M.1. 1511

RIGGING AND INCLINED RUBBER SUSPENSION
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INTRODUCTION

his instruction describes major components which
comprise the tmuck assembly, In addition, routine
maintenance and overhaul data, including truck
disassembly, mspection, and assembly are included

GENERAL DESCRIPTION

Pwo G inclined rubber suspension truck assemblies,
Fig. |. support the weight of the locomotive and
provide a means for transmission of power 1o the

131

rails. They are designed 1o withstand the stress
resulting from road shock due o normal vanations
in the rosdbed. A functiion of the truck assembly s
to absorb and wsolate these shock s so they will non be
transmitled 1o the locomotive under rame

I'wo traction motors, mounted in the truck, conven
clectrical energy into locomotive tractive effor, The
motors are geared to the driving axles which in turn
apply force 1o the rail through the wheels, The
driving force is transmitted to the truck frame by the
axle journal boxes and from the truck frame to the
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Fig.1 - GP Truck Assembly With Single Brake Shoe
Rigging And Inclined Rubber Suspension

bolsier al the truck and bolster chaling plate
interfmces, The bolster then transmns the foroe at
Lhe eeinlen :|1|_'itIIII|_' v Lhie carbhody center h::;_|r|r|t_' fo
[~r|'-'-.||,1|' the locomaodive teachive elfon

The frame of the truck o supported on two ool
sprimg assemblies above cach journal box. The
jourmal box transmits the vertical load directly from
the springs to the axle

Each journal box is held between the pedestal jaws,
whieh are an integral par of the frame. Each par o
pedestals o5 joined at the bottom by a pedestal e
har, which translers a portion of the driving Toree
from one pedestal to the other

Renewable podestal liners and journal box wedr
plates provide control of clesrances between the
pedestals and journal boxes, See MoL 15352 for
information on journal boxes

Bosses on both sides of the frames are provided to
support the swing hangers, which carry the spring
plank. Two inchned rubber bolster springs at each
end of the sprng plank support the bolster, which s
conflined between the cemer fTrame (ransoms

A heavy duty shock absorber s mounted between
the truck frame and journal box at opposite corners
ol the truck to damp excessive vertical and rolhng
oscillations of the locomotive carbody

Dirpveng or braking forees are tramslermed from the
frame transoms o the bolster, Wear plaies on the
inside surface of each transom contact mating wear
surfaces on the bolster. The bolster center beanng
in torn. transters these mobive lorces o the cirbody
center beanng. Matching side beanngs on the truck
bolster and the carbody limit the lean of the
locomotive. Lateral forces between the bolster and
spong plank are transmited through the mchned
mubber springs. Chips balted (o the carbody side
hearmgs hook under the bolster side beanngs Lo
allow rotary movement between the carbody and
truck bolsters but prevent separation of the truck
bolster [rom the carbody underirame. | hey also
provide antieslewing prodection in case of dernilments

| raction molors ane \II[F|'||.II:[|.'I_| i ik FeEspecliy e
drive asles and at the traction mador RENETE SN EY b i JLARR ]
assembhies mounted on the center transoms

Air brake cvlinders and brake nggmg mounted on
ihe trucks arce wsed 1o apply retanding loroe o the
wheels to slow and stop the locomative

Brake cvlimder pistons are connected 1o brake levers
to actuate the brake nigging. One eyvlinder as
mounted on cach side of the truck frame at opposite
corners and actuates the two brake shoes on that
side of the ruck

NOTE
I he '\-II'I|.!||: shise hrake sysiem miist e -.';.||J||1||q'|,_1
with composition brake shoes,



ROUTINE MAINTENANCE
AND INSPECTION

I'he following paragraphs contain information
necessary for performing routine truck mainienance,
adjustments, and inspection while the locomotive is
trucked,

More detailed inspection and rework procedures
are provided in the Inspection And Reconditioning
siEction.

LUBRICATION

Periodic lubnication 1s not regquired on the truck
assembly. However, the oil level in the journal boxes
should be inspected periodically and oil added when
negessary. I slack adjuster threads are found 10 be
drv they should be lubricated.

I'he center bearing should have approximately 1.7
liters (3-1'2 pints) of oil added belore the unit is
trucked. This will be enough to cover the center
bearing wear plate by approximately 1.6 mm
(1167 Another 1.7 liters(3-1 2 pints) of oil should
be added alier the unit is trucked 1o make up the
required 3.3 liters (7 pints),

NOTE
L}o non add all 3.3 liters (7 pints) of oil before
the umit is trucked or a portion of the oil may be
pumped out during trucking.

special care should be taken vo keep the journal box
wear surfaces, pedestal jaw wear surfaces, and
rubber bolster springs free of oil or grease.

TRUCK CLEANING

I'he trucks should be cleaned periodically to
eliminate any accumulations of oil, sand, dust, and
road dirt, Accumulations of the above tend 1o
increase wear as well as detragt from the general
appearance of the truck,

Pawo methods of cleaning are described. The [irst
imetiod s used when the trucks are still in position
under the locomative. The second meihod, tank
i rboih, s dsed when facilities are available and
the truck is completely dissisaembled.

UNDER LOCOMOTIVE

When using this method, run the diesel engine to
supply air under pressur 1o the traction motors, A
discharged Irom the motors will help prevent any
uverspray from entering the motors.

o
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Using a wetting agent and an alkaline solution
cleaner, spray the truck. being careful 1o direct the
spray away from any motor openings.

Let the cleaning solution remain on the truck for 10
to 15 minutes, Then, using steam and an alkaline
solution in a mixing gun, thoroughly spray the
truck assembly.

I'he truck may now be rinsed, using hot water if
desired; however, rinsing is not generally required.

TANK IMMERSION

When the truck assembly is removed from the
locomotive, the traction motors, wheels, gears,
axles. journal boxes, rubber bolster springs. shock
absorbers, brake cylinders, phenolic or composition
wear plates, and slack adjuster guides should be
removed if the truck is to be immersed in a cleaning
tank containing an alkaline solution.

After removal of the above components, the truck
frame bolster, and spring plank may be immersed in
the cleaning solution. After allowing sufficient time
to assure removal of all foreign material, the
assemblics should be removed and rinsed with hot
water. Brake slack adjuster screws should be
greased immediately to prevent seizing.

SHOCK ABSORBERS

This truck is equipped with vertical shock absorbers
as basic equipment. Upon special customer request,
the truck is equipped additionally with lateral shock
absorbers tor high speed operation.

There is rarely a partial failure of a shock absorber,
When it Tails there is no resistance to movement in
compression. in rebound, or in both directions and a
simple manual test can detect the failure.

Il a shock absorber is new or has not been used for
some time, it must be stroked to obtain consistent
maotion before being checked for control. Resistance
developed during testing is proportional 1o the
velocity of the test stroke.

Shock absorbers should be periodically inspected.
Use the lollowing steps as a guideline. The procedures
under Manual Qualification, are easilv pedormed
prior to wheel truing operations.

Shock absorbers contain a reserve of hyd raulic Nuid
and allow secpage to lubricate the piston rod. A
light film of ol is normal and s not cause for
rejection. However, it is not possible to ascertain the
amount of reserve fluid in the shock absorber and
predict remaning Life.
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PERIODIC CHECKS

Perform the following at wheel truing or when loss
ol damping action s suspected

I. Check for lcakmg flurd. Make certmin that ol
has not been deposited Trom some ofher source
and check shock absorber per Step 2 belore
condemning

Bad

Perform manual gqualificanon tesis o dewect
i
griss loss of control,

Inspect bushing integriny. Bushings should not
permit gross vertical or lateral movements of
the shock absorber,

I a failed shock absorber is detected. inspect
jourmal springs,

MANUAL QUALIFICATION
PROCEDURES

NOTE
Shocks which are found 1o be reusable should
never be disassembled using a Mame cutting
device. The bushings will be damaged by high
lemperatures.

GO/NO-GO TEST

This 15 a quick and easv test that can be pelormed
without completely removing the shock absorber
from the locomotive. One end of the shock absorber
is unbolted and the shock absorber is stroked
manually. If there is a force output in hoth
compression and rebound, the shock absorber is
acceplable. IT comtrol s gone in either direction,
replace with a qualilied shock absorber. 1T there 15

indication of intemal looseness, renew regardless of
control.

VERTICAL SHOCK ABSORBERS

Use the following steps 1o gquahify veriical shock
absorbers

I. Unbolt the shock absorber from the jouwrnal
hars,

NOTE
Vertical shock absorbers must be wested inihe
normal vertical position. Precautions must be
made 1o avord damaging the shock absorber
bushings during the testing or wheel main-

tenance. For standard bolt mount shock
absorbers, the upper mounting bolt must be
loosened belore the shock is tlted away from
the journal box, Tilting the shock without
loosening the upper mounting bolt will result
in damage 1o the bushing Bar mounted or
huckbolt fastened shock absorbers must not be
tilted or rotated under any circumstance. If
necessary, Lhe entire shock assembly should be
removed during truck mamtenance,

2. Loosen the upper mounting boli.

3. Manually stroke the shock absorber while
retaining the normal vertical position,

4, Renew shock absorber if necessary, 11 shock

tests good reapply the mounting bolts and
torque 1o 366 N'm (270 (1-1bs).

LATERAL SHOCK ABSORBERS

Lateral shock absorbers are recommended for high
speed locomotive operation. The shock absorbers
are similar in appearance and it is physically
possible to interchange some types, Incorrect
installation will cause the shock absorbers and | o
the mounting hardware 1o fail. Each shock absorbes
has a label marked *1.7 or “V™ which identilies it for
lateral or vertical applications.

The lateral shock absorbers can be checked by
disconnecting only the outer end of the assembly
and manwally siroking i1, Position during the test s
not significant for the lateral shock absorber. Alter
the test, torgue mounting balis ar both ends of the
assembly to 366 Nom (270 [i-lbs). Inspect lateral
shock absorber mounting brackets lor latigue
failures due 1o undersize welds. If fatigue cracks are
detected, rework the brackets to full 13 mm (1 27)
wild specilied for the application.

MANUAL COMPARISON TEST

A wall mounted fixiure has been designed (o 1est
and compare used shock absorbers with new shock
ahsorbers of the same type. A torque wrench may be
employed with the fixture. Work Sketch 41089
giving details is available upon request from any
EMD regional office.

A shock absorber may be re-used if the torque
reading at the same stroke velocity is 75% or more of
the reading obtained with a new shock absorber.



VERTICAL CLEARANCES
SPRING PLANK-TO-BOLSTER

I'he vertical clearance measured between the bolsier
and spring plank 1s expected to change with time as
a result of set and dnft in the rubber springs. When
new, this clearance s set at 381 mm {1-1 27

During routine mainlenance or prior 1o a major
overhaul, measurements should be made before ihe
locomotive 15 untrucked to determine o any
shimming is reguired

Four measurements are required on each truck, a
fore and aflt measurement on both sides of the spring
plank adjacent to the rubber springs, Fig. 2. When
the average of these four measurements booomes
less than 254 mm (17). additional shimming is
recommended 1o mencase the vertical stop clearance,
If this occurs belore a major truck overhaul is
scheduled, the trucks will have 1o be removed and
shims added on cach side of the spring adapters. [t is
important 1o add shims cgually on both sides of the
rubber springs either adjacent 1o the spring adapier
of 1o the spring plank pocket. The addition of four
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L6 mm (1 167) shims, Fig 3, adjacent 1o cach side
of the adapters will increase the vertical height
approximately 12.7 mm (1,27)

2B 6 mm
{1-1/8") Dia
114.3 mm
[4-12"
228 6 mm
(8%
457 2 mm
(187}
Fd
e
50 8 mm
(2"
2288 mm
9" == Matenal 16 Gauge
Commercial
Cuahity
Shest Steal

Fig.3 - Rubber Spring Shim Dimensions
SIDE BEARINGS

Side beanng clearances should be checked as shown
in Fig X

Clearances approaching the minimum indicate that
the center bearing wear plate is at its minimum
thickness and should be renewed.

Information concerning replacement of worn or
missing side bearings is provided in the Inspection
And Reconditioning section.

JOURNAL BOX-TO-PEDESTAL
LINER CLEARANCE

Clearance limits between the longiiudinal or lateral
wear surfaces, are such that in normal operation the
clearance will not exceed the maximum in the
period between truck reconditioning. The normal
new lateral clearance between the journal box and
the pedestal hiner is 1.6 mm {1/ 167 at each side of
the pedesial.
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The truck pedestal 1o journal box wear limis ane
shown in Fig. 4. If the clearances are beyvond the
maximum limits, the wear plates must be replaced
The wear plates must be given a visual inspection {or
possible cracks or excessive wear if they are to be
reused.

I'he clearance between the journal box and the
pedestal can be measured using feeler gauges. Feeler
gauges must be approximately 25 mm (17) wide
and 305 mm (12" long. Care should be taken in
making this measurement o see that the gauge is
inserted adequately into the clearance and that it fits
into the wearing area so a true reading is obtained,
All measurements should be taken with the journal
boxes in the position they are in when the locomotive
is stopped. No attempt should be made 1o shifl the
journal boxes on the axle while the weight of the
locomotive is supported by the boxes,

NOTE
Refer 1o Service Data page lor reference
information concerning measuring internal
journal hox clearances.

WHEEL AND AXLE INSPECTION

Wheels and axles should be inspected for visible
defects each trip, This is pan of the inspection
regquired by the Federal Locomotive Inspection
Laws. Wheels are periodically checked for wear,
sharp Manges, shelling, cracks, and flat spots 1o see
that they are within the limits prescribed by the
Federal Ratlroad Administration, Department of
Transportation.

Al -
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Longitudinal B.l L] EE =95 mm [3'8 )
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*NOTE
This 1odes ance should e miantamed
47 masimum for
Irucks wsed in migh speed [over
113 kmo b [0 BPH] servica

Wheel and axbe delects which reguire the remonal ol
any parmcular wheel set are fully defined and
illustrated in the “Wheel And Axle Manual”
pubhshed by the Association of Amencan Railroads
(AAR). 59 East Van Burnen Street. Chicago.
Hlinois HO6OS,

MNOTE
Refer toothe AAR "Wheel And Axle Manual™
tor complete information, ncluding use of
gauges Tor checking wear and defecis. The
AAR gauge and the wheel defect gauge may be
purchased from the Pran And Whitney
Company.

Dyetanled wheel and axle inspections and wear limat
information is provided in ML 1318 tiled Wheels.
A les, Axle Gears And Pinons

Use the following guidehines in conjungion with
M.L 138 when determining wheel and axle
condition

#  Minimum wheel diameter after last truing
operation.

o Macomuom deasmeter mismaneh of tao wheels on
@ common axle

#  Maximum diameter mismatch between wheels
on one asle compared to those of any other

axle. This includes wheels on the same truck.

®  Mimimum nim thickness  As specilied by the
Federal Railroad Administration.

1

----------

2 — B2

S

Ad
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e

Figd4 - Typical Truck Pedestal Liner-To-Journal Box Wear Limits



NOTE
Any accurate conventional method mav be
used 1o determine wheel sive. However, EMD
recommends use of an AAR wheel gauge 1o
measure o the machined edge of the outer
wheel mm.

®  Axle lenginuding! limins

®  Circumlerential defects on or below the axle
surface

®  Axle runow

TRUCK REMOVAL

Uhe trucks may be removed from the locomotive by
using an overhead crane or jacks to raise the
locomotive, or by use of a drop table.

The truck safety interlock chips must be removed
helore any attempt is made to separate the trucks
from the carbody. The safety intedock clips are
bolted 1o the carbody side bearings and hook under
the truck side beanngs, Fig. 2, Make sure than all
other physical connections between the trucks and
the carbody are disconnected. such as the air brake
cyumipment, sanding equipment, (raction motor
cables, hand brake chain, and the speed recorder
conneclion

When lilting or jacking a locomotive 1o remove one
of both trucks, all four corners should be raised
equally 1o a height which will permit end removal of
complete trucks. The locomotive shoulkd be supporied
on blocking located under the center sills near the
jacking pads. if it is to be held in a raised position

TRUCK DISASSEMBLY

Fhe truck may be disassembled using one of two
methods, provided facilities and height requirements
are available, the normal procedure is to disassemble
the truck in the invened position. Procedure A
provides a general guidline for disassembling the
truck in the inveried position. Procedure B may be
used when necessary 1o disassemble the truck in the
upright position.

PROCEDURE A

I. Remove center bearing dust guard, wear plate
and wear hall rings. Wipe oil from center
heanng and drain o1l from journal boxes and
traction motor support bearings.

. While truck is in the upright position, remove
individual items such as brake cvlinders,

M. 1501

rigging. and piping from truck. Some portions
of the brake rigging mav be more casily
removed when the truck s invened

CAUTION
Helore turning truck to an upside down
position, wire the swing hangers 1o the salety
straps. | his will prevent hangers from swinging
ot when the truck s invered

Lo Turn truck upside down using a bocally fabncated
turnover hixture and an overhead crune ol
sullicient capacity, Fig 5. Adegquate overhead
clearance must be available 1o accommodate
full length of truck, Reler to Service 1Daia Tor
file drawings available 1o fabrcate turnoves
fixture

(LEE]
Fig.5 - Turning Over Typical Swing Hanger Truck

4. hsconnect vertical shock absorbers and
remove pedestal tie bars. Remove traction
motor, axle, wheels, gear case, and journal boxes
as a single assembly using a lifting fixture as
shown i Fig. 6. Refer 1o Service Data for file

drawing available to fabricate lifting fixture,

. Remove pedestal liners, coil springs, coil spring
scals, and shims.



M.L 1511

= Wheal And Axle
Aszembly Litting
Fixture

Fig.6 - Removal Of Wheel And Axle Assembly

Remove wires tying swing hangers 1o spring
plank safety straps, Remove swing hangers,
swing hanger blocks, and safery straps.

Remove spring plank, mclined rubber bolsier
springs, bolster spring adapters, shims, and
bolsier assembly,

. Remove pedestal hiners, spring seats and shims,

coil springs, and any remaming smaller parts of
the truck as desired.

lNo femove traction motor nose SUSPETSI0m
asseimbly:

a. Remaove pin keeper bar and remove keeper
pins, Fig. 7.

b. Compress suspension assembly by loosening
the assembly bolts and placing temporary
blocks between the bolt heads and frame of
nose suspension assembly, Retighten bolts
lo compress rubber pack and remove
assembly.

PROCEDURE B

Remove center beanng dust guard and wear
plates. Wipe oil from center bearing and drain
oil from traction motor support bearings.

Remove individual iems such as brake cylinders,
rgging. and piping from truck.

Pin Keeper

B
ET\

Mose
SLUSPENSIN
Angamiluly

Temporary Blocks

1TF

Fig./ - Traction Motor Nose Suspansion
Remaoval, Inverted View

Remove traction molor gear case bolts and
clips. Remove cach hall of gear case

Remove dust guards, traction motor support
bearing caps, axle guard, and outer bearing

hali.

Apply lifting chains 1o lifung eves at nose
suspension side of traction motor. Connect
hifting host 1o chains

Remove traction motor suspension pin keeper
bar 10 allow keeper pins to drop down.

Lift motor to compress rubber nose pack. With
the rubber nose pack compressed, insert
temporary blocks about 19 mm (3/47) thick
between the nose pack holder and mounting
bolts as shown in Fig. 8.

Lower motor a small amount to free nose
suspension assembly. Remove suspension
assembly from truck frame.

CAUTION

Use care when lifting motor so that suppon
bearings will not fall and be damaged. It is
recommended that a pinion protector be
applied to prevent damage to pinion after
moltor is removed.
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Temporary Blocks

Mione
Suspension
HEgembiv

Pin Kesper
Bar

Fig.8 - Compressing Nose Suspension Assembly

9. Howst motor and allow it Lo rotate on axle until
lvwer lip of suppont bearing will clear axle, Fig
9. The motor assembly may now be liled clear
ol the axle -

10, Remove pedestal tie bars, spring plank safety

straps, swing hanger pin spacers, and vertical

shock absorbers

Compress rubber bolsier springs slightly by
placing jacks under spring plank. Tap out swing
hanger pins and remove swing hangers and
swing hanger blocks., Lower spring plank
assembly, rubber springs. spring adapiers, and
bailster

Lift truck frame from wheel and axbe assemblics

13, Remowve pedestal liners, spring seats and shims.
coil springs and any remaining smaller parts of

the truck as desired

INSPECTION AND
RECONDITIONING

Ihe following pamagraphs describe the inspection
and recondinioning of major truck components. Al
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IFXia

Fig.9 - Remowving Traction Motor From Truck

this time, the pertinent inspections covered in the
Routine Maintenance And Inspection section,
should also be performed.

TRUCK FRAME

Make a thorough inspection for the [ollowing and
recondition if necessary,

BENT, BROKEN, OR CRACKED
MEMBERS

Inspect all truck frame members and welds for
breaks or cracks. Perform magnetic particle
inspection al any areas suspected of being cracked
Bent sections, other than the obvious, will be revealed
dunng the truck tramming procedure,

Hreaks or cracks are repaired by welding, using
cither AWS E-60100 or E-601 1 electrodes, for all root
passes, and AWS E-T016 or E-TOIE, for all
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subsequent passes. AWS E-T024 welding electrodes
are nat Lo be used on this assembly. 111s permissible
1o remove a broken or bent section tor straightening
il it can be welded back into place alter prepanng
the joint (o obtain a 1007 section of weld with
reinforcement as shown i Fgg. 10, To minimise
loculized stressing, when several welds are reguired,
allow sulficient time for frame to cool to the touch
between welding passes. Water soaked rags or air
fans may be used 1o cool the welding area. Make
certain that area to be welded is dry before
welding. To Turther minimize localived stress
distortion, cach webding pass, except the root pass,
should be 1008 needle peened. Peen immediately
after cach pass. except for the final pass. Peen final
paiss after it has cooled to below 66° C (150 F). Use
a needle peening gun with a minimum of twenty-
cight 3 mmwires with rounded end, Avoud excessive
peening that will impair the gquality of the welds.

Fos Joinls Agceysibie
Froem Baorh Satei

3I2mm (IR | — | 1ﬂ-rr|r-|1|'|r1|_, ]

!

"_‘"—m—"'ﬂ mmm:l.mr
32 mm (1B
a
Far Juaniy Acoredile
&8 mim (38 Fram I:Irﬂ;ﬁnl-t Ol
'Eﬂ. ___,_,—'—m ™

'h._‘? 1.8 mm (10167

U Backing Plale
IF Possilsle

A8 mm (A" e

11905

Fig.10 - Preparing Joints For Welding

All welds should be magnetic particle inspecied
after welds have cooled 1o below 2047 C (4007 F).

Bent sections may be straightened cither cold or
afier application of heat. Before straightening any
bent section, determine what effect the straightening
will have on the adjoining sections. If necessary, the
affected section should be removed from the frame
assembly and rebuilt provided the welding cntera
described above can be complied with.

Jacks, turnbuckles or lixtures designed for
stranghtening members will expedite the strmightening
of hent sections, Fig. 11

WORN SPOTS

I'he truck frame should be checked lor worn areas.
Worn spots can be repaired by building up the
affected arca with weld as outhined i the above
pamagraphs. Alter welding operation is complete,
grind the arca smooth to match its onginal form.

ELONGATED OR OVERSIZE HOLES

[Frilled holes clongated by wear due to loose bolis,
sgrews, sleeves, or bushimgs can be reconditioned by
cither ring or plug welding. Holes which are too
small 1o permil proper manipulation of the welding
electrode should be dnlled oversize to permit proper
access for the electrode. The hole should be redrilled
to proper size after completion of the welding.

WORN BUSHINGS

RBushings worn 2.4 mm (3 327 or maore on the
diameter should be replaced with new bushings.
Where bushings are paired to carry a single load,
both of the bushings should be replaced il one
bushing s worn sufficiently to warrant s replacement.

Worn bushings can be pressed out. After the bushing
is removed, inspect the drilled hole in the frame lor
wear or an out=of-found condition. Holes lound
unsuitable for a new bushing can be reconditioned
by ring welding and then drilling 1o accept the new
bushing. Holes which are only shightly oversire may
be shrunk by applying a band of heat parallel with
the drilled hole.

DAMAGED THREADS

All threaded holes should be checked and retapped
if required. If the threaded holes cannot be
reconditioned by retapping they should be plug
welded. redrilled and tapped. An alternate method
of reclaiming unsatisfactory threaded holes 1s to
retap them 1o accommaodate an oversize bolt,

BROKEN OR BENT STUDS

Replace any broken or bent studs with studs which
are in satislactory condition.

MISSING PARTS

Make a thorough inspection to see that all the
necessary parts are intact. Special attention should
be given to wear plates, cotter keys, washers,
bushings. studs. brake guides, and brake pins.

210 -
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PEDESTAL REPAIR
WHEEL BASE SPACING

The wheel base spacing is the measured distance
between the transverse cemterline of the jaws of the
pedestals or the dimension between the axie
centerlines. These dimensions are shown in Fig, 12,

A
{ " {Insicle Machined |
| | Pedestal Surface) J
a |

Di
[y
F G = = .
| [ 44
*Parallel wethin 078 mm (1.°327)
. ~ .
Dimensions
Bebtrng Siandard
A |1 BA2 Imm * 1.6 mm F2-172722° + 1108
B|Z0183 mm * 1 6 mm o712 * 118"
C %21 2 mm * DB mm I6-17 647 » 132"
D13 Gmm © 32 mm 54" ¢ 1@
E|2M3IZmm * B4 mm 108" + 1.4
F | BE83 6 mm + O 04 mm 261 B« 0- 1 64
G |427 1 mm « 0 08 mm 16-13 18" + 0 - 1.32%

AT

Fig.12 - Four Wheel Swing Hanger
Truck Frame Dimensions

To obtain the wheelbase dimension, first place
straight edge along the inboard face of both pedestal
jaws and measure the distance between them. To
this measurement add 1/ 2 the distance between each
pedestal jaw.,

The wheelbase figures obtained should be within the
limiuts given in Fig. 12. The transverse centerline of

the pedestals or axle centerling must be parallel to
the transverse centerlime of the truck within
0.8 mm il 327

TRANSVERSE PEDESTAL SPACING

The transverse pedestal spacing refers to the
dimension between the inside machined surface of
pedestal jaws on opposite sides of the truck. Fig. 12.

The transverse measurements may be made as
shown in Fig. 13, The pedestals may lean in or out,
providing both pedestals of each set lean in the same
direction and are within the plus or minus 1olerance
allowed from the longitudinal centerline of the truck
frame to the inside face of the pedestal

Fig.13 - Measuring Wheelbase And
Paedestal Spacing

Pedestals which do not conform to the dimensional
limits can be corrected by straightening the truck
frame, hoi or cold,

LONGITUDINAL PEDESTAL SPACING

The longitudinal pedestal spacing refers to the
distance between the inside surfaces or over the
outside surfaces of the pedestal jaws on the same
side of the truck as indicated in Fig. 13, Incorrect
pedestal spacing is caused by a bent frame or bent
pedestals, either of which requires straightening to
obtain the correct pedestal spacing.

12 -



NOTE

With single shoe hraking, the pedestal tic bar s
a very important part of the load carmving
svatem, Therefore, the dimension over the
outside pedestal surfaces. 663.6 mm +0 -0.4 mm
(261 /B +0 -1/ 64%) must be maintained so that
the pedestal tie bar fits tightly over the pedestal
Jaws

HORIZONTAL PEDESTAL
ALIGNMENT AT THE BASELINE

I'he horipontal pedestal alignment at the baseline 15
the relationship from one pedestal jaw to any other
pedestal jaw on the truck frame, as indicated in Fig.
4. This alignment can be determined by measuring
from a stroght edge tool or wire spanning the
pedestals, as shownin Fig, 14, Misalignment may be
no more than 3.2 mm (187 above or below the
pedestal baseline. A condition in excess of this can
only be corrected by straighteming the truck frame

LOCATION OF TRUCK FRAME
COIL SPRING SEATS

Ihe coil spring scats welded to the truck frame
shiould be checked for ahignment alter any rework 1s
done to the pedestals. The spring seat centerlines
should be 1127 mm £ 3.2 mm{4-T/ 16" % | /&%) from
the centerline of the truck pedesial opeming, as
indicated in Fig. 14, If the misalignment 15 more
than 32 mm (1/87) it should be correcied by
moving the spring seats, The distance between the
two spring seat centerlines should be held within
254 mm £ Lomm (B-T/ 872 1/ 167), as indicated in
Fig 14,

Dimernsions ]
Mlestric | Standard
2264 mm = 1.6 mm B-7/8° * 1/16" |
112.7 mm £ 3.2 mm 4- 716" £ 187
32 mm 1787

M.L 1511

I'he spring seat can be removed by cutting the welds,
and should be rewelded or a new spring seat applied,
as shown n Fig. 15 Shims located beiween the
spring scat and the truck frame provide the proper
height from the spring seat to the bottom of the
pedestal. Care should be taken 1o use the proper
shims when replacing spring seats. The spring seats
should be flat to prevent uneven loading on the coil
SpPrings.

TRAMMING

I'he truck pedestals are trammed 1o determane i
they are in correct alignment with each other, that is
to determine il the distance between pedestals is
equal or within the allowable limits. The diagram
shown in Fig. 16 indicates which pairs of pedestals
should have equal distances between them

Spring s=at centerlines may be
misaligned 1/8" with respect to
pedestal centerline and 1/16"
with respect to aach other,
=—87/B" 11/18"

- ]

':r 4-7/18% 21 /8"

Sirmghtedge

PR ]

Fig.14 - Pedestal Base Horizontal Alignment
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Filber webd - 2° long - 2 places

Filler size 10 be exgual 1o
theckness of shim + 1/4"

AR RN IARES

T L WL R 7 ]

It shim i3 thicker than
174", weld shim 1o
frame with 1./4° Fillot
watld @i thon weid
spring seat to shim
with 1/4° fillet weld

147 Fillet
Weld In Hole

[ Dimeensions

Matnc Standard
| BOB mm o
| 6.4 mm | 1;4"

FEFAL

Fig.15 - Application Of Spring Seat

Trammang 15 accomphshed by using a trammel
beam as shown an Fig. 17 with the truck Tmme
inverted on a level table or level location. In
additiwn to the disgonals shown in Fig. 16, it may be
necessary 1o check the tram of the pedestals both
longudinally and transversely as indicated in
Fig 7.

Ihe tram assembly s made up of two trammels
attached o a wooden or metal beam of such
consiruction that it will hold the assembly rigid.
Ihis assembly facilitates taking comparative
mcasurements of varving lengihs, which could nor
be done using conventional dividers. The trammels
pormit any distance separation on the beam so the
vanous dimensions 1o be trammed can be companed.,

Tram marks are made on the end or botom of each
pedestal at the ume of orginal manufacturing
inspection of the truck frame. These marks, which
are small punch wemations, are placed at identical
locations on cach pedestial to assure an accurate
companson. They may be either 380 mm {1-1/27)
[rom each imside Tace of the pedestal or on the
longinudingl cemerline of the pedestal just inward
Frovim the tie bBar boll hole, The important considemtion
i that the mark is made at an wentical locanon on
cach pedestal,

A special tool shown in Fig. 18 for locating the tram
murks on the pedestal can be made from File
Drawing 615, which is availahle upon request. This
tool is used 1o make two secribe marks at nght angles
to each other an the 381 mm (-1 27) or other
reguired dimension on the bottom of the pedestal,
I'he hardened end of the scriber on the toal = placed
at ihe intersection of the scribe lines and s lightly
tapped with a hammer. to make a small indentation
in the metal for the tram powmnis, To ad i locating
the tram marks, the bottom of the pedestal should
lirst be cleaned and then coasted with blue lavour
dye.

In the event of rework on the truck such as
straighiening of bent pedestals, it will be necessan
to remove the old tramming mark and relocate a
new mark

I'he truck frame should be leveled before tramming
Support the truck frame on two small juck screws
under the end pedestal spring pockets at one end of
the frame and by one jack screw or hydraulic jack
placed on the longitudinal centerline at the opposite
end of the frame. similar to the support shown in

Fig.16 - Truck Frame Tramming Diagram

-]4 -
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Fig 17 - Application Of Trammel Beam
Berwoen Pedestals
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Fig.18 - Tram Marking Tool

Fig. 17. The end supported by the two jacks is raised
to any convenient height and measured an the top of
the end pedestals, Fig. 19, The end pedestals at the
center supported end of the frame are raised 1o the
same height as the other end. Il one pedestal cannot
be raised 10 a height equal 1o that of the other
pedestal, it indicates that the Trame has a shight twist
at the end of the lower pedesial

Each pedestal should be checked for leaning at the
inside surface and the side facing the center of the

Miea SLIFIng HRula

Fig.19 - Leveling Truck Frame

iruck belorne tramming. The pair of pedesials
ppposite cach other {one on cach side of the frame)
which are found to be square or nearly square, are
used as starting points for tramming. The pedestals
are checked wsing a straight edge and square,
Fig. 20.

It the diagonal measurements shown in Fig. 16 are
not egual, it will be necessary to tram the pedestals
longitudinally and transversely, Fig. 17, to locate the
pedestals that are out of alignment and determine
how much they are out of alignment.

Fig.20 - Checking Pedestal Squarenass

=1 =



A tvpical example of the tram measurements are
sl n I"'i-' 2. The -dul._&tl.:-rlill trams 3-K, -6, 2-5,
amd 4-T7 are shown 1o e un-:.-qu.'-tl by plus 3.2 mm
(1", 07, plus 0.8 mm (1327 and plus 1.6 mm
(1, 167 respectively. | he diagonal trioms are allowed
diolerance of £ 1ommil 165 so0the only pedestals
exceeding this limit are on the 3-8 diagonal. This
indicanes that pedesials 3-8 are out of alignment
cither lonaginudimally or transversely, Tramming
also indicates that longiwdinally all the pedestals
are egual as shown by the egual *07 longiiudinal
| ransverse tramming indicates that
F'll.'ll'l.'\li!l'i- T-K are L"|_||]..I| o pedesials [-2, but pedestals
546 and 34 are wider than the other two pair by
1.6 mm (1) 167) and 5.6 mm {7/ 327) respectively

measuremaents

-

Sinee |'||,'|_h"-.'li||'-. 14 are |'|||.|-\. 5.6 mm (7/32% i
aecoints for the plus 3.2 mmd 12"} and plus 1.6 mm
(1 167 length of the diagonal trams 3-K and 4-7
poing to these pedestals. Since 3-8 plus 3.2 mmi( 1 /8%)
is twice the plus |6 mm (1 167) of 4=7, it can be seen
that pedestal Mo, 3 neads to be bent inward twice as
much as pedestal No. 4. 1T pedestal No. 3 15 bent
inward 4 mm (5 327 and No. 4 s bent inward 1.6 mm
(1 16%, the diagonals 3-8 and 4-7 will be reduced
and diagonal 3-8 will be within the limit of 1.6 mm

(1165 The samie correction would be necessary for

M.L 1511

pedestals 3-6, if diagonals 1-6 or 2-5 were out of their
limits,

PEDESTAL LINERS

Pedestal liners, Fig, 22, are provided 1o absorb the
wear that occurs from the relative movement
between the journal box and the pedestals. For
convenience of replacement, the pedestal iners are
bolted to the pedestal jaw.

__ Pedestal
Liners

-—

Plaig
Washer

Spring
Seal

FEF AL,

Fig.22 - Notched Nylatron
Pedestal Liners

LS

Uh
A

[ |

189

E
F

Fig.21

Typical Example Of Tram Measurements

IrITFs
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Mylatron pedestal liners are basic equipment on all
domestic trucks. Metallic liners are available upon
reguest. See the Pars Catalog for the correct pant
numbers,

In 1977 a “notched” Nylatron pedestal liner became
basic replacing the previous unnotched lhiner, The
notch on the top edge of the liner reduces the journal
spring force when the spring seat is allowed 1o rest
on the pedestal liner during truck buildup or wheel-
axle changeouts, In addition, increased groove
radius gt the ends of the nside cormers reduces
siress, The notched pedestal liner isimterchangeable
with the previous design.

NOTE
Refer to Routine Maimienance And Inspection
for journal box-to-pedesial iner clearances

PEDESTAL LINER APPLICATION

Inspect pedestal jaws 1o make certam that surfaces
are smooth and free of any rased areas thar might
interfere with application of liners. Chamier any
sharp corners on the journal box liners. 1o prevem
damage 1o pedestal liners,

WARNING
Fo prevent liner breakage and possible inury
to personnel, apply notched pedestal liners
|.:|||I:|. irl [!l.:lll'-. |'|1i-. u ||| Cfisiing it lhd."_]LJl:I‘lI‘l.}tl
spring scats wre level duning truck bulldup or
wheel-axle changeouts.

Apply hiners using a liner pressing tool, Fig. 23
Reler 1o Service Data for hile drawing available 1o

Padaestal Liner
Installation Fixtura

_— |
-lunuI-I-. “mulll

_— e i

Fig.23 - Installing Pedestal Linars h

fabricate pressing tool. The noteh (in the pedestal
liners) must be positioned next to the spring scat
wilh the car on the spring seat nestled into it Liners
should it tightly on the pedestal jaw with the
mouniing holes mating with the pedestal bole holes
and hner driving lace in complete contact with the
pedestal pw. Mounting bolts should enter liner and
pedestal bolt holes freely. Apply bolts and washers,
torque bolis 1o between 237 and 305 N°'m {175 and
225 N=1bs)

NOTE
A plate tvpe washer 9515453 is available 1o
replace pedestal mounting bolt washer G269,
The plate washer spans both pedestal liner
mounting bolis 1o reduce liner siresses

COIL SPRING SEAT

A spring seal is used between the coil sprimngs and
journal box to provide a means to secure the springs
tir the journal box. Spring seats are also located in
the truck frame journal spring pockets.

Al the journal box, shim plates are used between the
spring seut amd springs (o msintain proper locomaive
height for different weight locomotives. Shim plates
are wsed at the jowrnal spring pockets, between the
truck frame and the upper spring seat, 1o maintain
the dimension shown in Fig. 24

A locomotive equipped with the tvpe of trucks
descnbed in this instruction and wsing 1 016 mm
(407 dameter wheels, should mamtain a heighi
from the rail 1o the bottom of the underframe of
I 165 mmi453-7/E7). Journal box spring seat shimming
is provided 1o maintamn the coupler height and a
reasonably equal axle load distnbution on the rail
For complete information on apphcation of shims
wie ML 151, Wheels, Axles, Axle Gears And
Pinions

Inspect all sprimg seats dunng truck reconditioning
for evidence of distortion of damage. Lumns for
dimensions which are subject 1o change because of
wear are shown in Fig. 24, Information required 1o
rencw upper spring scats is also provided in Fig, 24

TRACTION MOTOR NOSE SUSPENSION
SUSPENSION PACK

Each time power s apphed to the traction maotors,
the pimon of each motor tries 1o nde around the
asle gear, rasing the motor up or pulling it down,
depending on the direction of motion. T his
movement of the motor is arrested by securing the
motor to the truck frame transom through a shock
damping rubber suspension pack which is mounted
as shown in Fig. 25.

- 18 -
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Fet
-
L2254 mm £1.6
A-A i8-7/8" *1/16)"
Add Shims As 1 T
e Necessary 3181 Y2y
Fallet Weld, 11 B Ta Hold This
Size To Be N Demension
Equal To 1
Thickness Of  |{] 1.6
Shim Plus ] B446 mm 4o |
6.4 mm (1/47) Y] 116 ] |
: (33-1/4" 137180 -
A
N
All Spring Seats To Be _
Within Plus Or Minus UPPER SPRING SEAT
1.6 mm (17167 Of Plane
E:L‘:I‘:fl To Axle *Upper spring seal centerlines may
be misaligred 3.2 mm {1./8") with
respect 1o pedestal centerhneg and
1.6 mm [1/16") with respect 1o
each other
T6 mm (37) ng&
- % 3.2 mm (18"
:ﬂ'lmmgliiiﬂ ' Deep Relief Cut
5§24 mm (2-1/167) 44 4 mm (1-3/47) Min
Max. Dia. : 49,2 mm {1-15/16") Max
et | Ko o
1""!. = -r.
234 85 mm !
—19.2607)  Min
. 23558 mm
(9.275")  Max
LOWER SPRING SEAT ki
Fig.24 - Spring Seat Repair
WEAR PLATES The upper wear plate is identical 1o the lower wear

The wear plates on the suspension assembly are
subpected 1o severe shocks and tremendous pressures,
causing them to wear, resulting in free movement
between the traction motor frame and the suspension
assembly. As this movement increascs, due to wear,
the severity of the shocks increases, especially
during the rapid changes of torque caused by wheel

slips.

To obtain maximum cushioning effect from the
suspension pack, wear plates should be periodically
replaced to ensure there s not more than 6.4 mm
(1/4%) free movement in the traction motor nose
suspension. I the wear plates, which are 12.7 mm
(1/2%) thick when new, are worn enough 1o permin
maore than the 6.4 mm (1/47) free movement, or if
the wear plates are worn more than the limits given
in Fig. 25, the suspension pack should be removed
and the wear plates replaced.

plate. which has a minimum limit of 11.1 mm
(77 167). The lower wear plate may be moved (o the
upper position if i s sull within the 10,3 mm
{13/ 327) upper wear plate limit.

I'he old wear plate can be removed from the spring
pack holder by grinding or chipping off the welds
holding it. The new wear plate should conform to
the dimensions of the onginal plate. Information

fcqu_ircd to renew the wear plaies, s provided
in Fig. 26.

TRUCK FRAME MOTOR NOSE
SUSPENSION LUGS

The steel wear plates on the upper and lower truck
frame transom lugs that support the motor suspension
assembly are subject to wear due to chafing of the
motor suspension assembly. The dimension between
these surfaces when new is 3048 mm +0.5] mm

-19-
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Dimension Between e =]
Truck Frame Lugs - |
+0.51 = +.020 |
304.80 mm 033 (12.000 uau]"““ iy | -
308 mm (12-1/8") Max. Suspension | R
S R A
Hi ! ) II = PR ~ --—A.--_altii_.— r Wear Plate
i i L W
N LY on
= E - Q,_ e Holder Assembly
mEE | T
SEL I | il +__Holder Assembly
—= = . el ; Baolts
. ES I a3 = ' |
- 303 mm (11-15716") Before Mounting On Truck*® Aubber 5 ngion Pack
oe 8 305 mm (12) With Motor Weight / u uspe
- = t
= | o =1 &4 mm (1./4% Min
. - | ) 1—__ Both Sides Adjust
} == i | With Maotor Installed
[ e i
- I@;}’— : s i
; T T T T Lower
11.11 mm (7/16") - MOTOR NUEE 1 Waar
Miremum Thickness 4 rﬁug.pu-n-smn = Plata )
{Lowwer Wear Plate) Lower Lug | | Pin
— | 1
i e L - [ s | i == Truck Frame Lug
it G |
,‘T.;- L“ Coter Pin
"Use temporary blocks o
between holder Pin Keeper Bar

assembly bolt nuis, and
holder assembly.

4

Fig 25 - Traction Motor Nose Suspension

<127 mien 1 2007 « 020 - 0500 The wear plates should
b reneswed when the dimension between the surfaces
reaches 0% mm (12-1 57

I'he ol wear plates can be removed Trom the lugs by
grindhimg of chapping off the webds holdimg o, The
mew plistes should conform toe the dimensions of the
origimal plates. Apply the new plates tothe lugs with
ad 8 mmid 167 illet webd usingan AWS E-Fe Mn-A
welding electrode, Weld the plate on three sides as
shown in Fig. 27, Center wear plate on lug so that
the hole through the wear plate does not obstruct or
lap hole through lug,

Adter the wear plates ane applied, the surfaces must
still be an the spmie pline and the dimension between
the upper and lower lugs should be MK mm * 008 mm
(127 X1 377,

I hie gusde pin holes 0 the frame lugs should be
checked for size, 1T worn excessively, renew
bushings which hine the hobes.

BOLSTER

I'he bolster, 15 a steel casting used 1o transfer the
locomotive weight to the truck frame. As previously
caplained. the truck bolster center bearing mates
with the locomotive underframe center bearnng.

Inspect the entirg balster assembly members and
welds for breaks or cracks, Perform magnetic
particle inspection at any arcas suspected of being
cracked. Reler to paragraphs under the Truck
Frame section, when checking bolster for bent
sections, worn spots, and clongated or oversire
hiles,

Follow all welding notes and procedures covered in
the Truck Frame section when bolster repairs are
NEcessary.,

A neoprene rubber dust guard, Fig 2K, around the
Twir mating pans prevents the entrance of moisture
and dirt. The dust guard recess at the top of the

-20-
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CPAING HOLDER
BOETIHG

B4 mm (14" Fillet Wesld®
51 mm {27 Long On

140 mm (5-1.72%) Cenpérs

Both Sedes
"AWS E- 7016 On

E-7O18 Elicirods

rgrpp—pp— | 1117 ||| || , S———— Ly 9 SPRING HOLDER
i : B104189
: 1 - ©
i il L] l.'
g o o
I L b
T T T |
VR T R B L a5 mm (3-8% Fillet Welds®
SRR — 57 mm (2-1.4") Long On
. 152 mm {6") Centars
Flate : Both Sides
i L ] *BWS E-TO1S Cr
_____ ¢ 0 4'- ik e aicnley TRAY E-7MM B Electrodls
b L
| “ia T f

Fig.26 - Nose Suspension Wear Plates

A S —

_

O O
Bushing

f:f.ﬂﬂ_ ..r..r..ra

-".-.-.-.

Wear Plate o,
4 8 mm (3167 Filler Weld
AWS E-Fe Mn-A Electrode
JEER

Fig.27 - Applying Motor Suspension Lug Wear
Plate (Top View Of Transom Cross Section)

center plate receptacle must be free of micks and
burrs which might cut or damage the dust guard
Frinont

I'he vertical height from the rubber bolster spring
adapier seat to the center plate should be 366.7 mm
(14-7/ 16" w 376.2 mm (14-13/167),

If this dimension is 3604 mm (14-3/ 16%) to 3667 mm
{14-7/ 16"} the bolster may be used but must be

LE,

Fig.28 - Center Bearing Dust Guard

coded for identification when assembling the truck
so that a 6.4 mm (1/47) thick shim can be apphed
between the swing hanger and the lower beanng
block to compensate for the height deviation. Il not
corrected, this deviation will result in less clearance
between the truck frame and the underframe and
possibly cause interference.

The vertical height from the bolster side beanng 1o
the center plate on the four wheel swing hanger
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truck should be maximum 1095 mm (4-5/ 16%) 1o
minimum 048 mm {4-1 /87). If the height exceeds
[09.5 mm (4-3/16") the side bearing can be
machined or ground to within limits providing the
side bearing section will not be less than 159 mm
(5/8").

FRAME AND BOLSTER
WEAR PLATES

I'he wear plates on the truck frame and bolster wear
as a result of movement between these surfaces, I
the clearance exceeds the imits given in Fig. 29,
either the bolster or truck frame wear plates or both
should be replaced. The wear plates and their welds
should be inspected using the magnetic particle
method of inspection. Generally, residual magnetism
in these truck parts is sufficient to provide an
indication when the inspection panicles are applied
to their surfaces. The wear plates can be removed by
gnnding or chipping off the Ollet welds that secure
ihe plawes. Il one wear plite is removed, the wear
plate at the similar location on the other side of the
truck frame or bolster should be removed, as these
plate surfaces should be parallel within 0.8 mm
(1327 The replacement wear plate should conform
to the specifications of the original plate,

Prior to the application of the new plate be sure that
the mating surfaces of the pans 1o be welded are
clean, smooth, and flat. Use American Welding
Soceety E-T016 electrodes or equivalent for SAE 1060
heat treated steel wear plate.

NOTE
In some applications other types of wear plates
may be used, For manganese wear plates, use
AWS E-Fe Mn-A clectrode and for SAE 1095
heat treated steel wear plates, use AWS E-310-16
stainless steel electrode,

During welding, the part should be held in the
correct position and in full contact against its
mating part. Care should also be taken that filler

welds are not higher than the weanng surface of the
plates. Gond down any weld matenal that overlaps
onto the surtace of the wear plate, Wear plates
which have holes in the plate for welding should
have the area of the holes welded first, as this will
help 1o ensure contact @l the center of the plate and
prevent warping of the plae

SIDE BEARING WEAR PLATES

I'he side beanng surfaces on the bolster are designed
to mate with similar side bearings mounted beneath
the carbody underframe as indicated in Fig. 0.

A clearance 15 prmidud beitween The truck bolsier
side bearings and the carbody side bearings during
normal operation. Side bearings are designed 1o
prevent excessive tilting or leaming of the locomative
but are not designed to camry a continuous load.

Side beanng clearance on a new assembly 1s 4 mm
(3327 minimum o 6.4 mmi( 1 47) maximum. The
minimum side beanng clearance s 08 mm (1,327
as shown in Fig. 30.

Any time the side beanng clearance approaches the
minimum limit the bolster center bearing wear plate
should be checked for wear, Side beanngs should be
Mat and in the same plane within 0.8 mm (1, 32%) as
the side beanng on the opposite side of the truck. 1
bearing 1s misaligned or is uneven. it mav be
repaired by building up the surface with weld and
grinding to a proper level.

The old wear plates can be removed by gnnding ofi
the fillet welds around the plate. New plates should
be of mild steel matenal 6.4 mm (1 '4%) to 9.5 mm
(38"} thick depending on the thickness reguired 1o
give the proper clearance.

Apply new wear plates using a 6.4 mm (1 47) fillet
weld 76 mm (37) long on each end and two evenly
spaced 51 mm (2°) long Nillet welds on each side.
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New Clearance®
6.4 mm (1/4%) Max.
4 mmi(5/32°) Min. — }
Carbody
Side
Bolster Bearing

Side

e~

*Minimum Clearance 0.8 mm (1/327)
{Center Baaring Waorn)

TI0ER

Fig 30 - Side Bearing Wear Surfaces

BRAKE LEVER LATERAL STOPS

Stops are provided on the underside of the truck
frame at the two live brake lever locations. A 6.4 mm
{1/47) hardened steel wear plate is welded 10 each
stop and mates againsta 31 Emm (1-1/4") hardened
steel wear block welded on the brake hanger lever 1o
prevent escessive laterml movement of the brake
lever assembly. If the wear limits shown in Fig. 31
are excecded, replace the wear plate or block as
necessary. Pransverse alignment of the stop should
be checked. As shown in Fig. 31 the surface of the
stop (not including the wear plate) should be 55.6
mm £ 1.2 mm (2-3) 167 £ 3/647) from the inside
machined surface of the pedestal jaw.

CENTER BEARING WEAR PLATES
AND WEAR RING

As mentioned previously, side beaning wear close to
the Tt os wsually an indication of wear at the center
beanng wear plate. The limits for the center beanng
wear plate are shown in Fig. 32. The thick ness of the
plate should be checked whenever the plate is
accessible, I the plate thickness is above the
minimum lmat it may be used again.

e outside diameter of the carbody center plate
Bushing and the inside diameter of the bolster center
bearing wear hall ring should be checked to
determine the total clearance between them.

I'he recommended clearance is shown in Fig. 32
I'he maximum clearance between these parns is
12 mm (1 8% as indicated.

Current center wear plates and wear half nings, are
made of 13 mm (12" thick laminated phenolic ar
Mylatron material

If any cracks are found in the bolster center bearing
howl, they must be completely removed by flame
cutting, chipping, or grinding, and a 60° V™ groove
provided for welding. Weld the crack with AWS
class E-T0I6 clectrode. Peen the second weld pass
and cach pass thercalter o mimimize distortion,
Cirind off excess weld metal so the bearing surface of
the center plate is flat within 0.5 mm {.0207).

After the old wear plates and wear half rings are
removed and the necessary repairs made, the
bearing bore should be cleaned and the surfaces
smoothed 50 they offer little resistance 1o the
application of the new replacement hall rings.
Check the replacement half ring surfaces to see that
they are smooth. Apply a lubricant to the outside
diameter of the half ring and apply the half rings 1o
the center bearing bore. The replacement half rings
have an interference fit in the bore, so they must be
forced into position in the bolster center casting.
Apply so that the split line between the half rings
will be 907 from the longitudinal centerline of the
locomotive,

SWING HANGER ASSEMBLY

Swing hangers similar to the one shown in Fig. 33,
support the spring planks, bolster springs, and
balster, and the entire weight of the locomotive
supporied by the truck. The locomotive weight is in
turn transferred to the truck frame.

The swing hangers also function to stabilire the
locomotive carbody., When the truck is moved
laterally, cither by a misaligned track or a curve, the
swing hangers will swing like a pendulum. and
permit the bolster, bolster springs, and spring plank
to move with the carbody. However, as these items
move, the lateral foree is converted to an upward
curved force by the swing hanger and the force 15
then absorbed in Lifting the locomotive. This same
action causes the locomotive 1o lean when going
around a curve. The swing hanger and related items
arc designed to permit sufficient lateral movement
to ensure proper lateral control of the locomotive.

The swing hanger and its associated components
such as the swing hanger bearing and bearing block
should be inspected and reconditioned, if necessary,
prior to reuse.

. .
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1./47 Fillet Weld
1-1/2" Long

174" Fillet Wald
1" Leng On 4™ Centers

jfm DIMENSIONS
! MErrse Standard
G4 mm 1. 4%
a8 1 mm B
25 4 mm 1~
ﬂ 101 B mim a"
ﬂ TE 2 mum a
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Fig.31 - Brake Lever Lateral Stop
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c:“"l’;:"c';g““ 1. The horizontal centerline of the swing hanger
1|—.u-.._ I g ,rr"“-.__..!.._lz pin eyes must be parallel with the lower
”'rE! ) Max machined swing hanger surface within 0.8 mm

— )y 32"

; { 1

Carbody Cenver
Plate Assembly

3. The dimension from the centerline of the swing
hanger to the vertical centerline of each pin Cye
must be 338 mm (13-1 /167« |6 mmil 167
.5 mm (1/32%).

%

\ E 4, The swing hanger width at the machine faces of
E':;'I:]ﬁm“ the pin eve may not be worn more than 0.8 mm
Wear Half Ring (1,327 In some instances a groove may be
worn in this machined face by the truck frame
bushing working out of place. This groove
should not exceed 16 mm {1 167)

/i
Center Bearing

| ‘Wiear Plate
it

MEnimum Wear
Plate Thickness
B.7 mm (11/32")

b =

T I‘T‘:
ot WLt
. IT the SWINE hangu:r arms are skewed [(no
Fig.32 - Bolster Center Bearing Clearance parallel 1o each other) or racked (paraliel to
each other but not perpendicular 1o the bottom
machined swing hanger surface) beyond
dimensional tolerance they must be scrapped.

D 5

6. Itany indications of cracks are found, the swing
hanger must be scrupped. Panicular attention
should be given 1o the two bottom corners of
the swing hanger and the areas around the pin
eve bushings when inspecting for cracks

I'he area around the pin eyves should be
carciully inspected for gouges. If there are any
gouges extending to or starting at the outside
surtace of the eves located im the “B™ area,
Fig. 34, or within the boreinarea “A”, the swing
hanger must be scrapped.

Crouges which are present in areas other than
those described above and are not more than
24 mm(3/32%) deep or 12.7 mm 1/ 2") long are
acceptable. It will be necessary to stress relieve
the swing hanger prior to machining il oversize
bushings are to be applicd,

1300 Stress relieve the swing hanger by heating in
suttable furnace at 593° o 649° C (1100 © 10
Fig.33 - Swing Hanger Assambly 12007 F) for a minimum period of 3 hours. Cool
the swing hanger slowly in the furnace until the
temperature s down to 24° C (400° F) then
SWING HANGER QUALIFICATION cool to ambient temperature outside the
furnace.
To qualify for reuse the swing hanger should meet
requirements for a new part with the following K. I there are any gouges on the outside surface of
exceptions. the hanger pin eve that are greater than0.25 mm
(0.010%) deep, they should blended out by
I. The swing hanger pin cyes may not be more grinding. Thickness of the hanger pin eve wall
than 1.27 mm (0.0507) out of alignment with must be at least 238 mm (15 16%) after grinding
each other. or boring for oversize bushings,
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Fig.34 - Swing Hanger Wear Surfaces

ATIAT

When the swing hanger arms are bent in or out from
the centerling they may be straightened by cold
pressing 1o conform Lo the dimensions in Fig. 34,
Any swing hanger which has been straightened must
be Magnaflux inspecied before being used in a truck
assembly,

SWING HANGER PIN
AND BUSHINGS

The clearance between the swing hanger pin and
bushing should be checked before disassembly. The
maximum wear on the pin and bushing is determined
by the maximum clearance beiween the iwo parts as
indicated in Fig. 35, The clearance between these
parts, when they are new is 0.8 mm (1/32%) and the
maximum wear limit is 3.2 mm (1/87).

If the clearance between the pin and bushing is 3.2 mm
(1/8%) or more on either side of the swing hanger, all
the pins and bushings must be removed and
replaced with new paris, This includes boith swing
hanger bushings as well as both the frame lug
bushings. New paris should not be used on one side

M.1 1511

i
I

Mominal 08 mm
(132"
Maximum 3 2 i

{1/8")

Traal

Fig.35 - Swing Hanger Pin
And Bushing Wear Limit

of the swing hanger and used paris on the other side.
nor should new pins or bushings be mated with used
pins or bushings

If inspection was not performed beflore disassembly,
the clearance can be checked by applving the pin to
the bushing as in their normal operating position in
the truck frame or swing hanger. If the clearance is
more than 3.2 mm (1 /¥%) in cither case. replace the
used pans with new parts.

If it is desirable to gualify the swing hanger
components in the disassembled condition, the
maximum pin limit s 35,12 mm (2. 170%). The
maximum limit for bushing BID2087 s 5£.37 mm
(2.298").

If the swing hanger bushings are 1o be replaced, the
hanger pin eves in the swing hanger must be
6980 mm (2. 7457 +0.00 mm (0.0007) .03 mm (0.0017)
to use standard bushing X1020E7. If the eves do not
meel these requirements, the eves should be enlarged
to one of the following diameters (o accept one of
the oversize bushings,

Diameter of Owversire
bushing bore bushing
TOM) e =000 mm -0.03 mm
(2. 756 «0.000° -0,0017) HID9537
7056 mm +000 mm -0.03 mm
(2. 7TE" +D.000" -0,0017) RI0953K
7107 mm 0.0 mm <0.03 mm
(2,798 +0.000™ 0.0017) BI9539

The bushing must have an interference press fit of
0.05 mm (0.0027) to 0,10 mm (0.0047) 1o prevent the
bushing from working oul. Caution should be taken

-7
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nol to exceed the upper limit or a strain may be
placed on the swing hanger eve which could cause
the eve 1o [ail in service,

BEARING BLOCKS

| he clearance between the upper and lower halves
of the beanng block should be checked belore the
truck s disassembled, 1 this measurement s bess
than 318 mm (1 87, both halves of the beanng
block should be replaced.

When gualifying the bearing blocks after the truck is
disassembled, the nominal depth of the upper half at
the point of comtact with the lower hall s 19.0 mm
(3 47, The maximim limit is 21.4 mm (27327} as
indicated in Fig. 36,

= o i Mimemum
= 'E:_"__. Clearance
3.2 mm
e {1787
—
Manirmum
[— 214 mm
E/\—_’J 127327
Upper Beanng Block
S S
Mimaimum
27 8 mm
(1-3-32"M
Lower Beaning Block T

Fig.36 - Swing Hanger Bearing
Block Wear Limits

The nomingl height of the lower ball crown is
M2 i (1-3 167) The minimwm liat as 27 8 mm
(1-3/ 327,

SPRING PLANK

I he spring planks should be cleaned by degreasing
m i hot caustic solution, Remove excessive rust and
scale 1o expose the surlace to be inspected.

Inspect the spring planks for cracks, bent sections or
excessively waorn areas. 1T possible cracks are
suspected the spring plank should be magnaflux
ispected. Hent sections may be straightened hot or
conld

Cracks should be completely removed by grinding,
Mame cutting or carbon arc gouging befone welding
repair 15 made. I the defect 1s accessible for welding
al both sides, a double “V™ scarf weld should be
made. Il onlv one side of the defect 15 accessible, a
single “¥V" groove having a root opening large
enough to accept a 4.8 mm (3 16%) back up plate
should be provided. Scarl welds should equal a 60°
included angle. During welding procedure the
spring plank shoukd be positioned to allow proper
handling of the welding electrode and all welding
should be in accordance with accepied welding
standards.

SPRING PLANK SAFETY STRAPS

Salety straps are used 1o prevent the spring plank
from dropping on the tracks in the event of a swing
hanger Tailure.

Inspect all safety straps for signs of damage which
might lead to astrap failure if the spring hanger load
should be imposed upon the safety strap. Also check
tor see that the load would be carmied by the safety
strap lips and not the holding bolts. 1T straps are
bent they should be cold straightened before they
are reused.

Ihere should be ar least 9.5 mm (3/B") clearance
hetween the safety strap and the spring plank.
Check for worn swing hanger assembly parts or add
a shim between the spring plank and bearing block.

Check the truck to see that there 15 a cleamance
between the slack adjuster hinge lock and the safety
strap. If a current model slack adjuster is used with
an obd style safety strap, the safety strap sides will
have to bent inward 4.8 mm (3/ 167+ Lé6mm( 1/ 167
as shown in Fig. 37 to clear the slack adjuster hinge
lock

Bend Inward
4 8 mm

(316" *
L6 mm (17167

Fig.37 - Safety Strap Modification

. 2% -



BRAKE RIGGING

|||-|'|,xl 1he Brake FIERINE DO ersiere Lhat brake pins,

hushimegs= and brake shoes are usabhle, The wear
surlaces of the brake ngging arc equipped with
replaceable hardened bushings, pins, and bolis. Any
al these connecting pars that are worn more than
I mm (P I67) should have both parts repliaced
Mever d new pin with an old bushing or vice

Jel]

L%

Colinder levers and brake levers that are -||!_'|'|:|:-.
bre i

prsginal shape withoui any damage, Holis and nuts

Z
can be reused af they are restored 1o their

that are not subject to wear can be reused of they are
nol damaged butl cotter pins should alwavs be

replaced

Serew type and pen type brake shoe slack adpusters
Adjustment ol the screw type slack

adjuster, Fig. 38 can be made by rasing the hinged

WIre il i..lhll.

lock and turmng the slack adjuster screw unial both
brake shoes clear the wheels by 9.5 mm (1 ®%)

Hrake cyvlinder piston travel should be 6.3 mm
123/ 8%)

Fig 3B - Screw Type Brake Shoe
Slack Adjustment

Fav add just the pan type slack admwsier, | g 10 ynlock
Move the rod
.I"\-"u.'l'l'lhl:. in or out of the tube assembly until both
bruke shoes clear the wheels by the least 9.5 mm
(3/E7) Align the pin holes in the rod and wbe
assemblies and re-install the pin. Turn the pin lever
tiv the locked position

1hc pan tever and remove the ell]

W -

Fig 39
Slack Adjustment

ASSEMBLY OF TRUCK

I'he truck may be assembled using one of two

Pin Type brake shoe

methods. Procedure A may be used when facilites
are aviailable to inverd the truck. Procedure B may
b wsed when ot s desirable 1o assemble the trock

while in the uprighi pusibion
PROCEDURE A

. With the truck verted, install el
springs, spring seats, and shims, Refer

Pedestal Liner Application section, install

lrame in
ng 108 £ fa

pedestal liners

2. Install the mverted balster imto s proper place
between the lreme transoms

¥, The spring plank assembly should be built up
TN Al
Install inclhined rubber springs and spring
adapters on the spring plank ong baolts
and keeper plates to hold inclined rubber
springs and adapters to the spring plank. Install
sprng plank onto inverted bolster

i assembly into truck Trame Fig

(RIS

Since the the inclined rubber springs and
adapters are niv bolted n, it will be required
during assembly to hold down these parts when
the spring plank is imverted. For convenience
[ LTH I.|['|‘,'||.'|| 1 4-100 hosbes are |'|||:'.-|,||_|J in the
hottom side of the h-.'-.!J_:_l' .1|,|.|rl!:': lu'-1'.i._' bialts
wilh a keeper plate inserted through the holes in
thie bollom ol the spring plank can be screwed
into the adpater to hold the rubber springs and
adapter in place untl positioned into the iruck
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Iraae

Fig.40 - Spring Plank Buildup

T'he use of shims 9519787 should be used with
each rubber spring pad to compensate for set
and drift and to prevent premature height
adjustments before the next major truck
overhaul, When above shims are used they
should be placed on each side of spring adapters
and on both sides of the spring plank. for a total
of four shims per spring plank.

4. Install the traction molor nose sUspension
assembly in place between the frame lugs. Fig. 41.
Compress the suspension pack assembly by
placing temporary blocks under the nose
suspension assembly bolt heads and tightening
the bolts. Install the suspension pack keeper
pins and pin keeper bar.

5. Install safety straps and place upper and lower
swing hanger bearing blocks in place on the
spring plank.

NOTE
I'he wider portion of the upper beanng block
should be on the inboard side,

. Set swing hanger over bearing blocks and align
the swing hanger pin holes with the truck frame
boss pin holes. 1t may be necessary to slightly
preload rubber springs to align holes. Insert the
swing hanger pins. Wire the swing hanger to

Torque To
Pin Keeper Keaper 414 N'm
Bai Pins (305 f1-lbs)

Mg
hllhl't'l'-hill'l
asgemibly

Temparary Blocks

FEFES ]

Fig41 - Traction Motor Nose Suspension
Application, Inverted View
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safety strap so that swing hanger remains in
place over the beaning blocks.

. Bemove long bolts and keeper plates holding

inclined rubber springs and adapters in place
while bolster was inveried

. Install brake levers in place, leaning them back

to provide enough clearance for the wheel and
axle assemblies 1o be instalbed.

Install pre-assembled wheel, axle and motor
assemblies in place by lifting the assembly with
a liftimg fixture similar to the one in Fig. 42 and
lowering between the truck frame pedestals
until the journal boxes rest on the coil spring
scats. Remove temporany blocks from traction
Molor nose suspension assembly.

» —Wheel And Axle
Assambly Lifting

T4

Figd42 - Installation Of Wheel
And Axle Assembly

Install slack adjuster, slack adjuster guides,
pedestal tie bars, and sander guide assemblies
and bolt down Dirmly.

Turn the truck assembly over on s wheels by
attaching a cable or chain to the end sill
ppposite the one resting on the turnover fixture
and lifting as shown in Fig. 43 unul the whole
truck assembly rotates end over end 1307 and is
seiting on its wheels, Remove the lifting cable
and attach it 1o the end sill resting on the
furnover listure so that end of the truck can be
raised enough to be removed from the fisture.

= -

12

13,
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Fig.43 = Turning Over Truck Assembly

Remove wires tving swing hangers 1o safety
straps. Install air brake piping, brake cylinders,
brake cylinder levers, and shock absorbers.

Install center bearing wear plate and wear half
rings. Refer to Center Bearing Wear Plate And
Half Rings section for application instructions.
Install center beanng dust guard and apply &
9.5 mm (3 8") high bead of bearing grease 1o the
top edge of the dust guard. Apply oil 1o the
center bearing as explained in the Lubrication
section,

PROCEDURE B

L]

Install coil springs, spring seats, and shims.
Refernng 1o Pedestal Liner Application section,
install pedestal liners,

Buildup spring plank as shown in Fig. 40.
Install inclined rubber springs and spring
adapters on the spring plank. Use long bolis
and keeper plates 1o hold inclined rubber
springs and adapters to the spring plank. Install
spring plank onto inverted bolster.
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Since the inclined rubber springs and adaprers
are not bolted in, it will be required during
assembly 10 hold down these parts when the
spring plank is inverted. For convenience two
tapped 3/ 4-10 holes are provided in the botiom
side ol the wedge adapter. Long bolts with a
keeper plate inserted through the holes in the
bottom of the spring plank can be screwed into
the adapter 1o hold the rubber springs and
adapter in place until positioned into the truck.

I'he use of shims 9519787 should be used with
cach rubber spring pad to compensate for set
and drift and to prevent premature height
adjustments before the next major iruck
overhaul. When above shims are used they
should be placed on each side of spring adapters
and on both sides of the spring plank, fora total
of four shims per sping plank.

. Place spring plank assembly on jacks. Space the
wheel and axle assemblies next to the holsier o
that when the truck frame is lifted it can be
placed over the assemblies,

Position bolster assembly onto the spring
plank.

. Lift truck frame and lower it over the balster
and the wheel and axle assemblics, Tnstall coil
springs, spring scats, shims, and pedestal tie
bars. Torque bolis to 617 N'm (455 fi-1bs)

Compress rubber bolster springs slightly using
the jacks under the spring plank. Install upper
and lower swing hanger bearing blocks at each
spring plank end. While holding the swing
hanger in place jack spring plank until swing
hanger pin holes are aligned with the truck
frame boss pin holes.

. Insert swing hanger pins. Lower and remove
jacks and install spring plank safety straps and
swing hanger pin spacers,

Remove long bolts and keeper plates holding
inclined rubber springs and adapters in place.

Compress traction motor nose suspension
assembly 1o a height of 303 mm{11-15/ 167), by
looseming the assembly bolts and placing
temporary blocks between the bolt heads and
frame of nose suspension assemhbly.

Connect lilting host to lifting eves atl nose
suspension side of traction motor.

- Hoist motor and place lower lip of support

bearing on top of axle, Fig. 44, Rotate motor on
axle until traction motor nose suspension
assembly can be mounted. Install suspension
pack keeper pins and pin keeper bar and remove
temporary blocks.

Lifting Eyes

Fhral

Fig.44 - Installing Traction Motor
Assembly, Typical

1. Install traction motor gear case, outer bearing

12,
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hall, axle guard, support beaning caps and dust
guards

Install center bearing wear plate and wear half
nings. Refer to Center Bearing Wear Plate And
Wear Hall Rings section for application
instructions. Install center bearing dust guard
and apply a 9.5 mm {3/ B") high bead of bearing
grease to the top edge of the dust guard. Apply
oil to the center beaning as explained under the
Lubrication seciion,

Install brake ngging, piping, brake cvlinders
and sander gusde assemblies,
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SERVICE DATA
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Conl, Elliptic, And Rubber Truck Spring

Qualification And Replacement . . . . . . . . . o ot i v v v v mm a0 v b e e ML 1503
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EQUIPMENT

Wall Mounied Fixture To Test Shock Absorber . . 0 - . . . . . o o o o o .. Work Skerch 41089
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File Diawings
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Lifting Fixture {traction motor, wheel and axle assembly) . . . . . . .0 00 0L File 243
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NOTE
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Department. La Grange, [Hlinois 60525,
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