37. Note that
Ruﬁs CVS20 through CVS37 were done with the £-vVO disconnected.

An examination of the graphs of the steering wheel position data in Appendix J
reveals two large steering wheel angle inputs of about +600 degrees by the
- ariver. The first large input typically occurs between 8 and 10 seconds of each
run. This event occurs when the driver is negotiating the first U-turn® ., the

course. This turn is to the left and is best accomplished by turning the steering
wheel all the way to the steering stop.

The second large input typically occurs between 18 and 20 seconds of each run.

This event occurs when the driver is negotiating the second U-turn on the
course. This turn is to the tight and is also best accomplished by turning the
steering wheel all the way to the steering stop. Attempts by the driver to turn the
wheel beyond the stop will not produce further motion of the wheel, but will result
in increased levels of torque. Most drivers should be famniliar with this condition

from their experiences in tight-quarter maneuw)ering in driveways and parking
lots.

-When the steering wheel reaches its fimit and stops during these wo
locked-wheel maneuvers, the driver most likely does not expect the wheel to turn
further even though high tevels of torque are applied. in this report, high torque

- —‘{'
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levels during focked-whee! maneuveérs are not considered to be supertorque.,
. These locked-wheel maneuvers can be used as markers to indicate the position
of the vehicle in the course during the run, ‘

An examination of the graphs of the applied steering wheel torque data in -
Appendix J reveals numerous occurrences of supertorque in each of the runs.
These occurrences typically appear just orior to the two U-turns and near the end
of the runs. It is during thesé sections of the courses that the most rapid and
| aggressive steering maneuvers are required. There is little apperent anference
between the runs when the EVO was disconnectsd anay those wher it was
connected. In Runs CVS32 through CVS37. the number and amplitude of
supertorque occurrences was ‘greatly reduced when the drivers were attempting

to drive the course more slowly and smoothly, although their elapsed times
" increased.

4 f
Figure 8 contains graphs of the time history data of steering wheel position,
applied steering wheel torque. throttle position, power-steering pump shaft
speed. and power-steering pump outlet pressure for Run CVS08. Figures 9 and

10 contain the same information for Runs CVS16 and CVS20 respectively,
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Figure 8 -Vehicle 1 Pursutt Course 08
Examination of Figure 8 reveals three significant oceurfances of supertorque.

These events occurred at about 14,23, and 24 seconds into the run. Note that

for the most part. the driver either operated the vehicle at full throttle or closed
throttle.  Further note that the throttle was always clos3d when the period of
Supertorque cccurred. This result wes not unexpected because the driver had
lifted tus foot from the throttle pedal in order slow the vehicle with the service
brakes prior to entering the respective turn  Had the driver not lited his foot
(drop-throttle) p-ior to the required turn. the speed of the vehicle would have
oeen toc high to make the turn. Even if the speed of the vehicle would not have
been too high. attempting to accoﬁwplish the turn with significant throttle opening
would have likely resulted in extrere vehicle oversteer and spin-out.

Examination of Figure 8 also reveats that occurrences of supertorque were not

limited to times when the engine speed, and consequently power-steering pump
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- shaft speeq were low Looking at the sunenorgue event that oécurred at about

23 seconds. it IS apparent that the pump shaft speed is about 3700 rpm.- This
. would indicate that although tow engine speed would exacerbate the condition. it
18 "ot the prmy ¢ ause of the subiect steering condition
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Figure 9 -Vehicle 1 Pursuit Course 18

Further examination of Figure 8 reveals that during the locked-wheel maneuvers
{(1st and 2nd U-turns). the outlet pressure of the power-steering pump rose
quickly to about 1400 psi. This indicates that the pump was capable of
generating high pressure (during periods of extremely low flow) and that the
pressure relief valve was functioning properly. Interestingly, however. the
pressure never rose much above 7C0 psi during the vest of the run. even during

episodes of supertorque. During the supertorque events. the flow would be

much greater thar during locked-wheel events
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A compauson of the graphs in Figure 8 and Figure 9 reveals a higﬁ degree of

rsimiifacty  Apparently the driver attempted to drive hoth runs in a simifar manner

and the ragponse of the vehicle was also similar.

An examinaton cf Figure 10 reveais supertorque events still occurred even
thouah the EVO assembly was disconnected This fun was ales driven more
stowly lelapsed time about 29 seconds) than Runs 08 and 16 (elapsed times
about 26 and 25 seconds respectively) The response rate of the EVO system
could exacerbate the condition by failing to quickly switch to the maximum assist
statz=  Since the EVO assemblv was electrically disconnected (power-steerine

pump  shoutd remamn i maximim  assist state) during Run CVS20. the

T S Voraus
-
. Sig an
. . Purmp rpm
s « A .
- . . . . ® . . L 7 T postion

*  ~yd fres

]
-

.ﬁ 4".!" } . “ .
SEa p. " _ v i, 'P - 3 1 e
'W’&v’*-‘,’?"’- e M.Q ) X ) /,\ 4 ’;‘ﬁ-‘y
¥ & . .,\; % L
: ¥ - E r4
t ! g
: Bl ¥
| i
i
:
. v {“ :L-*." TV a
i a fa N
. - 4’ ‘!‘A ~
A . . .
toa “ T A - v L
- ..“;vuv'?.‘_%x-sﬂﬂeé"\_ EENAEE

Figuie 10 -Venicie 1 Pursunt Course 20
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suoertorque events in Fi fgure 10 mdmate that the EVO system response rate is -
not the primary cause of the subject steermg condition. :

“AppEndix K contaxﬁs graphical representations of the time history of steering
wheel position (top graph) and torque (bottom graph) for the pursurt course tects
of Vehicle 2. The araphs are labeled CVP0O1 through CVP28. Runs CVP13
'through CVP15 are not inch ded because the data was not properly recorded by
the onboard system due to a disk 1O error. Runs CVP13 thraugh CVP15 were
repeated and are intluded as Runs CVP16 through CVP18  Note that
Runs CVP12 through CVP21 were done with the EVO assembly disconnected.

An examination of the araphs for Runs CVP01 through CVYPOS reveals that when
Driver A drove more slowly in the first two runs supertorque events were virtually
nonexistent. When Driver A drove more aggressively in Runs CVP03 through

CVP06. the supertoraue events appeared similar to those of Vehicle 1 ¢

An exarnination of the graphs for Runs CVP07 through CVP12 reveals that when
Driver B drove more slowly an Run CVYPOS, Supertorque events were virtually
nonexistent.  On Run CVPO7, when Driver B drove more aggresswe%y the
supertorque events appeared similar to those of Vehicle 1

An examination of the graphs for Runs CVP16 through CVP21 reveals that when

the EVO was electrically disconnected. supertorque events still occurred for
Vehicle 2

Appendix L. contains graphical representations of the time history of steering
wheel position i{top graph) and torque (bottom graph) for the pursuit course tests
of Vehicle 3 (1992 Capricéy. The graphs are labeled PCO1 through PC0OB. Runs
PCO7 through PC11 are not included because of a malfunction in the torque
3
b&__’
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H ‘ channel data that began during Run PCO6. The first four runs were driven by
g : Driver A and the iast two runs by Driverc,”
~ An é&xamination cf the graphs for Runs PCO1 through PCO8 reveals that | k

ﬂ supertorque events occurred in each of the runs. The appearance of the events
ﬂ 1s somewhat similar to those of Vehicles 1 and 2. The moment of failure of the

torque data channel can be observed in the graph for Run PCO6 at about 24 5
H " seéonds into the run.

ﬁ All three test drivers were aware of the supertorque events dunng the runs in . - f
R 3

Vehicle 3, but none of the three thaught they were significant when compared {9
— Vehicles 1 and 2. The reasons for this observation is believed to be related to
the duration of the supertorque events. A similar result would be indicated later, , ' #
during the volunteer driver tests. when Vehicle 6 (1992 Caprice) was driven by
the participants. For reasons that are not fully understood all three tesfur:vem
thought that Vehicles 3 and 6 felt ‘nose heavy' when driven through the course.
This perception probably influenced the drivers’ subjective evaluations of

K supertorque events in these vehicles.

Appendix M contains graphical representations of the time history of steering
wheel position (top graph) and torque (bottom graph) for the pursuit course tests
of Vehicle 4. The graphs are labeled CVC02 through CVC15. Runs were made
on the Yellow Course (CVC02-CVCO09). the Red Cdurse (CVC10-CVC11). and
the Blue Course (CVC1 2-CVC15).

i |

e

Appendix N contains graphical representations of the time history of steering
wheel position (top graph) and torque (bottom graph) for the pursuit course tests
of Vehicle 5. The graphs are labeleqd CVDO1 through CVD14 Runs were made
. on the Yeliow Course (CVD08-CVD14). the Red Course {CVDO0B-CVDO7), and
the Blue Course (CVD01-CVDOS) During Runs CVEGO01 through CVDO3 the

\
A e
’
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vehiére was driven through the course ;fza a different path than was followed tor
the other rurs thmg'Runs CVDO1 and CVDO?2 the driver followed the left-hand
option at the first barrier instead of taking the normai nght-hand option. During
Run CVDO3 the driver followed the teft-hand option at the second barrier mstead

of taking the normal right-hand option (See normai path schematic in
Appendix C)

An examination of the graphs contained in Appendices M and N reveals that
although supertorque events occurred during all runs of Vehicles 4 angd 5. the

. frequency of occurrence and the magnitude of the events were significantly less

for Vehicle 4 than it was for Vehicle & This result was expected hecause

Vehicle 4 was in the semi-modified configuration described in Section 3.7

44 Smtee:iﬂg_sy$temModificaﬁon_Test Resuits ‘
.
Appendix O coniaing graphical representations of the time history of steering

whee! position (top graph) and torque (bottom grarh) for the steering system
modification tests of Vehicle 2. The graphs are labeled CVP29 through CVP52
Runs CVP29. CVP30. and CVP31 were driven by Drvers A, B. ang ¢
respectively and the vehicle was equipped with a single modification (power-

steering gear box). These runs were driven or. ine Yellow Course

Runs CVP32. CVP33. and CVP34 were driven by Drivers A. B, and G
respectively and the vehicle wasg equipped with the double modification (power-
steering gear box and EVO assembly). These runs were driven on the Yellow
Course |

Runs CVP35. CVP36, and CvpP37 were driven by Drivers A, B, and ¢

respectively and the vehicle was equipped with a single modification (EVO

assembly} These runs were driven on the Yellow Course
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Runs CVP38 through EVPL2 were driven by Driver D. Runs CVP38 through
CVP40 were drven on'the Red Cou.se and the vehicle was equipped with the
double modifidation (power-steering gear box and EVO assemblyy.

Runs CVP41 througn CVP43 were driven on the Yellow Course. The vehicle

‘was equipped with the double-modification (power-steering gear bov and EVO
. assembhiy). ‘

The unmodiﬁed vehicle was driven on the Yellow Cource for Runs CVP44
through CVP47 and on the Red Course for Runs CVP48 through CVP52

Figures 11 through 14 are graphical representations of the data collected during
run pairs CVP24" and CVP 32, C\po7e and CVP 33. CVP28" and CVP 34,
and CVP47 and CVP 41 driven by Drivers A. B, C. and D respectively, . shese
figures, the upper graphs were created from the data collocted from runs when
the vehicle was unmodified, whereas the lower graphs were created from the
data collected from runs when 2 vehicle was in the double modified (oower-
steering gear box and EVO assembly) configuration. An examination of these
figures reveals that each driver experienced several supertorque events during
each run when the vehicle was unmodified. Supertorque events were virtually

nonexistent during runs when the vehicle was modified.

" Data forthus ren was Previously snown n Appendix K
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Dr.vers A. B, and C all reported that when the vehicle was |n the double modified

configisration the steerng system felt light at high speeds ang Somewhat numb
at lower speeds.
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45 Volunteer Driver Test Resuits
The results of the briefings of the volunteer drivers are documented on the
videctape recordings. The vehicle driving performance of the volunteer drivers is

documented on the videotape recordings produced from the onboard and tower

video tameras. A malfunction of the onboard videotape recording equipment

resulted in a loss of both the audio and video signals during runs driven in the
third vericle by Subject Sgt117 and 0ss of the video signal during runs driven in
the second and third vehicles by Subject 118

't should be noted that during%i‘e driving. the participants were primarit-- trying to
avoid striking any cones. They were not always trying to improve their €iapsed
time on each subsequent run,
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Subjects 201, 202. ang 4ng. These exceptions will be explaimed within the
Group 2 and Group 4 discussions that fallow.

- ~ourse and struck 765 cones. They struck an average of 1 95 conesfrun with the
first vehicle driven it should be remembered that thig group always drove the
semi-modified Ford firgt They struck an average of 145 cones/run with the

secend vehicle driven and an average of 1 09 cones/run with the thirg vehicle

driven.  Based on the average cones/run, it appears that the driving
performances improved as each vehicle was drive;y"

third  Their driving performances improved from an average of 1 94 conesfrun
with the first vehicle (semi-modified Fordj to an average of 1 58 cones/run with

the second vehicle (Chevrolet).  Their driving performances declined to an

the first vehicle

Remember from the discussion in Section 3.7 that the 13 officers who drove
Ford vehicles on duty drove the unmodified Ford second and the Chevrolet third.

Their driving performances improved from an average of 1 96 cones/run with the

Duning the testing o Subject= 112 and 113. the engine of Vehicle 5 (semi-modified) died one
tme for eacn participant as they attempted to accelerate after rounding the second U-turn
During the testing of Subjects 121 and 122, the engine of Vehicie § (now unmodified) cied
seven times when e Farticipants attempted to accelerate after founding the second U-turn
The vehicle was serviced before testing with the next Subiest  The enqine never died agam
but *he exact cause of tre €ngine response was never determined
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second vehicle (unmodified Ford).  Their driving performances significantly
improved to an average of Q.72 cones/run with the third vehicle (Chevroiet).
Their subgroup average of 198 cones/run in the first vehicle driven {semi-
modifled Ford) was virtuaily the same as the overall group average of 1.95
cones/run in the first vehicle. |

their 15 runs stift remaining. Subjects 201 and 202 elected to return to the first
vehicle and drove a total of 10 additional runs. These runs are listed on the data
sheets but are riot included in the following calc'slated values. They did r‘i drive
the Chevrolet. They struck an average of 4 23 cones/run with the first vehicle
driven (unmodified Ford) They struck an average of 157 conesfrun with the
scond vehicle driven (semi-modified Ford). The group average of 157
cones/run in the second vehicle suggests that the overall driving ability or this
group was similar to Group 1. The perfermance of the Group 2 participants in
their first vehicle driven (unniodified Ford) was relatively poor compared to the
performance of the Groun 1 participants in their first vehicle drivan {semi-
modified Ford)

The only Group 3 participant drove 3 total of 25 comp!eted runs through the
course and struck 59 coneg The participant failed to complete the first five
attempts and the cones struck during those runs are not inciuded in this
Summary.  The participant stryck an average of 329 cones/run with the first
vehicle driven. the urmodified Ford. The participant struck an average of 2.18

L
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"cohes-run with the second vehicle driven, the Che\irotet. and 1.771 cones With the
- third vehicle driven. the semi-modified Forq.

The 10 participants in Group 4 drove a total of 248 completed runs thrlough the
course and struck 391 sones Subject 402, who had driven the unmodified Ferg
first drove three additional runs in thig vehicle afer completing runs in the
. second and third vehicles. This was done because the track conditions had
changed during the time the vehicles were driven These runs are listed on the
data sheet but are not included in the following caleulated values  Also
remember that the participants in this group always drove the semi-modified
Ford third. They struck an average of 1 28 cones/run with the third vehicle. The
group strcl ;n Average of 2.15 cones/run when driving the unmodified Forg and
120 coresirun v en driving the Chevrolet

Rememver from the discuséion in Section 37 that the officers whe Jdrove
Chevrolet vehicles on duty drove the Chevrolet first and the unmodified Ford
second. Their driving performances declined from an average of 1.24 cones/run
with the first vehicle (Chevrolet) to an average of 1 64 cones/run with the second
vehicle (unmodified Ford)  Their driving performances improved back to an
average of 124 cones/run with the third vehicle (semi-modified Ford). This

subgroup performed relatively well in the Chevrolet even though it was the first
vehicle driven

Also remember from the discussion in Section 3 7 that the officers who drove
Fora vehicles on duty drove the unmodified Ford first and the Chevrolet second.
Thewr driving performances improved from an average of 2 56 conesfrun with the
first vehicle (unmodified Ford) to an average of 1 15 cones/run with the second
vehicle (Chevrolet). Therr driving performances declined to 1.32 conaes/run with

the thiro vehicle tsemi-modified Ford). This subgroup's performance was also
poorest in the unmodified Forg
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The resuits of the debriefings of the volunteer drivers are documented on the
videotape 'eécordings.  Some of the questions asked, and the subsequent
responses. will be discussed in the remainder of this section, '

When the -participants were asked if the maneuvers they were reguired to
performio successfully negctiate the driving course fepresented maneuvers that

police officers may have to perform on the publiz streets from time to tme, all 34
responded affirmatively.

- When the participants were asked if they agreed with the statement that the
‘;r'naneuvers were too severe and too aggiessive and that police officers wouid

never have to do them in the real world. all 34 responded neqatively

When the 20 participants of Group 1 were asked if they Hoﬁced anythirf about
the handling characteristics of the “practice vehicie” {semi-modifiad Forg) that

responded affirmatively Each Cited one of the following reasons: brake system.
seat belt. rocky steering and body rol. occupant not held securely, rear end
steps out. fishtailed. and engine overpowered. When asked the same question
“eoncerning the 1992 Forgd (unmodified) vehicle. SiX answered affirmatively. The
Six reasons cited were- steering steering and brake fesponse. steering glitch.

steering hard to bring back. easy to iose control. ang steering

When the three participants of Group~2 were asked the safety question

concerning the blusiwhite {semi-modified Ford) vehicle. one responded

affirmativety citing steering  \When asked the same question concerning the
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would fock up It ‘should Je remembered that this group drove on the Biye
Course which had a slightly higher difficulty level than the Req Course driven by
the other groups Also. this group was told during the briefing phase that the
steering characteristics of the vehicles were of interest,

The Group 3 participant responded negatively to the safety question for ai three. ‘

vehicles.

' When the 10 participants of Group s _ir-; asked the safety auestion conceining

the -blue/white (semi-modified Forwle all responded negatively When
“asked the same question concernine . /& Chevrolet, two respondeq affirmativety.
Each cited one of the following reasons: rear-end stabiity, and lack of stability.
When asked the same question concerning the black/white {unmodifie ¥ ~srd).
four responded affirmatively  The four reasons cited were: steering. steering,
steering, and rear-end slide

fhe number of complaints about vehicle steering responses that were expressed
by the voiunteer drivers duning their debriefings are tabulated in Table 4 The
semi-modified Ford was driven third by the single participant of Group 3 and the
10 participants of Group 4 Three participants of Group 4 mentioned that they
detected a steering behavier in the third vehicle {semi-modified Ford) as they
had in the unmodified Ford. driven earlier but that it was only noticeable and
was not a problem These three remarks were not considered complaints and
ae not listed asg complamts m Table 4 Remember from the discussion in
Section 3 7 that the modifications to the sem:-modified Forg were not intended to
eliminate supertorque events but to reduce the frequency of occurrence and

ampltude of them The intent was to make the strenng response of the semi-
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modified Ford rasemble ihe steenng response of the peer vﬁhk:fa :Chevralet

Caorice) ‘ g
o Chevrolet  Semi-Modified Unmodified
B ‘___N_Capricg______w_‘__wfordﬁ«_w _ Ford , o
- Vehicle Driven - Percentage of drivers complaining N
a0 (complaints/number of drivers) :
First ,.“0%_(0’51.__%20%4(4'?0)_‘.‘.. - 78% (7157
Secord ;_za%iafnl_mmaffa_zmaz.m__,so%.(9/1s},. .
Third ~8R (N3 18% @iy e ey @
Overalt I 13% (4/31) 8% (6/34)  53% (18734

. . * See Text
Table 4 - Volunteer Driver Steering Complamnts

The data tabuiated in Table 4 suggests that the :'nmodifieq Ford exhubited an
undesirable steering behavior that was either diferent or substantiatiy more

. . &
ronounced than either the semi-moedified Ford o the Chevrole. whicg,
p

resembled each other.
4.€ Slalom Course Test Resuylts

Appendix Q contains graphical reoresentations of the time hustory of steering
Wheél position (top graph) ar ‘orque (bottom graph) for the stalom course tegts
of Vehicle 5. the unmodified Ford The graphs are labeled CyDas through
CVD52 Runs cvoss through GVD 42 Were drivee on the 59-ft slatom course
Runs CVD 43 through CVD Szﬂwere deiven on the 100-ft slalom course

An examination of the graphs for Rung CVD38 and cvh3g revegis thay
Supertorque wvents did not occur, probably because the anguiar vpio;.,:-,{ of the
steering wheel was too low An examination of the video recording of the
extetior view reveals that *he vehicle tracked through the course without undve
understeer or oversteer Mo cones were struck :n Run CVLC38. Cone 3 WHSs

struck dunng Run CYD3g when the driver apparently misiudaed the Clearance.

A
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Nurrais were assaned to the cones (placed In 3 straight fine} in the order of
appeararce n the vehiclé path

An éxamnaﬂon of the graphs for Runs CVD4D through CVD42 reveals that

supertoraue events accutred in each of the runs. An examination of the video
. recording of the extericr view revedis that the vehicle looselv trarked through the
course with a shight drift around the third and fourth cones in Runs CVD40 and
CVvD42. No conres were struck during these two runs In Run CVD41 the
sehice appears 10 understeer then Oversteer ana failed to track through the
- Tourse  Cohes 2 and 4 were struch dunrg this atemnt

Figure 1€ contains graphs of data and data calculations for Run CVD41 The
upper g}aoh i the time history of apphed torgue ang steerng whee! position
nlatted along a comm.an axis  Tha foywor graph s the 1ma history of applied
'oraue and the calculateo steering winal anqular valocity plotted € g a
common axis
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Figure 15 -Vehicle 5 50-ft Siatom 4 1

An examination of the upper graph in Figure 15 reveals the occurrence of three
supertorque events during this run. These events occurred at about :6.3, 7.5,

and 8.9 seconds into the data file" A close inspection of the steering whee|

position curve in the upper graph during the time of the second supertorque

event reveals two points of inflection located at about 75 and 7.7 seconds.
ouring this time interval the steering wheel stops its right-hand motion, reverses
direction. stops. and reverses again to continue or in the original direction. In

- the onboard videotape fecording of the run. this erratic steering wheel motion is

Unike the Purstst Course Tests where the data acquistion system w,  tnggered by the
anver at about the same time as the ihrottle was opened to begin the mtt?facce%eranon the
drver manually triggered the systemn during final approach to the Serpentinie. Slaiom. ang
Lare Cnange Courses  n thig fun it 1s apparent that the driver triggerea the system about 5
SRCCNAS DElore Seqin 1ng the ngh-hard turn around the first pyton
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drivers and by some velunteer drivers following runs through the ‘puréurt Course.
An examination of the onboard videotape recordings of the volunteer drivers
reveals numerous occurrences of this behavior.

A s?hﬁitair:é'téé?ing wheel response occurred during the first event of Run CvD41
and it is also visible in the videotape recording.

A examinétion of the lower graph in Figure 15 during the period of time betwean
) 7.0 and 7.8 seconds reveals an interesting aspect of the behavior just describad
Rernember that in this graph the curves are steering whee; applied toraue and
steering wheel annular velocity. By following the curves from 7 0to 7 8 seconds
and with reference to steering wheel position depicted in the upper graph the
following sequence of events is suggested.

o

&

At 7.0 seconds, the steering wheel is positioned about 200 degrees
counter-clockwise {of center Straight ahead position), the driver i1s
applying about 2 fi-lbs of clockwise torque, and the wheel is
beginning to slowly move clockwise. At 7 1 seconds, position is
about 175 degrees counter-clockwise. applied torque 1s about 2%
ft-bs clockwise, a. 1 the wheel is now moving clockwise at about
200 degrees/sec. mt 7.2 Seconds. nosition 1s about 130 degrees
counter-clockwise. applied torque s about 4 fi-lbs clockwise, and
the wheel is now moving clockwise at about 900 degrees/sec. At
7.3 seconds. position is about 30 degrees counter-clockwise,
appiizd torque is abouyt 1% ft-lbs clockwise, and the wireel is now
moving clockwise at about 1100 degrees/sec. At 74 seconds,
position 1s about 75 degrees clockwise, apolied torque 1s about
12 ft-lbs clockwise, and the wheel I1s now slowing to about 1000
degrees/sec clockwise. At 7.5 seconds, position is about 180
degrees clockwise, applied torgue has increased to about 20 ft-Ibs
clockwise, and the wheel has now slowed to ahout 600
degrees/sec clockwise. At 7 B seconds. position is still abyout 180
degrees clockwise, applied torque s about 17 ft-lbs clockwise, and
the wheet has now reversed directions and is moving about 100
degrees/sec counter-clockwise, At 7 7 seconds. position 1s now
about 200 degrees clockwise, applied torque i1s about 3% ft-lus
clockwise, and the wheel has reversed directions again and is
moving about 500 degrees/sec clochwise. At 7.8 seconds. position
IS about 225 degrees clockwise, applied torque 1s about 1% fr-ibs
counter-ciockwise, and the wheel is stationary, which approximates
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the starting ?cond;tions.except the viheel is now positioned
clockwise from the centered pusttion.

N the sequence of events just described, the driver experienced a condition
between 7.3 and 78 seconds where he increased his clockwise steering effort

. By more than an order of magnitude (from about 1%; ft-Ibs to about 20 ft-Ibs) only

to have the angular velocity of the steering wheel change from about 1100
degrees/sec clockwise to about 100 degrees/sec counter-Clockwise. The
steering whee! came to an abrupt stop in about 200 msec (between 7 4 and 7.8
seconds) while the driver was applying in excess of 15 fi-lhs of torque. This
event could violate the expectations of a driver that was not familiar and

experiéficéd with the phenomena. During the Pursuit Course testing cf

.Vehi'cle 1. Drivers A. B, and ¢ described the phenomena as a steering wheel
"kick-back.” Driver C stated that that it was fike ‘stubbing your tae” on an unseen
obstacle. Volunteer drivers described itas a steering wheel “back-stap" or “kick-
back.” Some stated it felt as if the wheel had “locked up " ¢
During the testing of Vehiclés 1 ang%Z, Drivers A. B, and ¢ complained of sprains
and minor muscle pulls caused by steering whee! lock-up and steering wheel
kick-back supertorque events. Each driver claimed to have developed 3 strategy
for coping with the kick-back phenomena after he had gained some experience
with it. The stated strategies were all centered around the anticipation of when
an event would occur and the employment of various tactics to minimize the
adverse physical consequences. The tactics consisted mostly of optimizing body
position along with hand positions on the ste~"ng wheel to enable maximum
torque generation capability while ensuring a firm (four-fingered) hand grmn.

The onhoard vid=o recordings of the volunteer drivers contain some indications

that an upaware driver may lose his grip on the whe=t. with subsequent luss of

control when encountering the phenomena for the first ime. Notabie examples
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were Subject 122 (third vehicle. Sth run® ). Subject 201 (first vehicle. first run),

and Subject 401 (second vehicte, 3rd run).

- . Notwithstanding' the steering phenomena described above, the test driver
_ feported that apparent loss of traction was the cause of the failure to make ail

gates in Run CVD41  Remember that the Slalom Course tests were being

driven by Driver A" '

An examination of the graphs for Runs CVD43 thrcugh CVD52 (100-f Slaiom
Course) reveals that supertorque events were virtually rnevistent during these
runs. An examination of the video recording of the exterior view reveals that the
vehicle tracked weijt through the course without undue understeer or oversteer.
During Runs C\'D49. CVDS50. and CVD52. the vehicle drifted while rounding the
third and fourth cones During Run CVD51. the vehicle drifted more while
.rounding the second and third cones prompting the ariver to abort the 4::1 by
bypassing the fourth and fifth cones.

The results of the Slalom Course tests dzscribed above indicate that steering
tests on the subject vehicle., based only on a 100-ft slalom course would
probably fail to reveal the subject steering condition

4.7 Lane Change Course Test Resuyits

Appendix R contains graphical representations of the time history of steering
wheel position (top graph) and torque (hottom graph) for the tests of Vehicle 5 on
the lane change course The araphs are labeled CVD53 through CvD9g*

Although this event occurred before the second U-turn. n ‘s possible that low engine idle
SDEed couid have contributed to the event :See Foo'note 11

Drver A 1s enysically big and strong. He was expernenced and very proficient in performing
rac.a ond aggressive steenag maneuvers in this vencie

" Run GVD s rot nluded because the data was not properly recorded bty the onboard
BYSTE™M A€ L 3 a8k O error
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Incluaed n Appendix S 1s' a sketch (not to scale) for each of the lane change

tasts  Tha approximate path of the vehicle through the Course is depicteq.
Struck conés are aiso indicated

The test sequence numbers for the 7-11 course tests are tabulated in Table 5.
For clarity, the prefix “C\D" 18 not included in this and other tables that follow.

Spéed tmph) 30 ft Gate . 40ftGate 50 ftGate 60 ft Gate

-5 f 53
20 . 54"
25 i 55 N
-30° 56 apm
38 ] 57 81
40 582 .. gowm 64 L
45 f 59 83 65T Kii
- - 50 . o 66 .68
L85, [ T ' 697§
8o . . N To™
}T T "’ZMEnimum'Speed:féii Supertorang ;

PO

i 'L nss of Contres Spead
Table 5. 7-11 Course Test Numbers

An examination of the graphs of Runs CYDS53 through CVD70 reveals numerous
incidences of Supertorque events The frequsncy of occurrence and the
amplitude of the events generafly increased as the vehicle speed increased for a

given gate size or as the gate size decreased at 3 given speed

‘speed is reduced. the rate of steering inpit required to drive through the couraz

decreases cventually the rate of steening input falls below the rate nacessary to
cause the subject steering condition to oceyr

1%
L

56

N
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For each gate size there a8 a maximum Speed that the vehicle would track
through the course without striking pyltons "(See Table 51 The test dnver
reportedt that it was loss of traction (with subsequent Jrift understéer. and/or
. oversteer) and not the subject steernng condition that caused the vehicle to fail to
track through the eourse. An examinatinn of the exterior-view videotape
recording generally tends to confirm that loss of traction was the apparent cause

of striking pylons It should be remembere¢ that these tests were driven by
Driver A™, '

The results of the 7-11 Course tests indicate that that the subject steering
condition occurs before the vehicle reaches its abparent traction Iimit for the 30
and 40 ft gates. which require rapid and aggressive steering inputs, The tests
for the longer 50 anq 69 ft gates. which require iess rapid and less aggressive
steering inputs, indicate that the subject steering condition and loss of traction
~ccur at about “he same speeds. Interesting to note was the fact tha®, the

80-ft gate there were virtually no supertoraue events even though speeds
increased to 60 mph.

57



The tést sequence numbers for .he MV course tests are tabulated in Table 5,

- - Speedmbhf  3030-30 404045 50.50.50

" gebim

§ A=5;Cft RSB ASBECH-

26 ;
26 [T ' —
- - 73 -

.35 74 77

Y40 752 78 81

© 45 [T 7gT
50 ;. 8O® 82
55 83
e - S

! Minimum Speed for Supertorque |

. *'Loss of Control Speed i
Table 6 - MV Course Test Numbers

An examination of the graphs of Runs CVD71 through CVD84 also reveals
humerous incidences of supertorque events The frequency of occurrerﬂ. and
the amplitude of the events alsc generally increased as the vehicle speed

. mcraased for a given gate size or as the gate size decreased at a given speed.

For each gate size there was also a minimum speed necessary to cause
Supertorque events to occur (See Table 8). This resuit was also expected
because. as the vehicle speed is reduced. the rate of steering input required to
drive through the course decreases, Eventually the rate of steering input fails

below the rate necessary to cause the subject steering condition to occur.

Fof each gate size there was a maximum speed that the vehicle woulg track
through the course without striking pylons (See Table 6) The test driver again
reported that it was loss of traction twith stibsequent drift. understeer. and/or

oversteer) and not the sutject Steering condition that caused the vehicle to fzif to

T el e s e e o m—tes i emen.

DR TR S, Suew Fontnote 15,
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track through the courgse. An examination of the exterior-view videotape

- recording generally tends to confirm that loss of traction was the apparent cause
of striking pylons. ‘

Figures 16. 17, and 18 contain graphs of data and data calculations for

. Runs CVD71. CVD72. and CVD73 respectively. The upper graph is the time
history of applied torque and steenng wheel position plotted along a common

| axis. The lower graph is the time history of appliad torque and the (alculated

- steering wheel ’angular velocity plotted along a common ais.

lhferesting to note was the fact that two supertorque events were noted during
Run CVD72 (25 mph) even though tre vehicle speed .as lower than Run
CVD73 (30 mph) which produced no supertorque events Run CVD71 (20 mph)
also produced no supertorque events. The probable cause for this apparent
contradiction was that the driver did not execute Run CVND72 well and ha't O act
“avickly to “catch up” by aggressively maneuveiing the vehicle. Agaressive
maneuvers would require high steering wheel angular velocities which would

cause supertorque events to occur.

An examination of the graphs in Figures 16, 17. and 18 confirms that some of
the steering maneuvers were done more aggressively during Run CVD72 than
wera done during the other two runs.  This indicates that. although the
occurrence of the subject steering condition is directly related to the ra‘e of

steering input. it is only indirectly related to actual vehicle speed

The results of the MV Course tests indicate th~t the subject steering condition
occurs before the vehicle reaches its apparent traction hmit for the 30 f gates,
which require rapid and aggressive steering inputs ’f‘he tests for the lewger
gates (40 and 50 f). which require less rapid and less aggressive steering
¢
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nputs. indicate that the sub;ect steering condition and loss of tractlon oceur at
about the same speeds
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The test'sequence numbers for the AMY course tests are tabulated in Tabte 7.

occurrence and

vehicle speed increased for a aiven gate size or as the gats

”§Beed (mph)

30

v 35

e
;“ 45
50

55"

- given speed

i

30-50-30*

- 40-5040 %0 80140
{ ag"
‘ ‘8991 : 9506.00™
[ 8sm ) 97
: 86 | 3= 98
87 9%
88(2)

 Loss of Control Speed
* Note: This series drven with left hand only and traction
it speed was not determined

Table 7 - AMV Course Test Numbers

An examination of the graphs of Runs CVD85 through CVD9:

_ also reveals numerous incidences of supertorque events.

™ Minimum Speed for Supertorque

(two-handed runs)
The frequency of
*he ampiltude of the evenis also generally increased €

siZe decreased at a

For each g"ﬂe size there was also a minimum speed necessary to cadse

supartorque events to oceur {See Table 7)
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recording generally tends o confirm that loss of traction was the apparent cause
of striking pytons '
- Figure 19 contains graphs of data and data calculations for Run CVD89. The
" upper graph is the time history of applied torque and steering whee! position
plotted along a common axis. The iower graph is the time history of apphied
forque and the calculated steering wheel angular velocity plotted along a
common axis. .-
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‘rom 13.0 16 13, 8 ceconds sugges's that an event accurred that was verFeimitgr
to the event that oecufred during Run CvD41 {See Figur: 15) in the ontnary
videotape recording of this run. erratic steering wheel motion very gariar ¢ the
kick-back motion observed in Run CVD41. is clearly visible - '

Ar examination of the grephs of Runs CVD95 th}cugh CVDYE one.handed
Tuns) reveals s~me occurrences of supertcque gvents  Noane of s eyvents
praduced torque ievels greater than 15 fi-ibs  Remembar that the At Fag
__ been instructec not to ‘muscle througn *" and to use 5 mare b an ar
15 ft-Ibs of torque. He was encouraged to dnve with his to% band ¢, R0 e g
" torque generaﬁon cambmty

A comparison of t“e sketcries mnriuded in Appertix 7 fu Wies VIR and
CVYD91 (35 mph two-handed runss and Runs CVDaS TVIGE ana OVIGO
(35 mph one-handed runs) reveals that n¢ cones we.- Bk when thet e
was driven two-handed and that numerous cones were «res when the yehpts -

was driven one-handed

The test drtver reported that it was e sty resr snea ¢ the vahicia trqe

Leve

caused the vehicle to fail 1o track throuah the roures  Tha 1% o torgue hmd

restricted his ability to quicklv maneaver the ceh 6" Tha gee 4e ot Heo

reported that he probably revd? ~ct have appteg « g’ gedty e ote sunontar tue
hécauée of the ‘Pﬂ -hﬂnd-[’ﬂ'.v reauirement . An axamsnat mn o BRI g
videotape recording genc -atty tends to o - twat ciese sles-my resrones wias

the acparen cause nt sinknn pyinas

Fro recogfre of tha L1, Cagree tagte s L T o AR LI

ITR e g s sa canespe by OO Tiget o b
FUOEL TR qates hac handdeg ahe: whick caf e rar v a0 hnoeor s - R T 4
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. 2ss of steernn wheel contfer &uld present an unaware driver with 2 very

H

d-Ficult task ©f fraintaining control of the venicie,” Remember. e test driver™
-s>pt}re=d that the subject steefing conditicn was not the cause when the vehicle
‘aifed to track through the course However when the test driver was Emited to
one-handed operaton mn the tests for the 20-50-30 gates. he reported that the

suhject steerng condition was the limiting factor of vehicte perfarmanceé which

© raused the vehicla te fail o track through the course

4

o
.
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5.0 _SUMMARY OF RESULTS

_ The majes findings of the results of the tests conducted are summarized bel- w

-En T

The sublect steenng condition described n some corrplaints as
steering wheel bind. was cbserved durng cerfain aggressive driving

fianeuvers with the subject vehicles. when the steermg wheel input

tate was ranid enough 1o ‘beat” the pawer-steenn hydraulic system

i

When 34 law enforcement cofficer volunteers were asked to evaluate
the handling performance of three test vehicles on a “"combined skills

pofice pursuit” driving course, dllegations of unsafe performarg were

alterrd {the alterations were intended to reduce put not eliminate the
subject steering conditiony Ford Crown Victoria and a peer Chevrolet

Caprice. However. steanng was cited most often as a problem for the

were three instances \ here drivers lost therr grip on the steering whesl
during an apparent episade of the subject steering condition.
When a stock Ford Crown Victoria was driven through vanous siag'om

and fane change courses the subject steering condition was generally

“noted for au three veh.cles, inciu” ag a stock Ford Crown Victoria. an -

* stock Ford Crown Victoria® During approximately 300 test runs. there

noted at speeds up to 55 mph but control of tha vehicle was rmaintaired -

up to the limit of tire traction When the test driver attempted to drive
through one of the lane change courses using his ieft hand only. he

was unable to successfully negotiate the course. apparently because of

the subjent steering condition

i
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11-00-2 _ L Steering System==Servidi .
o RS AR

. At e
‘Itbgﬁuwek

e e on e i v e« e a1

T MAKQ (he 10hOWINg SrAIIMINATY *RSIS Farars ragiiam

Or servicing power steenind

SSENT 1M TR DIWET Stepnng g Seal

gl ows

Ll Ful the regeryst to'sn.e".‘»f canar

I Runthe engine untd the tuitt reacres norma
operatng temperature ot Fd T3 O
(165:.17E°F)

3 Turn the steerng whee! ail the way to the ieft ang

ngnt severa: imes .

CAUTION: Danot hold the wheel in tha tar
ieft or nght position.

4 Check tne tluia level ) —

(8]

~ fair 1s st ttapped i the sysrum reter "o Puraing
Power Steering bystem ot Air

Fluid Level Chachk

*  Runtnhe engine until th2 fluid reaches rorma: -
operanng temoerature ot 74 -T2 C
(1657 378°F)

2. Turn the steering wheel all the way to th+ teft ang
nght saveral umes Turn the engine off

3 Check the flud tevel in the power steering
rege-voir if the ievel s luw, aad Premium Power
Steering Fluid EEAZ-19582-AA [ESW-M2C335-F)
or equivalent

CAUTIGN: Do not refill the reservoir.

Pumn Belt Chack

Replace antt adiLst broken. glazed or worrn pump
beils Rerer 12 5eCr 2nwd O for aguistmant
procegure LA

Fluid L.éak Chéck
1 With engine 1ing, turn steering wheel teft to ngnt
severat times Check al possidie ieakage points

2 . Tighten ailioose fitings t5 specification Repiace
damaged lines anc¢ sea's

3  Checx hoses for cut O-rings

Turning Sffort Check
Ensure tront wheets are properly aigned ard tire
presswe s correct tatore checking rnng ettors

< Park vehicie ¢n dry Songrete ang set the parkng
Draky

Z.  idie the enging for two or three minutes  Turn the
steerng wneet to the e ana rqnt severa! mes
twarming hurtn d® T39O (110 F120 M

PRI

[P

e Tttt e e e

-

11:00+2
resTiNg . '
i Preliminary Tests -.- B S Nith thn enaine rutming, attacn a 6Uil scate to the

(M OTInA SrAsnng wheel S1attng b an the 15ag
ANERIS N S gnt-anNead CosSINer measure tre
Dult [e:3UWreq 175 urn the steen~a wheer one
LOMDetS fevaiion N @ach Srection Static
Sterer s wWhee Tyrairg E%5r1 snouig measure 7 5
oS of powe”

e Bt e b b gbe sabson st ke 20

Pump Flow and Pressure Tests

Eetore performing the pump fiow and prissure tests,
Compiete tre tollowing CNecKs 121 S2nghions which
W Tause 1285 O Dower assist Take corrective
action |t nacessary

-

“heck cump reservor for preper tlud levet

-

z Theck tres for correct ar gressure

i

“heck purnt Jelt for proger 126s0n

) ~heck pump 10r corraCt Mone and veh.nie
apphcanon

£ “hack Ir ~arrenrsize pultevs on oump ang
engine

£  Theck entre svsten t~r damaae Replace parts
as necessary

It the above Hems are 10 soeciticadl ' or have been
corrected, ang the 10ss 01 assist stil exists, teat the
power steer =7 pump How and press«re 1o determmne
whether the troubie 1s m the pump. power steernng
pear. contrsivawt < Hinthe pvoro DOost valve, 80
equippeag

Test Equipment
' Engine tachometer

17 8°Cto 148 9°

2 Thermometer
RINVERSY

C(0°Fto

Ratunaa Pawer Steer.ng Svstem Analyzer
344-00 207 or equivaten:

4 Setof adapter fitangs

The test procedure usad n conuncuon with the
Rotunda Power Steerinc System Analyzer 014.802067
or equivaiant, provides 1 method tor checking the
complete power sieering system. This anelyzer can
be usea on integrs, or PoR-Integral bower steenng
systems to geterming the cause of hard steering
and Qriack ~1 assist CONCerns

The analyzer provides reaoouts for the fctiowing.

& System Back Pressure

e Pump Flow

#® Steering Gear internat Leakane

& Pump Rehef Pregsure

The wntarpretation of the apove reacdys will determin?
wnich of the following conaihons cr ¢ “'ﬁcmems are
the cause of the concern (“

# Restriction m Hoses or Fittinas '.,‘:",
¢ Stcking Gear vatve e
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11-00-3 . e 77 Steering System==Service ' Lo 1490-3
TESTING (Continted) ) o , o b

& inethicient Pump Cam Pack 3. Trreac the other agapter of the a~avzer@iff the

® Sucking Re et Vaive R A ©oDume b

. R ) _ a
& Binamg n Susoension . 2 lannect tha anailvzer tn the adacers Tightan
' TN zoanesnons 1 2O0Nm (% ¢ 'tlmaxsg‘mm
f.: Test Froceduie e 3
b * . Tncennect the gnahvzet it the steenng sysiem, : 3
i TAMOVEe the pressure hiing from me pump and : -
: 1SNNEGT ! .£°0 tNe anpropnate agapter ot the
{- -anaivzer ’ :
- POWER STEERING
T RESERVEIR
POWER STEERING
: “t SEAR
; BOWER STEERIG - 'ﬁ’:t» :
i ANALITER i ) i
£
EXISTING HOSE
~¥in PRESSURE
. asses-A

n

[

it How arops betow & 2 iters min. {1 4
Jalons min.j repiacse pump.

T lomopetely ciose and partially aoen e gate
vave tt.ree imes (Do not aliow the valve to
‘emam Clos2c 12, more than tve $econds.)
Chserve and record pressure, kPa (psi),

Add power steerning tuid. « required. Start the
2NaiNe ensure [raNsMISSIOn 15 n PARK and the
parxing prake 18 #1gagea andg run it tor
approximarely (wo minutes with the idie set to
specification.

v - ——ninry

Record the foliowing: s

NOTE. The vetucle must not be moving during the | Pragsure specification should mamtain a current
following checks. cressure between 12G0- 1400 psi minimum $0
a. Flow. sters mm. (gallons rvajat7e" = 2°0C ~ maximum. if the pressure recoraed s iower than
(172° = £°F) . f the minimum specification isteq. repiace the 3
! cump.
o . a3 o e Xy e I -1 e - .
8 P"essuret.h pSi a: 72 ‘ = : "C( 727 £ £7F)ar i the pressure recorded i1s above th@maximum
'dle witn the gate vaive tully open - spechCaton usteq, replace pumo.
" .
] l_f‘ flow iIs befow‘?‘ Mt:r.s min {*8 . 8 1crease e engine SNeociramiais to i
2au0ns ‘:T 1,0 °“'f‘h° mayreauwra = 20Drox:mately *H00 rpm Coser e and record
ervice .'yvever‘ at thes point caontinue the vaw HtRrS min (gauons min )
J-agnosts Check tor t'ow ang reuwet
cressure agamnst the venicle ang engine * if flow sxcends the maximum tree flow
reing testen spacmeanon. repiace the pump ) o -
® 1if pressure 1s apove 1034 kPa (150 psy), 3 “hecxidle speeq. and set 10 specification of
cneck hoses 121 restricnons recessary With the enqing aiic'e turn (or et
. an assistant turn) the steering wreel tothe LH
Partiaity ciose 1w gate vaive to build up 5100 ana RH stops. Recard tre pressure Aa flow at
kPa (749 ps:). Coserve ann recora Hlow stons ¢
{htars man j{gattens mm jat 78 » 2°C (V72 &
=5 F) s

o




11-00-4 .

TESTING (Continded)

m:

- Steering System-—Service

. FEBSSUTe COVeINDRT at DILr S1IDS SANUIS b

Nedlly 1M SAME 25 N0 M I ‘MU SUME LIk

pressure.

At the same time, ! 2w 3NCu 9 2rop beiow * SL

(b gaucn mun j if cressure 2oes nopreazn

CMAXIMUM OUIDUL CT 1 75 1793 N Orop DIow
J19L{ Sqaton ™inj escessive mierna: wakage

1S occure 3 Remave 70 Jisassempie the

sreening jear Remale gamacsed Or oroken parrs
Eay partcuar attennion 1~ e 0islon and viave

<eals 1nr gamage

L]
AR

| faf BLirg Tne steenng

T rn{nr FAve st asistant turn) steening wheet
ShQTH 1) USIN directuons, ang 1eiease Quickiy
se walCrng the pressure gauge The needle
SNQUIN TIVE 1TOM 1N NOTMar DACK pressure
reamng and onap back as the wneet s reressag if
11 COMES DACK SI0WIV T SHCKS, eTher the rotary

VAN ITP SIRRNING GBAT 1S $1IKING O Steening

CON NS DINAING L LACK the Co:umn batore

Jear .awve »

NOTE, If 2ONQIton st @Xi8ts. 2180k Ba? 11ants.
nkage rerwe, Reter 1o 0agnos:s

Disco.gtect and temove anaivzer and connect
nes

PRESSURE SPECIFICATIONS I
- Minimum Relet Meaxtmum Qeliet . Maximum Free Flow 4
H Minimum Rlow ¢ Pressure Pressure Pyr ’ £ 1500 RPM
Liters/Min, Gal.jMin kPa pet . kPs pa Modei witers/Min, i Aal M, ¢
. 57 ; tL g2m 203 §52¢ . 1380 480-AA 2.8 342

. ''MPORTANT Flow deoencs cn SumD TGOS encne fOT ant Lutey 73 173

ra ze

cT ™ISt 36 SN0 SDeCICANGT wnen crecking

PUMD M P T * OW C30ACHY .
~ At IGTG SD@6G IVBNICI ro! moving:

CG3069-K

4

Purging Powe; Steering System of Air’
Air trappec in the power steering system wnich

causes a whine or moan-type noise can be removeg

by usINg @ power steering pump air evacuator

assembly {acvac tcot) Froricate as snewn. or yse

Rotunda Vacy.m Tester 02 1-000 14 or equivaient
aunacn sTotpEA CAB
D ENSURE ™'Y S5,
(RS el 73~

\//»

6 357 93mm

AN CTPrEn

t

!

14516 INTH

TUBING S EX Gl ASS CTES_

ROTUNDA 021-00914 (RECOMMENDED
DISTRIBUTOR MACHINE {(ALTERNA“E}
A'C MACHINE (ALTERNATE)

o
- v

- e

SN

£ 35.7 3.
T 486 IND

SOLD BACK AT (EAST
3778 118 RCh \

; ~
i N
e s Vs R
i = e}
<4 -
A e -
7 t ~ &%
/ i
H t
ACL UV WS SACUUM SQURCE
G

CAUTION: Under no eircumstances shoutd engine

vacuum be used. . »
* - Chetk power steaning fluid and flif reoured

=n

Premium Power Hleenng Fua £6AZ- 15582-

{ESW-M2CZ23-F) or equivaien? 2 the minmmum

‘naication on the reservar

with
AR

ot - eamre gttt e ot dbg bt e 4o

ry

o

Hemove endine coit wire and raise tront wheels
st hioar Reter to Secton 00-C2

Crank enaine weth starter motor and sagek figd

eve, 5 atttern steening wneet at trs hafe
¢

‘(’5‘:
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 GUIDELINES FOR
THE  EURLURTION RHD 1 s*aucwmnr

'DRIVER TRAINING PROCESS 1
mn LAY EMFORCEMENT PERSBHML

Yy
The Internstional Assocxatxon of Du'ectm's of

. Law Enforcement Standards and Training
@ U S. Deoortrhetit of Transoonertion
National Highwoy Tramic Sofaty
dm‘lnlefchon

Funded by NHTSA Graxt No. mmzz-sv-x-osxz‘: m.ss-oom R
. Puablished May 1999 T
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National Highway N
Trattic Safety .
Admanisiration
. T UGt
T ———— R
. - ) o
TR
Dear GENN—

We are conductng 4 test ptogram at the National Hipbwav Tratfic Safety Admunistrancn's (NHTSA) Vehicle
Research anu Test Center (« VRTC) tn kEast Libertv, Chro. We are inviting oificers trom several depariments
to participate 1o this program so as to obtain a diverse sampie vt driving abtlities and expenences. [t 13 not
the purpose uf this program to evaiuate cither the Laviae spibty o th individual officers or the adequacy of
their depantment s unver SraINAY Programs.

The tesuni involves police oificers driviny three pohce vemicles IATOUCH J Lolrse on un dspnait surtace,
marked With pytons. The three vemctes wal be suppucs ov tne YRTC, but the ufficer muy aiso dnve mis or
her own pohice venucle througn the course. 1f destred.

We an: seeking tne services of four {o eight police orficers who meel Cenam critena for ~Hcipation su this
prograx.. First. the otficers must spend 2 sigmificant portion ot thewr ume dnving pob®  Cnicles, Next, we
wud fike oae or two officers that it mto cach ot the tour tollow:ng categunes:

1. Male - good to excetlent dnving skills

2. Male - averave or tvpical driving skalls

3. Female - above average upper body strength

4. Female - average or tvpical upper body strengih

This 1s & very shon term program and we would like to complete nur testing by Septemrer 16 of ttus year.
It takes about two 0 three rours to conuuct the testng on each orficer, »0 we wiill not ask that more that two

tficers participate on the same dav. The NHTSA wul reimburse vour department tor anv necessurv travel
expenses.

1 hope your department s interested 1a heiping us with this program. Please contact either myself or Don
Willke of my Matf withh vour response of «f vou have any turther questions.

Sincerely.

-

K .11
y
(/:’f,(/&_.a/u/ i,

Mol _

Michaei W Monk, Acting Drerector
Vehicie Resesrch ang Tost Center
15131 00b=i511

.. - | .
ﬁ n,.,.w""‘"

Y T It

wdfC SAFE™» w [T Nt
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- 2t Ig - Looranon

Nationat Highway

Tratfic Satety
Admirustrotiornt

 ————— - BTSSR
Ly S — : ‘ )

SIEERIATR,
| R
Dear dMEININNENNN.
[ }

-,

[ would Tike to thank you for allowing several of your officers to participate in a test program wa are
conducti:g at the Nationat Highway Trarmic Satety Admimstration’s UNHTSA) Vehicle Research and
Test Center (VRTC) in East Liberty, Ohio. Their perrormances through the course and their opiins
concermng their experiences have been very helptful in vur anatvas, .
We are now beginning a second round of tesung and are once again requesting your cooperation.
This second series of tests wiil be very simiiar w the first in tiat we dre inviting otficers from several
Jepartments to participate SO as 10 obtain a aiverse sumpie of dnving Jotlities and experiences, As
with the first series. It is not the purpose of this program (o evaiuste either the driving abuity of the
:ndividual otficers or the adequacy of their depastment’s driver tramng programs.

The testing will again involve police officers driving police vehicles through a cou¥ on an asphalt

surtace, marked with pyions. The venicle, will be supplied by the VRTC. but the otficer may also

drive his or her own police vemcle through the course, 1f desired.

We are seeking the services of twe police officers who meet certain criteria for participation in this
program. First, both otficers must spend a sigmficant portion of their time driving police vehicles,

The officers should, in your department’s judgement. qualify as skil'fui t0 nighly skillful drivers. We

are seeking both male ana female officers whose primary 1ehicle assignment 15 to a Chevrolet Caprice

or a Fora Crown Victoria police vehicle.

“This is & very <hort term program, so we wouid like to comolete our testing by October 31 of this
vear, The testing takes about two to three nours per officer to conduct and it is not necessary that
both officers parmcipate on the same day. The NHTSA wii rempurse your department for any
necessary travel expenses v

I hope vour department is again interssted in nelping us with this program. Please coritact'.eizher
myseif or Don Willke of my statf ax 513-666-4511 with vour response of 1t you nave any turther

questions.
Sincerely,
. - At a0 Jrle
chevy . ' B Michael W. Monk o N
B o ' Acung Direcior < :
; . (;;.

. 2UTE SAFEYY = UTNE
4 ar) a0 4-3393
""" e 5 . . ) Ansn D Ares 3BB-0123

Heny ogai1agggat .

ey



Dear NN,

We are vonducting a test program at the National Highwav Traffic Safetv Administration's
INHTSA) Vehicle Research ana Tast Center 1VRTC) in East Libertv, Ohto. % ¢ are inviting officers
from several departments to participate 1n tnis nrogram so as to obtain a diverse sampie ot
dnving abilities and expeniences. it1s not the purpose of this prosram to evajuate erther the
drving ability of the inanvidual officers or the adequacy of their desartment s unver trauning
programs. . A
The testing will invoive police officers driving police vehicles through a rourse on an asphalt
surtace, marked witi pvions. The venicies wul be sapplied by the VRTC, Lut rhe officer may also
drive his or her own pulice vehicle through the course, if desired.

We are seeking the serices of two police officers who meet ceridin cnteria for pa-t, ipation in
this program. First, both officers must spend a significant portion of ther time % g police
vehicles, The erficers should. in your devartmment's judgment, qualily as skillful to highly skillful
drivers. We .re seeking both male and femuie offices whose primary duiy vehicle is a Chevroiet
Caprice. These oflicers should be “in the ne of duty” dunng the testing,

Thix is a very short *~rm program. so we would like to romplete vur testing bv Nevember 4,
1994. The testing takes about two to three hours per officer te conduct and it is not necessary
that both officers parucipate on the same dav. The NHTSA will reimburse your departmena for
any necessary travel expenses.

I hone vour department is interested in helping us with this program. Please centact eitl.ef
revsen or Don Willke of mv staff at 513.666-4511 with yeur resporse or if vou have any further
quesuons.

Siricerelv,

Michaei W. Monk
Acung Director

NRD-23:RLKIRKBRIDE :siw:i0 '.0/94:513.666.451 1
Copres to:. NRD 20 Chron . -

Kirkbnde

Willke

Parmer .

“ile ¢
4



This s WENERERNE illinp srom the T.0. SOT' . URTC Un

£asl L.beriv. Je
LoTR . eNTEUCLLINS w Te8T Trofram oL poillice repicles.  We ar
d

¢ foi.citinmg law

vRICTCEMent Lgenclies U0 assS1st in vur rrosram uv Troviding personnel to
ar he trograim invelives | senacinz imout 1 houy
raving jolice venicles provided v o1s onooeir CoTCITIRG seiLis urban
DUTSWLL course, 15 used in some PD rraining prosrame.  lax speed is 25-15
PN, HUL course r2aniles aggressive oriving manuevers, While our purpose
itls to eatlier lata Ior aur test frerram. Tuest rubiects have reparted | .
thelr particizatiin uad practical asue [0 deveiopinz appilzable draiving

skills

- o S, PR,
TIEIate @ onesr suntepns,

‘pecificaticony: . -
Need I orficzers

A )

4

sood-sxecellent friving ki
Acting im llne I duty tn .ur costing
. saprice or  oown Uictoriag
# female,maie L. .

cain late Toonre o
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- Briefing A

1) State for the racorg :hé dato. ume. &nd place |

2) State ‘or the recrrg the persons in the room

3) State forthe fecord the subject numbper assignment

4) State for the record gy vidgotape racording

5) Are you aware of the recording?

8} Du you object to the record:ng?

7} Have we ever met before today? The others?

8) Before we begin | must caution you that you must nat curlicly disclose any
information vou acquire cuning your parrc:panon wen w. until we tell you it is all
nght 1o do so You mav aiscuss win your commanaing cfficer your experiences.
arter poih:mq DUt R 1RQUITEMENT 5 DITIest IS NfCrmason from publc

disclosure Do you aaree 19 be t‘-OuNM v this . eguirement? Do you swear to not
publicly disclose any information acawired as 2 resuit ~f vour partic.# .'on here
- today?

3) How many years have you been emploved ¢§ a law enforcement officer?

10fWhat is you current 1cb assignment? ’ ‘

11,How many heurs a weekr do you spend in a patroi car”

12)What kind of car? What percentage if more than one

13)1What is the size of your police foree?

14)What is population of your town or ¢:ty, or size of your district? i

15)How do you characterize your patrol district?

16)What kind of specialized roiice ¢river training have you had?

17 How many times a day do you drive a police vehicie i~ an emergency response”?

18YHow many t'mes do you do flat out response”? A

191Do you do any tvpe of competive driving either as a hobby or professionally?

20)What were ycu totd about your visit here togay?

21YWhat are you expectng?



W% are icoking info alfegatic s abuut safety prodlers ivolving - 3nn. Yy

characterstics of nolice vehicles. ‘Nhat rave vou [eary®

£
55

23'We have trree ponce venicles for vou to crve A 92 TV rract e voninie g 92 Ty

%,

CV. and a 92 Caonce !tis mnonant for you to remember your excerepeas i e

"

each of the vehicles because we are looking at all three. .
24\We will be driving ¢n & course we have set up  Ths course is @ cumulatve swlfs -
pursu'f? coirse and 1s based on one proriised by The Nationa! Task Foree on
Law Enforcement Drver Traimng Ve tzke no coson on police pursuit and
leave that dec.sion (o local ,»'u.;:sdicrzcns However e ccurse coes each and
evaluate skills (~at can ba useml for errariancy vers, « response
<5\ The course 1s onty 300 ft by 110 & and oo speeas wil only ke 25 to 35 mpn. it 1=
Hfaig cut gs foilouns _
26) You wilf have the opporturniry to drive each vehicle Lo o 12 imes throuoh the
course it vl ke recessary or you (o remember your expenances in each
- vehicle. Afterwards we will ask for your evaluation of the course anfme
' handhng charactenstics of each of the veh.cles. You may take notes to help your
recall during dabriefing
27VAn arbitrary's.'andard of performance i1s )
28)Did you bring your pohce vericle with you? Wher e are alf through you will
have an oooortunity to drnve your vehicle today : ' |
2%)Lers ga cuve S _ ’

3O Sign off



Debriefing A

1y Signon same plac:é samé station
- 2} You ve driven three porice vebicies on the.course7
| 3) Were you able to form an opinion about the usefuiness of the course for taw

. etiforcement ariver training?
4} \What is your opinion of the driving course”?
S} Is this something police officers should de once cr twice a yéar?
6) Should driver dixahﬁcation be as routine as weapcns auatficaticn?
: 7) Did the maneuvers you were required to perform 10 suceessfully re Jctiate the

. course rzoresent maneuvers that a pance cfficer may 1 ave 10 perarm on the

‘k.
&
-

public streets from time 19 time?
Same people say that tha maneu.ers are 120 $2vere ang aggressive ana that
~ police officers would never have 12 do them in the raal world Do vou agree”?
" 9) \Vere you given an ample opportunity to drnive each vehicle to form & ~pinion?
10YWe will discuss each vehicle in the order you drove them beginning with and
ending with
ﬁ)What is your opinton of the first vehicle? Dié you nntice anyth}‘ng about the
handting characteristics of this vehicle that would lead you to believe that it
might be unsafe for police sefvice on the public streets?
12§Vlhat 1s your opinion of the secand vehicle? Did you notice ahythmg about the
~ handling characteristics of this vehicle that woutd lead you to beheve that it
might be unsafe for police service on the publi¢ streets? .
13)What is your ooinion of third vehicle? Did you notice anything about the handting
characteristics of this vehicle that would lead you to believe that it might be
. unsafe for police service on the pubiic streets”
14}Are these opinions your own? »
15jHave you forman these opinions base solely on your experiences here today?
16ave you been led {0 these conclusions by anv-ng™

17 Has anvene *2id vou whit t9 say? Tried in anyway 12 influence your opinions?

et
- “ | ¢
| | 2P

-



. %B)S:emficar/y We Ire Vesnizing aifeqations ¢f a sefely refated'probfe,m: in 1992

+ ford Crown Victonds  “he complainamts allegs the subject vehicles extubit &
ioss of power sieenng <515t which feels tke a steenng wheel bing cunng
aggressive steenng maneuvers Did you notice thrs condition in anv of the
vehicles? ' .

19)D> you have any questions?

20)Do you have anything you would like to add?

21} remind you to not dhsclose publicly any information concermng your parhcipation

in this stuay
_‘22)S:gn cff.

£
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Briefing B

1) Sfate tor the reccro *he date, lime. and place.

2) State for the record the persons in the room

. 3) State for the record the subject number ass:gnmént

4 "State for the record the wideotape recoraing.

5) Are you aware cof the recording”?

5} Do you object {2 the recording?

7} Have we ever mat beforé today? The others?

8) Eefore we bégin [ must caution you that you must not publicly aisciose any
information you acg..re during your parii’c:patzon with us unut we r2il you it is all
ﬂéht to do so. You may discuss with vour commarnding officer your experiences,

- &fter pointing cut the requirement o protec:t this information from cublic -

* disclosure D2 you agree o be bound by this requirement and swear tonot
publicly discloss any infermation acquired s a result of your particiyg .on here . -
today?

8) How many years have you been emploved as a law enforcement cfficer?

10)What is you current job assignment?

11)How many hours a week do you spend in 2 patro! car?

12)What kind of car? What percentage if more than one

13)What is the size of your police force?

14YWhat is population of your town or city, or size of your district?

15)How do you characterize your patrol district?

16)What kind of specialized police driver training nave you had?
17N How mah? times a day do you drive a police vehicle in an emergsncy response"?” )
18)How many times do you do flat out response? . _ ~
12YDo fou do any type of competitive driving either as a hobby or crofessionally?
20)YWhat were you told about your visit here today?

21)What are you expecting? -

22)We are not aoing these things.

5
&
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23WVhat e are aomg IS investiganng ailegations of a sreenm problem :» 1992 Ford

. Crown Victorias. ‘What have you heard?

‘ '2‘;) We have two 92 CV's for you to drive.  The steering system of one ¥ the
vehicies has been modified. This modification may hefp, hurt. or cause no
change. The steerning system of the other vehicle has not been motified Both

' vehicles are otherwise similar

- 25YWe will be Criving on a course we have set up. This course 1s a cumulative Skills
pursuit course and 1s based on one proposed b y The National Task Force on
Law Enforcement Driver Traimng ‘Ne take no position on pouce pursuit and
leave that decision to local junisdictions -owever. the zourse does teach afid
evaluate skills that can be useful for emergency vehicle response ,

:_;B}The ceurse s only 300 f by 110 ft ana too sceeds will only he 25 ta 35 mph 1t is
laid out as folfows : )

27)You will have the opportunity to drive e3cn vehicle it will be necessary for you to

remember your expenénces in each vehicle Afterwards we will asl\{ur your
evaluation of the course and the steering behavior of each of the vehicles. You
may take notes to help your recall during debnefng

28)An arbitrary standard of performance is o

29)Did you bring your police vehicle with you? Wheé we are alf through youvwdl B
have an opportunity to drive your vehicle today

20)0ne vehicle 1s black and the other 1s clue  Which vericle would you fike to drive
first.

#

31)Let’s go dnve.
32)Sgn off



‘Debriefing B
1) Sign on same piace same stalion, = ‘
~2) You've driventoth police vehicles on the course?
3) Were you able to form an opinion about the usefulness of the course for law
enforcement driver trairing?
;.'4) What is your opinion of the drivir'ig course? -
£) Is this something police officers should do once or twice a year?
6) Should driver qualification be as routine as weapons qualification?
7) Did the maneuvers you were reauired to perform to successfully negotiate the
course represent maneuvers that a pohce officer may ave to perform on the
* public streets from time to tima? A
8) Some peonie say that the maneuvers are tco severe and aggressive and that
_ police officers weuld never have to do them i the real world. Do you agree? -
9) Were you given an ample opportunity to drive each vehicle to formg 1 opinion?
10YWhat is your opinion of the, vehicles? Did you notice anything about the handling
characteristics of this vehicle that would lead you to believe that it fnighf te
unsafe for police service on the nublic streets?
11)Are these opinions yotr own?
'12)Have you formed these opinions tiase solely cn your own experiences?
- 13)YHave you been led to these conciusions by anyona?
"14)Has anyone told you what to say? Tried in anyway to influence your opinions?
151D0 you have any questions?
16)D0o you have anything you would like to add?
17} remind you to not disclose publicly anv iaformaticn concerning your participation
in this study .
18)Sign off



Briefing C

1) State for the record the date. time. and piace.

2) State for the record the persons in the room.

-~ 3) State for the racord the subject number assignment

- 4) State for the record the videotape recording.

5) Are you aware of the recording?

- 6) Do you object tc the recording? |

~ 7) Have we ever metbefore today? The athers?

8) Before we begin | must caution you that you must not publicly disclose any
:‘nfdrmét:’on you acquire dunng your participation with ¢'s until we tell you it is all _
nght to do so  You may discuss with your commanding c*licer your expernences.
after pointing out the requiremen: to protect this informaticn from cublic
disclosure. Do you agree to be bound by this requirement and swear to not
publicl Jisclose any information acquired as a result of your particigsion here
today? '

8) How many years have you been employed as a law enforcement officer?

10)What is you current job assignment?

11)How many hours a week do you spend in & patrc! car?

12)What kind cf car? What percentage if more than one

13)What is the size of your police force? _ T

14)What is popuiation of your town or city; or size of your district?

15)How do you characterize your patrol district? '

16)What kind of specialized police driver training have you had?

17)How many times a day do you drive a police vehicle in an emergency response”

18YHow many times do you do fiat out response?

19)Do you do any type of competitive driving either as a hobby or professionatly?

20)What were you toid about your visit here today?

21)What are you expecting?

22)We are not coing these things

e Y
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23\What we are doing is looking at the steering characteristics of police cars This
week we are looking at the Fords Today we're doing 92 Crown Vics * What~
© have y;ou heard about steering cnaracteristics of police cars? 7
24\ have selected hwvo of our 1992 Police Crown Vic's for you to drive. "helsteenng
system of one of the vehicles has teen modified Today, | have this mod sef so
- thatit might help, it might hurt. cr it might cause no change in the steenng
. characteristics of the vehicle. The steering system of the other one | have
" chosen for you has not been modified. his vehicle may or may not exhibit an;/
' unusual steenrqg charactenstics Othenvise. both vehicles are similar
25YWe will be dnving"';on a course we have set up. This Course (S & cumulative skiffs
pursuit course and is based on cne proposed by The National Task Force cn
Law Enforcement Driver Training. We take no position on police rursuit and
. leave that decision fo local junsdictons. However. the course does teach and
evaluate skills that can be useful for emergency vehicle response
26) The course is only 300 # by 110 # and top speeds will only be 25 to { _ mph. ;‘t is
laid ou: as folluws.
27)An arbitrary standard of performance is.
28) You will have the opportunity to drive each vehicle up to 15 times. We'll start out
with as a passenger Then you drive solo '
29}t wiil be fewessary for you to remember your experiences in each vehicle.

Afterwards we will ask for your evaluation of the course and the steering

behavior of each of the vehicles. You may take notes to help your recall during

debriefing ‘ )
30)Did you bring your police vehicle wuth' you? When we are afl through you will .
have an opportunity to dnve your vehicle today.
31)Let's go cnve.
32)Sign off

r



| ‘Debriefing C
1} 3ign on same place sarne station " | :

. 2} You've driverwath rolice vehicles o the course?

3) Were you able to form an opmich anout the usefulness of the course for law

- enforcement dniver training?
4) What s i/obu‘r opinion of the driving course?
5) s this something potice officers should de once or twice a vear?
6) Should driver qualification be as routine as weapons aualification? |
7) Did the maneuvers you were required to perform te successfully negotiate the
. course represent maneuvers that a police officer may :ave to perfcrm on the
public streets from tme t0 time? N
8)' Some people say that the maneuvers are 120 severe and aqgressive and that ‘
police officers would never have to do them in the real world Do you agree?
9) WWere you given an ample oprartunity to drive each vehicle to form & opinion?’
10YWhat is your opinion of the : vehicle? Did you notice anything
about the handling characteristics of this vehicle that would lead you to bélieve
that it might be unsafe¥or police service on the public strests?

11)YWhat is your opinich of the vehicle? Did you notice anything
© about fhe handling charactenst ¢s of this venicle that would lead you to believe
that it might be unsafe for police service on the public streets?
12)Are these opinions your own?
13)Have you formed these opintons base solely on your own experiences?
14YHave you been led to these conclusions by asityone?

15)Has anyone told you what to say? Tried in anyway to influence your opinions?
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18)Sreciically we are mvestigatng allecations cf a sarety related proniem in 1992

' ~ Ferd Crown Victerias  The compiainants allege ths subject venicles exkibit a

- -loss of power s:éenng assist whict: fzels ke & steerng wheel bind durng
agzressive s:eering maneuvers. Did you notice this conation m any of the
venicles? _ '

17)D0o ydu have eny guestions?

18)Do vou have anything you would 'ke 10 add?

19)! remind you to not distlose publicly any informaron concerning your pamcipaﬁon
in this study '

20)Sign off



