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« Many. commercial motol ce(CMV) drlvers
believe there Is little need te theroughly Inspect
self adjusting air brakes

« Still others are in the habit off manually adjusting
these brakes, which in some cases can actually
damage the mechanisms and can lead to loss in
brake efficiency or brake failure.




Motor icle Safety Standard (F
49 CFR 8571.121 and Commercial Motor
Vehicles (CMV) subject to Federal Motor
Carrier Safety Regulation (FMCSR) 49
CFR §8393.53(1),(c), manufactured after
October 20, 1994 are required to be
equipped automatic brake adjusters



E0 Elc IREYUISION'S

« FMVSS: TEMESR

« 49 CER 571.121 49 CER 895!
AUTOm bl

adjustersiand brake

adjustment

trucks, DUSES a
truck tractors

« 49 CFR 571.121 INAIcators.
S5.2.2 while identical, * 49 CER 393.55
applies to trailers Antilock brake

systems



tractors manulfactured on or after 3/1/97

« 49 CFR 393.55 — Antilock Brakes for CMV
trucks, buses & trailers manufactured on
or after 3/1/98

« ABA (term used in the FMVSS) also commonly called ASA —
Automatic Slack Adjuster




TRACHORNIRAVISERNS

SCHOOL BUS
MULTIRLEE FATALINNAINVOLVING
IPEEBRAKEFAILURES

National Transpertation Safety Board,
Collision Between Truck-Tractor Semitrailer
and School Bus Near Mountainburg, AR on
May 31, 2001, NTSB/HAR-02/03; PB2002-

916203; Adopted September 4, 2002.

&

Stopper & Associates Investigation






Executive Summary

O May 31, 2001, about 3:28 p.m. central davhght time, a southbound Gayle
Stuart Trucking, Inc., truck-tractor semmtraler exated Interstate 340 at State Hhghway 282
near Mountamburg, Arkansas. The dover was unable to stop at the stop sign at the bottom
of the ramp. The 72 040-pound combmation unit was traveling approxamately 4% mph
when it entered the mtersechion and colhded with the nght side ot a westbound, 65-
passenger, 990 Blue Bird Corporation school bus operated by the Mountmnburg,
Arkansas, Public Schools. The school bus rotated approximately 300 degrees clockwise
and overturned; the body, which partially separated from the chassis, came to rest on its
right side on the eastbound shoulder of State Highway 2820 The tractor semmtranler
continued across the roadway, rotated about 60 degrees clockwase, overturned, and came
to rest on s left side,







Figure 3. Tractor semitrailer, postaccident.

Figure 4. School bus, postaccident.




5
:

1859

:
i

:,

-5

:
:

TRF -

o

n

Figure 5. Mountainburg school bus seating chart.
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Table 4. Brake adjustment.

o

fe)tipjelels

AXLE

MAXIMUM STROKE
ALLOWED"

MEASURED
STROKE

1 Left {tractor}

1 34 inches

2 18 inches**

1 Right (tracior)

134 inches

2 38 inches™

2 Left {tractor)

2 Inches

2 38 inches*

2 Right (tractor)

2 inches

2 14 inches**

3 Left {tractar)

2 Inches

1 718 inches*

Parking/emergency brake
spring broken, resticting
pushrod travel, no dust cover

3 Right (tractor)

2 inches

2 172 inches**

Mo dust cover

4 Left (tralber)

2 Inches

1 12 inches

Parking/emergency brake
spring broken; no dust cover

4 Right (traller

2 inches

1 34 inches*

Incomectly installed brake
chambsar

5 Left (traller)

2 inches

1 inch**

Parking/emergency brake
spring broken, resticting
pushrod travel. no dust cover

5 Right (tralker)

2 inches

1 12 inches

* Manufacturers’ recommended maximurn adjustment length.
** Dt of adjustment or not funclicning propsdy.




out, resultlng Ore mg capability

«+ Heated brake drums expand, thereby
Increasing the distance that the brake
shoes must move so that the lining
contacts the drum

« S-cam must be rotated farther, requiring
an extra, or reserve, pushrod stroke
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* Brakes ha J s CIEnt vrake fierce so long
as not subjec J 0 L)ru, rruJ"o e brake

applications -

« Last 12 miles before crash; long steep
grades

« Brake drum temperature estimated at
900+ degrees

« Driver wa




1WRE S 0/SONIIEKENCHAIRIEIMVILINVIEHIGIFABA

(INeterCeniiaiNeRISHESVVAEEISNORRbIakeratimigauge)




AVAIEABIEESNECHINO@IEOENANOFAISIERIFDRIVER
0)5 AP BRALE ADYUSIFWVIE NI

Crewson-Bruraner ASA

ewson-Brunner ABA has incorporated
a unigue permanently’ mounted
which easily: allows a driver to evaluate brake
adjustment.







Halgext SEABA

* The secondrASATUESIE Jn URIguUE o't
Haldex S-ABA™(Selff Setting Automatic
Brake lh‘:‘;gr) UtlliZES an anchor bracket.
« The anchor arm is then attached to a fixed
point by a bracket typically attached to the
axle, brake spider or to'a mounting bolt of
the air brake chamber




ONE - WAY
CLUTCH

WORM
SHAFT

COIL
SPRING

CLEARANCE
NOTCH




finding Haldex ABA

backing off adjustment
when anchor bracket Is
loose.

Result of poor
maintenance

w
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Aeljusitinie) Lini< Geopneir

« The geomethy;merercommonly referred to
as Installatien angle; IS clitical torproper
function off ASAS equipped with a pushrod
clevis actuated adjusting link.

* The angle created by the three center

points between the cam shatft, clevis pin
and adjusting link clevis pin are critica

* The ASA must be checked with a template
supplied by the manufacturer.




INSTALL BOTH
CLEVIS PINS

.‘:" ° /




MEASURE “FREE STROKE"
WITH TEMPLATE

MINIMUM/MAXIMUM
MARKS




Propef ASANORIENAIFCHaMIOE!

« Merntor (fermerly. «TVEnteoFABA Identification
Rockwell) Uses a colof;
coding system

| gtfﬂr) tie that
secures the *l_ngr PEOL
IS a different color: for
various air chamber
“Type” sizes.

color coded nylon strap
has been eliminated
however the “color” is still
referenced

324. . DR, YEL
47 -A28 11525

I
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Pusin Rocl Lapiejer)

C
pw periengt
» |f cut too short, when the slack adjuster it
may contact axle compoenents

« This prevents the ASA from completing a
full apply to release cycle and will not
allow proper automatic adjustment.






IOURLAIISUIE ARSI/ C
NIES BANIOLES

\When measured agalnst 2 slack adjustertemplate, the
pushred'was aboeut 1 inch shererthan the pushroed on
the left side ofithe trailer, causing the greater angle.
According to the manufacturer, the automatic slack
adjuster was bottoming out, thus preventing full release
of the pushrod and preventing the brakes from
automatically adjusting. The 4R brake drum was rusty
and the brake did not appear to be functioning.”









only invoelve a check for Ieaklng air
diaphragms and cennecting air heses

« Air Chambers should also be checked for
defective power springs (spring brake)






MoURtaIRIIUREATKERE

NTSB Eactual Jn'forrrr le)pl

« “The parking/enmergencyivraxe “r)l‘lf) giwasiound

to be inthree PIECESAVRENBIAKENG
After a manual'cagingbe

sassembled.
Was: mstalled, gl

chamber: retracted an additional’s/81nch,
Indicating that the broken spring:was: preventing

full

suc
pus
not

pushrod release. e sprng'was: fractured in
N a way that it prevented full return of the
nrod; thus, the automatic slack adjuster did
nave the minimum 1%z inches of stroke

necessary to activate the adjusting mechanism.”



spnngrequw--:'
« Disassembly. should NEVER pe attempted

except by a prefessional equipped with a
Proper compression Press

* Fallure to do so could result in SERIOUS
INJURY OR DEATH




ENACITURED PARKING BRAKE POVWER SPRINE

2e: Mountainburg, AR 31MAY2001 NTSB/HAR-02/03 PE

WORN OR DEFECTIVESIEACKS
ADJUSTERS MAY-NOIFEUIEIEY:
RETRACT
« FRACTURED SPRINGIBRAKES
CAN PREVENT FULL
RETRACTION
+ AUTO BRAKE ADJUSTERS

(ABAs ) WON'T SELF ADJUST IF
PUSH ROD IS NOT FULLY.

RETRACTING




NS BNERORE:

* “A brokeni spring, whichNs diificult ic
detect; can reduceremergency-parking
brake forces orrenderthe emergency-
parking brake inoperable, and the broken
spring pieces can be displaced, thus
shortening the pushroed stroke or
preventing the automatic slack adjuster
from functioning. The extent of the broken

spring problem Is undetermined.




at a large f|rm s cellent maintenance
program, an INSpector feund'an average of two
broken spring brakes on each tractor
semitrailer.”

This defect could allow an air brake vehicle to
operate with seriously compromised brakes that
appear to be correctly adjusted




VW ESKSRETUTHIESINI N gs

to its fully relee

« ASAs must return te the fully retracted
position to adjust

* return spring needs a minimum of 32
pounds of spring force






BRAKE
CHAMBER

PUSHROD

-

ADJUSTER

Foundation brake operation. When pushrod is extended, brake adjuster, cam-
shaft, S-cam rotate. S-cam spreads brake shoes apart and aqainst brake drum.
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sigltizt) Acljusirne e of il A YA
* Driversiand mecHaRICS Oien SISt
manually’ adjustunefABAS
« Meritor ABA adjusting pawl, ¢
damaged by manual adjustment.
« Meritor (formerly Rockwell) ABA “Pawl”

must be disengaged during manual
adjustment






Oth. MARUIECIUESIO); e a
variety: or cltich Jr)rjrg inlies

maintain adjus 0

* To test the clutch spring, a tergue wrench
must be used to test the hold position of
the manual adjustment nut.

« These vary between manufacturers
(consult service manuals)
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PREEIMINARYVERIESUIL TS

« 303 - FIVE —
AXL
TRACTOR
TRAILERS
INSPECTED
IN 4 DAYS



19% DECLEAREBFOUIFOE SERVICE”
FOR'ALLINVRPESIOFERAKE DEFECT S



SERVIC




9495 EQUIPPED\WWITH
AUTOMATICBRAKE ADJUSTERS



BOZNIRYUE C TRACTORS WIFELAIR PISIGIRIRIACES
(U% SEM TRAIEE {J)

JE/\/ AIRTBRAKESIRUCKS =IVIFGEAETER
August 15 20945=5500/6 ST ORIIEIR! STOP DISTANCE
REQUIREMENINFEMVSSH21)
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AN LOCK AR BRAKE SYSTENMS WEEL
=S TABLISHEDNREQUIREDISINCEO-=O5IVIODELS)

Few dRVenRsTKNEWM GWALG! DISCONNECIENTABS cable

V]
Check PropEFan SHUNCHONEONE] ayAValVel— DEEECT:




CoRECIUSIONS

L0 the critical nai
proper installation, lubrication as well
as daily and perioedic Inspection of air
brakes, a critical safety device.



GopislLision

2l IS Ver; / JrrJng m:‘r. Ui a:t JJJJ]S]OH

factors that can render air brakes weak or
Inoperative leading to diminished brake
force and/or brake failure.
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