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The world was wowed when Alfa Romeo officially unveiled their 8C Competizione in Paris.  Does the crash 
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As the CAARS organization enters into its 14th year of existence, I would like to take this opportunity to 

welcome those that are new to the organization and thank those who been loyal members throughout 
the years.

I am honored to have been elected as the fourth Chairman of the organization.  I will do my best to 

maintain the CAARS reputation and presence established by my predecessors.  In order to achieve this goal, my 
plan is to work closely with the current CAARS BOD and Administrative Staff.  I realize it is not in the best interest of 

the organization for me to run the organization by myself (nor am I able to do so).  I am very fortunate the 
membership has elected many very talented people to the CAARS BOD.  At the beginning of the year, I appointed 

Mike Allison to the BOD to serve out the remainder of Jahna Beard’s Director-at-Large position.  Jahna is now the 
Vice-Chair of the organization.

I would be remiss if I did not thank and acknowledge outgoing CAARS BOD Chairman, Kent Boots, for his years of 

service on the BOD.  Kent was also kind enough to help as Training Coordinator during the transition into the New 
Year.  Again, my thanks to Kent.

During the first CAARS BOD meeting this year, the BOD established some goals for the upcoming year.  We all 

agreed the #1 goal, or mission, of CAARS is to provide quality training and a forum for exchange of ideas relating to 
Traffic Accident Investigation and Reconstruction to the membership.  In order to achieve this goal, the BOD has 

agreed to establish the CAARS Training Committee.  The objective of creating this committee is to get more input 
and ideas about possible training opportunities for the membership.  If anyone is interested in being on the 

committee please contact me at training@ca2rs.com.

Another issue discussed at the last BOD meeting was membership.  At the beginning of the year, we had 270 
members in good standing.  I would like to see this number increased to at least 300 members.  I also would like to 

see a reduction in the number of members who fail to renew their membership each year.  Finally, I would like to see 
more active members of CAARS.  I will talk much more about membership in the next issue as we approach the 

annual membership renewal date.

Please feel free to contact me if you have suggestions as to how we can make CAARS a better organization.

Regards,

Board Beatthe
C o u r t e s y  o f  C h r i s  K a u d e r e r

CAARS Training Committee
We are looking for people interested in being members of the 
first CAARS "Training Committee."  All interested individuals 

are encouraged to respond to training@ca2rs.com.
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Chris

SAVE THE DATE!!!
The dates have been secured for the 2011 Annual Fall CAARS 
Conference in Anaheim — October 20-22.  Be sure to set the 
dates aside.  More information to come soon...stay tuned!!!

ANNOUNCEMENTS
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Training Review — First Quarter
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C o u r t e s y  o f  J a y  J o h n s o n

CAARS’ Northern California first quarter training took place in Vacaville at the Community Center on 
February 18.  It was a capacity crowd in attendance and we were treated to a resplendent array of breakfast 
goodies.

Robert W. Halstead (left), President of IronWood Technologies, Inc., was the 
presenter for a day of “Railroad Accident Investigation and Reconstruction.”  Robert 
has an impressive resume and background that make him uniquely qualified in his 
field.  He has a BSEE from Syracuse University, he helped found a shortline railroad 
in upstate New York where he was qualified in all areas of railroad operation, 
designed and constructed railroad crossing signal equipment, is a railroad accident 
reconstructionist, and is ACTAR accredited.  He is also the president of the National 
Association of Railroad Safety Consultants and Investigators and a partner in 
RailroadExperts.com.

The first items covered were designed to give us knowledge in basics of railroading, 
how railroads are classified, and which agencies have jurisdiction on what types of 

railroads.  Railroads are classified by both size and type.  Classifications by size are Class 1 through Class 
3.  A railroad is placed into one of the three classes based on its annual revenue.

Beyond the financial classifications came the type of railroad based on commodity.  They are roughly 
classified as Freight, Passenger-Heavy (Amtrak), Commuter-Heavy (“Regional”), Commuter-Light Rail, 
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Industrial, and Excursion/Museum.  These rail lines may be regulated by 
either the Federal Railroad Administration (FRA) or the Federal Transit 
Administration (FTA) and regulations for rail operations will be found in 
Title 49 of the Code of Federal Regulations (CFR).

Robert moved into an overview of track construction and classifications.  
The classification of track identifies the maximum allowed speeds for 
freight and passenger service, maintenance criteria, and tolerances.  One 
point I found interesting was where to measure the width of the track.  
First, measure 5/8” down from the top of the rail, and then measure the 
width between rails.  That should equal 4’ 8 ½”!  In the presentation, 
Robert listed the other measurements related to track dimensions.

Horns and horn use are regulated as far as sound level and use in 
advance of a crossing.  Title 49 CFR dictates the distance a horn must 
activate before a crossing, depending on train speed and the horn pattern.  
Federal regulations do not require sounding horns when approaching 
private crossings.

One of the more significant topics was the Locomotive Event Recorder.  
Per Section 229.235(a) T49 CFR, each train that exceeds 30 MPH must 
have a functioning event recorder.  The type of data recorded depends on 
when the locomotive was ordered.  The event recorder is generally located 
in the lead locomotive.  The minimum information recorded is speed, 
direction, time, distance, automatic brake, independent brake, dynamic 
brake, and cab signal aspects.

Continued on Page 15
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Integrated Vehicle-Based Safety Systems Light-Vehicle Field Operational Test Key 
Findings Report

NHTSA Paper DOT HS 811 416 (January 2011) Now Available Online

Key findings found in the Executive Overview indicate that use of the integrated crash warning 
system resulted in improvements in lane-keeping, fewer lane departures, and increased turn-
signal use.  The research also indicated that drivers were slightly more likely to maintain 
shorter headways with the integrated system.  No negative behavioral adaptation effects were 
observed as a result of drivers’ involvement in secondary task behaviors.  Drivers generally 
accepted the integrated crash warning system and 72 percent of all drivers said they would like 
to have an integrated warning system in their personal vehicles. Drivers also reported that they 
found the blind-spot detection component of the lane-change/merge crash warning system to 
be the most useful and satisfying aspect of the integrated system. 

The purpose of the Integrated Vehicle-Based Safety Systems (IVBSS) program is to assess the 
potential safety benefits and driver acceptance associated with a prototype integrated crash 
warning system designed to address rear-end, roadway departure, and lane-change/merge 
crashes for light vehicles and heavy commercial trucks. This report presents key findings from 
the field operational test (FOT) for the light-vehicle platform.  The light-vehicle integrated crash 
warning system incorporates the following functions:  Forward-crash warning (FCW): Warns 
drivers of the potential for a rear-end crash with another vehicle;  Lateral-drift warning (LDW): 

Warns drivers that they may be drifting inadvertently from their lane or departing the roadway;  
Lane-change/merge warning (LCM): Warns drivers of possible unsafe lateral maneuvers based 
on adjacent vehicles, or vehicles approaching in adjacent lanes, and includes full-time side-
object-presence indicators. LCM included a blind-spot detection (BSD) component that 
provided drivers with information about vehicles in their blind spot as well as approaching 
vehicles; and Curve-speed warning (CSW): Warns drivers when they are traveling at a rate of 
speed too high to safely negotiate an upcoming curve. The integrated system also performed 
warning arbitration in the event that more than one subsystem issued a warning at, or very 
near, the same time. The arbitration process was based on when the warning was issued and a 
prioritization scheme for the detected threat. A driver-vehicle interface (DVI) was developed 

New Technology In The News

IVBSS — The Integrated Vehicle Based Safety 
System (IVBSS) program is a five-year, $32 
million cooperative agreement under the 
Intelligent Transportation Systems (ITS) 
program to combine a set of crash warning 
subsystems into a single, integrated system to 
enhance the safety of both light vehicles and 
heavy trucks. The program started in November 
2005 and held its final public meeting in October 
2010.  Final reports on the project's results are 
being prepared.
(Information and image www.volpe.dot.gov)
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that consisted of auditory and haptic cues, as well as visual feedback. The DVI relied heavily on 
auditory warnings for threats and situations requiring immediate driver action. The visual elements 
of the DVI conveyed situational information, such as the presence of a vehicle in an adjacent lane, 
more so than actual warnings.

The system tested was developed by a team from the University of Michigan Transportation 
Research Institute (UMTRI), Visteon Corporation, Takata Corporation, and Honda R&D Americas, 
Inc. The LDW subsystem was designed by Takata; the remaining subsystems were designed and 
integrated by Visteon. UMTRI provided expertise and direction for the DVI design. Honda provided 
expertise and assistance implementing the DVI and completing system integration. Laypersons with 
a valid driver’s license were recruited to drive passenger cars equipped with the integrated system 
and data collection hardware installed on the vehicle. The vehicles were instrumented to capture 
information on the driving environment, driver behavior, integrated warning system activity, and 
vehicle kinematics. Subjective data on driver acceptance was collected using a post-drive survey, 
driver debriefings and a series of focus groups. 

To download the entire 132-page report or read it online, visit www.nhtsa.gov, Crash Avoidance, Office of Crash 
Avoidance Research Technical Publications, or click here.

New Technology In The News
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lost      t r e a s u r e
An interesting "scovery... f#nd by a photographer who takes pictures of 

%ings long forgo&en, overlooked, and fa"ng 
into no%ing, before %ey are completely gon'

close call...C L O S E

The officer involved in this collision received six fractured ribs and a punctured lung.  Fortunately, he 
had just dropped his partner off to attend a funeral for a CHP officer.  A good reminder: in any dispute 
over right-of-way, the one with the greater mass wins….
Courtesy  of  Richard  Rinker
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Crash Data Retrieval Update
By Kent E. Boots, FactualDiagrams.com

   For those of you who are new to CAARS, this column was added to the newsletter in 2009.  The 
plan was to include information in the newsletter when there were major changes to this technology.  
Additionally, it is included in the spring newsletter every year following the CDR Summit (formerly the 
User’s Conference) in Houston.
   If you spend more than five minutes talking with me about this technology, I can almost guarantee 
you will hear me talk about the importance of keeping your training current in this technology.  You will 
also hear me remind you that having a CDR report is not the magic answer to your reconstruction.  
The crash data obtained from a vehicle is simply a tool in your reconstruction tool box.  

Software & Hardware Releases:

   Remember, your ability to access vehicles is not only hardware (interface module & cable) specific, 
but is also software specific.  In preparation for trial or deposition you should always open your *.cdr 
file with the latest version of the software and compare it to your original CDR report.  
   We started 2010 with Version 3.4 of the software.  Version 3.5 of the software was released in June.  
It added model year 2011 support for GM, Ford, and Chrysler vehicles.  It also added back coverage 
for Ford and Chrysler vehicles that were not covered in Version 3.4.  This version added 
some general program changes, probably the most notable of which was changing the file 
extension from *.CDR to *.CDRx.
   Version 3.5 added a new Chrysler direct-to-module cable (F00K108546, below left), 
and some changes regarding the ACM adaptor (F00K108387, right).  Although this 
adaptor was originally only used with Ford vehicles, there are now some new Chrysler 
vehicles which require the adaptor.  The adaptor is only used when imaging direct-to-
module.  Do not forget when using any adaptor, the power supply (when used) is 

connected to the adaptor and not to the CDR interface 
module.
   In September, there was a 3.5.1 patch distributed on the 
Bosch website.  It addressed some 
issues with regards to GM VIN 
support, and Ford deployment data.  
It also added new Ford and Chrysler 
coverage.
   Version 3.6 was released in 

December as the first Internet release.  Starting with this 
version, there will no longer be CD Roms of the software.  
Software distribution will be done via e-mail with links to 
download the program.  Version 3.6 added a new feature 
for those of you who do not own the CDR Software.  It can 
be downloaded and installed on any computer as a read only version.  This makes the program 
available to anyone who does not have a software subscription such as you or your clients (attorneys, 

F00K108546 Cable

ACM Adaptor
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claims adjusters, etc.).  The CDR File Reader enables you to view CDR files retrieved by the CDR Tool 
but does not includes all CDR Tool capabilities required to image EDR data, print or 
export CDR file data.  Do not install CDR Version 3.6 over an existing version of the 
CDR software, as it will cause the CDR program to operate as a CDR file reader 
only.  You can go to www.boschdiagnostics.com or click here to download the 
software.

   Version 3.6 added new model year 2011 Ford and Chrysler coverage.  It also 
added 2008-2010 Ford coverage for the Explorer/Sport Trac and Mercury 
Mountaineer.  Version 3.6 added a new Chrysler direct-to-module cable 
(F00K108598, left).  Note: The 2011 Ford Explorer IS supported but is NOT currently 
listed in the help file.  It has ACM coverage using cable # 
F00K108384 and adaptor # F00K108387.

   A Version 3.7 hardware release was just recently announced and added 
a new Ford direct-to-module cable (F00K108597, at right).  This cable will 
add coverage for 2012 and newer Ford Focus vehicles.  You can expect 
the Version 3.7 Software release sometime in the next few months.

What’s New & Exciting:

   All right, are you ready for the big news?  Bosch announced at the CDR Summit they are in 
negotiations with Toyota and there will be Toyota coverage sometime in 2011; not March (sorry — I 
couldn’t resist, that is an old running joke).
   You may recall last year the announcement was made that starting with model year 2010 some 
Chryslers would capture non-deployment data.  Actually, there is one 2009 model, the Ram 1500, 
which records non-deployments.  Chrysler modules have always recorded more than one event.  As 
such, they have different event naming conventions than Ford and GM do.  Modules that recorded up 
to five events labeled the events in chronological order; most recent, 1st prior, 2nd prior, etc.  The 
modules that record up to three events are labeled “Event Record 1” to Event Record 3”.  They are 
NOT necessarily in chronological order.
   The big question now is how to determine whether or not the information you are looking at is from a 
deployment or a non-deployment.  The key will be to look for “yes” indications for devices such as 
airbags and pretensioners to have been commanded for deployment.  In the case of the modules 
which record three events, you also need to determine which event occurred first.  In both instances, it 
requires analyzing the data, and once again making the process reading intensive.

Training:

   There are some big changes in this area.  The first is that the CDR Analyst class has transitioned to a 
five day, 40-hour course.  I just recently attended the first five day course offering in North Las Vegas.  
It was a full week and it is hard to imagine how it was ever done in four days.  It included significantly 
more time and in-class exercises covering the application of reconstruction concepts to CDR data and 
vice versa.  It also included an exposure to data not currently available using the Bosch CDR System.

F00K108597
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   The other big change is with the technician training.  First of all, Collision Safety Institute will no 
longer offer the Technician Certification Courses.  Additionally, the technician training has been split 
into two parts.  The first part is the equivalent of Technician training you may have already received.  
The only change is that the hands-on portion of the training has been removed.  The course will be 
available online or through a certified Trainer/Mentor. This is being called CDR Technician Level I, and, 
upon successful completion, the attendee will be recognized as a Basic CDR Technician.  The Level I 
course is a prerequisite for the second course which is being called CDR Technician Level II.  The 
Level II course is only available through certified Trainer/
Mentors.  The Level II instruction and subsequent hands-on 
approach combined with the evaluation by a Trainer/Mentor 
completes the CDR Technician Level certification. 

   What prompted this change?  Early data from 
NHTSA indicated that their crash investigators 
were unable to collect data from 40% of the 
vehicles they attempted to image.  This past year 
there was a poll on the Yahoo CDR User’s group.  
The results indicated that only 20% were imaging 
modules via the diagnostic port (DLC) under the 
dash (above right).  Only 43% were imaging 
modules by going directly to the module.
   The preferred practice as recommended by the automobile manufacturers whose 

vehicles are accessible by the CDR system and Bosch is to avoid removing the airbag control 
modules for data collection whenever reasonably possible.  This means imaging the airbag control 
module through the DLC, which lessens the potential of adding/overwriting diagnostic trouble codes 
(DTC).  Imaging through the DLC also makes getting the data possible when there is no available 
direct-to-module cable.
   The most common reasons DLC imaging is not possible is either because there is no ignition key 
(when required) or there are problems with the vehicle electrical system.  The way to overcome these 
obstacles is with the use of an alternative powering method.  These methods along with other “hands-
on” training in the use of the various booster and adaptors are covered in the Technician Level II training.  

   CDR Version 3.7 Software was released March 7, 2011.  There were no general changes made to this 
version of the software.  For some newer Chrysler, Dodge, and RAM truck applications data elements 
were added, including longitudinal and lateral Delta-V, that were not previously supported.   Support was 
added for the 2011 Ford Explorer and 2012 Ford Focus.  Support was also added for additional 2011 
F-150 and Econoline ACM part numbers.

Kent E. Boots, ACTAR, owns and operates FactualDiagrams.com and has been a CDR Technician Trainer/
Mentor since 2006.  He has been involved in CDR technology since 2002 and is certified as a CDR 
Technician; Level I & II, and CDR Analyst.

Also available now, CSV Pro 11.
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Originating in Detroit, Michigan in 1915, the earliest stop sign had black letters on a white background and was 
somewhat smaller in size than the one today.  The smaller sizes  of stop signs  were initially 
most common, in that they did not require larger punch presses.

Due to confusion of drivers, the American Association of Highway Officials, or  AASHO, met in 
1922 to standardize the stop sign. Attempting to design a unique sign to prevent uncertainty, 
AASHO devised a unique octagonal shape that would alert drivers to stop.  In 1924, the stop 
sign was changed to black on yellow by the National Conference on Street and Highway Safety 
(NCSHS), which was  the prevailing color  until 1954.  They regulated the signs to be mounted 
two or  three feet above the ground.  Another group, the predecessor to the MUTCD, had 
similar, but not identical ideas.  The 1935 MUTCD regulation defined that stop signs  should be octagonal, but 
with red or black letters on a yellow background.

The Manual on Uniform Traffic Control Devices (MUTCD) stop sign was altered eight times between 1935 and 
1971, generally  regarding mounting height or reflectorization.  However, the most significant change was the 
1954 alteration to white on red color.  The modern US stop sign, white on red, mounted 2.1 meters (7 ft) above 
ground, 30” long with a 3/4” white line around the edge, was  passed into law in 1971 – although 24” stop signs 
are also allowed.

English speaking and European Union stop signs use the word “STOP.”  Of course, many non-
English speaking countries prefer  to use the word in their own language on the front of a stop sign.  
Most countries  have adopted the red octagonal shape, like China, Canada, Brazil, Turkey, Mexico, 
South Korea, and many others, but there are exceptions, like Japan, which uses a triangular sign.  
China’s old stop sign was triangular  as well, but they too have adopted the octagonal form, simply 
displaying the Chinese word for stop (pronounced ting).  This sign is almost identical to the one 
used in Taiwan.  In Hong Kong, like many countries, English is situated on top 
of the other more common language.

In Canada, however, there are several different signs used.  In Quebec, the French word for 
stop is written on face of the stop sign, while in Nunavut, they use the word in the Inuktitut 
language.  “PARE,” a Spanish and Portuguese word for stop, is used in Brazil, Argentina, 
Ecuador, Peru, Dominican Republic, and Colombia.  In Mexico, however, “ALTO” is used.

Although stop signs are not used at every intersection, they are extremely important because 
they control traffic in dangerous areas.  Stop signs require the driver to make a brief and temporary stop, quick 
glance, and then proceed carefully.  This can possibly prevent an accident from occurring.  As a result, it is 
imperative that the sign is comprehensible to everyone of any country, which is why many countries have 
adopted the format of the modern US stop sign, in terms of shape, size, and color.

Fact or Fiction ... a Yellow Stop Sign?

a brief History of the Stop Sign

Below: Yellow old-style stop sign (1924-1954) vs. Red new-style stop sign (1954-present)

IrelandHawaii IsraelThailand

Malaysia

M
ex
ic
o

China
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Yes, at one time there were yellow stop signs. This all changed, however, in the 
1950’s.  It is universally known that the stop sign, the most famous traffic sign in the 
world, is red. It is red, signifying danger and violence, and warns drivers to make a 
brief and momentary stop, and then proceed when the way is clear.

However, a little over fifty years ago, this was not so. The first stop sign, originating 
from 1915, was white with black lettering, and was not even octagonal. In 1924 the 
prominent color was yellow with black writing, and was somewhat smaller than the 
modern stop sign. A report by the an organization that preceded AASHTO advocated a 
yellow background is best for danger and caution signs – in that yellow and black offer  
good contrast. At night, red and white was seen as not offering sufficient visibility.

Studies have shown that humans have learned to differentiate colors, and they act differently in response to 
various hues. We find it appropriate to regard green as the opposite of red, and use red and green to symbolize 
minus and plus, respectively. Therefore, if red is consistently regarded as the danger or "stop" color, green is 
thought of as the safe-to-go color. Yellow, however, is the intermediate color. The "ordering of the colors 
green-yellow-red is the same as the ordering of the instructions go-caution-stop" (H. Austin Aikins, 
"Confusing Traffic Signals" Jstor, Apr. 1925: 442-444).  This is one of the reasons the black-on-yellow stop 
sign was altered; yellow symbolizes caution-and-slow down, not danger-and-stop.
In 1806, the first red signal lamp was used in an English lighthouse because was discovered that red was the 
most translucent color of stained glass. Ever since then, red lamps have been used in many lighthouses, ships, 
railroads, and in 1914, in street signals. It is unclear whether the origins of red traffic signs originally come 
from this specific lighthouse in England, or the violent nature of the color, but it is probably a combination of 
both.

However, by 1923, some engineers discovered that those with red-green color blindness have difficulty 
recognizing stop signs and red traffic lights under certain conditions. In bright sunlight, red looks dim and 
faint in comparison to the trees and sky in the background. This can cause problems for drivers that are color 
blind, a disease that affects 5% of men and 1% of women. Changing the sign to another color, such as blue, 
would cause much confusion and chaos, and also would not be as noticeable on the road.

Nevertheless, there are several visual cues other than color that can identify a stop sign. The unique octagonal 
shape allows drivers to recognize the sign ahead of time, as well as informs drivers facing the back of the sign 
that the oncoming traffic has a stop sign. The white letters sign heading displaying the word "STOP" also inform 
drivers of the sign ahead.  The stop sign is one of the most important signs in the road, and it is imperative that 
it is visible to everyone. For this reason, the color red was chosen for the sign because of its high contrast 
visibility. However, for many color blind and even non-color blind drivers, shape can help even more than 
color.

- Katy Brewster

C A L I F O R N I A  A S S O C I A T I O N  O F 
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Source: www.myparkingsign.com?MPS?article_history-of-stop=-sign.asp

a brief History of the Stop Sign
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ADVERTISING WITH CAARS
Your ad will reach over 250 CAARS members.  Our publication is distributed via e-mail and the CAARS member website.  All  
advertisers must supply their own copy.  Submit this form and a check payable to “CAARS” with the amount selected below. 
Submit your ad electronically to the CAARS Editor at editor@ca2rs.com in jpg, gif, png or pdf format.  All ad copies and 
payments must be submitted to the Treasurer and Editor by the due dates listed below.  CAARS reserves the right to refuse 
copy for products deemed inappropriate for a professional publication or subject matter which is deemed contrary to the 
goals and ideals of the organization. Please e-mail the Editor at editor@ca2rs.com with any questions regarding your ad.

Company Name:  

Mailing Address:

City: State: Zip Code:

Contact Person: Phone Number:

Fax Number: E-mail address:

CHOOSE YOUR AD SIZE AND EXPOSURE
Size

Business Card

Quarter Page

Half Page

Full Page

1 Issue

 $25

 $50

 $75

 $100

4 Issues

 $60

 $160

 $260

 $360

CHOOSE YOUR START ISSUE

Issue

 March

 June 

 September

 December

Ad and Payment Due Date

February 1

May 1

August 1

November 1

First issue for ad appearance:

SPECIAL NOTES:

Make checks payable to “CAARS” and mail with this completed form to CAARS Treasurer, PO Box 53536, 

San Jose, CA 95153, Re: Newsletter Ad.  Additionally, e-mail ad copy to the newsletter editor at 
editor@ca2rs.com.

O F F I C I A L   U S E    O N L Y

Date check received: Check Number: Amount:

CALIFORNIA ASSOCIATION 
OF ACCIDENT RECONSTRUCTION SPECIALISTS
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Book Review — R. W. Rivers’ Third Edition

Training and Reference Manual for Traffic Crash Investigation, 3rd edition
by R.W. Rivers

Filled with the basic information that all successful traffic homicide investigators 
should possess, IPTM’s Training and Reference Manual for Traffic Crash 
Investigation – 3rd edition, has been updated and expanded to give you the very 
latest methods for handling the most frequent types of crash situations.

The author, R.W. Rivers, leads you step-by-step through the investigation 
process. Topics such as securing the scene, inspecting the vehicles, estimating 
the speed of the vehicles involved and interviewing witnesses or victims are 
discussed in detail. He also devotes time to the environmental factors and human 

elements that may contribute to a crash. Greatly expanded is the chapter on crash photography, with particular 
emphasis on the use of digital cameras and video recorders.

In an attempt to establish uniformity among investigators, Mr. Rivers defines the most common traffic terms 
throughout the manual. Whenever possible, he provides the reasons why a procedure is performed in a particular 
manner.

In addition to being the basis for IPTM’s At-Scene Traffic Crash/Traffic Homicide Investigation course, this 
manual can be used as a reference by those currently involved in crash investigations, those who need a refresher 
course and those who wish to enter the field of traffic crash investigation.

The nine lessons are listed below:

• Introduction to Traffic Crash Investigation 
• Traffic Crash Series of Events
• The Human Element 
• Environmental and Trafficway Factors 
• Vehicle Inspections
• Speed Estimates (formulas)
• IPTM Traffic Template
• Field Measurements and Scale Diagrams
• Crash Photography and Video Recording

R.W. Rivers is one of the foremost practitioners of crash reconstruction.  He retired in 1985 after serving 32 years 
with the Royal Canadian Mounted Police.  As well as being the author of several internationally acclaimed 
textbooks, Mr. Rivers is also the designer of IPTM’s “blitz” series of traffic templates, which aid investigators in 
drawing diagrams of crash scenes.

Specifications:  505 pages; 8½”x11”; hardcover; Publisher: IPTM, August 2010, ISBN 978-1-884566-18-9
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Carbon Motors E7 Police Car— Law & Order Machine
D i e s e l  C o p  C a r  o f  t h e  F u t u r e
Diesel Power Magazine
By Mike McGlothlin
Photography by Courtesy of Carbon Motors

Today' s relentless rising costs in oil prices have forced 
many people to seek out more efficient forms of 
transportation.  The result has been an increase in both 

demand and 
production 
of hybrid-
gasoline-powered cars for the average civilian' s daily commute. 
But what about our local police cars that drive anywhere from 
20 to 300 miles a day?  Shouldn' ’t they be fuel-efficient too? 

 Carbon Motors Corporation has designed a police cruiser 
they claim will be faster, safer, and more fuel-efficient than 
current fleets.  The cruiser, code named the E7 and nicknamed 

“The Machine,” will sit on an aluminum space-frame 
body structure, and the rear of the car is said to be 
capable of withstanding 75-mph impacts.

 It is said to be powered by a 3.0L diesel rated at 320 
hp and 420 lb. ft. — we speculate it may be a more 
potent version of the 3.0L CRD Mercedes diesel V6 
offered in Jeep Cherokees.  With a curb weight of 
only 4,000 pounds, Carbon Motors claims the E7 
will run mid-14-second quarter-mile passes at 98 

mph. Fuel economy is said to be around 28-30 mpg 
in combined city/highway conditions, which is more 
than double what many cruisers are averaging as we 
speak.  With fuel economy like that, police officers 

will be better-equipped to do their jobs.

C A L I F O R N I A  A S S O C I A T I O N  O F 
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diesel police car of the future?
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Upcoming ACTAR Examination Dates and Locations

M A Y  2 0 1 1

Wednesday, May 18: Grand Island, Nebraska, at the Nebraska Law Enforcement Training Center.  Sponsored by ACTAR.  
New Applications must be received by March 18, 2011.  Exam Registration Cutoff Date: April 18, 2011.

J U N E  2 0 1 1

Thursday, June 16:  Cedar Rapids, Iowa, held after MwATAI 25th Anniversary Conference.  Sponsored by MwATAI.  New 
Applications must be received by April 16, 2011.  Exam Registration Cutoff Date: May 16, 2011.

A U G U S T  2 0 1 1

Sunday, August 21: Alymer West, Ontario, Canada, at the Ontario Police College.  Sponsored by CATAIR.  New Applications 
must be received by June 21, 2011.  Exam Registration Cutoff Date: July 21, 2011.

S E P T E M B E R  2 0 1 1

Friday, September 16: Bend, Oregon, at the Bend Fire Training Facility.  Sponsored by the Oregon State Patrol.  New 
Applications must be received by July 16, 2011.  Exam Registration Cutoff Date: August 16, 2011.

————————————————————————————————————
ALL TEST DATES ABOVE SUBJECT TO NEW TESTING REGULATIONS, WHICH PROHIBIT THE USE OF

ELECTRONIC DEVICES FOR TESTING. THIS NEW POLICY GOES INTO EFFECT MAY 1, 2011.

GO TO www.ACTAR.org FOR ADDITIONAL INFORMATION.
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Later models collect additional
information.  An item to note
during your collision
investigation is the wheel
diameter of the second axle back from the front of the locomotive.  That is where you will find the wheel 
encoder for the event recorder.

More common in the last five years is the addition of Locomotive Video Recorders.  Be sure to make a visual 
inspection for cameras and understand they will be interactive with the event recorders.

Trains contain four separate types of braking systems that can be used individually or simultaneously.  
Application of the emergency braking system for a 1.5 mile train will have a 15 second lag before full 
application.  That lag must be considered during your investigation.  The details of the braking systems are 
contained in the presentation material.

We moved into railroad crossing and types of warnings.  They are generally classified into two types: active 
and passive.  Passive crossings will have signs and crossbucks only (pictured above right).  Active crossings 
contain crossbucks with lights and possibly gates.  Active crossings will also have event recorders for you to 
review during your investigation.  Examples of the types of crossing circuits and data from the event recorder 
may be found in the presentation material, which will be in the Member’s Only area for a few months.

Robert outlined a detailed sequence of events that will take place post-collision.  Some tasks will be performed 
by the railroad personnel and some tasks you will be responsible to complete.  If the train must be split to allow 
EMS to arrive, be sure to mark the front of the train before it moves.  Also, measure the distance of the train 

TRAINING REVIEW
Continued

http://www.ACTAR.org
http://www.ACTAR.org


beyond impact and photograph the cars at the crossing.  This will enable you to refer to the “consist” and 
count the cars.

Use the same techniques employed for documenting evidence of any traffic collision.  Take lots of 
photographs to record any physical evidence.  Additionally, contact railroad personnel for a download of the 
locomotive event recorder and signal event recorder.  Request the information in an “expanded format,” 
which comes in a tabular form.  The information from the event recorder will allow you to relate the 
sequence of events to locations on the track when the measurements from the Point of Impact and Point of 
Rest are compared against the data from the event recorder.

I found the presentation to be informative as it exposed me to the complexities of railroad accident 
investigation and reconstruction.  Because of the depth of information presented, there were a number of 
details I had to skim over.  The entire presentation is available in the members only section on the CAARS 
web site for download, along with a 68 page sample report that will help bring the presentation into 
perspective.  The presentation also contains a listing of “Information Sources” useful for research.  Robert 
may be contacted through his web site at www.ironwoodtech.com. 

Quarterly Training Breakdown...B y  t h e  N u m b e r s

Vacaville Police Department hosted the Northern California training session on Tuesday, 
February 22.  The Northern California class had 59 attendees of which 47 were members, 
12 were guests, and 11 were ACTAR accredited.  Three of the guests joined CAARS and 
are now members.

Garden Grove Police Department hosted the Southern California session on Thursday, 
February 24.  The Southern California class had 39 attendees, all of whom were 
members and 8 of whom were ACTAR accredited.  We owe a special thanks to Officer 
Nathan Benavides from Vacaville PD and Jim Holder from Garden Grove PD for allowing 
CAARS to utilize their facilities.

About the Author of this Review:
Jay Johnson recently retired after 28 years with Milpitas PD as their Commercial Enforcement Officer.  He started Jay 
Johnson & Associates, which focuses on commercial vehicle safety consulting and education 
for private industry and law enforcement.  Jay is a member of CAARS, the California Trucking 
Association, and the California Dump Truck Owners Association.  Jay’s email is 
jay@jjassociates.us and his website is www.jjassociates.us.
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The upcoming second quarter training, Vehicle Inspection & Analysis for Repair/Loss Fraud, is being presented by Dr. 

Kenneth R. Zion, owner of Automotive Collision Consultants.  Dr. Zion is an automotive collision and mechanical expert 
with over 40 years of automotive repair experience.  He specializes in inspecting and analyzing vehicles for suspected 

repair fraud, accident reconstruction, failure analysis, and staged accidents. He maintains numerous automotive ASE / 
ICAR certifications and a Master certification in Automotive Collision / Painting.

 
The proposed topics include:

Vehicle construction & identification

Inspection procedures
Inspection equipment

Lamp filament analysis
Implications of prior damage

Witness/wrench marks
Damage/impact analysis

VIN Identification/alterations
Collection of evidence

Court testimony

For both training sessions, send an e-mail RSVP to Chris Kauderer 
or call (916) 481-6600.  When responding, please include the 
date or location for the training you will be attending.  If you are 
responding for more than one person at your agency or company 
please include all of the names and e-mail addresses of those 
attending. 

Training Locations

Northern California:
Thursday, April 7, 2011, 8:00 AM ̶ 4:00 PM

� � � � � � � � Valley Transportation Authority - Auditorium
� � � � � � � � 3331 North First Street, San Jose, CA  95134

Southern California:
Wednesday, May 18, 2011, 8:00 AM ̶ 4:00 PM
Jessi Turner Community Center
15556 Summit Avenue, Fontana, CA 92336

C A L I F O R N I A  A S S O C I A T I O N  O F 
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Upcoming Training

Any CAARS members interested in 
becoming members of the first 
CAARS "Training Committee" are 

encouraged to respond to 
training@ca2rs.com.
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New Information...
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The 8C: “The” Sports Car?  First, a bit about the car itself...
During the Mondial de l'Automobile 2006, Alfa Romeo 
announced the production of a limited series of 500 
units of the 8C Competizione. The production version 
is very similar to the concept, with the biggest 
difference to the exterior being the rear-hinged hood.  
The car came in four colours: Alfa Red, Competition 
Red, black or yellow.  Custom paint colors were 
available for an additional charge. The bodyshell is 
made of carbon fibre, produced by ATR Group. The 
carbon fibre body is fitted to a steel chassis, made by 
Italian company ITCA Produzione. The final assembly 
takes place at the Maserati factory in Modena, Italy.

An 8C Competizione was featured on the main 
sculpture at the 2010 Goodwood Festival of Speed. 
One of the two remaining Alfa Romeo P2s was also 
part of the display.

The car uses a modified Maserati platform and 
powertrain (Maserati 4200, Gran Turismo) and 
features a Ferrari/Maserati derived 90 degree cross- sump lubricated 4.7-litre V8 assembled by Ferrari.  The top engine 

performance figures may be summarized as a maximum power of 
331 kilowatts (450 PS) at 7000 revolutions per minute, a peak torque 
of 480 newton metres (354 lb·ft) at 4750 rpm (80% at 2500 rpm) 
with an engine redline of 7500 rpm and rev limiter of 7600 rpm.  The 
V8 engine has variable timing intake valves and compression ratio of 
11.3. The six–speed transaxle gearbox has computerized gear selection 
by means of levers behind the steering wheel and may be used in 
Manual-Normal; Manual-Sport; Automatic-Normal; Automatic-Sport and 
Wet modes. The gearbox can shift in 175 milliseconds when using Sport 
mode.  The 8C also has a limited slip differential.  It is fitted with 
specially developed 20 inch tires: 245/35 at the front and 285/35 at 
the rear, fitted on perforated rims in fluid moulded aluminum. The 8C 
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brakes have been called "phenomenal" by Road & Track 
magazine, with a stopping distance of 32 metres (105.0 ft), 
when traveling at an initial speed of 97 kilometers per hour (60 
mph).  The official top speed is announced to be 292 kilometres 
per hour (181 mph) but it might be higher, with estimations that 
it could be around 306 kilometres per hour (190 mph) according 
to the Road & Track magazine.  An Alfa Romeo engineer also 
stated that it is faster than the announced top speed.

Notes: http://en.wikipedia.org/wiki/Alfa_Romeo_8C_Competizione

plane wet 

But, how does it crash?

http://en.wikipedia.org/wiki/Mondial_de_l%27Automobile_2006
http://en.wikipedia.org/wiki/Mondial_de_l%27Automobile_2006
http://en.wikipedia.org/wiki/Hood_(vehicle)
http://en.wikipedia.org/wiki/Hood_(vehicle)
http://en.wikipedia.org/wiki/Carbon_fibre
http://en.wikipedia.org/wiki/Carbon_fibre
http://en.wikipedia.org/wiki/Modena
http://en.wikipedia.org/wiki/Modena
http://en.wikipedia.org/wiki/Goodwood_Festival_of_Speed
http://en.wikipedia.org/wiki/Goodwood_Festival_of_Speed
http://en.wikipedia.org/wiki/Alfa_Romeo_P2
http://en.wikipedia.org/wiki/Alfa_Romeo_P2
http://en.wikipedia.org/wiki/Ferrari/Maserati_engine
http://en.wikipedia.org/wiki/Ferrari/Maserati_engine
http://en.wikipedia.org/wiki/Crossplane
http://en.wikipedia.org/wiki/Crossplane
http://en.wikipedia.org/wiki/Power_(physics)
http://en.wikipedia.org/wiki/Power_(physics)
http://en.wikipedia.org/wiki/Kilowatt
http://en.wikipedia.org/wiki/Kilowatt
http://en.wikipedia.org/wiki/Horsepower#PS
http://en.wikipedia.org/wiki/Horsepower#PS
http://en.wikipedia.org/wiki/Revolutions_per_minute
http://en.wikipedia.org/wiki/Revolutions_per_minute
http://en.wikipedia.org/wiki/Newton_metre
http://en.wikipedia.org/wiki/Newton_metre
http://en.wikipedia.org/wiki/Lbf%C2%B7ft
http://en.wikipedia.org/wiki/Lbf%C2%B7ft
http://en.wikipedia.org/wiki/Variable_valve_timing
http://en.wikipedia.org/wiki/Variable_valve_timing
http://en.wikipedia.org/wiki/Compression_ratio
http://en.wikipedia.org/wiki/Compression_ratio
http://en.wikipedia.org/wiki/Transaxle
http://en.wikipedia.org/wiki/Transaxle
http://en.wikipedia.org/wiki/Limited_slip_differential
http://en.wikipedia.org/wiki/Limited_slip_differential
http://en.wikipedia.org/wiki/Road_%26_Track
http://en.wikipedia.org/wiki/Road_%26_Track
http://en.wikipedia.org/wiki/Alfa_Romeo_8C_Competizione
http://en.wikipedia.org/wiki/Alfa_Romeo_8C_Competizione
http://en.wikipedia.org/wiki/Crossplane
http://en.wikipedia.org/wiki/Crossplane


Euro NCAP Category

LARGE FAMILY

        TEST RATINGS

        ADULT OCCUPANT PROTECTION SCORES: FRONT 15 (94%)

SIDE 16 (89%)

SEATBELT REMINDER 2

OVERALL 34

        CHILD OCCUPANT  PROTECTION SCORE: 38  (78%)

        PEDESTRIAN PROTECTION SCORE: 9  (25%)

ADULT OCCUPANT PROTECTION PEDESTRIAN PROTECTION

  GOOD

Above: driver and passenger   ADEQUATE Above: driver injury risks in   FAIR

injury risks in 64km/h   MARGINAL 50km/h side impact   WEAK

frontal impact   WEAK with head protection   POOR

  POOR in pole test

TEST RESULTS IN FULL CAR TESTED

FRONTAL IMPACT HEAD

Driver airbag contact stable

Passenger airbag contact stable

Steering Wheel

rearward displacement 17mm

upward displacement 2mm

lateral displacement 2mm to the right

FRONTAL IMPACT CHEST

Contact with steering wheel none

Screen pillar rearward none

Passenger compartment integrity stable

FRONTAL IMPACT UPPER LEGS, KNEES AND PELVIS

Stiffer structures present

Concentrated knee loading

FRONTAL IMPACT LOWER LEGS, KNEES AND ANKLES Make, model and hand of drive

Rearward pedal displacement brake - 33mm Body type

Upward pedal displacement none Model year

Footwell rupture none Kerb weight 1552kg

SIDE IMPACT AIRBAGS

Head protection airbag

Torso protection airbag

CHILD PROTECTION

Restraints used

18 month old

3 year old

CHILD RESTRAINTS FRONTAL IMPACT
Airbag disabling/warning label

Forward head movement

18 mth old (behind passenger) protected

3 year old (behind driver) protected

Chest Protection

18 mth old:  total load fair

vertical load good
3-year-old:  total load good

vertical load good

CHILD RESTRAINTS SIDE IMPACT

Head protection

18 mth old (struck side) protected

3 year old (non-struck side) protected

Head acceleration

18 mth old good

3 year old good

ZAR939000*07023000

Alfa Romeo 159

none

none

VIN from which Euro NCAP 

rating appliesyes

4 door saloon

Alfa Romeo 159 1.9JTD 'Progression', LHD

2005

Euro NCAP’s rating applies fully only to the model with the specifications detailed here. Some equipment may not be fitted as standard to all versions in all countries. You should ensure that your 

car is fitted with the safety equipment you require.

Text and pictogram warning label on 

both sides of passenger sun-visor

Britax-Römer Duo Plus Isofix, forward-

facing with top-tethers

yes

Britax-Römer Duo Plus Isofix, forward-

facing with top-tethers

Driver and passenger dual-stage front 

airbags; side impact and head-protecting 

curtain airbags; driver's knee airbags; 

front seat-belt pre-tensioners and load-

limiters; ISOFIX anchorages with top-

tethers in rear outboard seats; driver and 

passenger seat-belt reminder system; 

ABS, Brake Assist, Electronic Brake 

Distribution, ESP.

Euro NCAP allowed a repeat of the 

frontal impact after the incorrect load-

limiter was fitted in the original test.  Fiat 

checked all cars from the start of 

production and has now resolved the 

production fault which led to the error.  In 

the side impact, a rear door became 

unlatched, for which the car was 

penalised.  The visual signal for the 

seatblet reminder was moved to a more 

prominent position to meet Euro NCAP's 

requirements.

Safety Equipment

Comments

C A L I F O R N I A  A S S O C I A T I O N  O F 
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Crash test data obtained from www.autoevolution.com

There’s no shortage of 
photos of the 8C, but 

scant traces of crash 
data.  But, according to 

auto-carshop.com, the 
8C has already arrived in 

the US (Connecticut, to 
be precise).  So, they’re 

here and it’s just a 
matter of time before 

one wrecks at high speed.

The question that is 
posed now is:  if the 8C 

has the crashworthiness 
of the similarly-built 159, 

is it a step closer to the 
perfect sports car?  Per 

euroncap.com, Alfa 
Romeo has already 

earned a five star crash 
test rating with the 2010 

Guilietta, so, maybe they 
are on the right track.

Either way, the list of 

volunteers for more 8C 
crash tests has already 

formed ̶ get in line.

Vehicle Stats

AR 8C� � AR 159

Wheelbase (inches)
104.3 � � 106.3

Length (inches)
172.5� � 183.5

Width (inches)
74.6� � 72

stats: www.carfolio.com 
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THE 8C (BY COMPARISON)

Comparative crash test — the Alfa Romeo 159 scores high with NCAP tests...
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CAARS - California Association of Accident Reconstruction Specialists

   Headquarters

  PO Box 53536

  San Jose, California 95153

 www.CA2RS.com 

O n  t h e  c o v e r . . .
Need a new wallpaper?  The Alfa Romeo 8C, pictured on the cover, to 

the left, and on page 16, is seen from a collection of images at 
www.autoblog.com/2006/11/09/ more-high-res-alfa-8c-
competizione-photos/.  For a collection of high resolution 

photographs of this vehicle, visit the link.  If you stumble on crash 
test data for the 8C, be sure to pass it on..

P H O T O  CREDITS 
Robert Halstead (railroadexperts.com) // ivbss image www.volpe.dot.gov //  
rusty truck (lookwhatjenfound.blogspot.com) // patrol vehicle collision 

(richard rinker) // CDR Box (AirBagCrash.com) //  Bosch Label, CSV Pro 2011, 
cables (CDR-System.com) // Stop Signs (myparkingsign.com) //  IPTM Book, 

Article and Logo (IPTM.org)  // vehicle motion background images on Actar 
page (knox and associates.com) // Actar logo (actar.org) //  Railroad 

(buffat.net)  // crossbuck (minitrafficsigns.com)  //  railroad crossbuck toy 
(thisnext.com)  //  motorcycle collision  (ocregister.com/articles/

officer-275776-grove-garden.html?pic=1)  // vehicle lamp 
(commons.wikimedia.org/wiki/File:H4_Philips_Premium_used.JPG) // Collision 
(crashstuff.com)  //  jay johnson badge (yelp.com)  vta logo (cityyear.org/

sanjose_ektid991.aspx) //  Kodak Lens (richlphotography.com) // clutch 
(porcubimmer.com) // vin (elantraxd.com) // raised hands (aurashouse.com) // 

volunteer sign (tillmankasper.com) // calculating limits of infinity 
blackboard (math.jmu.edu/~taal/231_2008.html) // coming soon sign 

(miwg.cap.gov/PublicAffairs.html)
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