
PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment A-1 

Rosa.Howell
FOIA B6





PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment A-2 

















































































































PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment A-3 











PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment B-1 









PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment B-2 







PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment B-3 





PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment B-4 





PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment B-5 







PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment C-1 









PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment C-2 





PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment C-3 





PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment C-4 























PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment C-5 































































































































































































































































































































































PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment F-1 





















PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment F-2 





PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment J-1 

























































































PE12-007  

MCI  

4-27-2012 

Response 10 

Attachment J-2 







PE12-007  

MCI  

4-27-2012 

Response 10 

Expert Report - Kevan Granat 



  AG DYNAMIC ANALYSIS GROUP  LLC  
 1440 LAKE FRONT CIRCLE, SUITE 130 
 THE WOODLANDS, TEXAS 77380 

 
 
 
 

CAMPOS  
V. 

AMERICANOS 
 

 
 

 
 

 
 
 

Supplemental Report Prepared for: 
 
Mr. John C. Dacus 
Hartline, Dacus, Barger, & Dreyer, LLP 
6688 North Central Expressway 
Suite 1000 
Dallas, Texas  75206 

Prepared By: 
 

   
Kevan J. Granat 
February 15, 2011 



 

Kevan Granat Page 2 of 9 Campos v. Americanos 

Introduction 
 

I have reviewed additional materials provided regarding the Campos v. Americanos matter.  
I have reviewed the supplemental reports submitted by consultants for Greyhound and conducted 
inspections of several coaches referred to in those reports.  I have reviewed documentation provided 
regarding tests performed on a modified MCI 102DL3 coach.  A list of these additional materials I 
have received and reviewed is attached. 
 
 
Other Incident Coaches 
 

I inspected three coaches that were involved in other incidents under circumstances that 
were reported by Greyhound’s consultants to be similar in some characteristics to the subject crash.  
These coaches were inspected at a Greyhound garage in Richmond, Virginia on January 25, 2012. 

 
Unit 6468 
 This coach was a 2000 MCI 102DL3 with vehicle identification number 
1M8PDMRA7YP052865.  The unit had been refurbished by Greyhound, with numerous 
components replaced and the interior updated.  The coach was equipped with a Detroit Diesel Series 
60 engine, ZF Astronic transmission, and a Cadec GPS-based fleet management module.  Neither 
the engine DDEC data nor the Cadec GPS data have been made available for review at the time of 
this report.  Documentation regarding this incident is very limited, with comments that state ‘lost 
driver line; tow from Somerset, PA to RHM; 8/24/11.’  There is no indication of a loss of control or 
crash and there is no physical evidence indicative of a collision or overturn.   

The driveshaft and both U-joints were not available for inspection.  The transmission-side 
yoke and the differential-side yoke had both been removed and were also not available for 
observation.  Both drive axle shafts had been removed for towing.  The tie rod locking system had 
previously been disabled and replaced with a fixed, non-retractable pin.  The pin was engaged in the 
locking plates and the tag axle steering was locked.  Numerous contact marks were observed on the 
latch arm assembly and light contact was observed on the tie rod near its midpoint.  Additional 
contact was observed on the fixed, axle-mounted locking plates.  The caster latching mechanism 
was shifted laterally.  At the time of my inspection, the axle was in the rearward caster position, 
corresponding to the position for forward travel.  A functional evaluation of the caster latching 
mechanism was not possible during this inspection. 

This coach was involved in an incident where the driveshaft apparently became detached 
while the vehicle was in motion.  The driver was apparently able to maintain control of the vehicle 
and no crash resulted.  This vehicle had recently been refurbished, with components replaced or 
updated, and the cause of the driveshaft separation is undetermined at this time. 
 
Unit 6934 
 This coach was a 2000 MCI 102DL3 with vehicle identification number 
1M8PDMRA9YP053306.  The unit had also been refurbished by Greyhound and was also equipped 
with a Detroit Diesel Series 60 engine, ZF Astronic transmission, and a Cadec GPS-based fleet 
management module.  Neither the engine DDEC data nor the Cadec GPS data have been made 
available for review at this point.  The limited service documentation regarding this incident states 
that the unit was ‘Towed in to us, driveshaft came out.  Driveshaft missing.  Damaged other parts.  
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Broke yoke, bent tag tie rod, broke tag lock.’  There is no indication of a loss of control or crash and 
there is no physical evidence indicative of a collision or overturn.   

This vehicle had been serviced after the incident and a number of components had been 
replaced, including the driveshaft, both U-joints, the tag axle tie rod, and the fixed tie rod locking 
plates. The separated driveshaft and both U-joints were not available for inspection.  The tie rod 
locking system had previously been disabled and replaced with a fixed, non-retractable pin.  As 
inspected, the pin was engaged in the locking plates and the tag axle steering was locked.  The 
transmission housing was fractured and the transmission output shaft was displaced from its normal 
position.  The replacement U-joint at the transmission end was resting on top of the tag axle, at the 
bottom of the pass-through opening.  Contact marks were observed on the latch arm assembly.  At 
the time of my inspection, the axle was in the rearward caster position, corresponding to the 
position for forward travel.  The original tie rod was observed separate from the vehicle, without its 
locking plate and clamps attached.  The tie rod exhibited a bend adjacent to the position of the right 
side clamp, witness marks from both clamps, and a gouge between the clamp positions.  The fixed 
tie rod locking plates were also observed separate from the vehicle.  These plates exhibited 
deformation and contact damage, and the lock cylinder mounting boss was detached, with its welds 
fractured.  The mounting boss and fixed pin were apparently unavailable for inspection.  A 
functional evaluation of the caster latching mechanism was not possible during this inspection. 

This coach was involved in an incident where the driveshaft apparently became detached 
while the vehicle was in motion.  The driver was apparently able to maintain control of the vehicle 
and no crash resulted.  This vehicle had recently been refurbished, with components replaced or 
updated, and the cause of the driveshaft separation is undetermined at this time. 

 
 
Unit 6352, Mount Gretna Crash 
 This coach was a 2000 MCI 102DL3 with vehicle identification number 
1M8PDMRAXYP052682.  The unit was not part of the refurbishment program as the previously 
discussed units were.  The coach was equipped with a Detroit Diesel Series 60 engine, ZF Astronic 
transmission, and a Cadec GPS-based fleet management module.  Neither the engine DDEC data 
nor the Cadec GPS data have been made available for review at this point.  The Cadec module’s 
compact flash card slot was observed to be empty; the recording media had apparently been 
removed prior to this inspection.   

This coach was involved in a single vehicle crash that occurred on the morning of August 
13, 2011 on the Pennsylvania Turnpike near the town of Mount Gretna.  According to the 
Pennsylvania State Police, ‘The crash occurred while Unit #1 was traveling westbound in the left 
lane.  The driver lost control and struck the Jersey barrier.  Upon impact, Unit #1 traveled along the 
barrier.  Unit #1 then crossed the travel lanes and struck the north side embankment.  Unit #1 then 
rolled onto its left side facing southeast blocking both lanes.  Approx. 18 people plus the driver 
were on board.  Several people were taken to area hospitals for treatment.  One passenger was 
extricated.’  After the crash, the bus driver indicated that he observed an object in the travel lane, 
turned to avoid hitting hit, lost control, and struck the concrete median barrier.  The investigating 
officers determined that ‘driver action’ was the prime factor in causing the crash. 

The vehicle exhibited chassis deformation, sheet metal abrasions, and other damage 
consistent with the police description of the event.  I inspected the chassis and observed substantial 
deformation of the right side tag axle suspension links, consistent with a substantial lateral impact to 
the axle.  The entire tag axle was shifted toward the right and the left tag axle tire and wheel 
exhibited evidence consistent with an impact with the concrete median barrier.  The tag axle was 
shifted such that the left side of the latch arm was pushed into contact with the transmission end U-
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joint.  Marks and gouges were observed on the tag axle, consistent with contact from the driveshaft 
and U-joint.  The latch arm assembly, however, did not exhibit any impact marks or gouges as the 
latch arm in the Campbellton crash coach did.  There was no steering stop installed on the left tag 
axle steering knuckle, while the right stop was apparently fractured off.  The steering stop mounting 
threads and exposed surfaces were covered in residue, indicating that both stops were not functional 
for an extended period of time prior to the crash.  The tie rod locking cylinder had been forcibly 
detached from its mounting boss and its air supply fittings were fractured.  The locking cylinder was 
not observed with the vehicle.  The tag axle tie rod was bent near the right locking plate clamp and 
the locking plates were disengaged.  The caster latching mechanism was observed to be in an 
intermediate position, not latched in the rearmost position corresponding to forward travel and not 
in the foremost position corresponding to rearward travel.  The driveshaft end U-joint was 
separated, with one strap and cup remaining attached to the driveshaft yoke and the other strap 
fractured.  The driveshaft loop was deformed from its normal shape.  The driveshaft itself was 
observed separate from the vehicle.  Both lobes of the transmission end yoke were fractured and 
displayed contact damage.  Unlike the Campbellton driveshaft, this driveshaft tube exhibited only a 
light mark indicative of contact between the body-mounted driveshaft loop and the driveshaft itself.  
This mark did not extend around the circumference of the tube, indicating that there was no 
extended rotation of the driveshaft while in contact with the loop.  The tag axle steering damper was 
fractured at its mount to the tie rod.  The front suspension stabilizer bar system showed evidence of 
a lateral shift of that axle, as well.  A functional evaluation of the caster latching mechanism was 
not possible during this inspection. 

The physical evidence observed on this coach is consistent with the investigating officer’s 
description of the crash.  The damage observed on the tag axle is indicative of an impact force 
which displaced the axle laterally toward the right.  As a result of this deformation, the driveshaft 
was likely contacted by the left side of the tag axle pass-through structure, and subsequently 
separated.  The evidence observed on this vehicle was dissimilar to the Campbellton vehicle in the 
specific locations of driveshaft contact and in the substantial lateral displacement of the tag axle.  
The likely cause of this crash is that the driver allowed his vehicle to depart his lane of travel and 
collide with the concrete median barrier. 
 
 
Americanos’ Brake Testing 
 

I have reviewed materials provided regarding tests performed on an MCI 102DL3 on 
January 13-14, 2012.  The nature of the testing was described in the supplemental reports of Larry 
Yohe and Thomas Fugger.  These reports indicate that the coach was modified such that the 
operator could directly control the tag axle locking cylinder, the tag axle caster latching cylinder, 
and an additional pneumatic cylinder installed to force tag axle steering.  Thirteen tests were 
performed, including driving at low speed in a circle and braking tests with the tag axle in various 
configurations.     

Photographs which document the test vehicle configuration show that as many as twelve 
video cameras were installed on the vehicle, while footage from only four has been provided for 
review.  An additional, external camera was observed, although no footage from that camera has 
been reviewed as well.  The photographs show that the vehicle was instrumented with GPS-based 
speed and position sensors, accelerometers, and steering input sensors.  I inspected the vehicle on 
January 25, 2012.  This coach was a 1994 MCI 102DL3 with vehicle identification number 
1M8PDMPAXRP046725. The coach was equipped with a Detroit Diesel Series 60 engine, an 
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Allison HD740 transmission, and a Cadec GPS-based fleet management module.  At the time of my 
inspection, the instrumentation was no longer installed on the coach.  The tag axle system had been 
modified with the addition of the auxiliary pneumatic cylinder and its mounting brackets, as well as 
by addition of a second driveshaft loop and supporting structure.  The auxiliary cylinder was 
observed separate from the vehicle, and the vehicle was ballasted with weight bags in each 
passenger seating area.  At the time of my inspection, the caster latch mechanism was observed to 
be in an intermediate position, not latched in the rearmost position corresponding to forward travel 
and not in the foremost position corresponding to rearward travel. 

A preliminary review of the testing has been performed.  I intend to perform a more 
complete analysis once additional video footage has been provided and after the deposition of the 
test driver has been reviewed.  From my understanding of the reports provided and the theories put 
forth, it appears that the test most representative of the controllability claim would be brake test 
number thirteen.  Test thirteen was performed with the tie rod steering unlocked and the caster latch 
mechanism shifted forward, corresponding to the position for rearward travel.  After application of 
the vehicle’s service brakes, the vehicle was yawed counter-clockwise and the driver applied a 
counter steer toward the right, maintaining directional control of the vehicle.  The peak yaw rate 
during this period was approximately six degrees per second, and, as a result of this steer to the 
right, the vehicle’s yaw rate had been brought back to zero.  Subsequently, the driver steered the 
vehicle toward the left, removing all counter-steer input and turning an addition forty degrees 
toward the left.  In response to this input, the vehicle yawed toward the left, with a peak yaw rate 
approaching eleven degrees per second, and traveled across the adjacent lanes.  Throughout this 
sequence, the vehicle remained controllable and responded to the driver’s steering and braking 
inputs.  The driver was able to safely bring the vehicle to a stop completely on the paved surface. 

A conclusion drawn from this testing, as relayed in the previously mentioned reports, is that 
the testing was representative of the mechanical failure that occurred in the Campbellton crash, and 
that, once this failure occurred, ‘the driver was basically in an uncontrollable situation.’  This 
conclusion is in contradiction with the testing itself.  During these tests, the driver was able to 
maintain control of the vehicle, with the vehicle responding to both steering and braking inputs.  
The tests were performed with an apparently functional caster latching mechanism that was actuated 
with an apparently unrestricted compressed air system.  This system allowed for the mechanism to 
be indexed between the forward and rearward positions.  Contrary to this, the compressed air 
system that supplied the caster latching mechanism on the Campbellton coach was not functional 
and was unable to be indexed into either position directly. 

My analysis to date is based on a partial review of the testing that was performed, based on 
the information provided.  I understand that depositions of the consultants involved will be provided 
in the near future, and I understand that additional data are to be provided similarly.  I reserve the 
right to supplement or modify my opinions based on this new information is received and based on 
additional work that may be performed. 
 
 
Americanos’ Driveshaft Testing 
 

I have reviewed the video and photographs provided regarding tests that were performed on 
a stationary coach to simulate driveshaft failures.  I inspected this coach on January 24, 2012 in 
Nappanee, Indiana.  This coach was Americanos unit 60628 which had been previously used for 
track testing.  The drive axles of the vehicle were elevated off the ground and were supported on 
jack stands.  The tag axle tires were partially unloaded due to elevation of the drive axle.  The right 
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outer drive wheel had been removed and the axle shaft had been modified to connect to a second 
stationary ‘power’ coach.  This second coach was not available for inspection.  The tag axle latch 
arm assembly displayed contact damage from the free end of the driveshaft and the tie rod locking 
plate was detached from the fixed locking plates.  A functional evaluation of the caster latching 
mechanism was not possible during this inspection. 

According to the documentation provided, this coach had been used for multiple tests, 
including three tests for which video has been reviewed.  Two of these video files are labeled ‘video 
12’ and ‘video 15’ and they correspond to testing of a secondary driveshaft loop.  No additional 
videos have been provided for review.  An additional test was performed by ITC Experts and 
discussed in a supplemental report by Aaron Jones.  This report indicates that the caster latching 
mechanism was damaged during the prior test runs, but was not repaired and was left in the forward 
position, corresponding to the position for rearward travel.  The U-joint attachment bolts were 
modified to produce rapid failure of the transmission end U-joint.  Operators of the test coach and 
the power coach attempted to synchronize throttle inputs to approach a target driveshaft rotational 
rate.  This rate was not reached prior to the separation of some U-joint elements and so the operators 
applied full throttle until the U-joint completely separated. 

This testing was performed on a tag axle assembly that had been damaged by prior, repeated 
driveshaft failure tests.  At this point, it is unknown how many tests were performed prior to the 
ITC test.  Use of these components that have been compromised by earlier tests may significantly 
affect the circumstances or outcome of the subsequent tests that were reported on, as is the case 
with the caster latching mechanism.  The test vehicle was artificially supported above the ground, 
with the tag axle tires partially unloaded.  Unloading of the tag axle tires would have transferred 
additional load to the drive axle suspension, effectively loaded through the jack stands.  This 
artificially alters the relative heights of the differential and transmission, placing the driveshaft at an 
angle that is not consistent with the normally loaded suspension position.  At this point, the DDEC 
reports for the test coach and power coach have not been provided for review, so the effect of the 
operators’ attempt at synchronizing throttle inputs and the effect of applying full throttle have not 
been fully evaluated, although these circumstances certainly differ from the circumstances of the 
Campbellton subject crash. 
 
 
Additional Work 
 

In an effort to better understand some of the conclusions reached in the supplemental 
reports, I have evaluated the performance of an exemplar caster latching mechanism and tag axle.  I 
have cycled the latching cylinder under pneumatic power and also evaluated its positioning without 
a functioning compressed air source.  The latching cylinder is a dual-acting pneumatic cylinder that 
requires compressed air to index it into a retracted or extended position.  The cylinder is controlled 
by a spool valve that supplies compressed air to one of the cylinder inputs, while exhausting air 
pressure to the other input.  The spool valve is controlled electrically, based on the reverse gear 
selector status.  Under normal operation, the latching mechanism indexes between the forward and 
rearward positions by extending a clevis attached to the cylinder rod.  The clevis contains rollers 
which contact trapezoidal cams attached to the underside of the latch tongue assembly.  When 
cycled forward, the position corresponding to rearward vehicle travel, the rollers contact the cams 
and lift the latch tongue up, disengaging the tongue from the latch arm and indexing the latch arm to 
the forward position.  As it moves toward this forward position, the rollers travel beyond the cam, 
allowing the tongue to return to its prior vertical position and to re-engage with the latch arm 
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assembly in its forward position.  Replaceable wear inserts are present on the tongue and the latch 
arm at the engagement locations. 

When there is no compressed air supplied to the latching cylinder it can be moved by hand, 
with some effort.  When operated with air pressure levels consistent with the vehicle supply 
pressure, the latching mechanism indexes quickly and distinctly into the two latched positions.  
When operated at pressures well below the vehicle supply pressure, the cylinder cannot complete 
the indexing motion and is placed in an intermediate position.  Once in this intermediate position, 
manual rotation of the latch arm, consistent with drive torque application or braking application, 
does not cause the latch tongue to completely re-engage the latch arm.  Thus, faulty air supply to the 
latching cylinder can cause the mechanism to remain in an intermediate position and can prevent it 
from latching in either the forward or rearward position.  An operator would be alerted to this 
condition by functional warning lights.  The position of the caster latch mechanism will not alter the 
steer angle of the tag axle tires on a coach that also has no compressed air supplied to the tie rod 
locking cylinder, as was the case with the Americanos subject coach. 
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Additional Materials Received and Reviewed 
 

1. Report written by Patrick Mears (08/09/11) 
2. Report written by Gregory Wright (08/10/11) 
3. Report written by David Coates (08/11/11) 
4. Report written by Virgil Hoogestraat (08/11/11) 
5. Report written by Robert Rucoba (08/11/11) 
6. Supplemental report written by Larry Yohe (01/15/12) 
7. Supplemental report written by Thomas Fugger (01/16/12) 
8. Supplemental report written by Aaron Jones (01/16/12) 
9. David Coates’ GLI bus inspection photographs and notes (1/24-25/12) 
10. Bob Rucoba GLI bus inspection photographs (1/24-25/12) 
11. Carr Engineering exemplar vehicle inspection photographs (08/02/11) 
12. Bus  and bus parts inspection photographs (06/30/11) 
13. Photos of Coach at Jeff’s Auto Rebuilders 
14. Driveshaft Test video (09/22/11) 
15. Aaron Jones photographs (09/20/11) 
16. Virgil Hoogestraat Volume I deposition (06/09/11) 
17. Virgil Hoogestraat Volume II deposition (07/14/11) 
18. Virgil Hoogestraat Volume III deposition and exhibits (09/23/11) 
19. Jeffrey Barta deposition (08/10/11) 
20. Michael Barta deposition (08/10/11) 
21. David Stopper deposition and exhibits (08/12/11) 
22. Andrew D. Irwin deposition and exhibits (08/31/11) 
23. Glen Reuschling deposition (09/08/11) 
24. Thomas Fugger Volume I deposition and exhibits (09/09/11) 
25. Raul Longoria deposition and exhibits (09/12/11) 
26. Ricardo Palacios deposition and exhibits (09/13/11) 
27. Aaron Jones deposition and exhibits(09/14/11) 
28. Juan Herrera deposition (09/15/11) 
29. Larry Yohe deposition (09/19/11) 
30. Frank Brown deposition (09/19/11) 
31. Robert Rucoba deposition and exhibits (09/21/11) 
32. Thomas Fugger Volume II deposition (02/10/12) 
33. Protective Order 
34. Defendant Americanos U.S.A., L.L.C.’s First Supplemental Responses to Motor Coach Industries, Inc.’s First 

Request for Production 
35. Defendant Americanos U.S.A., L.L.C.’s Second Supplemental Responses to Motor Coach Industries, Inc.’s 

First Request for Production 
36. Plaintiffs’ Notice of Intention to Take the Oral and Videotaped Deposition of Kevan J. Granat, with Subpoena 

Duces Tecum 
37. Plaintiffs’ First Amended Notice of Intention to Take the Oral and Videotaped Deposition of Kevan J. Granat 

with Subpoena Duces Tecum 
38. Defendant’s First Amended Cross-Notice of Intention to Take the Oral and Videotaped Deposition of Kevan 

Granat and Subpoena Duces Tecum 
39. Americanos & Greyhound’s 08/16/11 Supplemental Discovery Reponses to all Request for Production  
40. Americanos USA, LLC, Greyhound Lines, Inc., and Irma Morado’s Sixteenth Supplemental Responses to 

Plaintiffs and Intervenors’ Requests for Disclosures and Second Supplemental Designation of Expert 
Witnesses with attachments 

41. Americanos USA, LLC, Greyhound Lines, Inc., and Irma Morado’s Fourteenth Supplemental Responses to 
Plaintiffs and Intervenors’ Request for Disclosure 

42. Tom Fugger’s Raw Data I & II, emails, notes 
43. Aaron Jones’ expert file 
44. Frank Brown file materials 
45. Larry Yohe file materials 
46. Locking Procedures 
47. Bus 60630 Mileage Report 



 

Kevan Granat Page 9 of 9 Campos v. Americanos 

48. Job Tickets 
49. MCI Training Certifications 
50. DPS Inspection file for Americanos (2007- present) 
51. Mount Gretna crash information 
52. Video clip of axle testing 
53. Bosch Test Track Chart 
54. Test Run Log 
55. 1036132-Unit 6132 Turning Angle Measurements 
56. 1016934-Unit 6934 
57. 1016468-Unit 6468 
58. 100ND70S-Unit 6352 
59. Documents concerning the three GLI coaches 
60. Test 10 Brake Test photographs and DDEC report 
61. AUSA000592 – AUSA001135:  Vehicle Inspection Report 
62. AUSA001762 – AUSA001781-1:  Additional scene photographs produced by Americanos  
63. AUSA006608 – AUSA006901:  Service Standards, Tests, etc. 
64. AUSA009354 – AUSA009946:  Fleet Maintenance History 
65. AUSA010714 – AUSA010716: Driveshaft test w-OE video 
66. AUSA11639 – AUSA11755: Documents pertaining to Units 6352, 6934, 6468 
67. AUSA011600 – AUSA011613: Documents pertaining to Units 6352, 6394, 6498 
68. AUSA011614-0011634: Loop Installs by GLI 
69. AUSA011635-011636:  AUSA loop installation 
70. AUSA001637-011638:  Lancaster Police Reports 
71. AUSA0011756: Continental vbox Tests and DDEC Files Pre Tests 
72. AUSA0011757: ARB Tests 1-9 and Test Setups 
73. AUSA0011758: ARB Tests 10-13 
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Introduction 
 

As requested, I have reviewed materials pertaining to the design of the MCI 102DL3 coach 
as well as documentation of the subject crash.  I have conducted inspections of the subject coach, 
the various related chassis components, the scene of the subject crash, and exemplar 102DL3 
coaches.  I have performed instrumented, on-track testing of an exemplar 102DL3 coach to evaluate 
its steering and handling performance under various conditions.  I have performed laboratory testing 
of chassis systems to evaluate the crash forces involved in the subject crash.  A list of all materials I 
have received and reviewed is attached. 
 
 
Qualifications 
 

I have worked as an automotive engineer for more than twenty years and I have formal 
training as an engineer.  I earned undergraduate and graduate degrees in mechanical engineering 
from Purdue University in West Lafayette, Indiana, where I performed research on automotive 
structural analysis as a research assistant on a project sponsored by Ford Motor Company.  I 
presented a thesis to earn a master’s degree in mechanical engineering and published peer-reviewed 
journal articles describing my research.   

I subsequently joined Ford Motor Company in 1992 as a chassis engineer for Light Truck 
Operations in Dearborn, Michigan.  I performed design, analysis, and testing of Ford trucks 
primarily related to vehicle dynamics, ride control, load carrying capacity, and limit handling.  I 
personally instrumented and tested vehicles at Ford’s proving ground facilities in Arizona, 
Michigan, and Florida on vehicle types including light and medium trucks.  I also performed 
component testing and analyzed the design of steering system components, suspension components, 
and tires.  I later moved to Ford’s Advanced Vehicle Technology group where I performed further 
testing, analysis, and simulation of all truck types, from compact pickups to heavy commercial 
vehicles. 

Since 1997, I have been employed in Houston, Texas as an automotive consulting engineer 
specializing in the analysis of vehicle design, vehicle dynamics, failure analysis, and crash 
reconstruction.  I have performed instrumented, on-track testing of various vehicle types, including 
passenger cars, pickup trucks, utility vehicles, vans, medium trucks, buses, and heavy trucks.  I have 
performed numerous tests to evaluate vehicle performance before, during, or after the disablement 
of various steering components, suspension components, or tires.  I have published peer-reviewed 
articles related to disablement testing, as well as other research.   

In 2007, I formed Dynamic Analysis Group LLC with another consulting engineer as my 
business partner.  At Dynamic Analysis Group LLC, I continue to consult as an automotive 
engineer in the areas of vehicle design, vehicle dynamics, failure analysis, and crash reconstruction.  
Dynamic Analysis Group LLC charges $250 per hour for my services in this matter.  A resume 
which summarizes my education and experience is attached, along with a list of my previous 
testimony and publications.   
 
 
Crash Background 
 
 According to the information available, the subject crash occurred on March 16, 2010, on 
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Interstate Highway 37 near Campbellton, Texas.  This was a single vehicle crash involving an 
Americanos bus with 45 occupants on board.  The bus operator was Irma Mendoza Morado, a 47 
year-old female and an employee of Americanos.   

The Texas Department of Public Safety (DPS) investigated the crash and created a detailed 
Major Crash Investigation report.  The investigating officers determined that “U1 [Americanos 
coach] was traveling [southbound] on IH-37 when the driver heard a loud noise from underneath the 
vehicle when a U-joint broke from the driveshaft.  U1 driver reacted, locked up the brakes, and 
skidded onto the improved shoulder.  U1 driver overcorrected left and sent U1 into a side skid 
across the [southbound] lanes and into the center median.  The rear end rotated 180 degrees, 
simultaneously rolling onto the passenger side.  U1 sustained right passenger and top damage.  The 
drive shaft was detached from the undercarriage where the bus came to rest.  U1 was red, white, 
blue, and green in color and had 45 occupants including the driver.” 

The investigating officers documented the crash-related physical evidence with survey 
measurements, photographs, and notes.  Investigators for the Texas DPS District 6C Reconstruction 
team concluded that a U-joint had separated from the transmission and that “…the driver (Morado) 
should have been able to bring Unit 1 to a safe stop despite the mechanical failure.  The heavy 
application of brakes by the driver (Morado) caused her to lose control.  It is the opinion of the 
reconstruction team this crash was caused by Irma Mendoza Morado’s faulty evasive action.”    
 
 
Vehicle Design Considerations 
 
 The subject vehicle is a 55-passenger bus manufactured by Motor Coach Industries (MCI) 
with the model designation of 102DL3.  It was manufactured in November of 1994 as a 1995 model 
year vehicle with a vehicle identification number of 1M8PDMPA2SP046918.  The 102DL3 model 
coach has a nominal overall length of 45 feet and an overall width of 102 inches.  The chassis has 
three axles: the front, steered axle; a dual-wheel drive axle; and a trailing, or tag, axle.  The 
vehicle’s axle capacities, or gross axle weight ratings (GAWRs), are specified as 14,400 pounds for 
the front axle, 22,500 pounds for the drive axle, and 12,000 pounds for the tag axle.  The gross 
vehicle weight rating (GVWR) is specified as 44,400 pounds.   
 The tag axle on the 102DL3 is a self-steering design which allows for improved 
maneuverability and reduced tire wear at low travel speeds.  At speeds above approximately twenty 
miles per hour, the tag axle steering system is locked and performs as a non-steerable trailing axle.  
At travel speeds below approximately twenty miles per hour, the tag axle steering lock is 
disengaged and the tag axle tires are allowed to self-steer, following the path of the vehicle.  
Steering of the tag axle is accomplished passively, due to the self-aligning forces inherent in the 
suspension geometry and in the tire forces.  The self-aligning forces result, in part, from the axle 
caster and the tire aligning moment, or pneumatic trail.  On the subject model coach, there is no 
driver-operated or mechanically-operated system that actively steers the tag axle.  This is in direct 
contrast to the front axle, which is actively steered by driver input, while simultaneously being 
subject to the same passive, self-aligning forces as the tag axle. 
 The tag axle steering system is similar to that of the front axle, but with a forward positioned 
tie rod, steering locking system, and reversing pivot.  The tag axle tie rod is equipped with a steel 
locking plate which is aligned between two mating plates affixed to the axle itself.  The three plates 
are slotted to accept a locking pin which locks the plates in a double-shear fashion.  The pin is 
applied from above and is spring loaded and pneumatically loaded downward into the locked 
position.  A pneumatic cylinder is used to retract the pin based on an electrical signal from the 
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vehicle’s speed sensor, processed by a ‘speed switch.’  The speed switch actuates the cylinder when 
the speed sensor signal reflects travel below approximately twenty miles per hour, thereby 
retracting the cylinder pin and disengaging the steering lock for improved maneuvering.  When 
operated in reverse, the tag axle is designed to pivot about its axis to allow proper trailing operation. 
 The vehicle’s drivetrain is a typical rear-engine design with a driveshaft connecting the 
transmission output shaft to the drive axle differential.  The driveshaft is a steel assembly with two 
U-joints and a splined slip joint.  Near the forward end of the driveshaft, or differential end, a steel 
loop is mounted to the frame as a constraint to limit driveshaft motion in the event of U-joint 
failure.  Toward the rear end of the driveshaft, or transmission end, the tag axle truss itself forms a 
substantial steel loop around the driveshaft.  The rear end of the driveshaft extends completely 
through the tag axle pass-through loop and attaches to the transmission output shaft, rearward of the 
aft edge of the tag axle truss. 
 
 
The Crash Vehicle 
 
 I inspected the subject vehicle on November 4, 2010 at a facility in Louisville, Kentucky.  
The coach was identified with the Americanos unit number 60630.  At the time of my inspection, 
the instrument panel odometer indicated 941,063 miles.  I observed sheet metal abrasions and 
contact damage, primarily on the right side, consistent with overturn on an unpaved surface.  All 
right-side glass surfaces were fractured out.  The entry door was detached and observed in the 
baggage compartment.  The axle shafts for the drive axle had been removed post-crash for towing, 
and the drive shaft was observed separate from the vehicle.  All driver controls were found to be in 
place, including the brake and throttle pedals, steering wheel, shift lever, and dash-mounted 
switches.  The vehicle was equipped with Michelin XZA2 Energy 315/80R22.5 load range L tires at 
all positions.   

I inspected the chassis for crash-specific damage and documented its configuration and 
condition with measurements, photographs, and notes.  The front suspension and steering system 
were found to be essentially intact, with all steering components connected, from the steering wheel 
to the road wheels.  The drive axle was also found to be mainly intact, although the driveshaft was 
detached and observed separate from the vehicle.  The axle was manufactured by Rockwell 
International and was equipped with a differential with a 3.07 final drive ratio.  The U-joint yoke on 
the differential was in place, as were the two yoke straps, although one of the straps was separated 
from the yoke at one end.  The corresponding yoke on the driveshaft still had the U-joint cross 
attached to it.  Contact marks were observed around the surface near the differential end of the 
driveshaft tube, consistent with the location of the body-mounted driveshaft restraint loop.  
Corresponding marks were observed on the driveshaft loop itself.  At the transmission end of the 
driveshaft, the yoke was fractured, with a portion of the steel lobe missing.  Oxidation was observed 
on the fracture surfaces.  The corresponding yoke was still attached to the transmission output shaft.  
One yoke strap was detached completely, with both strap bolts fractured off.  The second yoke strap 
was attached with one bolt, while the second bolt was fractured off.  Contact marks were observed 
near the transmission end of the driveshaft, consistent with the location of the passage through the 
tag axle truss.  The tag axle structure itself exhibited contact marks and gouges consistent with 
driveshaft interaction.  Marks were observed primarily on the lower portion of the pass-through 
structure and on the upper portion of the truss.  Further damage was observed, consistent with 
impact level forces, including damage to the axle truss structure and bending of the tie rod.  The tie 
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rod did not exhibit any significant contact marks that would suggest a direct impact from the 
driveshaft.   

The tie-rod-mounted locking plate was observed to be disengaged from the two fixed plates 
on the axle and was positioned beneath the lower fixed plate.  Worn surfaces and contact marks 
were present on the tie-rod-mounted plate in the shape of the mating portion of the fixed plates.  No 
marks were observed on the plates that would indicate side-to-side oscillatory motion.  The gap 
between the fixed plates was widened toward the front of the plates and contact marks were 
observed on the fixed plates toward the right side.  The right side steering stop was contacted and 
deformed forward and the steering damper clamp was shifted on the tie rod.  The slot of the tie-rod-
mounted locking plate exhibited gouging from the locking pin toward the rear end of the slot.  The 
gouge was angled, with metal flow curved in an arc toward the left side of the plate.  This damage 
was caused by counter-clockwise rotation of the locking plate relative to the pin, as viewed from 
above.  The slot exhibited readily apparent wear along both sides and was covered with oxidation.  
Wear patterns from the mating fixed plates reveal that contact between the plates was rearward on 
the top of the tie-rod-mounted plate and forward on the bottom.  This wear pattern would be 
indicative of misalignment of the plates over an extended period of time, with the rear of the tie-
rod-mounted plate rotated downward.  The locking pin was observed to be connected to the lock 
cylinder and was bent forward.  

At the time of my inspection, the deformation of the tag axle tie rod was observed to be less 
than that seen in police photographs.  In photographs taken immediately after the crash, the tie rod 
is seen to be bent in a forward direction.  Some photographs of the recovery effort show that steel 
chains were bound to the tag axle around the tie rod, the locking plates, and the locking cylinder.  
This binding apparently altered the condition of those parts.  Testimony of individuals involved in 
the recovery effort indicates that the steel under-reach structure of the heavy vehicle wrecker truck 
was used to forcibly straighten the tag axle tie rod prior to transport. Unfortunately, there are no 
known photographs which document the immediate post-crash condition of the tag axle steering 
system in more detail.  Functionality of the pneumatic and electrical control system for the tag axle 
locking system was evaluated by other engineers.  It was determined that the speed sensor output 
signal was deficient and that air lines controlling the locking cylinder were blocked, preventing 
retraction of the locking pin via pneumatic cylinder operation. 

 
 

Circumstances of the Subject Crash 
 
 I inspected the crash scene on August 10, 2011 and documented its configuration with notes 
and photographs.  This crash occurred near Campbellton, Texas on southbound Interstate 37 in a 
rural area.  In this area, Interstate 37 is a four-lane, divided freeway with asphalt travel lanes and 
shoulders.  Northbound and southbound lanes are separated by a sloped, wide grass median with 
sandy soil.  In the area approaching the scene of the crash, the roadway curves toward the right and 
goes downhill.   
 According to the police investigation, the crash occurred at approximately 9:50 in the 
morning.  The investigating officer indicated that the weather was cloudy and there was light rain.  
The speed limit was posted at 70 miles per hour.  Photographs taken by the police show numerous 
tire marks on the southbound pavement leading up the median, followed by deep furrows in the 
median soil, and the bus at its rest position on its right side.  The tire marks on the pavement 
indicate an initial clockwise yaw followed by a counter-clockwise yaw into the median.  Preceding 
the tire marks, the officers documented debris consistent with the separated U-joint.  Photographs of 
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the vehicle’s rest position show the tag axle steering lock disengaged and the tie rod bent forward.  
The driveshaft’s rest position was located downstream from the vehicle’s point of rest.  At its rest 
position, the right tag axle tire and the outer right drive axle tire are embedded into the median soil 
as the rear portion of the coach traveled into the opposing slope of the median.  The furrows 
associated with the right side tires are broad and deep.  
 Data on the electronic control module of the coach’s Detroit Diesel engine was imaged by 
request of the DPS investigators.  I have reviewed and analyzed this information by processing the 
data to calculate the longitudinal acceleration of the vehicle as recorded from the speed sensor.  The 
calculated acceleration values would represent a rapid deceleration rate that would not be 
achievable by brake application alone.  The imaged data included two separate events of this nature, 
including a last stop record and a separate hard brake record.  This information, combined with the 
results of the inspection of the speed sensor, indicates that a deficiency with the speed sensor likely 
existed prior to the subject crash.  
 
 
Testing of Vehicle Performance 
 
 I evaluated the steering and handling characteristics of the 102DL3 model coach under 
various conditions, including the dynamic disengagement of the tag axle steering at freeway speeds.  
The test vehicle was a 1995 MCI 102DL3, substantially similar to the subject coach.  The vehicle 
was equipped with a manual switch that bypassed the vehicle’s speed switch, allowing the operator 
to manually actuate the tie rod locking cylinder, disengaging the locking mechanism dynamically.  
The vehicle was instrumented to measure the steering wheel rotation, tag axle tie rod displacement, 
status of the manual lock/unlock switch, vehicle speed, vehicle position, rotational rates in three 
directions, translational acceleration in three directions, roll angle, pitch angle, heading, and slip 
angle.  On-board and external video cameras documented the tests.  The vehicle was ballasted to 
simulate loading with 44 passengers and cargo.  Testing was conducted on the 8.5 mile high speed 
oval at Continental Tire’s Uvalde Proving Grounds.   
 I performed numerous tests with the tag axle steering locked or unlocked, as well as 
dynamically disengaged under varying conditions.  I evaluated the stability characteristics of the 
coach using common handling and stability tests, including frequency response, on-center handling, 
low-g step steer, and high speed lane changes.  I performed these tests at freeway speeds multiple 
times; with the tag axle steering locked as well as with the steering lock disengaged.  Under all 
conditions, the vehicle remained stable, controllable, and predictable, with a high turning capacity.  
The tag axle tires exhibited stable performance, following the motion of the vehicle in a controlled 
manner. 
 I evaluated the effect of dynamically disengaging the steering lock at freeway speeds, 
nominally at 70 miles per hour, with some tests as high as 80 miles per hour.  These tests were run 
under varied conditions, including straight-ahead travel, in a left or right turn, on a level surface, or 
on an uphill or downhill slope while in a left or right turn.  I further evaluated the effect of driver 
input during and after a dynamic disengagement, including intentionally steering before and after 
disengagement, as well as steering and braking in combination.  This was done with the pavement 
dry as well as with the surfaced wetted by a water truck.  Under all conditions, the vehicle remained 
stable, controllable, and predictable, with a high turning capacity.  The immediate effect of a 
dynamic disengagement would be a slight disturbance input, similar to a light wind loading or slight 
change in the road surface, and would typically be controlled with small steering adjustments on the 
order of five to twenty-five degrees.  Such adjustments were consistent with the normal operating 
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characteristics of a motor coach.  The vehicle’s performance during braking was also stable and 
predictable, with a high turning capacity while braking. 
 I evaluated the vehicle’s performance further by running ‘surprise’ disengagements, with the 
actuation switch being operated at undetermined intervals by a passenger.  For these tests the dash 
indicator lights were covered, the switch was moved to a location behind the driver, and sounds 
were masked with fan noise.  During these surprise disengagements, the coach’s response remained 
stable and predictable and required no significant response from the driver. 
 Additionally, I intentionally degraded the transmission end U-joint of the driveshaft of a 
102DL3 and operated the coach at freeway speeds for an extended period of time.  Degradation of 
the joint was achieved by removing more than half, and then subsequently all, of the needle 
bearings from both bearings on the transmission yoke and removing the grease from the bearing.  
The vehicle was driven over 250 miles at 70 miles per hour.  The degraded bearing produced a 
vibration that was sensed when the throttle was released at speed that slowly grew more pronounced 
as the test progressed.  Under these circumstances, significant degradation of U-joint bearings 
would likely occur over a much longer period than that of this test and would produce vibration that 
would be perceived by an alert operator.  
 
 
Laboratory Testing of a Tag Axle Assembly 
 
 I have performed instrumented testing on a tag axle assembly to evaluate the crash forces 
involved during overturn of the subject coach.  A test fixture was fabricated and affixed to an 
exemplar tag axle assembly.  The fixture was designed to apply a force to the right tag axle wheel in 
the same direction as the ground forces would be applied to the subject coach as the tire and wheel 
impacted and furrowed into the median soil just prior to reaching the vehicle’s point of rest.  Force 
application was made by way of a hydraulic cylinder mounted longitudinally between the fixture 
and the right wheel, with the force directed from rear to front.  The fixture was instrumented to 
measure the applied pressure, displacement of the hydraulic cylinder, and displacement of the tie 
rod.  The test was documented with multiple video cameras.  The tag axle was equipped with 
certain new components, including ball joints, tie rod, tie-rod-mounted locking plate, and steering 
damper.  The locking pin was engaged into the locking plates during the test.  
 A peak force of approximately 16,000 pounds was applied by the hydraulic cylinder.  This 
force level corresponds to an average acceleration of approximately 0.3 to 0.4 g’s applied to the 
mass of a fully loaded coach.  As a result of the applied force, the tie rod was placed in 
compression, causing it to bend forward and creating a moment about the locking pin.  Upon 
reaching the peak force level, the tie-rod-mounted locking plate abruptly shifted forward in its slot, 
forcing the rearmost edge of the slot to strike the locking pin.  This shifting motion gouged the rear 
surface of the slot in the same location as the gouges on the subject locking plate and applied a 
forward force to the locking pin, consistent with the displacement of the subject locking pin.  The 
rotation of the plate was in the same rotational direction as the arcing gouge on the subject locking 
plate. 
 This testing shows that ground forces created during the impact furrowing of the right tag 
axle tire as it approached its rest position are consistent with the deformation and damage observed 
on the subject coach, including gouges on the tie-rod-mounted locking plate, forward contact of the 
locking pin, and forward bending of the tie rod.  The peak force levels observed during testing are 
consistent with the levels expected during such motion of the coach.  
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Review and Analysis of Work by Others 
 

I have reviewed the expert reports provided by other parties to the subject lawsuit.  I anticipate 
the opportunity to review in detail the materials that form the bases of these reports in the future, 
and I reserve the right to supplement or modify my opinions based on this preliminary review.   

A report provided by Greyhound addressed the controllability of a three axle vehicle under 
varying circumstances.  The analysis outlined in the report was a first order mathematical 
approximation of the handling properties of a three axle vehicle.  However, an actual MCI 102DL3 
is a complex, nonlinear, high degree-of-freedom mechanical system that is not well characterized by 
a simple model.  A more accurate method to evaluate the handling properties of the 102DL3 design 
is by performing instrumented, full-vehicle testing on an actual coach, as discussed previously. 

Additional reports provided by Greyhound outline testing that was performed on a modified 
MCI 102DL3 model coach.  The coach was modified with a pneumatic actuator to rapidly steer the 
tag axle to the left.  The test coach was driven to speed on a Jennite surface and a right steering 
input was applied, followed by actuation of the pneumatic cylinder and very aggressive application 
of the coach’s service brakes.  I inspected the modified coach on August 8, 2011 and observed that 
the right side steering stop was fractured from the tag axle, indicating that the steering input applied 
was of a greater magnitude than would be possible for the subject coach with its intact steering stop.  
The Greyhound reports provide no basis for the modifications made to the test coach, the magnitude 
of the steering input applied, or the aggressive brake application.  In the tests reviewed, when the 
coach was steered toward the right, no attempt was made to steer left and maintain a straight course.  
When the coach was driven straight and the tag steering applied, no loss of control resulted and the 
vehicle appeared to track in a stable manner.  In tests where steering was applied to the right and 
held, in the direction that would augment any yaw from the applied tag axle steering, and the 
service brakes were applied aggressively and held, the yaw motion was allowed to progress to a 
high slip angle.  A conclusion reached in the Greyhound report was “the only way the bus would 
have veered to the right at highway speeds was through the influence of a tag axle that was 
unlocked and/or was steering to the left relatively early in the accident sequence.”  However, this 
conclusion is negated by a statement several sentences earlier:  “While holding the steering wheel 
steady so the bus would travel in a straight line, the bus when into a right curve at about the same 
curve radius as in previous tests where the bus was intentionally steered to the right.”  If the 
response of the vehicle is the same, whether due to driver input or due to forced steering of the tag 
axle, then an investigator cannot conclude that the response could only be generated by the forced 
steering of the tag axle.  I anticipate the opportunity to review any test data and documentation in 
more detail. 

An additional report provided by Greyhound discussed some of the damage to the tag axle tie 
rod, concluding that the bend of the tie rod was due to direct interaction with the driveshaft.  In its 
operating position, the driveshaft is essentially horizontal.  On an exemplar coach, I manually 
detached the transmission end U-joint and pivoted the driveshaft about the differential U-joint, and I 
evaluated the envelope in which the driveshaft can move.  Substantial structures of the tag axle 
prevent the driveshaft from contacting the tie rod, the tie rod locking plates, and the locking 
cylinder.  Further, with the driveshaft attached at the differential, contact forces applied by the 
moving driveshaft to a component below it would be directed primarily downward rather than in the 
forward direction as the physical evidence shows.  A force directed downward on the tie rod would 
not produce the counter-clockwise rotation of the locking plate as evidenced by the gouges present.     
 
 



 

Kevan Granat Page 9 of 12 Campos v. Americanos 

Summary 
 

1. The subject coach was being driven southbound on Interstate 37 at freeway speed when the rear 
U-joint of the driveshaft separated.  The forward U-joint remained attached for a period, causing 
the driveshaft to continue to rotate and creating a significant imbalance applied to the 
differential and drive axle.  This imbalance caused the drive axle to oscillate and create a 
distinctive wavy characteristic in the dual tire marks on the road surface. 
 

2. The driver steered the vehicle to the right and applied the brakes, placing the vehicle in a 
clockwise yaw.  The driver subsequently steered the vehicle to the left while braking 
aggressively, causing the vehicle to yaw counter-clockwise and enter the soil median at a high 
sideslip angle.  The vehicle was overturned onto its passenger side, causing the right rear tag 
axle tire and wheel to gouge into the soil surface. 

 
3. The physical evidence from the subject crash indicates that the right tag axle tire and wheel 

were acted upon by substantial forces during impact and gouging of the median soil.  These 
forces caused displacement and deformation of the tag axle structure and steering system 
causing it to become disengaged as the vehicle came to rest. 

 
4. The front U-joint detached from the differential as the chassis interacted with the soil in the 

median.  Detachment from the differential allowed the driveshaft to be displaced rearward and 
exit from the forward driveshaft loop.  Subsequently, the driveshaft was likely displaced 
forward, exiting from the tag axle pass-through and traveling free of the vehicle to its rest 
position.  

 
5. Dynamic disengagement of the tag axle steering lock at freeway speeds does not cause the MCI 

102DL3 coach to go out of control.  Such disengagement produces an effect that is similar to a 
light wind disturbance that is easily controlled with small steering inputs. 

 
6. The MCI 102DL3 coach with unlocked tag axle steering does not become unstable or 

uncontrollable.  With the steering lock disengaged, the steering and handling properties of the 
vehicle remain stable and predictable, with a high turning capacity. 

 
7. I evaluated the characteristics of the tag axle system on the MCI 102DL3 coach and found them 

to be appropriate in design, manufacture, and function.  I found no evidence of a defect of 
design, manufacture, or function. 

 
8. The cause of the subject crash was that the driver responded to the U-joint separation by 

aggressively applying the brakes and steering excessively, ultimately placing the vehicle in a 
severe counter-clockwise yaw that led to overturn, rather than releasing the throttle, slowing 
gradually, and coming to a controlled stop. 

 
All of the opinions in this report are expressed within a reasonable degree of engineering 

certainty.  These opinions are based on my work as described above, my inspections related to this 
crash, all materials I have received and reviewed related to the subject crash and the MCI 102DL3 
coach, my training as an engineer, my education and experience, my review of technical literature, 
and the laws of physics.  I reserve the right to supplement or modify my opinions if new 
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information is received, additional work is performed, or in response to the work and opinions of 
other experts.    
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Materials Received and Reviewed 
 

1. Accident Report 
2. Police photographs 
3. Texas DPS Reconstruction Investigation 
4. Lt. Timothy Lite accident records 
5. Report written by H. David Feltoon (01/18/11) 
6. Report written by David Stopper (06/09/11) 
7. Report written by Andrew D. Irwin (06/10/11) 
8. Report written by Edward P. Cox (06/10/11) 
9. Report written by John L. Cavias (06/10/11) 
10. Report written by Richard Cortez (06/10/11) 
11. AUSA photographs of subject vehicle (06/23/10) 
12. H. Zuschlag photographs (07/10) 
13. Evidence inspection photographs (07/22/10) 
14. Carr Engineering vehicle inspection photographs (07/27/10) 
15. David Coates photographs (07/29/10) 
16. David Coates vehicle inspection photographs (01/14/11) 
17. Bob Rucoba scene inspection notes and photographs (01/21/11) 
18. Photographs produced by Americanos 
19. Greg Wright sensor test results photographs  
20. Greg Wright vehicle inspection photographs (06/30/11) 
21. Greg Wright boroscope photographs  
22. David Coates vehicle inspection photographs (07/20/11) 
23. Subject vehicle inspection photographs and video taken June 30-July 1, 2011 
24. DDEC download photographs 
25. AUSA color photographs of bus and scene 
26. Recorded statement of Jerricah Capers 
27. Recorded statement of Nina Fedderson 
28. Daniel Campos deposition & exhibits (08/26/10) 
29. Daniel N. Campos deposition & exhibits (08/26/10) 
30. Amalia F. Heather deposition & exhibits (08/26/10) 
31. Adriana L. Pruitt deposition & exhibits (08/26/10) 
32. Anna B. Schermerhorn deposition & exhibits (10/06/10) 
33. Leonor Aguilar deposition & exhibits (10/27/10) 
34. Selina Aguilar deposition & exhibits (10/27/10) 
35. Trooper Wesley Cooper deposition & exhibits (11/08/10) 
36. Denise Alvarado deposition & exhibits (11/19/10)  
37. Adrian Lopez deposition & exhibits (11/19/10) 
38. Rogelio Garcia deposition & exhibits (12/07/10) 
39. Deborah Chavez deposition & exhibits (12/20/10) 
40. David Rodriguez Perez deposition & exhibits (12/21/10) 
41. Victoria Romero deposition & exhibits (01/05/11) 
42. Minerva Santiago deposition & exhibits (01/05/11) 
43. Margarita Miramontes deposition (01/10/11) 
44. Bianca Herrejon deposition & exhibits (01/17/11) 
45. Ashli Taylor Decena deposition & exhibits (01/20/11) 
46. Miranda Gibson deposition & exhibits (01/20/11) 
47. Sylvia Bandala deposition & exhibits (01/24/11)  
48. Ramon Medina deposition & exhibits (01/25/11) 
49. Diana Medina deposition & exhibits (01/25/11) 
50. Sandra Valdez deposition & exhibits (01/27/11) 
51. Eva Garcia deposition & exhibits (01/28/11) 
52. Carlos Torres Teran deposition & exhibits (01/28/11) 
53. Jacobs Medina deposition & exhibits (02/22/11) 
54. Carmen Paz deposition & exhibits (02/22/11) 
55. Irma Mendoza Morado deposition & exhibits Vol. I (04/07/11) 
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56. Irma Mendoza Morado deposition & exhibits Vol. II (04/08/11) 
57. Trooper James Kellert deposition & exhibits (04/25/11) 
58. Lt. Timothy Lite deposition & exhibits (04/27/11) 
59. Carlos Cantu deposition & exhibits (06/15/11) 
60. Eldridge Hughey deposition & exhibits (06/16/11) 
61. Corporal Keith Olive deposition & exhibits (06/23/11) 
62. Jeffrey Barta deposition (08/10/11) 
63. Plaintiffs’ First Amended Petition 
64. Plaintiffs’ Objections and Responses to Defendant Americanos, U.S.A., LLC’s First Request for Production 
65. Defendant Greyhound Lines, Inc.’s Response to Motor Coach Industries, Inc.’s First Request for Production 
66. Defendant Greyhound Lines Inc.’s Responses to Motor Coach Industries, Inc.’s First Set of Interrogatories 
67. Defendant Americanos U.S.A., L.L.C.’s Response to Motor Coach Industries, Inc.’s First Request for 

Production 
68. Defendant Americanos U.S.A., L.L.C.’s Response to Motor Coach Industries, Inc.’s First Set of Interrogatories 
69. Plaintiffs’ Designation of Expert Witnesses 
70. Agreed Scheduling Order 
71. Medical Providers List 
72. Passenger Height-Weight Matrix 
73. Back-up documents for Matrix 
74. Final Vehicle Record for Americanos Test Coach 
75. Campbellton Metallurgy Examination Results from MSI Testing & Engineering, Inc. (01/14/11) 
76. Greyhound proposed protocols – alignment testing, removal of parts 
77. Protocol for Destructive Testing – July 2010 
78. Bosch Test Track video 
79. Brian Lawson notes 
80. MSI Reports 
81. Brian Lawson’s reduced Scale efile 
82. MCI 102D Series Maintenance Manual (January 1995) 
83. 102AW3 Parts Manual 
84. Sectin 10 – Transmission Parts Manual 
85. Section 8 – Engine Parts Manual 
86. MCI 102D Series Maintenance Manual (April 1994) 
87. D-Series Operators Manual 
88. MCI Maintenance Manual (January 1994) 
89. 102DL3 Maintenance Manual (January 1995) 
90. 102DL3 Parts Manual (January 1995) 
91. CM0241 Campaign Detail by Campaign, Model, Serial Number 
92. MCI documents produced – MCI000001– MCI004022 
93. AUSA documents produced – AUSA000001 – AUSA009177 
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DOCUMENTS REVIEWED – DR. DAVID COATES 

1. Accident Report by TX DPS Trooper Kellert (Campos Plaintiffs 252808-000540) 

2. MCI000001-001211 

3. MCI000469-000470 

4. AUSA002861-AUSA002880 

5. P000367-P000372 

6. Scheduling Order 

7. Plaintiff’s Designation of Expert Witnesses 

8. MCI Standard 25-24-0001 (Raw Material Standard – Raw Material Selection – Steel 
Products) 

9. Steel Stainless – AISI 304, UNS S30400 

10. Bosch Test Track 

11. Brian Lawson Notes 

12. Reduced Scale Drawing 

13. MSi Reports 

14. Photographs - 316 photographs of scene and coach produced by Americanos in response 
to Plaintiff’s Request for Production dated June 17, 2010 (photos taken January 14, 2007, 
January 15, 2007, March 16-17, 2010, and April 26, 2010 ARAAC) 

15. Photographs - 83 photographs of scene produced by Americanos in response to Plaintiff 
Request for Production dated June 17, 2010 

16. Photographs – 48 photographs of coach taken 06/22/10 produced by Americanos on 
07/23/10 

17. Photographs – Campbellton Photos from DPS Evidence Inspection 

18. Photographs – Campbellton DPS Evidence Inspection 

19. Photographs - Bob Rucoba's Inspection Photos taken 07/27/10 

20. Photographs - Campbellton Inspection –Photo No. L1010152 (from Photos of Items 
Collected by GLI Investigator at Scene) 
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21. October 26, 2010 letter from Americanos' counsel regarding additional protocols for 
destructive testing and advising that they are no longer going to be doing the alignment 
testing, paragraphs 1-5 of the protocol entitled "Protocol for Examination of the Subject 
Coach." 

22. Ameircanos’ July 2007 Transmission Change – Driveline Removal 

23. 102DL3 Maintenance Manual Regarding Removal of Driveshaft 

24. November 1, 2010 letter from Americanos’ counsel regarding this week’s inspection and 
testing 

25. Drawing – 141-1-71_k_1 of 1 – yoke half round end 

26. Deposition transcript and exhibits for: Trooper Wesley Cooper 

27. Defendant Greyhound Lines, Inc.’s Responses to Motor Coach Industries, Inc.’s First 
Request for Production 

28. Defendant Greyhound Lines, Inc.’s Responses to Motor Coach Industries, Inc.’s First Set 
of Interrogatories 

29. Defendant Americanos U.S.A., L.L.C.’s Responses to Motor Coach Industries, Inc.’s 
First Request for Production 

30. Defendant Americanos U.S.A., L.L.C.’s Responses to Motor Coach Industries, Inc.’s 
First Set of Interrogatories 

31. Bob Rucoba’s 08-02-11 Exemplar Vehicle Inspection Photos 

32. Photos of the June 30, 2011 Bus Inspection which we received from counsel for Stewart 
& Stevenson Truck Holding, LLC d/b/a On the Border Freightliner of El Paso; and 

33. Photos of the Bus Parts Inspection taken on June 30, 2011 which we received from 
counsel for Stewart & Stevenson Truck Holding, LLC d/b/a On the Border Freightliner of 
El Paso 

34. Protective Order signed by all counsel on 07-16-10 

35. DPS Inspection File for Americanos 

36. Greyhound’s 2nd Supplemental Responses to MCI’s 1st Request for Production 

37. Americanos 1st Supplemental Response to MCI’s  Request for Production 

38. Morado’s 1st Supplemental Response to Perez Request for Production 

39. Americanos 1st Supplemental Responses to Perez Request for Production 
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40. Greyhound’s 1st Supplemental Responses to Perez Request for Production 

41. Greyhound’s 1st Supplemental Objections/Responses to Medina, Medina & Bandala’s 
Request for Production 

42. Morado’s 1st Supplemental Objections/Responses to Medina, Medina, Bandala’s Request 
for Production 

43. Americanos’ 1st Supplemental Objections/Responses to Medina, Medina, Bandala’s 
Request for Production 

44. Americanos’ 1st Supplemental Objections/Responses to Garcia & Dominguez Requests 
for Production 

45. Americanos’ 10th Supplemental Objections/Responses to Campos Request for 
Production 

46. Morado’s 1st Supplemental Objections/Responses to Campos Request for Production 

47. Greyhound’s 2nd Supplemental Objections/Responses to Campos Request for Production 

48. Morado’s 1st Supplemental Responses to Herrejon’s Request for Production 

49. Americanos’ 1st Supplemental Responses to Herrejon’s Request for Production 

50. Greyhound’s 1st Supplemental Responses to Herrejon’s Request for Production 

51. Americanos’ 2nd Supplemental Responses/Objections to ArvinMeritor Request for 
Production 

52. Americanos’ 1st Supplemental Responses to Garcia Request for Production 

53. Greyhound’s 1st Supplemental Responses to Garcia Request for Production 

54. Morado’s 1st Supplemental Responses to Garcia Request for Production 

55. Morado’s 1st Supplemental Responses to Aguilar Request for Production 

56. Americanos’ 1st Supplemental Responses to Aguilar Request for Production 

57. Greyhound’s 1st Supplemental Responses to Aguilar Request for Production 

58. Photographs of Coach at Jeff’s Auto Rebuilders  

59. October 14, 2011 Deposition Transcript and Exhibits of Kevan Granat 

60. Defendant Americanos’ 2nd Amended Notice of Intention to Take Oral Deposition of 
David Coates and Subpoena Duces Tecum 
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61. AUSA010717 - Video Driveshaft Test & Jones Photos 09-20-11 

62. AUSA011583 - Video Driveshaft Failure w-o Loop 

63. Video 12.wmv 

64. Video 15.wmv 

65. 100ND70S - unit 6352 

66. 1016468_ - unit 6468 

67. 1026934_ - unit 6934 

68. 1036132_ - unit 6132 turning angle measurement 

69. Aaron Jones’ September 20, 2011 Photos 

70. Aaron Jones’ Deposition Exhibit 7  

71. Aaron Jones’ Deposition Exhibit 8  

72. Aaron Jones’ Deposition Exhibit 9 

73. Aaron Jones’ Deposition Exhibit 13 

74. Larry Yohe’s January 15, 2012 Supplemental Expert Report 

75. Thomas Fugger’s January 16, 2012 Supplemental Expert Report 

76. Aaron Jones’ January 16, 2012 Supplemental Expert Report 

77. Attachments produced with Americanos, Greyhound, and Morado’s Sixteenth 
Supplemental Response to Plaintiffs’ and Intervenors’ Request for Disclosure and Second 
Supplemental Expert Designation (Not Bates Labeled) 

78. AUSA011639 – AUSA011755 

79. AUSA011600 – AUSA011613 

80. Kevan Granat’s January 24-25, 2012 Nappanee and Richmond Virginia GLI Bus 
Inspection Photos 

81. MCI-001329 – MCI-001338 – 3-62A – locked (Tag Axle Lockout Procedure) 

82. Bob Rucoba’s January 24-25, 2012 Nappanee and Richmond Virginia GLI Bus 
Inspection Photos 
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109:11:43 testified about -- 

209:11:45      Q.  On September 14th.  

309:11:46      A.  Correct.  

409:11:48      Q.  Have you done additional work in this case 

509:11:51 since September 14, 2011?  

609:11:54      A.  Yes.  

709:11:56      Q.  I'd like you to outline for me what 

809:11:59 additional work you have done in connection with 

909:12:02 this case since September 14, 2011?  

1009:12:07      A.  What I've done since September 14, 2011 

1109:12:10 would include drive shaft testing on an exemplar 

1209:12:15 102DL3 coach, made physical geometric measurements 

1309:12:22 of that coach and several exemplar coaches that I've 

1409:12:27 examined, and I've composed a report and I've done 

1509:12:33 some photogrammetric analysis of some of the work 

1609:12:38 performed by Mr. Granite.  

1709:12:49          I've also read depositions of the experts 

1809:12:53 that were deposed after my deposition and analyzed 

1909:12:59 those.  I have also -- I think that summarizes it.  

2009:13:08 If something else comes to mind, I'll let you 

2109:13:10 know.  

2209:13:11      Q.  All right.  

2309:13:13          The drive shaft testing that you performed 

2409:13:17 with an exemplar coach, let's start with that 

2509:13:23 particular piece of your additional work.  When was 
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109:13:28 that work performed?  

209:13:30      A.  I believe it was performed on September 20, 

309:13:32 2011.  

409:13:37      Q.  And the -- was there just one day or test 

509:13:47 that you performed on September 20, 2011?  

609:13:53      A.  There was one test performed on 

709:13:54 September 20, 2011.  

809:13:59      Q.  And how was the test setup recorded?  

909:14:07      A.  It was recorded with video and photographs 

1009:14:17 and high-speed video.  

1109:14:22      Q.  We'll get into this in more detail later, 

1209:14:25 but essentially what was the situation that you were 

1309:14:30 testing on September 2011 -- 20, 2011?  

1409:14:37      A.  We were attempting to determine if the 

1509:14:39 drive shaft could escape the tag axle structure, and 

1609:14:44 we were -- we wanted to characterize the damage that 

1709:14:49 would occur if that -- if the drive shaft did escape 

1809:14:53 the structure.  

1909:14:57      Q.  And is that the only test that you've ever 

2009:15:02 performed or participated in regarding that test 

2109:15:11 purpose?  

2209:15:13      A.  I'm sorry.  I don't understand your 

2309:15:14 question.  

2409:15:15      Q.  Well, you described what the purpose was, 

2509:15:17 and I'm trying to find out if that's the only test 
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109:15:20 that you've ever performed or participated in where 

209:15:24 that was the purpose?  

309:15:26      A.  In regards to this case, yes.  

409:15:29      Q.  Have you performed such testing yourself or 

509:15:35 participated in such testing yourself with respect 

609:15:39 to any other cases?  

709:15:42      A.  No.  I have looked at some -- I've looked 

809:15:46 at some drive shaft issues in the past where I've 

909:15:49 looked at rotational speeds of drive shafts and 

1009:15:52 things of that nature in unrelated nonlitigation 

1109:15:56 matters.  

1209:15:58      Q.  And did you do that -- who did you do that 

1309:16:01 work for?  

1409:16:03      A.  Boy, this was ten years ago.  I'm not sure.  

1509:16:07 It may -- it may have been for one of the 

1609:16:11 automakers.  

1709:16:12      Q.  Have you ever done that kind of test -- 

1809:16:15 testing in regard to a motor coach?  

1909:16:19      A.  No, sir.  

2009:16:31      Q.  And the testing that you did about ten 

2109:16:33 years ago, was that testing that you were in charge 

2209:16:37 of, or was that testing that you were helping 

2309:16:40 somebody else with?  

2409:16:42      A.  I was helping other -- other engineers at 

2509:16:46 Packer Engineering.  
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109:16:48      COURT REPORTER:  Packer?  

209:16:49      THE WITNESS:  Packer.

309:16:58 BY MR. DACUS:  

409:16:58      Q.  Who else was involved in this testing that 

509:17:01 you performed on September 20, 2011?  

609:17:06      A.  It was myself; Greg Baker, who is my 

709:17:12 videographer, Dennis Hasamear of Greyhound; 

809:17:19 Ms. Rodriguez was present; and Mr. Cook was 

909:17:24 present.  

1009:17:25      Q.  Alex Cook?  

1109:17:30      A.  Yes.  

1209:17:31      Q.  Who set up the equipment that was being 

1309:17:36 tested?  

1409:17:40      MS. RODRIGUEZ:  Objection, form.  

1509:17:42 BY THE WITNESS:  

1609:17:42      A.  The physical setup was performed by 

1709:17:45 Mr. Hasamear.  

1809:17:47      Q.  And by "physical setup," please describe 

1909:17:51 for us what you mean by that?  

2009:17:55      A.  He prepared the -- he prepared the coach 

2109:17:57 for testing.  

2209:18:03      Q.  And are you familiar with what Mr. Hasamear 

2309:18:07 did with regard to setting up the coach for 

2409:18:12 testing?  

2509:18:13      A.  Yes.  
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109:18:14      Q.  Okay.  What did --

209:18:16      A.  It was done at my direction.  

309:18:18      Q.  What did he do?  

409:18:20      A.  We elevated the drive axle on the test 

509:18:22 coach.  We then removed the right -- one of the 

609:18:30 right-side drive wheels, and we connected that coach 

709:18:34 to another coach to power the test coach.  

809:18:43      Q.  Was the other coach elevated also?  

909:18:46      A.  Yes.  

1009:18:47      Q.  Just the drive axle?  

1109:18:48      A.  Just the drive axle.  

1209:18:52      Q.  Was anything else done to set up the 

1309:18:55 equipment for the testing?  

1409:18:59      A.  That's a broad question.  Yes.  We -- the 

1509:19:06 left-side brake on the drive axle of the test coach 

1609:19:11 was locked, and the right-side brake on the power 

1709:19:17 coach was locked.  The tag axle was -- the air 

1809:19:24 supply to the tag axle was shut off.  

1909:19:36      Q.  Anything else that was done to set up the 

2009:19:40 coach or actually it sounds like coaches for 

2109:19:45 testing?  

2209:19:45      A.  I'd say there's one test coach, and the 

2309:19:47 other coach was simply a mech- -- a vehicle for 

2409:19:51 powering the test coach.  

2509:19:52      Q.  Was anything else done to either of the 
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109:19:54 coaches for that test?  

209:20:03      A.  The proper drive shaft was installed in the 

309:20:04 coach, and obviously cameras were set up in 

409:20:11 positions to capture and document the testing.  

509:20:21      Q.  Is that testing that you performed on 

609:20:24 September 20, 2011 the first testing that you had 

709:20:27 ever been involved in where you were testing drive 

809:20:34 shaft separation or disengagement from a motor 

909:20:43 coach?  

1009:20:46      A.  Yes.  

1109:20:50      Q.  Did Mr. Hasamear indicate that he had been 

1209:20:52 involved in performing that type of testing 

1309:20:56 previously?  

1409:20:59      A.  Yes, he did.  

1509:21:02      Q.  On how many occasions?  

1609:21:05      A.  That I'm aware of, two.  

1709:21:11      Q.  Did you ever specifically ask Mr. Hasamear 

1809:21:13 how many times he had been involved in performing 

1909:21:17 similar testing on other motor coaches?  

2009:21:20      A.  I may have, but I don't recall.  

2109:21:31      Q.  And was there any report of this test 

2209:21:35 prepared other than the supplemental report that you 

2309:21:39 prepared on -- or that's dated January 16, 2012?  

2409:21:46      A.  A formal report was not prepared.  

2509:21:51      Q.  Were any notes taken?  
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109:21:56      A.  No notes were taken.  Every -- no.  

209:22:08      Q.  How did you document or record the test 

309:22:15 setup and the test conditions for this testing?  

409:22:18      A.  That was documented -- when you say "the 

509:22:22 test setup," the test setup was documented using a 

609:22:25 total station.  

709:22:34      Q.  In any other way was the test setup 

809:22:36 documented?  

909:22:40      A.  Between the total station and the 

1009:22:43 photographs and the -- the total station, 

1109:22:50 photographs, and the video, that would be the extent 

1209:22:54 of the documentation.  

1309:22:59      Q.  Were any changes made to electrical or 

1409:23:05 pneumatic equipment in connection with this testing?  

1509:23:13      A.  As I stated previously, there was no air 

1609:23:17 supplied to the air bags on the tag axle suspension.  

1709:23:27      Q.  Was air supplied to the tag axle castering 

1809:23:36 lock cylinder or tag axle steering lock cylinder?  

1909:23:41      MS. RODRIGUEZ:  Objection, form.  

2009:23:44 BY THE WITNESS:  

2109:23:44      A.  The tag axle lock cylinder was -- pardon 

2209:23:49 me, the caster lock cylinder was inoperable at the 

2309:23:55 time of the testing, and the tag axle steer -- the 

2409:24:03 steer lock was powered.  

2509:24:15      Q.  And in this test setup, how was the tag 
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109:24:21 axle castering cylinder rendered inoperative?  

209:24:28      A.  The caster lock cylinder, the upper so 

309:24:31 we're clear, had been fractured in a previous test.  

409:24:41      Q.  What position was the tag axle castering 

509:24:45 mechanism in or what was its latching status at the 

609:24:52 time of this test?  

709:24:53      A.  It was forward.  

809:24:58      Q.  Was that because you couldn't readily move 

909:25:01 it due to the tag axle castering cylinder having 

1009:25:07 been fractured in a previous test?  

1109:25:12      A.  Yes.  

1209:25:12      Q.  Or was that a conscious decision that's 

1309:25:16 where you wanted the castering mechanism to be for 

1409:25:20 the test?  

1509:25:22      A.  It would have been difficult to repair in 

1609:25:26 the time frame, and our analysis of the geometry of 

1709:25:31 that tag axle structure shows that if the tag axle 

1809:25:35 is castered forward, the distance between the tag 

1909:25:38 axle structure and the differential is actually 

2009:25:41 shortened.  So I made the decision that it was 

2109:25:45 conservative with it castered forward, and I left it 

2209:25:48 that way.  

2309:25:58      Q.  Was the tag axle latch mechanism actually 

2409:26:04 latched in the forward position for this test coach?  

2509:26:10      A.  It was captured by the mechanical mechanism 
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109:26:13 that captures it.  

209:26:16      Q.  Okay.  I want to be sure I understand.  Do 

309:26:22 you have any photographs of what the tag axle 

409:26:25 castering latch mechanism was?  

509:26:29      A.  Yes, I do.  

609:26:30      Q.  Do you have them with you?  

709:26:31      A.  Yes.  

809:26:31      Q.  Okay.  Could you show me a photograph or 

909:26:34 photographs of the tag axle castering latch 

1009:26:38 mechanism as it was situated when you performed this 

1109:26:44 test on September 20, 2011?  

1209:26:48      A.  I could if you have a computer.  

1309:26:52      Q.  I do.  

1409:26:57      MR. DACUS:  Let's take a short break here.  

1509:26:59      THE VIDEOGRAPHER:  Off the record, 9:23.  

1609:27:01                    (A short break was had.)

1709:35:03      THE VIDEOGRAPHER:  On the record, 9:31.  

1809:35:08 BY MR. DACUS:  

1909:35:09      Q.  Mr. Jones, during the break you have 

2009:35:12 assisted us to find in a flash drive some 

2109:35:19 photographs from your September 20, 2011 testing, 

2209:35:22 correct?  

2309:35:23      A.  Correct.  

2409:35:23      Q.  And we've looked at a couple of the 

2509:35:29 photographs.  Particularly you're looking at 
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109:35:32 photograph No. 24 from that set.  At present it's 

209:35:39 labeled DSC0024, correct?  

309:35:45      A.  Correct.  

409:35:45      Q.  And does that show the position of the tag 

509:35:49 axle castering latch mechanism on the test coach 

609:35:54 that you were using for your testing on 

709:35:57 September 20?  

809:35:59      A.  Correct.  

909:36:01      Q.  And did the castering latch position change 

1009:36:08 at all from beginning to end of the test from the 

1109:36:14 position that we see it in on that photograph?  

1209:36:19      A.  It may have rocked back and forth during 

1309:36:23 the testing.  I don't recall right now.  

1409:36:24      Q.  At the end of the testing, was it in the 

1509:36:26 same position we see it in on this photograph 24?  

1609:36:31      A.  As I recall, it was pretty close.  

1709:36:37      Q.  Did the castering latch mechanism ever come 

1809:36:41 unlatched or move to any other latch position during 

1909:36:48 the testing?  

2009:36:50      A.  I think I just answered that question.  

2109:36:54      Q.  I'm sorry?  

2209:36:56      COURT REPORTER:  Put your mic back on.  

2309:36:58      THE WITNESS:  Oh, pardon me.  

2409:36:59 BY THE WITNESS:  

2509:36:59      A.  I think I just answered that question.  It 
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109:37:02 may have moved back and forth during the test.  

209:37:05      Q.  But you don't know?  

309:37:06      A.  I don't recall.  I'd have to review the 

409:37:08 video again.  

509:37:16      Q.  What did you believe you learned from the 

609:37:18 testing?  

709:37:21      A.  Well, the first thing we learned from the 

809:37:23 testing is that it is possible for the drive shaft 

909:37:27 to escape the tag axle structure, and the damage 

1009:37:33 induced or caused by the drive shaft separating or 

1109:37:38 exiting that structure, it is capable of causing 

1209:37:43 damage that is very similar to the damage observed 

1309:37:48 on the subject coach.  

1409:37:58      Q.  Any other things that you learned from that 

1509:38:01 testing?  

1609:38:17      A.  I think that summarizes it.  

1709:38:21      Q.  Was the testing that you performed 

1809:38:26 essentially the same testing that had been performed 

1909:38:29 by someone from Greyhound previously with this 

2009:38:38 coach?  

2109:38:40      A.  It was similar -- it was a similar setup.  

2209:38:44      Q.  Okay.  And how was the testing you 

2309:38:46 performed different than what Greyhound had 

2409:38:48 previously performed with this coach?  

2509:38:51      A.  There was obviously no secondary guard on 
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109:38:54 the system.  I think the testing performed by 

209:38:59 Greyhound, it looks -- from the video that I've 

309:39:04 seen, it looks like they were doing it at a higher 

409:39:07 speed than the test that I conducted.  

509:39:15      Q.  The test that you conducted, was it a test 

609:39:20 in which it wasn't the rolling of the drive axle 

709:39:27 wheels on the road which caused the tag axle -- I 

809:39:36 mean, excuse me, the drive shaft to flail about?  

909:39:42      A.  I'm sorry.  Could you -- I don't understand 

1009:39:44 the question.  

1109:39:44      Q.  The testing that you performed on 

1209:39:47 September 20, it used an attachment to a driving 

1309:39:52 coach to turn the drive axle and the differential 

1409:40:02 and the drive shaft after the drive shaft separated 

1509:40:08 from the transmission, correct?  

1609:40:13      A.  I don't understand the question.  The -- 

1709:40:17 the secondary coach was used to continue to power -- 

1809:40:23 power the drive shaft at the test coach differential 

1909:40:28 after separation.  

2009:40:32      Q.  And the rolling of the drive wheels on the 

2109:40:38 road was not used to continue to power the 

2209:40:46 differential --

2309:40:49      A.  No.  The drive -- 

2409:40:52      Q.  -- in that test?  

2509:40:52      A.  The drive wheels were off the ground.  So 
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109:40:55 they were not in contact with the road.  

209:40:58      Q.  Tell us what the operator of the power 

309:41:14 coach was instructed to do in each phase of the 

409:41:22 test.  

509:41:23      A.  The operator of the power coach was 

609:41:28 instructed that both coaches were intended to be 

709:41:33 accelerated up to a speed to cause separation.  At 

809:41:41 that point after separation the intent of the test 

909:41:43 was to allow the test coach -- or pardon me, the 

1009:41:49 power coach to then free decel- -- freely decelerate 

1109:41:56 with its inertia to a lower speed.  

1209:42:04      Q.  And in this test, the drive wheels of the 

1309:42:07 power coach as well as the drive wheels of the test 

1409:42:10 coach were raised off the ground so that neither 

1509:42:17 coach was actually rolling on the road, correct?  

1609:42:21      A.  That's correct.  

1709:42:28      Q.  And at what point would the operator of the 

1809:42:30 power coach know to stop powering the drive wheels?  

1909:42:39      A.  When he could hear the separation or 

2009:42:43 shortly thereafter.  

2109:42:50      Q.  Was any recording made of the RPMs or other 

2209:43:01 measurements of what was happening with the power 

2309:43:04 coach during this test?  

2409:43:09      A.  I recorded the throttle position, throttle 

2509:43:14 pedal position, and I then calculated the drive 
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109:43:18 shaft speeds from the high-speed video.  

209:43:23      Q.  And what did you calculate the drive shaft 

309:43:32 speeds to be?  

409:43:35      A.  At the time of separation it was 

509:43:37 approximately 1,240.  

609:43:42      Q.  RPMs?  

709:43:43      A.  RPM.  

809:43:45      Q.  And this is drive shaft RPMs?  

909:43:47      A.  That is correct.  

1009:43:54      Q.  And how long did that 1,240 drive shaft 

1109:44:02 RPMs continue before it decayed?  

1209:44:11      A.  Actually, during the test, the speed of the 

1309:44:13 drive shaft went up and down.  

1409:44:19      Q.  Up initially or -- 

1509:44:23      A.  I do believe it went up initially.  

1609:44:25      Q.  Okay.  And do you know what it went to?  

1709:44:27      A.  I think the maximum that I -- I'd have to 

1809:44:31 look at my notes, but I think the maximum that we 

1909:44:34 saw was in the area of 1,500.  I believe the 

2009:44:39 exact -- the number's in my report.  

2109:44:47      Q.  And how does the 1,500 RPM relate to the 

2209:44:56 drive shaft RPMs of a coach traveling on the road at 

2309:45:01 68 or 69 miles per hour?  

2409:45:07      A.  I don't understand your question.  

2509:45:09      Q.  Is it higher, lower, about the same?  The 
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109:45:16 drive shaft RPMs of 1,500 RPMs which you said you 

209:45:21 found in the tested coach, how does that relate to 

309:45:25 the drive shaft RPMs on a coach traveling down the 

409:45:29 road at 68 or 69 miles per hour?  

509:45:32      A.  It's lower.  

609:45:39      Q.  How much?  

709:45:39      A.  At least 300 RPM, as I recall.  

809:45:49      Q.  Have you made any calculations or have any 

909:45:55 opinions about what the RPMs coming from the drive 

1009:46:03 axle powering the end of the drive shaft on the 

1109:46:12 actual coach involved in this accident?  

1209:46:19      A.  Well, we know that when the separation 

1309:46:21 occurred it was rotating at about -- I believe the 

1409:46:23 number is 1,880 RPM, in that range, to be 68 to 

1509:46:30 70 miles an hour.  

1609:46:38      Q.  And did you analyze or calculate how that 

1709:46:50 drive shaft RPM changed after the initial separation 

1809:46:59 of the drive shaft from the transmission of the 

1909:47:06 accident coach?  

2009:47:13      A.  After separation did I characterize -- no, 

2109:47:16 I did not.  

2209:47:19      Q.  So you haven't studied that or worked that 

2309:47:25 into your work in the -- in connection with the 

2409:47:31 accident; is that correct?  

2509:47:33      A.  I don't know how to -- I don't know that it 
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109:47:36 would be something that would be ready cal- -- 

209:47:40 readily calculable because of wheel slip and things 

309:47:43 of that nature, but the work that I did was very 

409:47:48 conservative in terms of the amount of energy being 

509:47:51 exerted compared to what the energy that -- compared 

609:47:55 to the energy that would have been exerted upon 

709:48:02 separation at the subject coach.  

809:48:05      Q.  Did you -- well, let me ask this.  In the 

909:48:10 accident coach, would the application of the air 

1009:48:16 brakes tend to slow down the wheel speed of the 

1109:48:29 drive axle?  

1209:48:35      A.  The application of the brakes, I would 

1309:48:37 expect it would cause it to slow.  

1409:48:38      Q.  And once the drive shaft is no longer 

1509:48:41 connected to the transmission but remains connected 

1609:48:49 to the differential, does the application of brakes 

1709:48:52 also slow the rotation speed of the drive shaft?  

1809:48:59      A.  The application of the brakes is going to 

1909:49:01 slow the rotation speed of the drive shaft to some 

2009:49:04 extent.  

2109:49:07      Q.  And, in fact, if the brakes are locked so 

2209:49:09 that the drive axle wheels are no longer turning but 

2309:49:15 are sliding, does that mean that the rotation of the 

2409:49:19 drive shaft, assuming it's still connected at that 

2509:49:25 point to the differential, is going to slow or stop 
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109:49:29 as well?  

209:49:30      A.  If both drive wheels are locked, the 

309:49:32 drive -- the drive shaft will not turn.  

409:49:37      Q.  And if both drive wheels are slowed, does 

509:49:42 it mean that the drive shaft, if it's still 

609:49:45 connected to the differential but separated from the 

709:49:48 transmission, will slow?  

809:49:53      A.  Yes.  

909:49:56      Q.  Have you ever made any study of what the 

1009:50:03 speed -- rotational speed of the drive shaft was at 

1109:50:09 any point in the accident sequence involving 

1209:50:13 Ms. Morado and the Americanos bus?  

1309:50:18      A.  No, I have not.  

1409:51:01      Q.  And from your report that you gave on 

1509:51:05 January 16, you indicated that the drive shaft 

1609:51:20 disconnected from the differential at the end of the 

1709:51:24 test at approximately 1,500 RPM; is that correct?  

1809:51:28      A.  If that's the number stated in my report, 

1909:51:30 that's the number that was calculated.  

2009:51:34      Q.  Okay.  And that was calculated by examining 

2109:51:38 the high-speed video that you took of the drive 

2209:51:40 shaft?  

2309:51:41      A.  Correct.  

2409:51:53      Q.  So in your test, rather than the drive 

2509:51:58 shaft rotational speed decreasing as brakes were 
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109:52:03 applied, the drive shaft rotational speed actually 

209:52:12 increased from 1,240 RPMs up to 1,500 RPMs at the 

309:52:21 end of the test, correct?  

409:52:22      A.  During the course of our test the drive 

509:52:24 shaft speed increased.  

609:52:25      Q.  And it increased -- you said that the drive 

709:52:30 shaft separated from the transmission -- from the 

809:52:33 time the drive shaft separated from the transmission 

909:52:36 until it separated from the rear differential was 

1009:52:40 approximately 5.6 seconds, correct?  

1109:52:43      A.  Correct.  

1209:52:51      Q.  So were you trying to increase the 

1309:52:55 rotational speed of the drive shaft from the point 

1409:52:59 of separation of the drive shaft from the 

1509:53:04 transmission, or was that just the way it happened?  

1609:53:07      A.  That was the way it happened because the 

1709:53:10 drive shaft started to -- because the drive shaft 

1809:53:13 started to separate at a lower speed than we 

1909:53:17 antic- -- than we anticipated or wanted, and at that 

2009:53:25 point I heard the noise and indicated the operator 

2109:53:28 to accelerate the bus in order to put some speed 

2209:53:32 into the drive shaft.  After the separation, I don't 

2309:53:37 know why, I don't know if he was startled, but he 

2409:53:40 did not remove his foot from the pedal.  

2509:53:45      Q.  Who was the operator of the power coach?  
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109:53:52      A.  I think it was Mr. Hasamear.  I don't 

209:53:55 recall.  It may have been Alex Cook or 

309:54:03 Mr. Hasamear.  

409:54:13      Q.  So what you were trying to do in the test 

509:54:15 was you were trying to have a separation at the 

609:54:24 transmission based upon how you set it up with a 

709:54:29 less strong connection at the -- at the 

809:54:35 transmission, correct?  

909:54:36      A.  We were attempting to weaken the connection 

1009:54:39 at the transmission in order to produce a separation 

1109:54:43 at the transmission.  

1209:54:44      Q.  Okay.  And you succeeded with that, 

1309:54:47 correct, in the test?  

1409:54:48      A.  Yes, we succeeded with that.  

1509:54:50      Q.  And then the plan was to, as soon as you 

1609:54:57 had a separation at the transmission, to let off on 

1709:55:01 the speed of the powering coach drive wheels so that 

1809:55:07 you could coast -- coast down; is that correct?  

1909:55:13      A.  The idea was to allow it to coast down 

2009:55:16 more -- more closely to how it would coast down on 

2109:55:19 the roadway.  

2209:55:20      Q.  But, in fact, what happened is that instead 

2309:55:25 of letting off on the speed of the powering coach, 

2409:55:30 which would tend to lower the rotational speed of 

2509:55:35 the drive shaft still connected to the differential 
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109:55:38 of the test coach, you actually increased speed 

209:55:42 until the end of the test, correct?  

309:55:48      A.  The speed went up and down during the 

409:55:50 course of the test.  

509:55:52      Q.  And when the drive shaft of the test coach 

609:55:57 separated from the differential, was that at the 

709:56:05 maximum speed that had been reached in the test?  

809:56:12      A.  I think the max- -- I think the maximum 

909:56:15 speed that was reached in the test was slightly 

1009:56:18 higher.  

1109:56:18      Q.  But it certainly wasn't a coasting down 

1209:56:20 from the speed at which the transmission connection, 

1309:56:27 which had been weakened, failed; is that right?  

1409:56:34      A.  It was at a -- it was at a speed higher 

1509:56:37 than the separation of the trans- -- at the 

1609:56:40 separation of the transmission and considerably 

1709:56:42 lower than the road speed of the bus at the time of 

1809:56:45 the separation.  Therefore it was conservative.  

1909:56:50      Q.  What were you doing during the time that 

2009:56:56 the test was actually being performed?  

2109:57:00      A.  I was standing approximately a hundred 

2209:57:02 feet, 200 feet in front of the coach.  

2309:57:07      Q.  Were you filming or photographing or just 

2409:57:10 observing?  

2509:57:12      A.  Well, the video cameras had previously been 
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109:57:15 set up, and I was not photographing during the test 

209:57:18 itself.  

309:57:30      Q.  Was there another operator in the test 

409:57:33 coach during this test?  

509:57:37      A.  There was an operator in both coaches.  

609:57:38      Q.  Who was the operator in the test coach?  

709:57:41      A.  Hasamear or Cook.  

809:57:58      Q.  Was there any impact damage from previous 

909:58:00 tests performed with this coach that you had to 

1009:58:07 account for and recognize was present during your 

1109:58:13 test?  

1209:58:14      A.  Yes, there was.  

1309:58:15      Q.  And how did you note what damage was 

1409:58:23 present from previous tests so that you wouldn't 

1509:58:28 consider it to be damage from your test?  

1609:58:31      A.  It was done in two ways.  First, it was 

1709:58:34 documented photographically.  Secondly, we chalked 

1809:58:39 that area so we could identify fresh witness marks.  

1909:58:52      Q.  And the previous damage, was it noted in 

2009:58:58 your photographs before the area was chalked?  

2109:59:02      A.  Yes.  

2209:59:03      Q.  And what kind -- what color of chalk did 

2309:59:07 you use to cover the areas?  

2409:59:10      A.  It was orange chalk.  

2509:59:14      Q.  Was that something you did or something 
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109:59:16 that Mr. Cook or Mr. Hasamear did?  

209:59:20      A.  That's something that I did.  

309:59:25      Q.  Did it appear that area had ever been 

409:59:28 chalked before?  

509:59:31      A.  I don't believe so.  I had cleaned it prior 

609:59:36 to applying the chalk.  

709:59:54      Q.  And I believe you said that you used a 

810:00:02 total station to document the condition of the test 

910:00:05 coach and the components underneath; is that 

1010:00:09 correct?  

1110:00:10      A.  Yes.  

1210:00:13      Q.  And the total station -- total station 

1310:00:20 produces some coordinates of points; is that 

1410:00:23 correct?  

1510:00:24      A.  Yes.  It captures locations.  

1610:00:27      Q.  Okay.  And where did you set up your total 

1710:00:30 station?  

1810:00:32      A.  We set it up on the right side of the 

1910:00:34 coach.  

2010:00:39      Q.  And did you record data with the total 

2110:00:42 station during the test?  

2210:00:46      A.  No, sir.  

2310:00:47      Q.  It was just a pretest -- 

2410:00:50      A.  It was done post-test.  

2510:00:51      Q.  Post-test.  Okay.  
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110:01:01          And the post-test total station 

210:01:06 measurements that you got, those were not a 

310:01:13 real-time kind of recording of positions; they were 

410:01:18 just a this is how it was after the test 

510:01:23 measurements; is that correct?  

610:01:26      A.  Yes.  It documented the condition after the 

710:01:27 test.  

810:01:29      Q.  Did you have any total station measurements 

910:01:33 of conditions before the test?  

1010:01:36      A.  No, sir.  

1110:01:42      Q.  And were the total station measurements 

1210:01:44 something that is also on this drive?  

1310:01:48      A.  Yes, sir.  

1410:01:52      Q.  And can you tell me what they're called?  

1510:01:55      A.  They would probably -- I believe they're in 

1610:01:58 a folder -- excuse me.  I believe they're in a 

1710:02:01 folder called "Geometric analysis."

1810:02:07      Q.  Okay.  

1910:02:20          After your testing performed on 

2010:02:21 September 20, 2011, did you feel that you had any 

2110:02:25 need for additional testing?  

2210:02:30      A.  Additional drive shaft testing?  

2310:02:32      Q.  Additional testing of any kind.  

2410:02:34      A.  The only work that we felt we should do 

2510:02:36 after that was to document the geometry of that 



What actually should occur in the event of a transmission-detached drive shaft is quite different than 
the drive shaft testing which has been submitted to NHTSA by First Group/Greyhound Lines.  In those 
tests, the coach drive wheels were not allowed to coast down unpowered as would be expected in 
such an event occurring on the road.  Instead the tests show elevated drive wheels (and drive shaft) 
which were powered by the engine, transmission and elevated drive wheels of an adjacent “power 
coach.”  Not only do those tests show powered drive wheels on the tested coach, they also show that 
efforts were made to increase the drive wheel speed and the rotational speed of the drive shaft as 
soon as a transmission detachment occurred. 
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11      Q.  We'll get into this in more detail later,  

12   but essentially what was the situation that you were  

13   testing on September 2011 -- 20, 2011?   

14        A.  We were attempting to determine if the  

15   drive shaft could escape the tag axle structure, and  

16   we were -- we wanted to characterize the damage that  

17   would occur if that -- if the drive shaft did escape  

18   the structure.   

                                                                     9 

22   Q.  And are you familiar with what Mr. Hasamear  

23   did with regard to setting up the coach for  

24   testing?   

25        A.  Yes.   
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 1        Q.  Okay.  What did -- 

 2        A.  It was done at my direction.   



 3        Q.  What did he do?   

 4        A.  We elevated the drive axle on the test  

 5   coach.  We then removed the right -- one of the  

 6   right-side drive wheels, and we connected that coach  

 7   to another coach to power the test coach.   

 8        Q.  Was the other coach elevated also?   

 9        A.  Yes.   

10        Q.  Just the drive axle?   

11        A.  Just the drive axle.   

12        Q.  Was anything else done to set up the  

13   equipment for the testing?   

14        A.  That's a broad question.  Yes.  We -- the  

15   left-side brake on the drive axle of the test coach  

16   was locked, and the right-side brake on the power  

17   coach was locked.  The tag axle was -- the air  

18   supply to the tag axle was shut off.   
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 2      Q.  Tell us what the operator of the power  

 3   coach was instructed to do in each phase of the  

 4   test.   

 5        A.  The operator of the power coach was  

 6   instructed that both coaches were intended to be  

 7   accelerated up to a speed to cause separation.  At  

 8   that point after separation the intent of the test  

 9   was to allow the test coach -- or pardon me, the  



10   power coach to then free decel- -- freely decelerate  

11   with its inertia to a lower speed.   

12        Q.  And in this test, the drive wheels of the  

13   power coach as well as the drive wheels of the test  

14   coach were raised off the ground so that neither  

15   coach was actually rolling on the road, correct?   

16        A.  That's correct.   

17        Q.  And at what point would the operator of the  

18   power coach know to stop powering the drive wheels?   

19        A.  When he could hear the separation or  

20   shortly thereafter.   

21        Q.  Was any recording made of the RPMs or other  

22   measurements of what was happening with the power  

23   coach during this test?   

24        A.  I recorded the throttle position, throttle  

25   pedal position, and I then calculated the drive  
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 1   shaft speeds from the high-speed video.   

 2        Q.  And what did you calculate the drive shaft  

 3   speeds to be?   

 4        A.  At the time of separation it was  

 5   approximately 1,240.   

 6        Q.  RPMs?   

 7        A.  RPM.   



 8        Q.  And this is drive shaft RPMs?   

 9        A.  That is correct.   

10        Q.  And how long did that 1,240 drive shaft  

11   RPMs continue before it decayed?   

12        A.  Actually, during the test, the speed of the  

13   drive shaft went up and down.   

14        Q.  Up initially or --  

15        A.  I do believe it went up initially.   

16        Q.  Okay.  And do you know what it went to?   

17        A.  I think the maximum that I -- I'd have to  

18   look at my notes, but I think the maximum that we  

19   saw was in the area of 1,500.  I believe the  

20   exact -- the number's in my report.   

21        Q.  And how does the 1,500 RPM relate to the  

22   drive shaft RPMs of a coach traveling on the road at  

23   68 or 69 miles per hour?   

24        A.  I don't understand your question.   

25        Q.  Is it higher, lower, about the same?  The  
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 1   drive shaft RPMs of 1,500 RPMs which you said you  

 2   found in the tested coach, how does that relate to  

 3   the drive shaft RPMs on a coach traveling down the  

 4   road at 68 or 69 miles per hour?   

 5        A.  It's lower.   



 6        Q.  How much?   

 7        A.  At least 300 RPM, as I recall.   

 8        Q.  Have you made any calculations or have any  

 9   opinions about what the RPMs coming from the drive  

10   axle powering the end of the drive shaft on the  

11   actual coach involved in this accident?   

12        A.  Well, we know that when the separation  

13   occurred it was rotating at about -- I believe the  

14   number is 1,880 RPM, in that range, to be 68 to  

15   70 miles an hour.   

16    
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 8     Q.  Did you -- well, let me ask this.  In the  

 9   accident coach, would the application of the air  

10   brakes tend to slow down the wheel speed of the  

11   drive axle?   

12        A.  The application of the brakes, I would  

13   expect it would cause it to slow.   

14        Q.  And once the drive shaft is no longer  

15   connected to the transmission but remains connected  

16   to the differential, does the application of brakes  

17   also slow the rotation speed of the drive shaft?   

18        A.  The application of the brakes is going to  

19   slow the rotation speed of the drive shaft to some  

20   extent.   



21        Q.  And, in fact, if the brakes are locked so  

22   that the drive axle wheels are no longer turning but  

23   are sliding, does that mean that the rotation of the  

24   drive shaft, assuming it's still connected at that  

25   point to the differential, is going to slow or stop  
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 1   as well?   

 2        A.  If both drive wheels are locked, the  

 3   drive -- the drive shaft will not turn.   

 4        Q.  And if both drive wheels are slowed, does  

 5   it mean that the drive shaft, if it's still  

 6   connected to the differential but separated from the  

 7   transmission, will slow?   

 8        A.  Yes.   

 9        Q.  Have you ever made any study of what the  

10   speed -- rotational speed of the drive shaft was at  

11   any point in the accident sequence involving  

12   Ms. Morado and the Americanos bus?   

13        A.  No, I have not.   

14        Q.  And from your report that you gave on  

15   January 16, you indicated that the drive shaft  

16   disconnected from the differential at the end of the  

17   test at approximately 1,500 RPM; is that correct?   

18        A.  If that's the number stated in my report,  



19   that's the number that was calculated.   

20        Q.  Okay.  And that was calculated by examining  

21   the high-speed video that you took of the drive  

22   shaft?   

23        A.  Correct.   

24        Q.  So in your test, rather than the drive  

25   shaft rotational speed decreasing as brakes were  
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 1   applied, the drive shaft rotational speed actually  

 2   increased from 1,240 RPMs up to 1,500 RPMs at the  

 3   end of the test, correct?   

 4        A.  During the course of our test the drive  

 5   shaft speed increased.   

 6        Q.  And it increased -- you said that the drive  

 7   shaft separated from the transmission -- from the  

 8   time the drive shaft separated from the transmission  

 9   until it separated from the rear differential was  

10   approximately 5.6 seconds, correct?   

11        A.  Correct.   

12        Q.  So were you trying to increase the  

13   rotational speed of the drive shaft from the point  

14   of separation of the drive shaft from the  

15   transmission, or was that just the way it happened?   

16        A.  That was the way it happened because the  



17   drive shaft started to -- because the drive shaft  

18   started to separate at a lower speed than we  

19   antic- -- than we anticipated or wanted, and at that  

20   point I heard the noise and indicated the operator  

21   to accelerate the bus in order to put some speed  

22   into the drive shaft.  After the separation, I don't  

23   know why, I don't know if he was startled, but he  

24   did not remove his foot from the pedal.   

25        Q.  Who was the operator of the power coach?   
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 1        A.  I think it was Mr. Hasamear.  I don't  

 2   recall.  It may have been Alex Cook or  

 3   Mr. Hasamear.   

 4        Q.  So what you were trying to do in the test  

 5   was you were trying to have a separation at the  

 6   transmission based upon how you set it up with a  

 7   less strong connection at the -- at the  

 8   transmission, correct?   

 9        A.  We were attempting to weaken the connection  

10   at the transmission in order to produce a separation  

11   at the transmission.   

12        Q.  Okay.  And you succeeded with that,  

13   correct, in the test?   

14        A.  Yes, we succeeded with that.   



15        Q.  And then the plan was to, as soon as you  

16   had a separation at the transmission, to let off on  

17   the speed of the powering coach drive wheels so that  

18   you could coast -- coast down; is that correct?   

19        A.  The idea was to allow it to coast down  

20   more -- more closely to how it would coast down on  

21   the roadway.   

22        Q.  But, in fact, what happened is that instead  

23   of letting off on the speed of the powering coach,  

24   which would tend to lower the rotational speed of  

25   the drive shaft still connected to the differential  

 

                                                                    25 

 1   of the test coach, you actually increased speed  

 2   until the end of the test, correct?   

 3        A.  The speed went up and down during the  

 4   course of the test.   

 5        Q.  And when the drive shaft of the test coach  

 6   separated from the differential, was that at the  

 7   maximum speed that had been reached in the test?   

 8        A.  I think the max- -- I think the maximum  

 9   speed that was reached in the test was slightly  

10   higher.   

11        Q.  But it certainly wasn't a coasting down  

12   from the speed at which the transmission connection,  



13   which had been weakened, failed; is that right?   

14        A.  It was at a -- it was at a speed higher  

15   than the separation of the trans- -- at the  

16   separation of the transmission and considerably  

17   lower than the road speed of the bus at the time of  

18   the separation.  Therefore it was conservative.   

 

 

 

 

 

 

 

 



What actually should occur in the event of a transmission-detached drive shaft is quite different than 
the drive shaft testing which has been submitted to NHTSA by First Group/Greyhound Lines.  In those 
tests, the coach drive wheels were not allowed to coast down unpowered as would be expected in 
such an event occurring on the road.  Instead the tests show elevated drive wheels (and drive shaft) 
which were powered by the engine, transmission and elevated drive wheels of an adjacent “power 
coach.”  Not only do those tests show powered drive wheels on the tested coach, they also show that 
efforts were made to increase the drive wheel speed and the rotational speed of the drive shaft as 
soon as a transmission detachment occurred. 

 

TESTIMONY FROM 2/16/12 DEPOSITION OF AARON JONES: 

                                                                     7 

11      Q.  We'll get into this in more detail later,  

12   but essentially what was the situation that you were  

13   testing on September 2011 -- 20, 2011?   

14        A.  We were attempting to determine if the  

15   drive shaft could escape the tag axle structure, and  

16   we were -- we wanted to characterize the damage that  

17   would occur if that -- if the drive shaft did escape  

18   the structure.   

                                                                     9 

22   Q.  And are you familiar with what Mr. Hasamear  

23   did with regard to setting up the coach for  

24   testing?   

25        A.  Yes.   
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 1        Q.  Okay.  What did -- 

 2        A.  It was done at my direction.   



 3        Q.  What did he do?   

 4        A.  We elevated the drive axle on the test  

 5   coach.  We then removed the right -- one of the  

 6   right-side drive wheels, and we connected that coach  

 7   to another coach to power the test coach.   

 8        Q.  Was the other coach elevated also?   

 9        A.  Yes.   

10        Q.  Just the drive axle?   

11        A.  Just the drive axle.   

12        Q.  Was anything else done to set up the  

13   equipment for the testing?   

14        A.  That's a broad question.  Yes.  We -- the  

15   left-side brake on the drive axle of the test coach  

16   was locked, and the right-side brake on the power  

17   coach was locked.  The tag axle was -- the air  

18   supply to the tag axle was shut off.   
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 2      Q.  Tell us what the operator of the power  

 3   coach was instructed to do in each phase of the  

 4   test.   

 5        A.  The operator of the power coach was  

 6   instructed that both coaches were intended to be  

 7   accelerated up to a speed to cause separation.  At  

 8   that point after separation the intent of the test  

 9   was to allow the test coach -- or pardon me, the  



10   power coach to then free decel- -- freely decelerate  

11   with its inertia to a lower speed.   

12        Q.  And in this test, the drive wheels of the  

13   power coach as well as the drive wheels of the test  

14   coach were raised off the ground so that neither  

15   coach was actually rolling on the road, correct?   

16        A.  That's correct.   

17        Q.  And at what point would the operator of the  

18   power coach know to stop powering the drive wheels?   

19        A.  When he could hear the separation or  

20   shortly thereafter.   

21        Q.  Was any recording made of the RPMs or other  

22   measurements of what was happening with the power  

23   coach during this test?   

24        A.  I recorded the throttle position, throttle  

25   pedal position, and I then calculated the drive  
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 1   shaft speeds from the high-speed video.   

 2        Q.  And what did you calculate the drive shaft  

 3   speeds to be?   

 4        A.  At the time of separation it was  

 5   approximately 1,240.   

 6        Q.  RPMs?   

 7        A.  RPM.   



 8        Q.  And this is drive shaft RPMs?   

 9        A.  That is correct.   

10        Q.  And how long did that 1,240 drive shaft  

11   RPMs continue before it decayed?   

12        A.  Actually, during the test, the speed of the  

13   drive shaft went up and down.   

14        Q.  Up initially or --  

15        A.  I do believe it went up initially.   

16        Q.  Okay.  And do you know what it went to?   

17        A.  I think the maximum that I -- I'd have to  

18   look at my notes, but I think the maximum that we  

19   saw was in the area of 1,500.  I believe the  

20   exact -- the number's in my report.   

21        Q.  And how does the 1,500 RPM relate to the  

22   drive shaft RPMs of a coach traveling on the road at  

23   68 or 69 miles per hour?   

24        A.  I don't understand your question.   

25        Q.  Is it higher, lower, about the same?  The  
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 1   drive shaft RPMs of 1,500 RPMs which you said you  

 2   found in the tested coach, how does that relate to  

 3   the drive shaft RPMs on a coach traveling down the  

 4   road at 68 or 69 miles per hour?   

 5        A.  It's lower.   



 6        Q.  How much?   

 7        A.  At least 300 RPM, as I recall.   

 8        Q.  Have you made any calculations or have any  

 9   opinions about what the RPMs coming from the drive  

10   axle powering the end of the drive shaft on the  

11   actual coach involved in this accident?   

12        A.  Well, we know that when the separation  

13   occurred it was rotating at about -- I believe the  

14   number is 1,880 RPM, in that range, to be 68 to  

15   70 miles an hour.   

16    
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 8     Q.  Did you -- well, let me ask this.  In the  

 9   accident coach, would the application of the air  

10   brakes tend to slow down the wheel speed of the  

11   drive axle?   

12        A.  The application of the brakes, I would  

13   expect it would cause it to slow.   

14        Q.  And once the drive shaft is no longer  

15   connected to the transmission but remains connected  

16   to the differential, does the application of brakes  

17   also slow the rotation speed of the drive shaft?   

18        A.  The application of the brakes is going to  

19   slow the rotation speed of the drive shaft to some  

20   extent.   



21        Q.  And, in fact, if the brakes are locked so  

22   that the drive axle wheels are no longer turning but  

23   are sliding, does that mean that the rotation of the  

24   drive shaft, assuming it's still connected at that  

25   point to the differential, is going to slow or stop  
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 1   as well?   

 2        A.  If both drive wheels are locked, the  

 3   drive -- the drive shaft will not turn.   

 4        Q.  And if both drive wheels are slowed, does  

 5   it mean that the drive shaft, if it's still  

 6   connected to the differential but separated from the  

 7   transmission, will slow?   

 8        A.  Yes.   

 9        Q.  Have you ever made any study of what the  

10   speed -- rotational speed of the drive shaft was at  

11   any point in the accident sequence involving  

12   Ms. Morado and the Americanos bus?   

13        A.  No, I have not.   

14        Q.  And from your report that you gave on  

15   January 16, you indicated that the drive shaft  

16   disconnected from the differential at the end of the  

17   test at approximately 1,500 RPM; is that correct?   

18        A.  If that's the number stated in my report,  



19   that's the number that was calculated.   

20        Q.  Okay.  And that was calculated by examining  

21   the high-speed video that you took of the drive  

22   shaft?   

23        A.  Correct.   

24        Q.  So in your test, rather than the drive  

25   shaft rotational speed decreasing as brakes were  
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 1   applied, the drive shaft rotational speed actually  

 2   increased from 1,240 RPMs up to 1,500 RPMs at the  

 3   end of the test, correct?   

 4        A.  During the course of our test the drive  

 5   shaft speed increased.   

 6        Q.  And it increased -- you said that the drive  

 7   shaft separated from the transmission -- from the  

 8   time the drive shaft separated from the transmission  

 9   until it separated from the rear differential was  

10   approximately 5.6 seconds, correct?   

11        A.  Correct.   

12        Q.  So were you trying to increase the  

13   rotational speed of the drive shaft from the point  

14   of separation of the drive shaft from the  

15   transmission, or was that just the way it happened?   

16        A.  That was the way it happened because the  



17   drive shaft started to -- because the drive shaft  

18   started to separate at a lower speed than we  

19   antic- -- than we anticipated or wanted, and at that  

20   point I heard the noise and indicated the operator  

21   to accelerate the bus in order to put some speed  

22   into the drive shaft.  After the separation, I don't  

23   know why, I don't know if he was startled, but he  

24   did not remove his foot from the pedal.   

25        Q.  Who was the operator of the power coach?   
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 1        A.  I think it was Mr. Hasamear.  I don't  

 2   recall.  It may have been Alex Cook or  

 3   Mr. Hasamear.   

 4        Q.  So what you were trying to do in the test  

 5   was you were trying to have a separation at the  

 6   transmission based upon how you set it up with a  

 7   less strong connection at the -- at the  

 8   transmission, correct?   

 9        A.  We were attempting to weaken the connection  

10   at the transmission in order to produce a separation  

11   at the transmission.   

12        Q.  Okay.  And you succeeded with that,  

13   correct, in the test?   

14        A.  Yes, we succeeded with that.   



15        Q.  And then the plan was to, as soon as you  

16   had a separation at the transmission, to let off on  

17   the speed of the powering coach drive wheels so that  

18   you could coast -- coast down; is that correct?   

19        A.  The idea was to allow it to coast down  

20   more -- more closely to how it would coast down on  

21   the roadway.   

22        Q.  But, in fact, what happened is that instead  

23   of letting off on the speed of the powering coach,  

24   which would tend to lower the rotational speed of  

25   the drive shaft still connected to the differential  
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 1   of the test coach, you actually increased speed  

 2   until the end of the test, correct?   

 3        A.  The speed went up and down during the  

 4   course of the test.   

 5        Q.  And when the drive shaft of the test coach  

 6   separated from the differential, was that at the  

 7   maximum speed that had been reached in the test?   

 8        A.  I think the max- -- I think the maximum  

 9   speed that was reached in the test was slightly  

10   higher.   

11        Q.  But it certainly wasn't a coasting down  

12   from the speed at which the transmission connection,  



13   which had been weakened, failed; is that right?   

14        A.  It was at a -- it was at a speed higher  

15   than the separation of the trans- -- at the  

16   separation of the transmission and considerably  

17   lower than the road speed of the bus at the time of  

18   the separation.  Therefore it was conservative.   
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