Chapter 10

Railroad Safety Appliance Standards
Part 231

I ntroduction

In 1911, the Interstate Commerce Commission (ICC) created the Division of Safety Appliances
and soon issued severd “ Orders,” which were essentidly the same astoday’s FRA regulations.
Over time, the number, dimensions, location, and manner of application of adl safety appliances
werewrittenintothe“1CC Orders.” After the formation of the FRA in 1967, the Railroad Safety
Appliance Standards (49 CFR Part 231) were issued in 1968, using the ICC Orders as a basis
for therule text. FRA last amended the Railroad Safety Appliance Standards in 1976 with the
addition of Sections 231.29 and 30.

The fdlowing guiddines and interpretations have been developed to ad Federal and State
Ingpector(s) conducting ingpections for compliance with Safety Appliance Standards. 1t is
important that agency interpretations and policies be adhered to by every Inspector when
conducting these ingpections, so that uniformity of compliance activity isachieved. Theprocedures
and guidance provided in both this manua and the Generad manua should be observed when
assessing the need for appropriate enforcement actions regarding any non-compliance with safety
gppliancestandards. Reports of safety appliance ingpections are made onthe Mative Power and
Equipment InspectionReport, F6180.96. Vidlaions areto be submitted onthe Violationof Safety
Appliance Law Report, F6180.29.

Everyral car hasvery spedific and defined Railroad Safety Appliance Standards. |nspectors must
be knowledgeable of the commontypesof rall carsand ther unique safety gppliance arrangements
prior to performing Part 231 ingpections. Ingpectors aso need to familiarize themsdves with the
many complexities and requirements of the various carsthat are categorized as “cars of specia
congruction.” A rail car isrequired to comply with the Railroad Safety Appliance Standardsfor
the car typethat it most closely resemblesor to the * nearest gpproximatetype” of car. If there are
questions about a particular car type, the Ingpector should contact the Regiond Specidigt for a
Oefinitive dassfication. For consstency, the Regiond Specidigts will follow the guidance
established by Headquarters.

Strict lighility applies to the use or haul of equipment with defective safety appliances. If apiece
of equipment is discovered with a defective safety gppliance and it is not being used or hauled
pursuant to the statutory provisons contained in 49 U.S.C. § 20303, appropriate enforcement
action must be taken. If arailroad is unaware of the existence of a defective condition, it cannot
claim to be hauling the equipment for repairs and is subject to civil pendties. Inspectors are
expected to use sound judgment, dong with the guidance outlined inboth the General Manua and
Chapter 3 of this manud, when deciding whether the issuance of aviolation report is appropriate.
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In order to establish a violaion, FRA mug prove that the equipment was “used or hauled” in
defective condition. Thus, evidence of an actud “haul” of the defective equipment in atrain is
adways auffident to support a violation. In addition, FRA will consder a piece of equipment “in
use’ as long as the railroad has or should have completed its required inspections and the
equipment is deemed ready for service, prior to any movement or the actua departure. Defects
found at thistime are subject to potentia civil pendties. Thus, FRA isnot required to wait for a
car with a defective safety gppliance to depart or engage in an actud “haul” in order to assessa
violation. If Inspectorsrely on the aboveinterpretation, the violation report must establish that the
railroad had completed al necessary ingpections capable of discovering the defective condition.
Therefore, evidence must be included inthe violaionreport which establishesthe Inspector’ sbasis
for thisfinding. Be as specific as possible, include names, if avallable. Remember thisis added
enforcement flexibility and may not be the best or appropriate approach in certain Situations. In
many circumstancesthe best approachisdill to establishactua useor movement of the equipment.

The statutory provisions contained in 49 USC 8§ 20303 (previoudy 45 USC Section 13) govern
the movement of equipment with defective or insecure safety appliances. This only dlows the
raillroad to move the defective equipment from the place where the defect isfirst discovered to the
nearest location where the necessary repairs can be made. This movement can either be on the
railroad where first discovered or at the option of the connecting railroad, on the line of the
connecting rallroad if the moveis no farther than the location onthe line where the defect wasfirst
discovered. Thusin order to properly move acar for repairs, the railroad must know the defect
exigs. There are no tagging requirements for safety gppliance defects. At interchange, arailroad
can refuse to accept a defective car. Until the recelving railroad accepts the car by moving it or
otherwise exercising control over it, it isnot liable for civil pendties nor isit required to make any
repairs. 1t should be noted, however, that the ddlivering railroad remains liable for each defective
ca it tendersin interchange.

The statutory provisioncontained in49 U.S.C. 8203030 isandfirmative defenseto be established
by therallroad. There are seven elements which must be established:

1 The car was properly equipped with safety appliances in the beginning.

The car became defective while being used by railroad onitsline,

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 at the location where the defect was first discovered.
Movement was necessary to make the necessary repairs.

The car moved only to the nearest available point where the necessary repairs could be
made.

Noas~wWDD
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Thefind rule onfreight power brakes contains guiddinesto be considered by FRA Inspectorsand
railroads in determining what condgtitutes the nearest location where necessary repairs can be
performed. See 49 CFR §232.15(f). The guiddines are equaly gpplicable to determining such
locations for dl safety gppliance defects. The guiddines must be applied onacase-by-case bass
to determine if the railroad acted in good faithin moving defect equipment. Thefollowing locations
should be consdered when applying the guiddines discussed in detall 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

Locations whererailroad performs mechanica repairs other than safety appliancerepairs.

In determining whether a location, noted above, is capable of making a particular repair the
following factors must be considered:

>

>

The accesshility 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 accessibility or create hazardous
conditions;

A location need not have the ability to effectuate every type of safety appliance repair in
order to be considered a location where some safety appliance repairs can be made;

A location need not be staffed continuoudy in order to be considered a location where
safety appliance repairs can be performed,

The congestion of work at alocation shal not be considered.

In addition to congdering the factors noted above, the following factors must be considered in
determining whether the locationisthe nearest location where the necessary repairs can be made:

Digtance to the location -- dthough this is a key factor it should not be the determining
factor. Thismust be considered in conjunction with dl thefactorsprevioudy noted aswell
asthefollowing safety condderations:

> The safety of the employees responsible 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.
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I nspection Guidance

Although the regulations are precise as to the dimensions, location, and manner of application for
the various car types, interpretations and guidance have been developed over the years by the
FRA. The following written guidance is provided to help the Ingpector conduct ingpections for
compliance with the Safety Appliance Standards. There isamatrix availablein Appendix C that
identifies safety appliance arrangements on the various cars.

Errors in US DOT Safety Appliance Standards Booklet Published 1977(MP&E 98-7)

Many Inspectors use the September 1977 reprint of the Safety Appliances and Power Brake
Requirements (orange) Booklet when conducting safety applianceingpections. Please note there
aretwo textua errorsin thisbook. Thefirgt isin the “Note’ to 231.1 on page 9, lines 12 to 23.
The correct text should read as follows, with the portions associated with the error underlined:

Note: After December 31, 1976, cars of this type built on or before April 1, 1966 or
under congtruction prior to that date and placed in service before October 1, 1966 must
be equipped as nearly as possble with the same complement of safety appliances,
depending upon type, as specified in § 231.27 for box and other house carswithout roof
hatches, or in §231.28 for box and other house cars with roof hatches. Cars built after
April 1, 1966 or under construction prior thereto and placed in service after October 1,
1966, mug be equipped, depending upontype as specified in §231.27 for box and other
house cars without roof hatches, or in 8231.28 for box and other house cars with roof
hatches.

The second textud error involvesthe omissonof two linesafter line 12, page 64 in §231.30(a)(2).
The two lines omitted should read asfollows:

..1977, seventy percent (70 percent) by October 1, 1978 and dl such
locomotives by October 1, 1979.

Judgment in the Enforcement of the Safety Appliance Standards (M P& E 98-36)
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In the past, FRA Ingpectors have taken exception to minima deviations from the measurements
specified in the Safety Appliance Standards on cars that have been in service with the condition
for along period of time without any known incident or casudty. Although these civil pendty
citations are vaid from a drictly technica and legd point of view, from a common sense point of
view the cars operated safdy for years, so these minimd deviations did not materially reduce

ety
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I nspectors tend to view the Safety Appliance Standardsas requiring the issuance of civil pendty
citations if strict adherence to each clearance, size, or placement dimensionisnot maintained (i.e.,
ether the clearance, placement, or 9ze of each safety appliance is within the exact dimensons
required by the regulation, or it isnot). Our world has changed and is no longer that smple. The
railroad operating environment has dragticdlly changed. Crews are smdler, flat switching is rare
and the number of run-through trains is muchgreater—all decreasing the use of safety appliances.
Inaddition, the limited resources avalable to both FRA and the railroads require that care betaken
toavoid thefrivolous use of these resources pursuing minor infractions that do not materidly reduce

sidy.

Mogt of the Safety Appliance Standards were developed nearly 100 years ago in a time when
amog al carswere of astandard design. Application of the regulations to these cars was smple
and required little if any judgment onthe part of the Inspector. Today most new cars are " Cars of
specid congtruction.” See49 CFR 8231.18. The Safety Appliance Standardsfor such cars must
be determined fromthe "nearest approximate type" of astandard car. |d. Asareault, the Safety
Appliance Standards cannot be applied directly to these cars without exercising good judgment.

Today, Inspectors must exercisethis judgment, not just take measurements and file exceptions for
minimd deviations. An exception should be taken when the condition of the safety appliance
materidly reduces safety. For example, a safety gppliance witha dight looseness that is ill firmly
fastened with dl of the securing bolts in place, or a safety appliance with a dightly reduced
clearance that is ill more than adequate for its intended use does not materidly reduce safety.
However, one court found that a handhold moving aslittie as %2 inchwas not "firmly fastened.” See
Roev. Port Termina R.R. Assn, 620 SW. 2d. 870 (Tex. Civ. App. 1981). Therefore, exactly
wha materidly reduces safety is not dways dear—it isajudgment cdl often dependent on the
unique set of conditions governing the operation at the time.

Some generd guidance for exercising judgment in the enforcement of the Safety Appliance

Standardsis asfollows:

1 Do not take exception to a non-complying design festure of atype of car that has along
and continuous, safe service history. However, if individual cars of that type or dlasshave
another non-complying condition, an exception may be taken.

2. If exertion of a gnificant force (aforce greater than that which would be encountered in
the norma use or operation of the gppliance) is required to move a safety appliance,
exception should generdly not be taken.

3. On the other hand, if the safety appliance moves eeslly to the touch, exception certainly
should be taken.

10-5
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Although safety gppliances remain an extremdy important part of railroad safety and the standards
pertaining to these appliances mugt continue to be enforced, the enforcement of the Standards
needs to be determined through the exercise of good judgment so that scarce FRA and railroad
resources are not consumed pursuing minor infractions that do not materialy reduce sefety.

A thorough sample-car inspection—performed in accordance with the procedures described on
pages 2-8 through 2-11 of the Mative Power and Equipment Compliance Manud—is the proper
time to enforce the Safety Appliance Standards drictly. An excdlent sample-car ingpection will
ensure safety gppliance compliance before that type of car is placed in service.

L ocomotive Applications & Guidance

Although safety appliances for other than steam locomotives are not addressed in Part 231, with the
exception of 231.29, “Road locomatives with corner sairways’ and 231.30 “Locomotives used in
switching service,” this does not mean that non-steam locomotives are not required to have proper safety
gppliances. 1tisFRA’spodtion that other than stleam locomotives must have proper safety gppliancesand
are addressed as cars of specid congtruction.  Thisrequires that al locomotives, other than steam, have
as nearly as possible the same complement of safety gppliances as contained in the categories governing
Steam locomoatives.

L ocomotives Used in Switching Service - Location End Handholds (MP&E 98-68)
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There are constant questions regarding the placement of horizontal end handholds reative to the
sde of locomotive as referenced in 49 CFR 231.30(g)(1)(ii).

When the switching step regulation was deve oped, some handholds were ingtaled by measuring
from the sde of the locomotive and some from the side of the end plate. The placement of the
preponderance of end handholds is measured from the side of the end plate. Electro-Motiveand
General Electric have been and are presently gpplying subject handholds in relation to the side of
theend plate.

FRA will not take exception, if gpplication of horizontal end handhold placement is measured from
ether the Sde of the locomotive or Sde of the end plate.
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Securement of Handrail to the Locomotive Carbody North American Cab Structure
(MP&E 98-48)
Some locomoatives having the wide body North American cab configuration have the upper end
of the front vertica handrail not properly secured to the carbody. 8 231.30(e) (1) (1) statesinpart
that each vertical handhold... be securely fastened to the locomotive with one-hdf (%2) inch or
larger bolts or rivets....

Some locomotives have the upper end of the front vertical handhold bolted to a bracket, thet is
welded to that section of the carbody that comprises the outside of the front sand reservair.
Although there appears to be adequate strength in the welded bracket, this is not permitted
because the regulation specificdly requires that the handhold be securely fastened with a bolt or
rivet.

However, FRA has permitted welding of some permanent fixtures on locomotives to which safety
gppliancesare mechanicdly fastened. The welding was made under qudity controlled conditions
with afull enclosure penetrationwed of the fixture to the locomotive, using modern shop welding
practices which provide 100 percent full strength requirements of the joint.

This condition, if found, is not to be taken as a defective condition, but should be brought to the
raillroad’ s attention for corrective action.

Burro Crane Requirements (MP&E 98-25)
Thefalowing interpretations of the Federal regulations regarding the operation of burro cranes
should be used for consistent compliance and enforcement guidelines:

1. Chapter 203SSafety Appliances, 820302. Generd requirements(a)(4), whichrequires power
driving-whed! brakes onlocomotives, gppliesto a Burro Crane being used to pull or pushcarson
tracks that are part of the generd rail system.

2. Railroad Power Brakes and Drawbars, 49CFR Part 232, states that power brakes are not
required to be ingdled on*locomoative cranes’ built prior to September 21, 1945. By implication,
power brakes are required on al locomotive cranes, including Burro Cranes, built on or after
September 21, 1945.

3. Chapter 203SSafety Appliances, 820302. Genera requirements (8)(1)(A) which requires
automatic couplers; (a)(1)(B) securedll stepsand hand brakes; and (8)(2) grab irons or handholds;
al of which gpply to a Burro Crane.

10-7
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4. If theBurro Craneisused asaroad locomotive, §231.29 of the Safety Appliance Standards,
aroad locomotive with corner Stairways apply.

5. If the Burro Crane is used as a locomotive in switching operations as defined in
§231.30(b)(2), the requirements of §231.30 of the Safety Appliance Standards apply.

6. Other sections of the Safety Appliance Standards do not appear to apply.

7. Despite the fact that the Burro Craneis excluded from the definition of “locomotive’ under
§229.5 of the Locomotive Safety Standards, the Burro Crane is nevertheless subject to the
gatutory requirements of the Locomotive Ingpection Act, in particular, the requirement that it be
safe. In the preamble to the find locomative rule, FRA explicitly recognizesthe gpplicability of the
Act by gating that “FRA will continue to implement the basic statutory safety requirements with
respect to such work equipment by using the Special Notice For Repair when appropriate.”
45 FR 21093.

Self-Propelled Vehicles Considered to Be Locomotives (MP&E 98-71)
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The following are requirementsfor self-propelled vehidesused to haul revenue freight on the main
line Sdf-propdled vehicles are used in a variety of railroad functions. These vehicles include
those built by Trackmobile Inc., Shuttle Wagon, Mitchel Equipment Corporation and Brandt
Roadrailer.

When a sdf-propelled vehide is used to move freight over the railroad, it will be considered a
locomoative and must comply with applicable regulations. Even though these vehicles do not
resemble a standard locomotive, the purpose for which they are being used requires compliance
with 49 CFR Sections 223, 229, 231 and 232.

The self-propelled vehidesare unique in congtruction, appearanceand use. Many of thesevehicles
currently being used have dready been modified by the manufacturers (as closdy as condruction
would permit) to bring them into compliance with Federd regulations. FRA acknowledges that
this equipment has a place in awdl-rounded rail transportation system. In an effort to recognize
the unique characteristics of these vehicles, FRA Inspectorsshould exerciseenforcement discretion
and good judgment in analyzing an operation where salf-propelled vehicles are used for train
movements.

The following specifications should be used by Ingpectors for enforcement guidance:

1. Switching steps as defined in Section 231.30.

2. Four horizonta handholds secured to the back and front ends of the vehicle, secured by
bolts or other acceptable mechanical fastener. Section 231.30.
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3. Vertica handholds painted in contrasting colors and secured by bolts or other acceptable
fasteners, Section 231.30.

4, Must be equipped with automatic couplers, to prevent the necessity of someone going
between the vehicle and car for the purpose of coupling or uncoupling, §231.30.

Items deemed to be safety-related, that cannot meet specified requirements, will have to be
addressed through the waiver process.

Steam locomotives used in road service - 231.15
The vagt mgority of, if not dl, steam locomotives in use today are used in tourist and excursion
road service. Thefocus of safety gppliance ingpection on steam locomotives should be directed
at whether or not the gppliance is sructurdly sound, securely fastened and located, provides
proper clearance, is unobstructed, and is safe to use.

Specifications common to al steam locomotives - 231.15
Steam locomotiveswith V anderbilt-type tenders require additiona handrails, running boards and
handholds that vary from other tenders.

Steam locomotives used in switching service - 231.16

The regulaions pertaining to steamlocomoativesin switching service requirefootboards. However,
ingpectorsshould not take exceptionto steam|ocomotivesthat have had the footboardsremoved.
Conversdy, many steamlocomotive owners/operators have e ected not to remove the footboards
fromtheir locomotivesfor historica purposes, but may prohibit railroad personnel fromoccupying
the footboard while the locomotive is moving. In ether case, the focus of safety appliance
ingpectionon steam locomotives should be directed at whether or not the gpplianceis structuraly
sound, securely fastened and located, providesproper clearance, isunobstructed, and is safe to
use.

L ocomotives used in switching service - 231.30
Locomoatives used in switching service regardless of built dete must be in full compliance with 49
CFR Part 231.30. However, some relaxation of the regulations is alowed with respect to
switching step height and width for six-axle locomotives in switching service, built prior to April 1,
1977.

It should be noted that this section specificdly dlows for the fastening of the switching step to the
switching step bracket by weld, provided the weld is at least twice the sirength of a bolted
attachment.  Since this issue can obvioudy be subjective and open to interpretation, ingpectors
should exercise discretion. Generdly speaking, most welds gpplied during manufacture are as
strong or stronger than any mechanicd fastener made. Welding by the manufacturer is typicdly
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Road |

performed under controlled circumstances and in accordance with strict Weld Procedure
Specification (WPS).  The problems associated with welding occur when no WPS exidts, asis
the case in mogt rallroad locomoative shops. When inspecting switching steps that have been
applied by weld, carefully ingpect the weld for discontinuitiessuch asincompletefuson, undercut,
overlap, porogty or inclusons. If any of these defects exist in the weld, the integrity of the weld
should be questioned.

The outer edge of the bottom switching step must be illuminated on al locomoatives built after
March 31, 1977. Locomoatives built prior to March 31, 1977 may be illuminated, or have the
outer edge of the switching step painted a contrasting color. If multiple locomotives (two or more)
are used inswitching service, only the front switching steps of the leading locomoative and the rear
switching steps of the tralling locomotive must be illuminated or painted a contrasting color,
depending on built date. Verticd handholds must a so be painted a contrasting color. Inaddition,
aminimum of 2%z inches must maintained the entire length of the vertica handhold.

ocomotives with corner stairways - 231.29

Safety

Road locomotiveswithout corner stairways may not be used in switching service after September
30, 1979, except for passenger cars switching service at passenger sations, (see 231.30 (a)(3)).

Freight & Passenger Car Applications & Guidance

Appliance Fasteners - (MP&E 98-14)
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The Railroad Safety ApplianceStandards, 49 CFR,
Part 231, require that safety gppliances and their
brackets be secured by ¥2inch bolts with nuts
outsde (when possible) and riveted over, or with
not lessthan¥zinchrivets. Additionaly, in order to
comply withthe Safety ApplianceRegulaions, there
must be a deformationof the threadsto prevent the
fastener from becoming insecure.  This can be
accomplished by one of the following methods:

1. Rivet the fagtener; _ o

2 Check the threaded portion of the bolt Typical two-part mechanical fastener
nearest the fastener with a chisd to c-inch depth at two locations; or

3. Apply weld to the threaded portion of the threads, so asto deform them.
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Additional approved safety appliance securement fasteners are: one-and-two piece rivets, bolts,
Huck bolts, Unilock, Disclock, and Nordlock fasteners when properly applied.

Part 231 is explicit in requiring that handholds be securdly fastened. By definition, secure means
freefromdanger or risk of loss, free from fear or doubt; and not likdly to fail or giveway. FRA’s
longstanding policy concerning the securement of al safety appliances requires that safety
appliancesor supportsfor safety appliances must be mechanicdly fastened. Brackets or supports
that are applied to a car structure (other than atank car tank) solely for the securement of safety
gppliances are to be mechanicaly fastened to the car structure.

Many years of ralroading experience has shown that welds are not uniform and are subject to
failure, despite improvements in welding procedures. Cracks and bresks in welds are difficult to
detect during ingpections. Therefore, wdding is not considered to meet the definition of secure.
Thisisparticularly evident at repair facilities, where qudity of workmanship is not dways assured.

Safety appliances for other than steam locomotives are not addressed in Part 231, with the
exception of 231.29, “Road |locomotiveswithcorner stairways’ and 231.30 “Locomotives used
in switching service” This does not mean that non-steam locomotives are not required to have
proper safety gppliances. ItisFRA’ sposition that other than steam locomotives must have proper
safety gppliances and are covered as cars of gpecia construction.

This requires that locomoatives other than steam have as nearly as possible the same complement
of safety appliances as contained in the categories governing steam locomotives.

However, the FRA has not enforced the deformation of threads of bolts used to secure safety
gppliancesonlocomoatives. These appliances are usualy secured by sdf locking nutsand/or lock
washers, and to our knowledge have not presented a safety problem.

Exception should only be taken when the safety appliances on other than steam locomotives are
insecure or presenting a potentia safety hazard to railroad employees.

Adjustable Handhold/L adder Tread - (MP&E 98-22)
The adjustable handhold/ladder tread is 3/4-inch in diameter. Its length may be adjusted as
needed, by the application of al/4-inchrall pinintothe desired hole. The remaining portion isto
be cut off, leaving a smooth surface.

In 1988 the Federal Railroad Adminidration (FRA) ruled that this adjustable safety appliance
mests the specified requirements, if properly applied. However, FRA expressed concern of the
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possibility of improper gpplication, suchasthe subgtitution of the roll pin, improper securement, etc.

If any deficiency is found concerning this safety appliance, such as subdtitution of the rall pin,
improper securement, etc., it should be reported to the regionad MP& E Specidist withdl pertinent
information, induding photographs. The Specidististo promptly advisethe MP& E Staff Director.

Dimensions Applicable to Handles of Uncoupling Levers - (MP& E 98-49)
In the past some Inspectors have taken exception to the handles of bottom operated uncoupling
levers being more than 6 inches from the sde of the car.

Section 231.1(k)(2) statesin rdevant part: (i) Handles of uncoupling levers, except those shown
in Plate B or of amilar designs, shdl be not more than 6 inches from sides of car. (i) Uncoupling
levers of design shown in Plate B and of smilar designs shdl conform to the following prescribed
limits (iif) Handles shal be not more than 12, preferably 9, inches from sdes of cars. Center lift
ams shdl be not lessthan 7 incheslong.  The top operated uncoupling lever shown inPlate B is
gmilar in desgn to bottom operated uncoupling leversand are fundamentally the same, asbothare
operated in the same manner by an upward lift of the uncoupling lever handle to disengage the
coupler lock block.

The reference in 231.1(k)(2)(i) to uncoupling leversof other than Plate B design requires that the
uncoupling lever handle be not more than 6 inches from side of car. This refersprimarily to those
uncoupling leverswhichareoperated by adownward motionof the uncoupling lever either by hand
or foot. Thistype of uncoupling lever could be operated from the side ladder while the car was
in maotion.

Therefore, FRA will not take exception to bottom operated uncoupling levers that are Smilar in

designto that shown in Plate B, unless the uncoupling lever handle is morethan 12 inchesfromthe
Sde of the car.

Also for your information, the Association of American Railroad's (AAR) Rule 22 for bottom
operated uncoupling levers shows the maximum distance of the uncoupling lever handie to be 12
inches from the sde of the car.

Definition of Left and Right — A and B End - (MP&E 98-51)
Asaresult of the work of an M P& E Technica Resolution Committee, the following interpretation
should be used for determining and reporting the location of non-complying and/or defective
railroad car components.
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The définition of “left” and “right” is defined in §231.19,
“ Right or Left refersto the side of person when facing end or side of car from ground”

Therailroad industry’ s generdly established and accepted practice for determining the location of
gpplicable components on rail cars equipped with four, six, or eight whed trucksis as follows:

. The B end of acar isdetermined by the location of the hand brake. The end of the car on
whichthe hand brakeislocated isthe B end. The opposite end of the car isknown asthe
A end. On cars equipped with hand brakes on both ends, the“A” and “B” end shdl be
determined as stenciled.

. Whenfacngthe B end of the car, the car is divided into four sections known as BR, BL,
AR, and AL. The order of applicable components on the right Side of the car shal be
knownasR1, R2, R3, etc. The order of applicable componentsonthe It Sde of the car
shal beknownaslL1, L2 L3, etc. SeefigureA.

. Beginning at the B end of the car, brake beams shdl be numbered consecutively. See

Figure B.
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10- 14

Therailroad industry’ sgenerdly established and accepted practice for determining the location of
applicable components on articulated and multi-level carsis asfollows:

The end of the car upon whichthe hand brakeislocated and isstenciled “B end” shdl be
known asthe B end of the car. The unit adjacent to the B end shdl be known asthe C
unit. The unit opposite the B unit shdl beknown as and stenciled “A end.” Unitswill be
stenciled consecutively and aphabeticaly from the B end toward the A end. See Figure
C.

Facing the B end of the car, theright side shdl be knownasthe “R” sde and the |eft Sde
shdl be known as the “L” sde. Whed sets and related parts will be numbered
consecutively from the B end to the A end, 1 through 9. Whed sets and related parts
higher than 9 will be identified dphabeticdly in reverse order fromZ, (Z, Y, X, W, €tc.)
until the last whed set onthe A unit isidentified. See Figure C.

a [E
14 ™ l:I = __'11 ::.. —3 "
= o Monew o wy ] = b
e e 2 U €

Facing the B end of the car, the articulated connection locations will be lettered beginning
with C and will continue consecutively and aphabeticaly from the B end toward the A
end. SeeFigureD.

The end truck on the B end will be location B and the end truck on the A end will be
location A. Starting with the first truck inboard from the B end, the truck location will be
lettered beginning with C and will continue consecutively and dphabeticaly fromthe B end
toward the A end. See Figure D.
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The drawbar connection will be reported as the combination of the locations of the two
trucksclosest tothedrawbar. SeeFigureE. (i.e. CD, EF,GH, etc.) Theend truck onthe
B end will belocation B and the end truck on the A end will be location A. Starting with
the firgt truck inboard fromthe B end, the truck location will be lettered beginning with C

and will continue consecutively and dphabeticaly fromthe B end towardthe A end. See
Figure E.
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Aluminum Safety Appliances - (MP&E 98-18)

In the past, exception has been taken to various cars equipped with duminum safety gppliances:
ladder treads, handholds and sill steps.

FRA’s Office of Research and Development has confirmed that the ladder treads, handholds of
circular cross-section, 13/16-inchdiameter and sill steps, 5/8-inch thick and 2 incheswide, when
constructed of 6061-T6 duminum aloy, exceeds the current Federal Railroad Adminidration’s
requirements. Therefore, no exception should be taken to this materid.

Handbrakes

Handbrake Chains - (MP&E 98-53)
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It has been brought to our attentionthat fraght cars of
recent condruction are beng equipped with
handbrake chains that are not in compliance with
FRA regulaions. Handbrake chainsare described in
the present Safety Appliance Standard Regulation,
Section 231.27(8)(2)(vi), asfollows:

All chains shall be not less than nine-sixteenths
(9/16) inch BBB coil chain.

The Asociation of American Railroads (AAR)
Manual of Standards S-404-74, 2.1.9, has the
following requirements for handbrake chains:

Handbrake power chain shall be 9/16 inch BBB
coil chain or meet the minimum specification
(working load 5875 Ibs., proof test of 11,750 |bs.)
of sufficient length so that the distance from ~ Handbrakewheel and ladder

center line of lower attaching rivet hole in housing to center line clevis rivet is 21- 9/16
inches.

It has been determined that both the three-eights (3/8) inch aloy chain and the ¥2-inch sted dloy
chain currently being used by new car manufacturers exceedsthe specifications for the 9/16-inch
BBB coil chan.
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Therefore, inaccordance with49 CFR 231.27 (a), exception shouldnot betaken to handbrake
chains that provide the same degree of safety, or agreater degree of sdfety, asthe 9/16-inchBBB
cail chain. The 9/16-inch BBB coil chainisno longer being used by handbrake manufacturers.

Handbrakes - Articulated Cars (MP&.E 98-26)

Handbrake performance requirements as specified in Title 49 CFR Part 231 indudethe following:

. Must be an efficient design;

. Must operate in harmony with the power brake;

. Must provide equd or greater total force on the brake shoes as the brake cylinder with
50 ps ar pressure,

. One handbrake per car.

The Association of American Railroads (AAR) is more specific in their requirements in that a
minimum braking ratio of 11 percent must be achieved at the brake shoes with a specified force
output at the handbrake (equivaent to 125 pounds on the rim of the whedl). Further, the
handbrake force must act on one-hdf of the axles including the "B" end truck. If these
requirements cannot be met with a Sngle handbrake, a second handbrake must be applied with
gppropriate stenciling at each handbrake location.

Onsome articulated multi-platform cars, it is not feasible to apply the handbrake force to half the
axleswith one handbrake and a second handbrake has been gpplied at the oppositeend ("A" end)
of car.

FRA takes no exception to this practice if the following conditions are met:

. Stencils must be placed adjacent to each handbrake advisng that the car is equipped with
two handbrakes.

. Each handbrake shall be so located thet it can be safely operated while car isin motion.

. The handbrake force should comply with AAR Standards.

Multi-Unit Articulated Flat Cars- Crossover Platforms (MP&E 98-35)

TTAX five-unit All Purpose Spine Cars are equipped with handbrakeswhichfaceoutward at each
end of the five-unit consst. The handbrake arrangement is designed so that it can be operated
while standing on the sill step or from the ground.

When a 48-foot container is placed on the "A™ end unit, the end "crossover” platform is partidly
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covered by the container and has only 10 inches exposed. The "crossover” platforms on these
TTAX carsand/or platform extendgons on other multi-unit articulated flat carsis not a requirement
of the current safety appliance standards. Additionaly, they are not used for the proper operation
of the handbrakes.

Therefore, the FRA will not take exceptionto these TTAX five-unit All Purpose Spine Carswhen
loaded on the A and B units with 48-foot containers that partially cover the end "crossover”
platforms.

However, FRA requires that safety appliances or supports for safety appliances must be
mechanicaly fastened. Bracketsthat are gpplied to acar structure other than atank car, solely for
the securement of safety appliances, are to be mechanically fastened to the car structure.

Standard Level and Low Level Auto Rack Cars (MP&E 98-5)

Since the origination of the radia door and its gpplication to auto rack cars, many clearance
problems have developed. Because of the nature of these problems, the vertical relaionship of
the sde ladders and sl steps has been dtered in such a manner that there are variations of
misdignment from5 to 13 inches. FRA fed sthat thishas created apotential safety hazard and that
FRA needs to establish guiddines to implement improvement in this area. FRA and the Car
Manufacturers determined that the following dimensions be adopted:

Standard Level Cars Redationship of Sill Step to Side Ladder
All cars 2-3/16 inch maximum
Low Leve Cars
Built 1978 & prior 5-inch maximum
Built after 1978 4-inch maximum
Flat Cars

DODX 40000 Series Flat Cars (MP&E 98-16)
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Quedtions are often raised as to whether DODX 40000 seriesfla carsareincompliancewith 49
CFR 231.6(a)(3)(i), which requires that “ Each handbrake shal be solocated that it canbe safely
operated while the car isin motion.”
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These cars are designed to have a 22 by 8-inchdot inthe car floor near each corner. These dots
are considered by the FRA as*“grab holes,” so that the handbrake can be safely operated using
this“grab hole” whenthe car isinmation. These carswerebuilt primarily to haul M-1 tanks, which
are 12 feet wide. The car floor isonly 10-feet 8-inches wide. The handbrake is located so that
the tanks can be loaded or unloaded.

Als0, it has been reported that these cars have amissing bottom rod safety support.

These carsare equipped withBuckeye six-whed trucks with truck-mounted brakes. Because of
the truck mounted brakes, bottom rods requiring safety supports are found only onthe handbrake
truck. There are two bottom rods. Oneisequipped with two safety supports, whilethe other has
only one. The truck, as designed, lacks a bracket or other location to which an effective fourth
safety support can be attached. The brake rod in question measures 35 inches between pivot
points. Thelossof aconnecting pin at the unsupported end of the rod would causetherod to drop
Y>inch over adisance of 7-inchesbeforeit encountered the exigting safety support. Theminimum
clearance above the rail would still be more than 2%2 inches.

I ngpectors should take no exception to cars so equipped.

Safety Appliance Arrangements on Flat Cars (MP&E 98-69)
Section 231.6 specifies the minimum requirements for safety appliances on flat cars. However,
over the years, other arrangements have been agreed upon without being incorporated into the
standards. Therefore, new and reassigned employees, as well as new car builders, may not be
aware of such agreements.

Onerevised arrangement of horizontal side handholds occurred whenthe Trailer Train Company
decided to diminaethe vertica handhold on long bridge plates. This Sde handhold arrangement
follows

Side Handholds:

1. Dimensions. Same as pecified for flat cars, except length not lessthan18-inches, and diameter
not less than 1-inch when legs are extralong.

2. Manner of Application: Same as specified for “Box and Other House Cars”

3. Location: One (1) over eech sll step ontop of rubrail projecting upward, not lessthan twenty-
seven (27) nor more than thirty-four (34) inches above tread of sl sep. Clearance at outer end
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should not be more than eight (8) inches from end of car.

All other safety appliances on piggy-back cars should conform to those specified for flat cars.
Also, additional handholds provided to fadilitate use of handbrakes, including handholds on stub
bridge plates, should be retained.

Any flat car that hasalow-mounted side handbrake, should be equipped with a second handhold
at the hand brake corner fifteen (15) to sixteen (16) inches above the handhold described
previoudy. Thetread of the Sl step at this location should be widened to not less than four (4)
inchesand be provided withan anti-skid surface. When possiblethe length of suchsll step should
be increased to not |ess than fourteen (14) inches.

The additional handholds and wider sl steptofacilitate the use of the low-mounted side handbrake
were agreed upon because of the requirement in 8231.6(a)(3)(i), "Each handbrake shdl be so
located thet it can be safely operated while the car isin motion.” The Inspector should become
familiar with these arrangements.

Covered Hopper Cars

Covered Hopper Cars - Running Board Extensions (MP&E 98-23)

FRA has determined that arunning board end extensionis not required if the end of the longitudind
running board isat least 6 inchesfrom the vertical plane and the longitudina running board extends
a least the entirelengthof the roof. In other words, if the longitudina roof running board does not
extend at least the entire length of the roof, a running board extension is required.

Roof Hatch/Walkway Blockage
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FRA does not believe open hatch covers on top of cars to be a sgnificant safety issue due to
prohibitions of individuas on the top of cars and the ease with which the obstruction can be
rectified. If an Ingpector findsasignificant number of instances of open hatch covers, he/sheshould
contact the Regiona Specidist and/or Headquarters prior to issuing any violations.
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Cars of Special Construction

Bulkhead Flat Cars (MP&E 98-17)
Although the Safety Appliance Standards do not specificaly address bulkhead flatcars, these cars
would be considered a car of specia construction. Section 231.18 dates that cars of specia
congruction must have as nearly as possible, the same complement of handholds, sill steps,
ladders, handbrakes, and runningboardsthat arerequiredfor cars of the nearest approximatetype.

FRA isof the opinion that this car, with fixed ends above the floor, most closely resembles cars
described in§ 231.27, “House and other box carswithout hatch coversbuilt or put inservice after
October 1, 1966.”

Therefore, bulkhead flat cars built or placed in service after October 1, 1966 should comply as
nearly as possible with al the requirements of this section.

“Differential” 100 -Ton Covered Hopper Cars Built by the Thrall Car Co.(MP&E 98-19)
On*“pressuredifferentia” 100-Ton Covered Hopper Cars, built by the Thrall Car Manufacturing
Company, the end platform and end platform handholds are less than 60 inches long because of
structura consderations.

Structura judtificationfor the design is to place supports on the flat end sheet, at locations that will
prevent over-stressing the sheet when the car is pressurized.

A letter was sent to the Thral Car Manufacturing Company, Genera Electric, and Rail Car
Sarvices with the following information:

Concerning the safety appliance arrangement on “Differentia” 100-ton covered
hopper cars. Specificdly, theend platformsand horizonta end platform handholds
having alength of lessthan 60 inches.

Please be advised that due to the structural design of these cars (curved-sided),
the FRA will not take exception to the end platforms and horizontd end platform
handholds having alength of lessthan 60inches. FRA will consider these carsto
be of specid consgtruction and conform to those requirements as specified in
Section 231.18.

10-21



Federal Railroad Administration

Cail Stedl Cars
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Over the past several yearsnumerous concerns have been raised regarding the classfication of Coil
Sted Cars under the Safety Appliance Standards contained in 49 CFR Part 231. Because Cail
Steel Carsdo not conformto any of the car types specificaly identified inPart 231, these cars must
be considered cars of special construction pursuant to 49 CFR 231.18, which states:

Cars of construction not covered specifically in the foregoing sectionsin this part, relative
to handholds, sill steps, ladders, handbrakes and running boards may be considered as of
special construction, but shall have, as nearly as possible, the same complement of
handholds, sill steps, ladders, handbrakes, and running boards as are required for cars of
the nearest approximate type.

Higtoricdly, the determination of whet type of car specificaly identifiedinPart 231 is the “ nearest
approximate type’ to aCoil Steel Car has differed depending onthe manufacturer, railroad, and/or
FRA personnel involved inmaking the decison. For themost part, the differing viewsaretheresult
of the redity that al Coil Steel Cars are not designed or manufactured inanidentical fashion. Thus,
dthough this type of car is universaly referred to as a “Coil Sted Car,” the cars have unique
designs and are congtructed differently depending on the manufacturer of the car and/or the date
onwhichthe car was built. Thesevariationsinthe design and constructionof Coil Steel Carshave
resulted in a number of different interpretations reaing to what congtitutes the car of “nearest
approximate type’ under § 231.18.

To date, FRA hasgenerdly determined that nearest approximate type of car specificaly identified
in Part 231 to a Coil Stedl Car iseither afla car or alow-sided gondolacar. See 49 CFR 231.6
and 231.5. FRA consders either of these gpplications to be appropriate and acceptable. Thus,
if aCoil Steel Car conforms to the requirementsrelated to either of the above noted car types, then
no exception should be taken. Wheningpecting Coil Steel Cars, FRA Ingpectors must base their
determination of what congtitutesthe * nearest gpproximate type” of car under Part 231 onprevious
FRA sample car ingpections, if one was performed, and upon the historica application of the
regulations to that particular car.

Furthermore, higoricaly, FRA has not taken exception to covers on coil stedl cars as to the
location and fastening of handholds, railings, or covers that are mixed on a different car than the
origina design except, if a cover handhold or railing does not have proper clearance, isbrokenor
included as part of the handbrake arrangement to support the operation of a handbrake while the
car isin motion.

Ingtuations where an FRA Inspector cannot determine the * nearest approximatetype” of car, the
following procedures shdl be gpplied:
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. The Inspector should request fromthe operating railroad the letter issued by FRA, relating
to the sample car ingpection performed on that series of cars, indicating the sample car
ingpection “car type’ as determined by FRA headquarters. If the car conforms to the
requirements related to “car type’ indicated by the sample car inspection, then no
exception should be taken.

. If the operating railroad cannot produce the above-described document or a sample car
ingpection was not performed, the * nearest gpproximate type’ of car will be determined
by the FRA inspector and the ingpector will document al non-complying conditions on
Form 6180.4 ato include photos.

. FRA’s Ingpector should aso request an UMLER or AAR report that indicates the * car
type’ as determined by the industry from the operating railroad.

. The above-noted information should be sent to the regiona MP&E Specidist, who will
then submit dl of the above information to headquarters with a request for guidance.

Tank Car Applications & Guidance

Safety Chains on Tank Cars (MP&E 98-31)

Operating plaformsontank carswithout underframesare addressed in49 CFR Part 231.21(j)(3)
which dates:

(3) Location. (i) Operating platform to be of sufficent length to provide access to dl operating
fittings. Ladder to be located on sides of car at center.

(i) The safety ralling shdl enclosethe operating platform, manway and fittings used in the loading
and unloading of the tank. Railing shdl be openonly at the ladderswhereit shdl extend inavertica
directiondownto, and be securely attached to the platform. Maximum width of opening, twenty-
four inches.

Additiondly, there are tank cars constructed withtop-operating plaforms whichhave end ladders
at each end of thetank car, rather than side ladders, in accordance with Section 231.18, Cars
of specid condruction.
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Therefore, openings in the operating platform alowing accessto the ladders do not require safety
ralling (safety chain) enclosure. All other openings of the operating platform require enclosure.

Not in Compliance

[ :'E ..
N Lsiia: | B
Tap of Cua

Manufacture and Repair of Operating Platforms and Operating Platform Safety
Railings On Tank Cars Without Underframes (MP&E 00-06)

10-24

Section231.21(j) of Title 49, Code of Federal Regulations specifiesthe minimum requirementsfor
operating platforms on tank cars without underframes. However, many vaidions in the
manufacture and repair of these platforms and the platform safety railings have been in use for a
number of years, causingconfusonamong FRA I nspectors and manufacturers as towhichmethods
comply with Federa regulations.

In order to establish consstency within the indusiry, FRA hosted a committee comprised of
representativesfromFRA, the Association of American Railroads, Ralway Progressindtitute, and
severa mgor tank car manufecturers. Based on the information provided a the committee
mesetings and FRA’s prior enforcement of the requirements pertaining to operating platforms on
these tank cars, thistechnica bulletin and its attachments provide guidance regarding the various
methods of manufacture and repair of operating platforms and operating platformsafety ralingson
these tank cars that are acceptable to FRA.

Section 231.21(j) requiresthe operating platforms and related safety railings on tank cars without
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underframes to be “securdy attached” or “securely fastened.” FRA has a longstanding
interpretation of these phrases which requiresthat the safety gppliances be mechanically fastened.
See MP& E Technicad Bullein98-14. However, FRA believesit is necessary and congstent with
both safety and FRA'’ sprevious enforcement of part 231 to exerciseitsenforcement discretionand
continue to alow the weldment of certain portions of the safety appliances on these operating
plaforms. Tank cars have been manufactured for numerous years with operating platforms that
have handralls welded to stanchions and stanchions welded to car body brackets. Tank carsbuilt
in this manner have operated for decades without creating any known safety hazard. Thus, FRA
will not take exceptionto existing equipment withthese types of safety appliance arrangements, but
will require mechanicd attachment of suchappliancesondl tank carswithoperating platforms built
after January 1, 2000 and when repairs are required on equipment built prior to that date. See
Exhibit G, Figures 17 and 18.

Smilaly, FRA hasdlowed safety ralings on operating platforms to berepaired utilizing we dment
under certain controlled conditions. Thus, the guidance contained in this bulletin merely
acknowledgesrepair and fabricationrequirementsfor safety ralingson operating platforms that are
congstent with existing practices to whichFRA has not taken exceptioninthe past. FRA believes
that the fabrication and repair requirements related to handrails, contained in Exhibits A and F,
Figures 13 through 16, do not result in a reduction of the structura integrity of the railings.
Furthermore, dthough weldment is permitted at intermediate points in the railing, the railing is
mechanicaly fastened at the end locations where it is attached to the operating platform or
gtanchion.

FRA will exerciseits enforcement discretion and not take exception to the factory weldment of
safety gppliance brackets at intermediate locations on the grating of operating platforms. See
Exhibits A and D, Figures 7 through 9. There are several reasons for this exercise of discretion.
The gratings used on operating platforms have beenmanufacturedfor years withthese intermediate
brackets being directly welded to the gratings, and FRA is not aware of any safety hazards arising
from this design. Furthermore, due to the high quality of factory welds, a mechanical fastener
would add little or no structurd strengthto the attachment. In addition, this type of weldment will
be permitted only on intermediate brackets, where less Stressis being placed on the attachment.
All platformattachments at end supportswill be required to be mechanically fastened. See Exhibits
A and C, Figures6 and 6A. Moreover, the only fied repair that will be permitted onintermediate
brackets will be replacement of the grating assembly withafactory-made assembly or application
of mechanica fagteners. See Exhibits A and D, Figures 7 through 9.

The guidance contained in this bulletin gpplies only to operating platforms on tank cars without

underframes and is not intended to apply to safety appliances at any other location on acar.
See Exhibits: A through |
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Exhibit A:
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Exhibit B:

STANCHION TO RAILING ATTACHMENT OFTIONS

HOTE ™
EACH .
cup MOTE o
oA EACH
CLF NATE ¥
© NETE *I u>—%—/
Fig.1 Fi;.i
Fastened Single Slip Fastened Dousle Glip
5 Jelb
HGTE "I
_\
Fig.3 Fig. 4
Fastened Wrap=around Clp Faztenead

MOTE “b We'ding in acdtion to Mechanical Fastenars = acceptable atthe opfion of Industry.
Additiongl fazlerars &6 acceptabs.

AN, 12, #00 P
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Exhibit C:

TYFICAL GRATING ASSEMBLY, WELDIMG

NOTE W2

EPTIaMAL

Fir. o

TYPICAL PLATFORM ATTACHMENT AT ENC SUPPORTS

o

] WOTE =3

HOTE =3
Fiz. &
TAMK,
oR
SGKET

NOTE *2:  Factory Wetds or Mechanical Fasteners are acceplable sscurement st fresa locations.
Field repairs reguire Mechanicat Fasteners or Facwory Made Asscrblics,

NOTE *3:  Fiald walding acceptable atthose lncations.

Jon, B, D00 P 3
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Exhibit D:
ATTACHMENT TO GRATING AT INTERMEDIATE LOCATIONS
MOTE =7
3 BARS MWIMIbLR
MNOTE =7
WETIDNAL

MDTE =2

OPTHIWAL

HOTE *3

WOTE ®2:  Faotory Welds or Mechanival Fageners ae acceptable securement atthese locations.
Figld repairs requine Wechanical Fasteners o Factcny Asserhlies,

HCTE *3:  Field welding acteptable atthese locations.

Jan, 12,2000 Pg.4
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Exhibit E:

TYPICAL LADDER TO GRATING ATTACHMENT

W o

Fig. 10

WE &
OFTIONAL W l

Fig. 11

OFTIONAL

Fig. 12

NOTE *2: Factory Welds or Meshgnical Fasterers are accepiable sscurzments af thesa locatiors.
Field repaics require Machanicel Fasteners or Factory Made Assembl 2s.

Jam, 12, 2000 PR b
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Exhibit F
FABRICATION AND RERAIR OF PIPE RAILING
;_,,-e—ﬂ—<m:|r|-: 7
SEE NOTE #4 — M
Fig. 14
Typecal . _
Reinfarcement Insert Tgp[:al Repair
where Flattened ee hNoe 5
e
‘/@%—<NDTE "
1 - T _
55
T |

) R
: /9—|-|—<HEI'T[ CH &4

! — I

1

1

|

1

.

—_—— e a
11
11

[ R [

0
0|

Fiz. 15 Fig. 16
See hlptz 6

HOTE =4 Whan safety raiing is 1 4% inch pipe and irvalves flstiening, pipe mLst Be reinforced
with a seel gipe inser at least 1 inches long or twice the legth ofthe laltened portion,
whichsver s gregter.

HOTE *5:  Fepair in accordance with AAR Interchange Rule 81 Figure 81, 1959 ravision, attached.
MOTE #6: In Acoodance wih G2896 FRA Lefterto UTC anc s<sfch x-6994,

WITE =7: Break sham edges
dan. 12, 2000 P, b
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Exhibit G:

*ATTACHMENTS APPROVED ONLY FOR
EXISTING CARS BUILT FRIOR TG JAN. 00, 2000

T el
& -

Railirg to Stachion Altachren:

Starchion to Bracket Attachrment> Al Neldad*
Fip. 17 Fiy. 18
Zee Nota B See Mole ¢

HOTE =& Field repairs requre macharica. attachmant similar to Figare 6

NOTE "%  Figld repais require mecharica fasteners smilar to Figuras 1 hru 3.

JANL1E, B0 P, T
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Exhibit H

RULE 31 - TANK AMD TAME CAR REPAIRS
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Exhibit I:

_ DRAWING KD, H = _mu Uh__ _ﬂ n_

GRIND

et womina GAP
(EOTH ENDS)

APPLICATION TO EXISTING RAILING

-

! SPE CUT-TO-LENGTH I

----Lm_-l-_ _ svonTH - MOTES:

— _“_.__._._ ____An Mﬁ,._—._..AQ X .._,__I___w._._____m__...r_q ..___rm_ ._nu._n.lﬁ.m.\_.l..”_h. ﬁ%& .._.___.._H__m _ﬂmm._.__u_ﬁ_‘.._ _“Wbmm_ I ﬁ_m m.
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