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Disclaimer
Thank you for making Wabtec Corporation your choice for educational material.

All our training publications are designed as teaching tools for a specific area of railway equipment
instruction. As with any training literature, it will eventually become out of date. For this reason, it
is important that only the current edition of this training package be used. To ensure you have the
current edition please contact your Wabtec representative. Wabtec Corporation produces aline
of instructional pamphlets and brochures for each of the components that Wabtec manufactures
to help augment the training process. This publication is under copyright to the Wabtec
Corporation. Any reproduction in whole or in part without written consent from an officer of Wabtec
Corporation is strictly prohibited.

This book may contain information covering some products manufactured by companies other
than Wabtec. This is done to give you, the user, an opportunity to utilize one manual for the
majority of your training requirements.

Information covering products not supplied by Wabtec Corporation is provided as a general
guide as to how these products should perform. Wabtec Corporation accepts no responsibility
for the operation of products supplied by others, nor the information stated herein as to design or
intended dimensional limits of such products.

Technical questions on the equipment shown in this booklet should be directed to the original
manufacturer. If there are any discrepancies between this book and the original manufacturer
standards, the original manufacturer instructions take precedence.

Wabtec Corporation accepts no responsibility for injury or damage to personnel or equipment
resulting from either direct or indirect use of this manual.

For Technical Support contact your local Wabtec Corporation representative or Wabtec Training
in Wilmerding, Pennsylvania, USA at 412-825-1453.

Michael Zenert

(Michael Zenert)

Manager - Air Brake Training
Wabtec Corporation

© 2003 Wabtec Corporation
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Part 1: Introduction

Themovement of railway equipment involvesheavy pulling and pushing forcesto movetheweight of
the carsasthetrain moves. Thisbuffing and pulling action between each car and locomotive occurseach
timethe equipment moves. To ensurethe car(s) and locomotive(s) can accept this movement without
causi ng damageto the equipment and/or lading, the equipment must have asystem to absorb this punish-
ment. Thedraft systemisdesigned like alarge shock absorber to accept theimpact of car movement
without resulting in equipment or lading damage. With the use of adraft system trainshauling many tonsof
consumer productsand over amileinlength are possible. Thisworkbook isdesigned for the draft arrange-
mentsassociated with freight cars. Locomotivedraft systemsare smilar but are not covered in thisbookl et.

Part 2: Draft Gear Components
A.Coupler

Thecoupler isalargemetal casting usedfor the
connection of carsand locomotives. Therearemany
couplersidentifiedintheAAR Rules, however, they are
generally considered asTypeE, For E/Findesign. The
typeof coupler required depends upon the type of car and
itsuse.

The E type couplershave an E-typehead witha
horizontal dot through whichthedraft or crosskey passes.
They areacommon coupler used on hopper cars, box
carsandflat cars. SeeAARRule16for wear limitsand
interchangerequirements.

TheF-Type coupler hasalarger head with interlock-
ingwingsonthesdeandthekey openingisvertica
requiring apin to connect with theyoke. The F-type
couplersaretypically used ontank carsand coal cars.
SeeAAR Rule 17 for wear limitsand interchangerequire-
ments.

The E/F design coupler usesan E typehead witha

vertical pinconnection. Itistypically used onflat carswith
end of car cushioning units.
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F-Type Connecting
Pin Opening

(

E/F Coupler

B. Follower Block or Plate

Therectangular metal plate placed insidethe coupler yokeat thefront of thedraft gear. It actsasastop
for thefront of thedraft gear inthe pulling function. It transmitsthe stressof the draft gear forceto the car center
gll.

C.Draft Gear:

Thisisthe heart of the draft system. It isalarge heavy component that absorbs the energy of the
equipment coupling together and it a so providesarebound forcethat maintainsdack betweenthecars. Inthis
way the cars are moved without damage to other compo-
nentsor to the product within the cars. There are various
typesof draft gearsdesigned for specific Stuations. Themost
common heavy capacity draft gear istheMark 50. Thistype
of draft gear issuited to heavy applicationssuch asfor coal
cars, open top hopper carsand other bulk commodity cars.
Inthisworkbook hydraulic draft gearsare covered. These
arespecifically designed for carswherethelading requires
extraprotection againstimpact. i.e. Bi-level automobilecar-
riers.

Draft gearsareinterchangeablein accordancewithAAR
Rule21. Thisisto ensurethe correct capacity draft gear is
applied to the car based on the car design requirements.

Cardwell Westinghouse
Mark 50 Draft Gear
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D. Coupler Yoke

Themetd framework that housesthe draft gear
and the follow block or plate. It is connected or
keyed to the shank of the coupler. There are two
basic designs of yokes designed to fit the coupler
application. TheY-40yokeistypically used with E-
type couplersand ahorizontal crosskey. TheY-45
Yokeisdesigned for usewith the F-Typecoupler. It
usesavertical pinto connect theyoketo the coupler.

E. Draft Gear Pocket

Theopeninginthecenter sl of thecar desgned
to housethe draft assembly. When the draft gear and
follow plateareingtdled intheyoke, theyokeisthen
inserted into the underside of the center sill at one
end of the car. The draft gear and follower plate are allowed a specific size of pocket to alow restricted
movement. Thesizeof thedraft gear pocket isrestricted by thelocation of thefront and rear lugs. Thetypical
sizeof draft pocket for aY-40 yoke and Mark 50 draft gear is24%s” .

Y-40 Yoke

F. Draft Gear Carrier or Carrier Iron

To support the weight of the draft gear and associated components, ametal plateis secured to the
underside of the center sill. It also allowsfree movement of the yoke asit movesin conjunction to the car
movement.

G. Draft Key or CrossKey

Thecrosskey (dang) isalarge metal platethat isinserted through the dot in the coupler and yoketotie
the draft systemto the coupler. The Draft/Cross K ey isused with E-Type couplersand Y-40 yokes. On F-
Typecouplersand Y-45 Yokes, alarge vertical pinisused to connect these parts.

N

Cross Key
Retainer

Cross or Draft Key

H. Draft Key (CrossKey) Retainer

Thedraft/crosskey must be secured to prevent it coming out unintentional ly. The securing mechanism
used must haveapositivelocking mechanism. Inthisdiagramitisapininsertedin theholeof thedraft key with
acotter key and abar acrossthetop of the pin. The bar isheated and bent to wrap around the draft/crosskey.
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|. Draft Gear Lugs

Thedraft gear lugsor draft lugs can be broken downto thefront and rear lugs. Therear lugsare secured
tothecenter sill at therear of the draft gear pocket. In some casesthey may be part of the center plate spider
casting. Thefront lugsaregeneraly part of thestriker casting.

J. Striker Casting

Thedtriker castingisalargemetd casting secured to theinside end of the center sill. The casting hasthree
main functions. First, thefront lugsrestrict the movement of thedraft gear. It also actsasasupport for the
coupler shank. Third, it isthemain component to absorb heavy impactsto the center sill. Todo this, the striker
casting isaheavy metal block that lines up with the horn of the coupler. When the car receivesexcessive
pushing force exerted againgt it, the coupler will compressthedraft gear. Thisalowsthehorn of the coupler to
contact theface of the striker. If the gear becomes severely worn or receiverstoo muchimpact it may become
damaged. Thisisawarning of possible problemswith the equipment.

Typical E-Type Coupler Draft Arrangement

&

-
Draft or Cross >
Key

Striker
(Casting)

> -, i
‘0
Q

\

Cross Key
Retainer

Rear Lugs

Draft Gear
Carrier Iron

6 February 2003



@ Wabtec
Freight Car Draft Arrangements CORPORATION

Part 3. Overview of the Draft Gear Connection and Components

On page6isan exploded view of thetypical componentsof an E-Type Coupler draft arrangement as
they aredesigned tofitinto the center sill of afreight car. The heart of thedraft systemisthedraft gear. Itis
assembledinafashionthat it will causeit to be compressedin both directions, pushing and pulling. Thiswill
utilizethefull operating effectivenessof thegear.

Pushing Postion

Inthedraft or pushing position, thecar or locomotiveismoved by pushing onthe coupler. Having
dack between the carsand in the draft system allowsfor movement of the equi pment without having to
movethetrain asasolid block. Inthe diagram below you will seethe pushing forceonthefront of the
coupler will causethe end of the coupler shank to make contact with thefollower plate. Thefollower plate
makes contact with thefront of the draft gear. At the opposite end of the draft gear aredraft stopsor lugs
attached to the center sill. They form therear end of the draft pocket. With thefollower plateforcing the
front of the draft gear back, therear of thedraft gear cannot move any farther back because of thelugs. The
result istheinternal components of the draft gear are compressed to act asashock absorber to the pushing
movement. Thisisatypica E-Type Coupler arrangement. For other types of coupler and draft systems, the
basi c function remainsthe same. The only differenceisthetype and capacity of thedraft gear.

Yoke Follower
| |
> ' i
=P| || Coupler =P -
> Draft Gear l\
\ ) - ————T

Rear Lugs
Draft Gear in Pushing Position
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Pulling Position

When moving agroup of carsor atrain each car ispulled by the coupler and theinterna operation of the
draft arrangement must work to allow the draft gear to work like ashock absorbers. The coupler isconnected
totheyokeby a crossor draft key. When the coupler ispulled forward, the draft key pullstheyokeforward.
Insdetheyokeisthedraft gear and follower plate. With theyoke pulling the draft gear forward from the back
end, the draft gear movement isrestricted by contact thefollower plate. Thefollower plate move forward
dightly but isnow restricted by thefront draft lugs. Theresult isthedraft gear now gets compressed again.
Thusthedraft gear iscompressed in both the pushing and pulling action of the coupler.

Yoke Follower

Front Lugs

Draft Gear in Pulling Position

Theamount of movement of thedraft arrangement must be controlled. If thereistoo much dack between
thedraft gear/follower plate and the pocket, theresult isexcessiveforcesinsdethe center sill of thecar. This
can trand ate to bulging on the side of the center sill. Although this can a so be caused by broken internal
components. During aningpection processof the draft arrangement, theingpector should belooking for certain
itemsthat may indicate the condition of thedraft components. For example;

1. The space between the coupler horn (standard E-Type) and the striker in arelaxed position isapproxi-
mately 4”. If thereisexcessive space between the coupler horn and striker it may indicate thefront
lugs may be damaged, the draft gear may be damaged or theyoke may be broken. Check underneath
thecenter sill paying close attention to the back end of theyoke and gear. If the distance between the
coupler horn and striker istoo closein therelaxed position it may indicate the samethingsbut the car
may have been pushed into thisposition.

2. Marks on the coupler such as ahighly polished area or the space where the coupler horn makes
contact may be cracked or broken. Thismay indicate thedraft gear or associated components may be
damaged or are starting to wear out. Wear limitationsof the draft gear must bein accordancetoAAR
InterchangeRule 21.

3. Theheight abovetherail for the coupler isset to ensurethe cars coupl e together properly and alow a
maximum amount of contact between the couplersfor both pulling and pushing actions. Required
coupler heightsmust bewithinAAR Rule 16, Item E, 12.

Empty Cars Min. 32%/7” Max. 34Y>"
Loaded Cars Min. 312" Max. 33Y2"
Thismeasurement i staken from thetop of rail to center face of the coupler knuckle. Wherepossible adjust-
mentsshould bemadewhen carisempty.
These measurementscan only be checked properly when the carsare not connected. However, on aninspec-
tionif thecouplersdo not match evenly it may indicated theisaproblemwith thecoupler carrier iron.
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Part 4. End of Car Cushioning and Cushion Underframes

A.End-of-Car Cushioning

End of car cushioning unitsaresmilar in operation to standard draft arrangements. In both casesthe draft
arrangement must work like shock absorbersfor the car. End-of-car equipment isgenerally used with cars
carrying productsthat are susceptibleto damageif the car was subjected to heavy shunting action. Itemssuch
asautomobiles, boats, € ectronic equipment require asofter draft arrangement than carscarrying coal, potash
or other bulk commodities. To provideasofter contact for goodsthat are susceptibleto damagethecar usudly
hasalong shank coupler and ahydraulic or pneumatic typeof draft gear. Thistypeof draft arrangement dlows
for longer travel of the coupler and draft system to provide asofter, smoother buffing and pulling onthecar.

B. Cushioned Underframe

The cushioned underframedesign generaly implementsthe use of the center sill of the car withthedraft
systemto control the push and pulling forces exerted on the coupler. In the example below you will notethe
draft arrangement isin the center of the car. Thereisaninternal center sill that isallowed to movewithinthe
norma center sll. Itsmovement iscontrolled by thereturn spring and thelow pressurehydraulic cylinder. This
typeof car isalso designed for commoditiesthat are susceptibleto damage. Notewith cushioned underframes
and end-of-car cushioning the car hasaflexibletrainlinethat must befreeto move under theend of thecar.

Low Pressure -
Hydraulic Cylinder __——
Friction =T
. Box =74 (b=t Il
Friction ", sl B |
Plate Assembly -

Center
Plate

Cushioned Underframe
SN _ (Example)
-~~~ Buffing Unit
With Follower
Plates
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Part 5: Internal Operation of a Draft Gear

Thedesignof adraft gear isimportant for the proper buffeting and pulling operation onthecar. Thedraft
gear not only returnsthe coupler after each connection but moreimportantly it provides cushioning to prevent
damagetothe car andlading. Matching thedraft gear to thetype of car and its specific useisimportant to
providethe correct cushioning effect onthecar.

Draft gearstypicaly useasystem of springsand wedgesto absorb and nullify theforce exerted on them.
Theinitial impact from thefollower plateisdirected through aseriesof wedgesto the springsinside the gear
housing. Thewedgesare geometrically arranged to absorb the coupler forceand dow down thereactionto
thisforcein much the samefashion ashock absorber isused in an automobile. The springsprovideaninitial
resistanceto the heavy follower plate contact from the coupler and a so lengthen thefriction pack tofill out the
pocket.

Cardwell Westinghouse Draft Gears
1. Mark 325
TheMark 325 Draft gear isspecidly designed to providehigh capacity, al-sted performanceinastreamlined
package. It sthelightest Mark seriesdraft gear available and doesnot compromise performance. ItisAAR
rated at 47,327 ft. pounds. Thismakesit the highest capacity all stedl draft gear available. Used for both unit
train and general service. TheMark 325isused extensively with intermodal traffic cars.

Itisdesigned with 3Y/4” travel tofital new cars. It fitsinto Group JinAAR Rule 21 for al typesof service.
TheMark 325 can beeasily reconditioned and returned to servicetimeand timeagain.

Mark 325 Cut-away

b=
I —
=

r
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i
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4
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2. Mark 50 and M ark 500

TheMark 50 and Mark R-500 are the standard gear
for unit train service. Asyou can seein thediagram below
theMark 50isaheavy duty gear designedfor longlifeunder
severeoperating conditions. ItissmilarindesgntotheMark
325 inthe use of wedges and springs.

The Mark R-500 uses asolid rubber tubeinside the
springs housing assembly as shown below.

Mark 50
: = Wedge
Rubber
e, Core
Springs E—-__n
Mark 500
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3. Mark H-60

TheMark H-60 featuresaunique hydraulic unit working in parallel with the proven helical spring group.
Thiscombination actuatesthefriction clutch. Theresult isincreased cushioning capacity for 24%s” pocket draft
gearswhich means more protection for thecar.

Thehydraulic sealsare static and are purposaly located on the downstream low pressuresideto provide
long life. Although theMark H-60 isspecifically designed for intermodal cars, it can beused on all railcars
having astandard 24°/s” pocket. In the drawing bel ow you will noticethe hydraulic unitin the center of thegear
housng.

Flat Car) intermodal freight equipment. They replace the use of astandard coupler and draft system.
Through the use of aarticulated connector four coupler and draft assembliesand four truck assembliesare
eliminated reducing unnecessary weight.

i< Wedge

i ’|||
sy h—-

El
| B

?ﬁ*ri}ﬂ PALE

Hydraulic Unit

W
\.-..ﬂ |
—dy

T,

— Springs

Mark H-60
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Part 6: Articulated Connectors

Carsequipped with articulated connectorsaretypicaly multipleunit TOFC/COFC ( Trailer on Flat Car/
Container or Container on Flat Car) cars. They haveaconventional typedraft assembly on theend of themullti
unit car, but in between thewell or flat unitsthey are connected with aspecial type of assembly called an
articulated connector. The articulated connectors save weight, partsand equipment. On standard freight cars,
each car hasits own draft assembly at each end. They aso have a complete truck assembly at each end
including truck bolsters, sdeframesand wheels. On multi unit cars set up with articul ated connectors, thereis
onetruck assembly between each twoflat unitsor well units. Thiscutsdown on the number of truck assemblies
required. To make aconnection between the carsthe arti cul ated connector ismounted fit into the center plate
of thetruck bolster. Therearethreetypesof articulated connectors.

A. Cardwell Westinghouse SAC-1 Connector

The SAC-1 usesaspherica bal assembly that
rotateswithinasmoothrace unit. Thisprovidesfor
movement when the car flexesfor cornering and
track fluctuations. Connected to the center sill on
oneflat car unitisthefema e component and onthe
other car isthe ma e counterpoint connector, which
isthe actual ball connector. When the units are
coupled together the SAC-1 becomes the draft
system of thetwo flats. The bottom of the articu-
lated connector isthe male center plate. Thisunit
fitsintothefemale center plate of thetruck assem-
bly. Inthefirst diagramisadrawing of the com- )
plete connection joining thetwo cars. Cardwell Westinghouse
SAC-1 Articulated Connector

On the second diagram isthe male and fe-
mal e connections separated. Themale ball con-
nector hasan extension on each side of theball.

Theseextensionshold theball inthefemaecon- Female
. . Connector
nector with the use of thelocking wedges. The
locking wedgesare held in position by the bolts,
washersand nuts shown.

Toseparatethemaeand femaleconnections, Locking Wedge

thelocking wedges must beremoved. DONOT \‘j E
apply heat to any area of the ball connector to %
removethisunit. Thiscould serioudly affect the °
race of theball connector.

Connection
to Car
K Center Sill

Center Plate
-]

Locking Wedge
Male Ball
Connector

Connection to
Car Center Sill
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Coupling Procedure

1. Rotate the pin of the male coupling
(1) until thetwoflat pin surfacesare
10 degrees(nominal) off of vertical
andarefacingtoward thefemaecou-

pling (2).

2. Lower themal e coupling downinto
thefemal e coupling (2) until thetwo
horizontal pinsof themalecoupling
(1) seat into the pin pockets of the
femaecoupling (2).

3. Install the two locking wedges (3)
between thetwo flat pin surfaces of
themdecoupling (1) andthevertica
meachined surfacesof thefemaecou-
pling (3). Match thevertical 90 de-
greesurfaceof thelocking wedge (3)
with the 90 degree vertical machined
surface of thefemale coupling (2),
making suretodignthevertica hole
in the locking wedge (3) with the
drilled holeinthefemaecoupling (2).

4. Stack five Bellevillesprings(7) over
the1” diameter (Grade5 or 8) bolt
(8) andinsartintotheholeinthelock-
ingwedge(3). (Note: TheBdleville
springs must be staked with oppo-
sitesidestouching asshowninFig-
ure4.) Install washer (9) and nut (6)
and torque to 550 to 650 ft. lbs.
(Note: Bellevillesprings(7) should
beflat after torquing.) Repeat same
procedure for the other locking
wedge.

14

10° Nom.j
Flat Pin

R

Horizontal Pin

Vertical Machined

Surface

Flat Pin

Surface
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5.Usinga®/s” bar, install shroud (5) over

femal e coupling making sureclipson To Install,
aither sdegodl theway downand snap ®\ / Pull OUT
: and DOWN
into place over the support armsof the
femaecoupling (2).
Cli
Support Arm
To Remove:
Pull OUT
an? UP
1/2” Dia. :

Hole
SUPPOrtArm ) . bia Hole

Uncoupling Procedure
1. Removeshroud (5) by insertinga®/s” bar inthe'/2” holeand moving clip back away from support arm.
2. Removethenut (6) and washer (9), 1 bolt (8) and Bdlleville springs (7).

OptionA:

Lay wedge shoeremoval tool acrossarms of
femaecoupling (2) making surethat the safety
Srap extendsunder arm of femaecoupling (2).
Insert 1%/4” 7UNC (Grade 5 or 8) bolt into
thrust beeringandthenintotheholeinthewedge e TUNC Bl T Strap
shoeremoval tool whichisdirectly over the with Washer
holeinthelockingwedge(3). Thread 1/4” bolt 1" Min.

into locking wedge (3). Continueto turn bolt Eh read
(clockwise), using anair wrench which gener- ngagement
atesaminimum of 1,100 ft. Ibs. torque, until
locking wedge (3) becomesdidodged.

Wedge Shoe
Removal Tool

WARNING: Extreme caution must be
used when removing wedge, as it can become
dislodged and gect at any time.

Repeat same procedurefor other locking wedge. If wedge cannot be removed, see Option C.
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OptionB

Lay wedge shoeremoval tool acrossarms
of female coupling (2) making surethat the
safety strap extends under arm of female
coupling (2). Set 50 ton ‘ center hole' hy-
draulicramover theholethat isdirectly over
theholeinthelockingwedge(3). Insart 1Y/4”
7UNC (Grade 5 or 8) bolt with washer
through center of ram, through wedge shoe
removal tool and thread into locking wedge
(3) toobtain 1" minimum thread engage-
ment. Ingdl hand pumpto ram. Begin pump-
ing and continueuntil thelockingwedge(3)
becomesdidodged.

WARNING: Extreme caution must be
used when removing wedge, as it can be-
come dislodged and gject at any time.

|

(©
E

S5

Safety Strap

1-1/4”-7UNC Bolt

Available Travel 3" with Washer
« 50 Ton “Center Hole”

1" Min. Thread ~ ]

Engagement

Hydraulic Ram

rarv,

A

Wedge Shoe
Removal Tool

Repeat same procedurefor other locking wedge. If wedge cannot be removed, see Option C.

OptionC

IMPORTANT: Place a
flameretardant material be-
tween the spherical ball in
themaecoupling (1) andthe
locking wedge (3) to pro-
tect the spherica ball’ssur-
facefrom dag splatter. Us-
ing a minimal amount of
flame, carefully torch-cut
veticdly fromtheholeinthe
locking wedge (3) to the
edge. Repeat for the other
side of the locking wedge
(3) andremove.

and Remove

4. Movethe carstogether until

Torch Cut Here L

Torch Cut Here
and Remove

CAUTION:

Cover the ENTIRE
Ball when torching
Wedge Shoe to
protect it from
torch slag.

thetwo horizontd pinsonthe

male coupling (1) clear thefemale coupling (2). Safely secure the cars and move them away from each

other. Placein aproper safe position.

16
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B.ASFArticulated Connectors

TheASF connector isused in the same
way asthe SAC-1 however, the components
aredightly different. The ASF connector shown
inthepicturetotheright isconnected asit would
be applied to theflat cars. The lower picture
showsthethree main components. It hasafe-
mal e connector, mal e connector and aconnect-
ing pin. Once the male connector isinserted
into thebody of thefemal e connector thepinis
inserted into thetop throughthe hole.

Animportant feature of theA SF connec-
tor isto make surethewedgeisall theway to
thetop beforeinserting themaeconnector. The

ASF Articulated Connector

wedgeisheldin placewitha/2” rod, temporarily inserted into an opening in the casting on either side. Once

theunit isconnected removetherod.

To remove the connecting pin, the wedge must be moved and held at thetop of thecasting. If itisnot
moved to thetop ins dethe casting, the connecting pin will not movefreedly to beremoved from the connection.

Wedge

Female Connector

ﬁ/Connecting Pin

Male Connector
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CORPORATION

Freight Car Draft Arrangements

C. National Articulated Connector

TheNationa Connector issimilarindesign
to the ASF Connector with acouple of ex-
ceptions. Theconnecting pinisdightly larger
and themale component isequipped witha
rubber bushing. The rubber bushing sur-
rounds the connecting pin to allow move-
ment and still hold theunit together. Thecon-
necting pinissecured in placewith abolt
acrossthe hole on thetop (not shown).

|

National Articulated Connector

Connecting Pin

=

Rubber Bushing

Female Connector

Male Connector
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Review Exercise

1. The draft gear and follower block are placed inside the pocket of the

2. The draft gear is compressed in the:
a. Pulling function
b. Pushing function
c.aandb
d. None of the above

3. To connect an E-Type coupler to the yoke a IS
used to ensure the draft gear operates properly.

4. Standard coupler heights above the top of the rail per AAR Rule 16 are:
Empty Car Min. Max.
Loaded Car Min. Max.

5. On a SAC-1 articulated connector, what are the wedges used for?

6. On an ASF articulated connector, what must be done to ensure the
connection pin can be inserted or removed properly?
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Freight Car Draft Arrangements

Review Exercise - Answers

1. The draft gear and follower block are placed inside the pocket of the Yoke
2. The draft gear is compressed in the:
a. Pulling function
b. Pushing function
c.aandb
d. None of the above
4. Standard coupler heights above the top of the rail per AAR Rule 16 are:
Empty Car Min. 32 1/2” Max. 34 1/2”

Loaded Car Min. 31 1/2” Max. 33 1/2”

5. On a SAC-1 articulated connector, what are the wedges used for?
Secure the ball connector in place

6. On an ASF articulated connector, what must be done to ensure the

connection pin can be inserted or removed properly?
The wedge must be all the way to the top
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