Chapter 11

Brake System Safety Standards For Freight & Other Non-
Passenger Trains & Equipment: End-of-Train Devices
Part 232

Air brake components.

I ntroduction:

OnJanuary 17, 2001, FRA issued afind rule (the new rule) Brake System Safety Standards for Freight
and Other Non-Passenger Trains and Equipment; End-of-Train Devices, Title 49 CFR Part 232,
reviang the Federal safety standards governing braking systems and equipment used in freight and other
non-passenger railroad train operations. While the new rule became effective on May 31, 2001, FRA
staggered the applicability dates of various provisons contained in the new rule. The following provisons
and interpretations became applicable on May 31, 2001:

. The Generd Applicability Provisons -
Sections 232.1 through 232.13 and 232.17 through 232.21

. Subpart E - End-of-Train Devices

. The amended sections of Part 229
Sections 229.5(p); 229.25(a); 229.27(b) and 229.53

. The amended sections of Part 231
Sections 231.0(b)(3); 231.31
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. Modificationof FRA’s"off-ar” interpretation by increasing the time previoudy ingpected
cars can be off a source of compressed air, without requiring aretest of the cars, from 2
to 4 hours;

. Modificationof FRA'’sinterpretation of the statutory “use or haul” language. In the past

FRA interpreted the “ use or haul” language to mean after train movement occurred. With
the implementation of this new regulation, FRA now interprets the language to mean that
apiece of equipment is“inuse’ after it has received the required ingpections and is deemed
ready for service by the railroad. Therefore, a violation may be submitted for a power
brake defect without any train movement occurring.

Paragraph (d) of § 232.1 explains that railroads are to continue to operate under the ingpection,
tegting, and maintenance provisons contained in Part 232 asiit existed prior to May 31, 2001 (the
old rule) until such time as they are either required to operate pursuant to the requirements of the
find rule or eect to comply at an earlier date pursuant to § 232.1(c). Theold ruleis included as
Appendix B to the new rule. Therefore, railroads are required to comply with the requirements
contained inthe old rule until thoserequirements are superseded by provisions contained inthe new
rule. Currently, the only substantive requirements of the new rule which supersede requirements
contained in the dld rule are the provisons contained in Subparts D and E which contain
requirements related to periodic mantenance and end-of-train  devices, respectively.
Consequently, for railroads subject to the requirements of the new rule, the provisions contained
in Sections 232.17 through 232.25 of the dld rule have been superceded by Subparts D and E of
the new rule.

FRA made the definitions applicable as of May 31, 2001, because portions of the new rule (e.g.,
Subpart E) became applicable onthat date and there are definitions in § 232.5 pertaining to those
portions of the new rule. Although 8 232.1(b) makesthedefinitionscontainedin 8232.5 gpplicable
as of May 31, 2001, it was clearly FRA’sintent to gpply the definitions contained in this section
only to the requirements contained inthe text of the new rule and not to the requirements contained
inthe old rule. This intent is evidenced by the preamble discussion rdated to the definitions in
which FRA dates “FRA intendsthese definitionsto clarify the meaning of important termsasthey
are used in the text of the find rule”” (66 FR 4146) Furthermore, FRA intended for specific
definitions to become applicable only to those substantive portions of the new rule that are
goplicable to theindustry. Thisintent is evidenced by FRA’s explicit satement that it would not
require a“ qualified person,” as defined in § 232.5 of the new rule, to perform the required tasks
under Subpart D, which became applicable on August 1, 2001, until April 1, 2004 when the
training requirements become applicable. Thus, the plan meaning of the definition limits its
gpplicability to adate that is no earlier than April 1, 2004, or until suchtime asarailroad requests
earlier gpplication of the new rule.
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Subparts A through C and Subpart F of Part 232 become applicable April 1, 2004. Inspectors
should use Appendix B to Part 232 — Part 232 Prior to May 31, 2001, Railroad Power Brakes
and Drawbars, for power brake compliance, OR refer to a copy of the CFR dated October 1,
2000.

Paragraph (c) of § 232.1 provides an option for railroads to seek early application of the
requirements contained in Subparts A through C and Subpart F prior to the April 1, 2004
goplicability date.

Subpart D of Part 232 — Periodic Maintenance and Testing Requirements — became
applicable effective August 1, 2001. Although Subpart D of the new rulerequires certain tasksto
be performed by a*“ qudified person,” the FRA makes clear in the preamble to the new rule that
it will not subject railroads to the qudification and training requirements contained in the new rule
until the condusion of the 3-year period provided for conducting the required training. Thus, FRA
does not intend to require a*“ qudified person,” as defined in § 232.5 of the new rule, to perform
the required tasks until April 1, 2004. The exceptionto thisiswhen arailroad dects to apply for
early application of the new rule.

I nspectors need to periodicaly monitor compliance withthe periodic sSngle car tests requirements.
Violations should be submitted whenever cars are discovered being used well beyond the 5-year
limit for angle car testing. Also, anytime an Inspector discoversacar that isreleased from arepair
track and hasnot had a single car test performed within the past 12 months, a violationshould be
submitted. The Inspector should request the railroad to provide the single car test dates using the
UMLER sysem. If arailroad cannot provide this information, the Inspector should notify the
Regiond Specidigt, who in turn shdl notify Headquarters.

Part 232, Inspection Activity Codes (MP& E 00-02)
In the past, questions were raised concerning the method of compiling air brake ingpection data.
Spedificdly, that the data did not distinguishwhether carsare“on-air” or “off-air” wheningpections
for air brake compliance, Part 232, are performed. For the purposes of this discussion, “on-air”
means the car has sufficent brake pipe pressure to operate the air brake pistons, and the car is
ingpected withthe brakes applied. This could be either with afull service or an emergency brake
goplication. “Off-air” meansthe car isinspected without the brakes applied.

FRA Inspectors routindy examine carsthat are not “on-air” to ingpect for the securement of the
brake equipment, the positionof the retainers, condition of the brake pipeand vaves, the operation
of angle cocks, etc. Such ingpections are included in the car count under the activity code for Part
232. However, many functions of the brakes cannot be observed; i.e. pisgon trave limits, binding
or fouling, audible air leaks, ec.
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In order to determine whether carsinspected for Part 232 compliance are “on-air” or “off-ar”,
Inspectors shall use the following activity codes for Part 232 ingpection activities:

Activity Code | nspection Activity
232 Any car ingpected for Part 232 compliance that doesnot

have the brakes applied.

232A Any car inspected for Part 232 compliance that has the
brakes gpplied by either a service reduction or an
emergency gpplication, so that the functiondity of the
brakes and piston travel limits can be observed.

232T Anytime atrain air brake test is observed.
232E An inspection of the End-of-Train Device is conducted.
232S Monitoring asingle car or repair track air brake test.

I nspectors are dso reminded that they need to verify the number of cars ingpected before entering
the number on the inspection report. Do not rely solely upon the representation of railroad
personnel or train consist sheets to determine how many cars areinspected  There are severa
methods Inspectors could use, including counting the cars with hand-held counters, or usng the
train consist and checking off the cars as they are ingpected.

Train Brakelnspections (MP&E 98-59)
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Whenpeforminganinitia termind train air brake test under 49 CFR 8232.12(c)-(j), aningpection
of the train brakes shdl be made to determine that the brakes are applied on each car, the piston
trave is correct, brake rigging does not bind or foul, and that dl brake equipment is properly
secured. The 1,000-mile train air brake test under 49 CFR §232.12(b) also requires that the
brakes apply on each car in response to a 20-pound service brake pipe pressure reduction and
that the brake rigging is properly secured and does not bind or foul.

Although the regulation does not specify the physica actions necessary to conduct a proper
ingpection, a railroad may fulfill the inspection requirement only when its ingpectors postion
themsdvesin away that permits the required observations noted above to be made. Obvioudly,
arailroad ingpector can visudly inspect only what he or she isin apodtionto see. As the vast
mgority of dl freight cars are equipped with air brake equipment (brake cylinders, brake
indicators, brake rigging, etc.) that cannot be observed wheningpections are madefromonly one
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sdeof the car, a proper initial terminal or 1,000-miletrain airbrake inspection shall be
performed by inspecting both sides of every car in thetrain.

The following inspection practice would satisfy the regulaions. After cars are assembled, a
qudifiedindividud, while connecting the air hoses on one side, performs aninspectionof the brake
equipment to ensure that brake components are properly secured, the brakeriggingisnot binding
or fouling, and that brake shoesareinproper condition. The brake systemisthen charged and the
ar pressure at the rear of thetrainischecked to ensure it is a the required level. At that point, the
brakes are applied and the qualified individua then performs a brake inspection on the other
(second) sde of the train to ensure that the brake components and rigging are properly secured

and do not bind or foul, and that the brake shoes are againgt the whed. During this ingpection the
individua will aso check for proper piston travel, crossing over the carsto side one if the piston
travel cannot be observed from side two. At the conclusion of thisingpection, the brakes are then
released and the individual then walks the release of the brakes or observes the brake release as
the train rolls by at a low speed. If aroll-by inspection of the brake release is performed, the
individud performing the ingpection must have some method of communicating with the train crew
the results of the ingpection. FRA beievesthat an ingpection of the brake components, rigging, and

shoes must be conducted on both sides of virtualy every car sometime during the inspection
process.

A moving utility venide may be used in the performance of these ingpections. However, these
ingpections must be made at a speed and inamanner that will permit the qudified personto clearly
observe and determine the conditionof the ar brake equipment and that the piston travel iswithin
limits

Train ar brake tests that are not conducted in compliance with this interpretation shal be
considered to be in non-compliance with the regulations. However, as with any regulatory
requirement, ingpectors should exercise discretion in how §232.12 isenforced so that our limited
resources can be focused on matters likdy to produce the greatest safety benefit. The generd

criteriafor determining when enforcement action is gppropriate, and which actionto take, are set

forth in 49 CFR Part 209, Appendix A. A ralroad’s history of compliance with the relevant set
of regulaions, especidly at the specific location involved, must be considered dong with the kind

and degree of potentia safety hazard a condition poses in light of the immediate factud Stuetion.

Where compliance with train air brake testing requirementsis poor, and improper inspections or
no ingpections are being performed, the failureto ingpect or improper ingpectioncan— aong with
the physical defects found on the cars—be strong enforcement candidates. Conversdly, if a
rallroad is generdly doing a good job in terms of compliance with the train air brake testing
requirements at a particular location, the one-time failure to conduct a proper ingpection at that
point more likely is not a condition that poses a sgnificant safety hazard.
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Violation reports dleging an improper train air brake test due to the fallure to ingpect both sides
of the train as outlined above mus specify precisaly how the ingpection was improper and include
supporting evidence for review (e.g. detailed evidence that the brake equipment on one or more
carsinthe train—citing the specific component or components—could not be properly observed
from only one Sde of the train).

| nter pretation of Initial Terminal Air Brake Tests at Remote L ocations(MP&E 98-45)

Thistechnica bulletin provides guidanceto I nspectors regarding the performance of initid termina
air brake tests at remote locations. There appears to be some confusion as to what is required
when arailroad performs initia termina brake tests at these remote locations. 1t has been brought
to FRA’s atention that some trains at these remote locations, after receiving an initid termina
brake test pursuant to 49 CFR 232.12, are departing locations withcars having inoperative or cut-
out air brakes.

The regulation requires 100% operative brakes ontrains departing initid terminds. FRA doesnot
believe safety would be advanced by dlowing something less than this at these remote locations.
Therefore, wheninitid termina brake tests are performed at these remote locations FRA expects
the requirements contained in 232.12 to be followed. Consequently, if a car is found to have
defective or inoperative brakes when theinitid test is performed, the car must either be repaired
or set-out of the train before the train departs.

Clarification for Initial Terminal Road Train Air Brake Tests - Section 232.12(d)(1)

(MP&E 99-01)
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Periodicdly, FRA receivesinquiries concerning the amount of brake pipe reductionrequired when
performing an initid terminal brake test. 1n 1982, FRA issued a technica bulletin (TB) dating
FRA’spalicy. The following information from the earlier TB is il in effect and should dear up
any misunderstandings regarding this matter. [nspectors should be governed accordingly.

In recognition of the objectives of the train air brake tests, the pressure-maintaining
characteristicsof the 26L locomotiveair brakeequipment,the greater sensitivity of modern
control valves on freight cars, and good practice with respect to cutting the brake pipe
pressure-maintaining feature out and in, an alternative brake pipe reduction sequence will
provide an equally acceptable Initial Terminal Air Brake Test when 26L type equipment is
utilized.

A single brake pipe reduction of a minimum of 20 pounds, but not to exceed a full service
reduction, will produce similar results and may be made in place of the specified sequence
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required in Section 232.12(d)(1) of a 15-pound reduction followed by an increase to full
service.

Enfor cement Guidance for I nspecting and T esting Br akeson Carswhileon Shop or Repair Track
(MP&E 00-01)
The fdlowing guidance was developed to dleviae confuson over the testing and repairing
requirements of brakes on carsthat are repaired on ashop or repair track. Particularly, when a
mobile repair vehideisinvolved.

49 CFR 232.17(a) contains certain ingpection and testing requirements of acar’s brake system,
when acar ison a “shop” or “repair” track. For example; an application and release of brakes
must be performed, pistontravel mugt be inspected and adjusted (if necessary), and certain brake
system components must be inspected to ensure they are properly positioned and secured. In
addition, such cars mug receive periodic attention in accordance with the requirements of the
currently effective AAR Code of Rulesfor carsin interchange. AAR rules require that any car on
ashop or repair track receive arepair track air brake test if such attention has not been provided
to the car within the previous twelve months.

The current regulation does not define what congtitutes a shop or repair track. Although AAR's
Field Manud of Interchange Rules contains a definition of shop/repair track, FRA beieves that
AAR’s definition istoo narrow and does not adequately delineate what congtitutes arepair track
for the purposes of §232.17(a). FRA believesthe definition failsto adequately consider locations
where mobile repair vehicles serve in the same capacity as a fixed repair facility and locations
whererailroads designatetracksas" expedite’ or “light repair” tracks for the purpose of performing
minor repairs.

In 1994, FRA provided guidance in Technica Bullein MP&E 94-18, that only light or minor
repairsareto be conducted ontracks designated as“ expedite’ or “light repair” tracks. Currently,
FRA does not require railroads to perform ar brake related ingpections and tests, pursuant to
§232.17(a), on cars receiving minor repairs (i.e. straighten safety appliances, replace handholds,
replace air hoses, adjust lading, replace coupler knuckle pin, knuckles, etc.), provided the repair
work is performed on tracks located outside of arepair shop area. Nor does FRA require the
performance of these inspections and tests on acar if amobile repair vehicle is sent to aremote
location to make necessary repairs to the equipment.

However, at locations where a railroad has designated specific tracks to perform repairs on a
regular and consstent basis, and when the repairs conducted on thosetracksindudemajor repair
work (i.e., whed change, coupler replacement, draft gear repair, repairsrequiringanair jack, etc.),
FRA considers those tracks to be repair tracks for the purposes of §8232.17(a). This incudes
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locations where mobile repair vehicles have replaced a fixed repair facility or servein the same
capacity as afixed repair facility. FRA believesit is both illogicad and incongstent with the intent
and meaning of the exigting regulations to exempt tracks at locations where repairs of dl types are
regularly and consgtently performed, frombeing considered repair tracks merdy becausethey are
serviced by amobile repair vehicle. Furthermore, it would be inconsistent with previous guidance
provided by FRA to alow magjor repair work to be performed onthe “expedite’ or “light repair”
tracks, merely becausethe repairsare performed by amohile repair vehicle. 1t should be stressed
that FRA does notintend to prevent arailroad fromdesignating certain tracks for conducting minor
repairs and certain tracks for conducting major repairs at the same location.

Consequently, FRA considersthe provisons of 8232.17(a) applicable to fixed repair fadilitiesand
any location where repairs of dl types are regularly and conssently performed, regardless of
whether amobile repair vehideis used to conduct the repairs. FRA does not consider tracks that
are designated only for minor repairsto be arepair track pursuant to §232.17(a); provided such
track isused only to conduct minor repairs. However, if amgor repair is performed on a car
located on a track designated for minor repairs, then the car is subject to the provisions of
§232.17(a) before it can be placed in service.

1000 Mile Interpretation - 49 CFR 232.12(b) (MP&E 98-40)

Trains must receive an intermediate ingpectionat points not morethan 1,000 miles gpart. Itisthe
carrier’ s respongbility to designate the points where the 1,000 mile ingpection will be made and
provide thisinformation to FRA personnel upon request.

All mileage accumulated from the point of the initid termind air brake test will count toward the
1,000-mile requirementsin Section232.12(b). 1t should be noted that mileage accrued in Canada
and Mexico will count toward the 1,000-mile requirements. When cars are received in
interchange, the receiving railroad is responsible for knowing the distance thet al of the carshave
travelled since their last inspection.

Handling of Defective Cars at | nter mediate | nspection L ocations (MP&E 98-46)
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The following provides guidance to Inspectors when considering enforcement action for the
improper handling of cars found with inoperative or cut-out ar brakes at locations where
intermediate ar brake ingpections are performed. FRA is concerned that some railroads are
moving carsfound withinoperative or cut-out ar brakes during intermediatebrakeingpectionsfrom
that ingpectionlocation, whenrepairs of those cars could possibly have been made at thet location.
Therefore, FRA feds that some genera guiddines should be provided to Inspectorsin the field to
ad them in determining whether the location is a place where the repairs could be effectuated.
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The statutory provisons contained in 49 USC § 20303 (previoudy 45 USC Section 13) governs
the movement of equipment with defective power brakes. This only dlows the railroad to move
the defective equipment from the place where the defect isfird discovered to the nearest location
where the necessary repairs canbe made. Thismovement can either be on therailroad wherefirgt
discovered or a the option of the connecting railroad, on the line of the connecting railroad if the
move isno farther thanthe location onthe line where the defect wasfirg discovered. Thusinorder
to properly move acar for repairs, the railroad must know the defect exists.  Although the new
regulations provide for tagging requirements in 2004, there are currently no tagging requirements
for power brake defects. At interchange, arailroad canrefuseto accept adefective car. Until the
recaiving railroad acceptsthe car by movingit or otherwise exercisng control over it, it isnot lisble
for avil pendties nor is it required to make any repairs. 1t should be noted, however, that the
delivering railroad remains ligble for each defective car it tendersin interchange.

The statutory provisioncontained in49 U.S.C. § 20303 isan afirmative defense to be established
by therailroad. There are seven dements which must be established:

. The car was properly equipped with power brakes in the beginning.
. The car became defective while being used by railroad oniitsline.

. The railroad discovered the defect prior to movement.
. The movement was from the place where the defect was first discovered.
. Repairs could not be made &t the location where the defect was first discovered.

. Movement was necessary to make the necessary repairs.
. The car moved only to the nearest avalable point where the necessary repairs could be
made.

Thefind rule onfreight power brakes contains guiddinesto be considered by FRA Inspectorsand
railroads in determining what condtitutes the nearest location where necessary repairs can be
performed. See 49 CFR § 232.15(f). The guiddines are equally applicable to determining such
locations for al safety appliance defects. The guidelines must be applied on a case-by-case basis
to determine if the railroad acted in good faithin moving defect equipment. The following locations
should be consdered when applying the guiddines discussed in detal below:

. L ocations where a mobile repair truck is used on regular basis;

. L ocations where amobile repair truck originates or is permanently stationed,

. L ocations with an operative repair track or repair shop; and

. L ocations where railroad performs mechanica repairs other than power brake repairs.
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In determining whether a location, noted above, is capable of making a particular repair the
following factors must be consdered:

> The bility of the location to persons responsible for making repairs,

> The presence of hazardous conditions that affect the ability to safely make repairs of the
type needed at the location,

> The nature of the repair necessary to bring the car into compliance;

> The need for railroads to have in place an effective means to ensure the safe and timely

repair of equipment;
> The rdevant weather conditions at the locationthat affect bility or create hazardous
conditions;

> A location need not have the ahility to effectuate every type of safety gppliance repair in
order to be considered a location where some power brake repairs can be made;
> A location need not be staffed continuoudy in order to be considered a location where

power brake repairs can be performed;

> The ability of arailroad to perform a single car test at alocation shall not be consdered;
and

> The congestion of work at alocation shal not be considered.

In addition to considering the factors noted above, the following factors must be considered in
determining whether the locationis the nearest |ocation where the necessary repairs canbe made:

Digtance to the location — Although this isakey factor it should not be the determining
factor. Thismust be considered in conjunction with al thefactors previoudy noted aswell
asthefollowing safety condderations:

> The safety of the employees respongble for getting the equipment to or from a
particular location, and

> The safety hazards involved in moving the equipment in the direction of travel
necessary to get it to a particular location.

I the locationwhere an intermedi ateingpectionis performed isnot a location where the necessary
repairs can be made, then the car may be moved for repair. This movement for repair must be
made in accordance with 49 U.S.C. § 20303.

§ 20303. Moving defective and insecure vehicles needing repairs
(a) General — A vehiclethat isequipped in compliance with this chapter whose equipment
becomes defectiveor insecure neverthel ess may be moved when necessary to make repairs,
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without a penalty being imposed under section 21302 of thisttitle, from the place at which
the defect or insecurity was first discovered to the nearest available place at which the
repairs can be made—

(2) on therailroad line on which the defect or insecurity was discovered; or

(2) at the option of a connecting railroad carrier, on the railroad line of the connecting
carrier, if not farther than the place of repair described in clause (1) of this section.

(b) USE OF CHAINS INSTEAD OF DRAWBARS— A vehicle in a revenue train or in
association with commercially-used vehicles may be moved under this section with chains
instead of drawbars only when the vehicle contains livestock or perishable freight.

(c) Liability.—The movement of a vehicle under this section is at the risk only of the
railroad carrier doing the moving. This section does not relieve a carrier from liability in
a proceeding to recover damages for death or injury of a railroad employee arising from
movement of a vehicle with equipment that is defective, insecure, or not maintained in
compliance with this chapter.

Bottom Rod Safety Support (MP&E 98-6)

“Bottom rod safety supports’ are only required on those cars that have the bottom rod or
handbrake bottom rod below the bolster. There are normaly three types of bottom rod safety
supportsinuse. The most common isthe heavy wire type (Creco) that fits over the brake beam,
with underdung loops to cradle the bottom rod should it become disengaged from the rest of the
rigging. The handbrake bottomrod used with the brake beam mounted cylinder, generaly hasa
loop or drip attached to each side of the truck bolster. Thisalowsthe handbraketo operatefredy
and acts as a safety guard. Thereisan older typethat can be attached to the spring plank and a
newer cable type.

Air Brake System - Reservoir Connecting Pipes (MP&E 98-8)
There have been incidences where Inspectors have detected freight cars in-service that have
reservoir connecting pipesincorrectly applied. Theauxiliary portion of thereservoir wasconnected
to the emergency portion of the brake valve and the emergency portion of the reservoir was
connected to the service portion of the brake valve. Inspectors should be dert to this condition
and take appropriate action when detected.
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Testing of Handbrakes on L ocomotives Equipped with an Air Release Valve

(MP&E 98-11)
On some locomotives, the application of the handbrake actuates an air release vave to the brake
cylinder onthe side of the truck where the handbrake functions. Thissystem isnecessary because
the brake cylinder body has to be moved by the gpplication of the handbrake and if the piston is
extended, the cylinder body cannot be moved. When the release valve is functioning properly, it
will rdlieve the pressure and allow the pistonto retract so that the application of the handbrake will
force the cylinder body toward the whed. If the release vave does not function as intended and
the handbrake is applied withthe piston extended, the locomoative will not have any holding brakes
when the ar leaks off. FRA has been advised that there have been incidents of roll-away
locomotives because of the failure of thisrelease valve. In many cases, employees have applied
the handbrake and shut down locomotives, only to discover later that the handbrake was not
gpplied after the air leaked off.

All Inspectors are reminded that they are not to invalve themselves in the manipulation of any
gpparatus that may cause or dlow an adverse condition in any way. Testing for the above
described condition must be done only by carrier personndl.

Conditional Use of Air FlowM ethod For Train Air Brake Qualifications as an Alternative Tothe
Leakage Test For Trains (MP&E 98-15)
The fallowing conditions were given to the Association of American Railroads for use of the ar
flow method (AFM) for train air brake qudifications:

1 Each contralling locomative on a train qudified by the AFM shdl be provided with an
operationd air flow indicator;

2. Participating railroads shdl provide an operationa end-of-train device (see 49 CFR
Section232.19 - 232.25) ondl trains except transfer and yard trains withmovements not
exceeding 20 miles,

3. The AFM will apply only to trains usng locomoatives that are equipped with an air flow
indicator that conforms with FRA’s conditions, AAR specifications and cdibration
procedures, and 26-L freight locomotive air brake equipment;

4, When the AFM is used for train air brake qudifications, the air brake system shdl be

charged within 15 ps of the highest locomoative feed vave pressure used by that railroad
and air flow shall not exceed 60 cubic feet per minute (CFM);
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5. The air flow indicator must be cdibrated for accuracy at periodic intervals not to exceed
92 days;

6. Theair flow indicator shdl be dearly visible and legible in daylight and darkness from the
engineer’ s normal operating postion;

7. Thear flowindicator gauge shdl bedearly and uniformly marked to indicate direct reading
of ar flow in 10 CFM increments from at least 10 CFM to 80 CFM, with numeras
indicating, a a minimum of 20, 40, 60, and 80 CFM for continuous monitoring of the air
flow into the brake pipe.

8. Theair flowindicator calibrationtest orifices shdl becdibrated at temperatures of not less
than 20 degrees Fahrenheit;

0. When atran qudified by the AFM s in operation and experiences an increase in brake
pipe ar flow and/or an increase in brake pipe gradient and the movable pointer does not
return to the limits established in the initid termind train air brake test within areasonable
time, the train crew shdl stop the train for ingpection and repair leaks, if detected. If
unable to make repairs the crew should arrange to set out defective cars and/or proceed
with due caution to the next location where corrective action can be taken;

10.  All paticipating railroads shdl provide FRA alig of locations where cdibrations will be
performed and of locations which will be provided with test orifices. Changed, deleted,
or additiona locations will be reported to FRA within 92 days, and

11.  All personnd involved with the AFM of testing of train’ sar brake systems and operating
such trains mugt be given training and be aware of and understand the conditions of the
walver.

L ocomotive Handbr akes - Stencil Reguirement for Canadian Railroads -

(MP&E 98-27)
Title 49, CFR, Section 232.10(f)(2) requires that locomotive handbrakes be inspected and
repaired as often as sarvice requires with the date suitably stencilled or tagged. Transport
Canada’ s Cab Form 22, Item 8(a) indudes this same information. The information in Item 8(a)
of Trangport Canada Cab Form 22 satisfies FRA’s requirement of having “the date suitably
gencilled or tagged.”
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L ocomotive Brake Cylinder Pressure (MP&E 98-41)
To address questions concerning the minimum locomative brake cylinder pressure required by the

Federd regulations, the following guidance applies.

Section 229.55(c) States:
The minimum brake cylinder pressure shal be 30 pounds per square inch.

Section 232.10(n)(8) states:
Air pressure regulating devicesmust be adjusted for the following pressures: Sdlf-lapping
portion for independent air brake (full application pressure) 30-50 pounds.

These regulations were written when cast iron brake shoes were the standard and the brake
cylinder relay air valve ddivered 100 percent of the control pressureto the brake cylinders. With
the advent of the high friction composition brake shoe, various relay vaves have been used
depending on whether the riggingwas designed for cast ironor compositionshoes. To best match
the stop distance of cast iron, atwo-step relay valveis used for composition shoes. Onelevd is
used for the automatic brake where speeds are generdly above “switching” speeds and a higher
level for the independent brake which is normaly used in switching. By tailoring therelay vaveto
the locomotive, a sandard independent brake vave setting can be used universally on arailroad.
This sdtting is usudly 45 ps. The resulting brake cylinder pressure may vary 27 ps (with a 60
percent relay) to 72 psi (witha 160 percent relay). The 60 percent relay valves (J-46 or J-64) are
normaly found on older locomotiveswhichwere converted fromcast iron shoeswithclasp rigging
to compositionshoeswithclasprigging. FRA consderssuch locomativesto bein compliancewith
the regulations.

Brake Hoses on Cars Equipped with 15" End-of-Car Cushioning Units (MP&E 98-55)
It has been brought to FRA’ s attention that some freight cars have undergone modifications that
includes the inddlation of a 15" end-of-car cushioning unit, which if not properly installed and
maintained, can develop a crimped brake hose condition. Often when the draft system is
converted or improperly maintained, brake hose free play can be reduced, thus causing the brake
hose to bind in either full buff or full draft pogtions.

I nspectors need to be vigilant for sgns of brake hose deterioration, especialy oncarswithmodified
draft systems. If suchconditions are found, immediaey report themto therailroad. Alsoforward
these findings to the Regional MP&E Specidist, so data can be collected to determine if a
widespread problem exists with a specific series of cars.
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Measuring Piston Travel (MP&E 98-61)
There has recently been severa inquiries concerning the proper method for messuring brake
cylinder piston travel on freight cars. In order to achieve consstent compliance, the following
procedure will be used to measure piston travel.

The actua movement of the piston is the distance that must be measured. To determine this
measurement, the longstanding practice of measuring piston travel from the front of the brake
cylinder (non-pressure head) to the grease mark on the hollowrod will be used. If agrease mark
is not evident, aline scribed on the hollow rod would suffice. If there is confusion asto whet the
piston travel should be on a particular car, refer to either the badge plate or stenciling located in
a congpicuous place near the brake cylinder. The sketches below should clarify thisissue.

NO YES |

NO

At Full Release

— L.

¥ At Full Release

YES = Actual Travel Distance
NO = Distance not to be traveled in the Actual Piston Travel

Scribe or Grease
Mark

> e NO

Sloan Model 3050-A and 3200-A Angle Cocks (MP&E 98-56)
Sloan Moddl 3050-A and 3200-A Angle Cocks have caused injuries to several railroad
employees. Severd railroad employeeshave experienced persond injury whenaS oan angle cock
handle and ball assembly forcefully flew apart, from train line pressure, when turned past the
prescribed closed position due to a broken body stop (ak.a. mechanica stop) for the handle.

FRA contacted the AAR regarding this safety hazard. In response, AAR re-issued ingtructionsfor
the proper handling/repairing of Sloan Model 3050-A and 3200-A Angle Cocks (Maintenance
Advisory, (c-8502) MA-27, dated March 14, 1996).

During routine ingpections, dl fidd personnel should be dert to the potentia safety hazard and
verify that dl angle cocks have an effective body stop for the handle.
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Two-Way End-of-Train Device Quesions and Answers (MP&E 98-63)

On May 31, 2001, Subpart E, End-of-Train Devices, became effective. There have been
numerous inquiries concerning the ingpection and testing requirements of the devices, aswell as
issues involving enroute failures. The purpose of this bulletin is to answer questions and provide
guidance for uniform application and enforcement of this new rule.

Question: When doesthe device have to be armed?

The device has to armed and operable fromthe time the train departs the point of ingdlation, until
the train reaches destination. If communication cannot be established at the location where the
deviceisingdled, the train may move up to one milefromthat locationat restricted speed, inorder
to establishcommunication. If communicationisnot established within the one-mile movement, the
train must be stopped and the device must be ether repaired or replaced and communication
established before the train can continue, or train orders issued that restricts that train from
exceeding 30 mphfor the entire trip, provided the train does not traverse any defined heavy grade.
If communication is established, the train mugt be stopped and the appropriate inspection and
tegting requirements of §8232.409 (@) - (c) must be satisfactorily performed before the train can
continue.

Question: What tests have to be performed at the point of installation?
It musgt be understood that ingdlationincludes boththe front and rear device. When either of these
devices are ingtdled and before the train departs, the following must be performed:

1. It must be determined that the identification code entered into the front unit isidentical to
the unique code of the rear unit.

2. Determine that the quantitative vaue for brake pipe pressure displayed onthe front unit is
within 3 pounds per square inch of the reading displayed fromeither the rear EOT unit or
a properly calibrated ar gauge at the rear of thetrain. Thisreading must be compared
after thetrainis charged.

3. A test has to be made to ensure the device is capable of initiating an emergency power
brake gpplication from the rear of thetrain.

Question: What isthetest procedureto ensurethe deviceis capable of initiating an
emergency power brake application from therear of thetrain?
There are currently four acceptable methods of performing this test. The first three methods
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requires attaching the rear-of-train device to the last car of the train, edablishing brake pipe
pressure, and arming the device.

1 In the fird method, the contralling locomotive would tranamit an emergency brake
gpplicationsgna withthe front unit manua switch causing an emergency applicationto be
initiated from the rear of the train, thereby dumping the whole train into emergency.

2. The second method requires closing the angle cock on the last or second-to-the-last car
of the train, and then have the controlling locomotive transmit an emergency brake
gpplicationsigna withthe front unit manua switch. Under this method only the last one or
two cars of the train will effectuate an emergency brake application.

3. Using the third method, anindividua would close the angle cock betweenthe rear-of-train
deviceand thelast car. Then havethe controlling locomoativetransmit an emergency brake
gpplicationwiththe front unit manua switch, so that anindividud at the rear of the train can
determine whether the emergency vave functions properly by either observing the
emergency indicator pop out, or observing brake pipe pressure at the rear device go to
zero while hearing the exhaugt of air from the device.

4, The find acceptable method of ingpection is a bench test of the device (front and rear)
whichwould be performed withinareasonabl e time period prior to the device being armed
and placed on the train.

Question: Can anyone perform these tests?
If anyone performs these tests, without the involvement of atrain crew member, the locomotive
engineer has to beinformed that the test (bothfront and rear device) was successfully performed.
This can be by any means determined by the railroad to be appropriate. However, awritten or
eectronic record of the natification has to be maintained in the cab of the controlling locomotive
for theenginear.  The natification must includethe location, date and time the test was performed,
and the name of the individua (s) who performed the test. If one individud tested the front device
and another individud tested the rear device, the natificationwould have to include information for
the two separate tests. Thiswritten information isnot required at subsequent crew change points.

Question:  Would these tests apply to a train using a distributive power unit (DPU) at the
rear of thetrain?
No. Thistype of train is excepted from the two-way EOT requirements, provided thetrain hasa
locomoative located at the rear of the train, capable of making an emergency brake application
through a command effected by radio telemetry, or by a crew member in radio contact with the
lead (controlling) locomotive.
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Question: What isa bench test?

The purpose of this particular test is to ensure that the front unit will transmit an emergency brake
gpplication signd to the rear device and that the rear device is cgpable of initiating an emergency
brake gpplicationfromthe rear of thetrain. The bench test hasto consst of testing boththe front
and rear units (devices) that will be used on thetrain. They can be tested independently of each
other, aslong asthe test is performed at the locationwherethe device will be ingdled on the train.
FRA will monitor this practice to ensure safety.

Tegting the rear unit requires goplying ar pressure to the deviceand thentranamitting an emergency
brake application fromafront unit usng the front unit manud switch. Theindividud performing the
test would determine that the emergency valve functions properly by either observing the
emergency indicator pop out or by observing the brake pipe pressure displayed on the gauge on
the rear device go to zero and hearing the exhaugt of air from the device.

The front unit that will be used on the contralling locomotive of a train would be tested by
trangmitting an emergency brake applicationfromthe device usng the front unit manua switch, and
arear device would have to successfully receive the sgnd and activate the emergency air vave.

Bothtests must be performed within areasonable time period prior to the device being armed and
placed on the train.

Question: What isareasonabletime period?
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A reasonable time period must be determined on a case-by-case basis, based on the factual
gtuationat a specific location, asthere are numerous factors that impact the notionof “ reasonable.”
The following discussion is intended asgenera guidancefor Inspectorsto consider in determining
whether a bench test a a particular location was conducted within a reasonable time of its
inddlation on a train. This discussion is not intended to create or establish any gtrict time
requirements. The following factors should be consdered:

. The environment where the device is tested and stored:
- Freefrom weather e ements?
- Freefrom excessive dust?
- Freefrom dirt and grease?
- Accessble to possible tampering?

. Physica treatment of the device after a successful bench test.

. Railroad' s tracking and monitoring of devices after testing.
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. Use of the locomoative after the testing of the front unit.
. Padt effectiveness of bench testing procedures at the particular location.

For example, if the devices are tested and stored in a controlled environment, that is free from
wegther e ements, excessive dust, grease, and dirt, then a reasonable amount of time between the
testing and ingdlation of the device might be 8 hours or more. Wheress, in circumstanceswhere
the devices are haphazardly thrown into a corner of ashop or are placed in the rear of atruck to
be bounced around a yard after being tested, then a reasonable amount of time may be one hour
or less. Furthermore, the effectiveness of arailroad’ s bench testing procedures should dways be
consdered in determining what condtitutes a reasonable time period. Consequently, Inspectors
should provide detailed evidence and fully describe arailroad’ sbenchtesting proceduresin order
to support any determinationthat the time period betweenthe benchtest and indalaionof adevice
on atrain was not reasonable.

Question: Can devices be bench tested and taken to other locationsfor application?
No, because 232.409(c) requires the device shall betested at the initid termind or other point of
inddlation. Thisimpliesthat the device must receive the bench test at the location or yard where
it will beingdled on the train.

Quedgtion: What arethe testing requirements if locomotive power is changed and a different
front unit isused?
At the point of ingtdlation, whether it is the front or rear device, al testing requirements gpply. |If
the locomoative power is changed and a new front device is inddled on the train, dl testing
requirements apply. If the front device is replaced with a device from a trailing locomotive, al
testing requirements gpply since thisis anew ingdlation of the front device.

Question:  What about the calibration requirements?

Both the front and rear units have to be cdibrated for accuracy according to the manufacturer’s
specifications and procedures a least once every 368 days. The test shdl include testing radio
frequencies and modulation. The 368 days does not include up to 92 days of shdf-life prior to
placing the unit in service. The date of the calibration, the location where the calibrationis made,
and the name of the person performing the caibration has to be legibly displayed on awegther-
resstant sticker or other marking device afixed to the outside of the device (both the front unit and
rear unit.) It isthe ralroad’s respongbility to account for the shelf-life by ether entering an in-
service date on the sticker or the number of days of shelf-life on the sticker.  If the device is
integrated into the computer of the locomotive, the sticker information can be entered on Form
FRA F6180-49A. The sticker information must be accessible to both FRA Inspectors and train
crewmembers. Therefore, it cannot be locked in cabinets, out of view.
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Question: Arerailroadsrequired to keep spare batteries at specific locations?
No, it is within the railroad’s discretion to determine when and where batteries will be kept and
charged. There are auffident incentives for railroads to ensure that the batteries are sufficently
charged at dl times: because of the speed regtrictions imposed on trains that develop fallures en
route; and drict liaility for faillure of the batteries en route. If an Ingpector can determine that a
battery failed enroute, submission of a violation should be strongly considered.

Question: What actions have to be taken when the device develops a failure en route?
If the device develops afailure en route, the speed of the trainisrestricted to 30 mph. In addition
to observing the 30 mph speed redtriction, thetrainisnot permitted to operate over a section of
track with an average grade of two percent or grester over a distance of two continuous miles,
unless the conditions contained at 232.407(g) are met.

Quedgtion:  On some units, front-to-rear failures and rear-to-front failures are displayed.

Areboth of thesefailures considered an en route failure?

Since the intent of the rule isto have the capability of initiating an emergency brake application a
therear of thetrain, only the front-to-rear falureis considered an enroutefalure. The rear-to-front
failure does not affect the ability of the device to initiate the emergency from the rear of the train.
If the engineer is unable to determine if the communications failure is front-rear or rear-front, then
any communicaions failure must be considered an enroute failure and corrective action must be
taken.

Question: Isan intermittent communication failure considered an en route failure?
No, there has to be a continuous |oss of communicationbetweenthe front and rear unit of at least
16 minutes and 30 seconds. However, based on existing designs of the devices currently used,
anytime the display indicatesa“comm | oss,” the 16 minutesand 30 seconds have elapsed and the
locomative engineer must comply withthe restrictions required for the failure enroute requirements.

Question: Can atrain proceed over a heavy grade with a defective device?
A train cannot proceed over a heavy grade unless the defective device is replaced with a fully
operationd device, or one of the following dternative methodsis used:

1. Anoccupied locomotive helper is attached to the rear of the train withthe
brake pipe connected and tested to ensure brake operation. The hel per
engineer will initiate and maintain two-way voice radio communication
with the engineer on the head end of the train. If communication is logt
prior to passing the crest of the grade, the train should be stopped uril
communicaion has been restored, if this can be done safdy. If
communication is lost once the descent has begun, the hel per locomotive
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engineer and the head end engineer will act to stop the train if the train
reaches a predetermined rate of speed that indicatesaneed for emergency
braking. The predetermined rate of speed is established by therailroad
and should be indicated in the railroad’ s timetable;

2. An occupied caboose is attached to the end of the train with a tested,
functiond brakevave capable of initiating an emergency brake application
from the caboose. The occupant of the caboose must establish and
maintain radio voice communication with the head end engineer in the
same manner as prescribed for the occupied locomoative hel per;

3. A radio-controlled locomoative is located at the rear of the train, and is
under continuous control of the head end engineer by means of telemetry,
and if the radio-controlled locomativeiscapabl e of initiating an emergency
brake gpplication from the lead (controlling) locomotive.

Question: Doesthismean thetrain would haveto stop on a gradeif a failure occurs?
Whenever afailure occurs enroute, the train is prohibited from operating over a section of track
with an average grade of two percent or greater over a distance of two continuous miles. If the
train develops the failure while traversing the grade, the engineer should safely continue down the
grade or to a specific sding, in accordance with the railroad’ s operating procedures for bringing
the train to astop at thefirst available location, rather than bring the train to an immediate stop.

Question: If a helper locomotiveisused on the head end of atrain, doesit haveto be

linked to the two-way EOT?

If alocomoative helper isattached to the front of the train to help the train over agrade, it would not
have to be linked to the two-way EOT provided that the locomative that was origindly controlling
the trainis dill armed and capabl e of initiating an emergency brake command to the rear device and
two-way voiceradioisinitiated and maintained by the hel per locomative engineer withthe engineer
of the origind lead locomoative until the move iscompleted. If communicationislogt, each engineer
will immediately act tostopthe train if the train reaches a predetermined rate of speed that indicates
aneed for emergency braking. The predetermined rate of speed isestablished by therailroad and
should beindicated in the railroad’s timetable. This only applies to the extent necessary for the
hel per unit to provide power to get the train over the grade.
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Question: If atrain wereto have problemsand stalled in a tunnel where communication
islost, and it took longer than 16 minutesand 30 seconds to correct, could the train move
out of the tunnel so that communications could be re-established, or is this a
communications failurerequiring other corrective measures?
If thisincident occurred, the train would be alowed to move out of the tunnd. Once out of the
tunnel, if communication is not re-established, the train would have to be brought to an immediate
gop. Corrective action for acommunication faillure would have to be taken.

Question: If atrain hasto be cut becauseit hasinsufficient power to get over a hill, what
hasto be done with regard to the two-way EOT?
If atrain hasto be cut because there is insufficient power to pull it over ahill or grade, the device
may remain in place on the car at the rear of thetrain. It does not have to be advanced to the
moving sectionof thetrain. Thisonly gppliesto the extent necessary to traversethe grade and only
while thetrain is divided for this procedure.

Question: Can a“Local Train” that isnot equipped with atwo-way EOT operate above
30 mph?
A local train as defined in 232.407(a)(3), that does not operate over a section of track with an
average grade of 2 percent for 2 continuous miles, can run at authorized track speed without a
two-way EOT. In many cases, this could be above 30 mph.

Question: Can a“work train” operate above 30 mph if it is not equipped with a two-way
EOT?
A work train as defined in 232.407(a)(4), that does not operate over a section of track with an
average grade of 2 percent for 2 continuous miles, can run at authorized track speed without a
two-way EOT. This could be above 30 mph.

Question: Can any train be dispatched without a two-way EOT if it doesnot exceed
30 mph?
Only if the train will not travel over a heavy grade as defined in Part 232.407(a)(1), or is
specificaly excepted from the requirements found at 232.407(€).

Question: If atrain isequipped with an electronically controlled brake syssem (ECP),
would an EOT berequired?
Yes, because the ECP train sets that are currently operating are an overlay system of regular
pneumatic brakes. Since these trains can be run in either dectronic or regular pneumatic mode,
atwo-way EOT device would have to be on the rear of thetrain. If thetrainisdl eectronic, the
two-way EOT requirements will be covered by the waiver permitting this type of operation.
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Two-Way End-of-Train Device Flowchart (MP&E 98-62)
The following flowchart was devel oped to provide a better understanding of whenatwo-way end-of-train

deviceisrequired. All trainsoperating over the generd railroad system haveto comply with thisregulation,
unless a specific walver isin effect for a particular operation
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