Group 17 Prope"erShaﬁsi

GENERAL: This group contains information on the propeller
shafts from the transmission to the differential,
and the differential to the rear drive wheels,

It also includes the axle shafts in the driving
hub.

SPECIFICS: As applicable
...Axle Shaft
...Axle Shaft Bearings

...Propeller Shafts and Universal Joints

FMC Corporation
Motor Coach Division .
333 Brokaw Road Box 664 Santa Clara California 95052
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333 Brokaw Recad Box 664 Santa Clara California 95052
MANDATORY [0 INFORMAT!IONZ

forvece PBeellelin

NUIMBER 2917 20002

DATE February 13,

GROUP
ATTENTION: SERVICE MANAGERS
T17
DESCRIPTION
SUBJECT D

This bulletin provides imnstructions for replacing the
rear axle cshafts on all transit coaches within the NEW AXLE SEATS
serial range as listed herein.

COMPLIANCE

Tt is mandatory that
changed as scon as [
parts. You are urge
darmage to the coach.

the axle shafts and seals be
ossible upon receipt of the new
& to comply to avoid any further

MENFOWER

Fstimated accompiishment time for one mecharic is 2 MOCEL (=)
hours per coach to replace two axle shafts and seale. AL FECT B

i ALI, TRANSIT
WAREPANTY REIMBURIENMINT COACHES SLRIAL
'“ '_‘ —— NNS30 TO 0CO964

FMC Motor Coach Divisiorn will alicw labor reimbursement
2s ovtlined abcve upon receint of a rrogerly filled
cut Warranty Claim (RVD 69) for this axle shaft change.

PLRTS FURNISHED

New avle shkafts #5107657 and new seale #5100447-0- will
be furnished »r a no charge bhasis to all transit oper-
atcre for replacemnsrnt.

ACCOMPLISHMENT INSTIUCTIONS

See corrected pagess T17-1 te T17-7 attached heretc fcr
irstructiorns tr accomplish this pulletin.
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PROPELLER SHAFTS
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GROUP 17

PROPEL

17-1, DESCRIPTICN

a, General (fig. 17-1). The coach drive line
systen: contzins three propeller shaft assemblies
and axle shafts. Dngine torque is transmitted irom
the transmission sulput shaft to the inpu? yoke
of the differential bty 2 eingle propeller shafo a»-
sembly; two identical propellsr shafs w ansnit
the output terque from thz diiferential to the rear
wheel axle shafts. This greus provides sssvice
instructions for the propeiler shaft assemwplics,

NGTE

Tor service infuormition on the rear
suspepsior, syatem, refer to Grouw 6;
for the differentizl, refer to Group 8.
When applicable, cther grovpsarerefer-
enced iu the text. For informz=iion on
part numbers and procurement of 1e-
piacement perts. refer to Group 17 in
the Repoir Farts Cataleg.

< of thf fransis J‘.: =
consict of spider

Bhoff, Tr e Major Cumpsn
to-dilicreniial propeilsys shaft

nearing asseaibhies, & spiiped e€lip yowe, 2ad A
suiined sioh soke. Tie spider/veari M the 2t
ei:d of the propellv' sha’t 1= 'hc two=t lock tipe

with four mouniing holzs thioug!h which Jour bolts
twith sprirg-lock washers) are l!.E'ffc‘. it the
parking bruhe drum of the traogmss.on sutpdt
Shai!_ The forwar! spider/bearing s e fout-
Jr‘ 1vpe and coitaing threaded holzs thw"gh"f[m"i'
r.ar z*aching bolts kala the shaftethe wifereniici
1nnut yoke,

NTTE

Ti'e Lenrunge of eack gpider, Uearinga

lubricated via internal passuges in d
spxcler nody which interconnect with a
LOW FRESSURE TYFE GREASE rIT-
TING. The meshed splincy of the shp
and stul, y.les are lu'zzrfc;eted o’
grease fituing iustalled in the slip yome
housing.

¢, Differe "'lal-

Different c-Axle Fropeller Snzils. The
inboard spider. bearing of eacl difierenfal-to-axle
propeller shaft is attached by four bults to the

different:al output yokes.
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bearings are attached to the yoke instalied over the
splined inbcard ends of the axle by four bolts,
Smder/bezzings and slip and stub yokes are lubri-
cated z¢ descrived above.

d. Eear Wheel Axiz Shalts. Therear wnesiaxie
ghalt meshes at theiinbeard side with the voke of
the prupeller shaft leading to the differvertial. At
the outboaard side the axle shaft m2sines with the
rear wheel drive ilange to turn the wheel. The in-
board yoke is secured tc the axle shaft wuth a rat
and cotier p'u (refer te Group R for wheels), The
axie ghaft rides within the spindle of the trailing
arm and yot2ics or o matched sgl of beavings &t
the inboard end. The wnatched set of bearinys is
retaine.! withia the housing by a spazer ardretain-
ing rir:s. A rress-fic grease seal fits in ¢ groove
on the iutoard side of the irailiug arm spindle.
W:_:e:‘. vepiacing axle shaft bearings it is essential
ic use 3 inatched 22t of bearings anda new spacer,
retcining rines, and inberrd seal.

17-2. TROUZLES:

ting the propeller shafte
Prior to wouele-
v vigaal inspection Lo

Instruet:iong fortrechleshoo
colitained 1 i 1%
G e

=2

mAke =

. 1'—1; Sie-bLy-step instrus
Luons e replaserand cI “he proyelier shofis and’
comiponents are providod inthic section. R‘p‘Ar‘r-—
ment parts spould he B ueo from these liswed

T
2
«-.7.
"
W]
*
g
e

in Groep 17 of she Barte Cawlog,

’U[. =t~

» Ner chafy, ru- as fOlluﬂb.

: four belts and locimacsners vi-
=il end of shaft spider/beariny to the
refan boits,

(1) Heo

tathing o
coupiing o the parking brazte drum;

{2; Support shaft assembiy, and ramaveivi:
bolts insarting thriuch the yoke o4 the di7ieren Lalt
into the forwsrd spzn.er/bearl ng, retain balts.
L1 remove shaft asFembly,

{21 Loyer

- Transmissior -+s-Differential Propell

o~ T17-3
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Group T-17

Table 17-1. Troubleshooting Propeiler Shafts

Maifuncticn (eympioms) Probabie causes Corrective action (remedies)

Tvibration in propeller shaft Defective bearings ir spider bearing | HKeplace essembly
assembly

Loose bolie atlaching aft spider/bear-| Remove beolts, replace lockwashers
ing asesmbly to coupling on trans- (4) then re-install bolts and tighten
mission parking brake drum e

I1oose bolts atiaching differential Remove bolts, wipe dry. reinstall,
input voke to fwd spider/bearing of and tighten
propeller shaft

‘e Foreign matter in sheft Clean; refer to parsgraph 17-4,¢
Transmission forward mounts fail- Replace defective mounts; refer to
ing, causing migalignment Group ¢
Parking brake drum out of balance Balance or replace drum; refer o
Group 1C
Locse hoilts atlaching inbeard and/or | Remove bolts, clean, reinstall and
outhoard spider,'bezring ends of tighten
diiferential-to-axle propeller shalt
YOrEE S ;
Excessive noine 2miiting {rom | Improper lubricaiion of spider hear- | Labricale; refer to parzgrarsh 17-0,¢
propelle: shafte Y1 oings
Inboard bearings on axle shaf’ in Replace. refer to paragraphs 17-oLl.
spindle defective and g.
1
T . PRt S i e
Shatt lrstailovion, Toinst2id the rrs nsuiission-in- d. Diiferentiai-to-Axle Propeller Shaft Remo -
dirferent:a’ shai assembly, PLineed /s follows: al. To remove tie j1evential-te-axle shalt, pro-
. reed as focliows:
i1} Positon shiaft i placebelweenrie tranz-
miczior and dilferentiai with the splined s7Ap yOAe (1) Remove four bolts atizching spidisy
cortaiyng the grease fitling 0 mate with the coupl- pbearing to vioke oL whee! axie ghafl; ratainbolis,

ing on the packang brake drum. ;
(2) Rerwove four boits at s cheng spider,
(2) Using four rew lockwishe TS 23350 Loita bearirg t: cutpul voke on diffes s.atel aszembly;
retained irom st2pb.i1), attucr. shaft spider, beariad retain bolte
to coupiing. Tighten Lolis everi,.
(3} lawer and remove propeller shaft &

(3) Using bols rewdned fiom step b.(2) seably.
wips ary of zli ubricant ard attarn difierential
input yoke o the sodec bearinz on shaft, Trgheern i __Qlj_fg_g'ea,tia!~tu»A.}:L- Propeliar Shaft Install-
bolts gwenly to a torgque ol o5 to 20 foor pounds. tion. 1o inswelil the “iferent;al-to-axle shaft L5~

TLi-4 BULLETIN 2617-20002



sembly procead us follows:
(1) Position shaft in clace between the axis
vcke and differeniia 1 with the spiined shp yoke
containing the grease fiitiug te mare vati the yoke
on the axle shuft end.

{2; Using four koliz r<tained irom siep
d.(1), wipe dry of all tubricant avd atigch outhoara
shait spider/beaving to yore on axle shait. Tigh ey
polis evenly tuo a torque of 23 1o 30 foal pourds,
retained froni step du2h
aiaret
I

{3; Usirg bclie
wipe dry of all 1u' ricant and differential
outpu* yoke to the inboard Bpiaier: -n shutt,
Tighten bt e"e." .c a torqua of 25 tu”
pounds.

DaaTiing

{. Rexy Ax To remeye I72T

“l~ shait,

Gt A

roe

(1) Rewevs tour belts alterhlsy DL spelboy
ghaft spcer bearing vi¥e 0N 1ear witeel axle ghall
anst lower end of propeiler shafl toatlow inboey

moveineLt of anie shalt nbolts.

1

retai:

otier pinm, it 2l waslal run

inboard enn e sim.‘t. BiaTk yoAE pusiilon Ob
sh. the roiove s ned
1yore,
Pt
whael cover from oWl Ja 0207

I.eynve hais

i€) Wernwe eizht
spohing the divve lloage
then dmvs flang=- rewain oo’
fiyge A peow loeliwisher: are sveilable

TEnIove I I

S G

Durirg  following
“"JLE,I' vmis e
csn e inspF
dzapres the 132
becn poOSiiio: wri. Wi
usz Lanng
Thie = tmportais &
andl copsequencls ‘T
trated in s relativen
Totaing thn cune EO dsgrecs guring re-
insclation, a now load
Hsted and the §ife of the cul tendbear

whel reus. i) is proyonged

i

sty Geteroiiec al wiet

Cotioa prarkangs nave

s posl

ronss atialivl

sung deonor ratite

Toadl s covven-

anall ace, . %

one is egla-

e
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v
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(7} Use bearing puller iwith large jaws) and
remove irboard bearing COnF and Cup SuUrrounding
the axle shaft from the LL. of spincle. Retain cup
(ard bearing cone if it is v be reused).

{3} Reniove bearing-cone spacer; relain.

@) Usge rstaining pliers {internal tvpe) i@
insert into holes in the two lugs on the retzining
ring gzpped ends. The retaining ring is scated in
a groove apd holds the inner Learing cone aad cup
in the spindie. Compress relanng rinz until free
of groove then poli out ring, retain risg.

edres
N—e- -3

HNITE

3t

A shaft is romoven from spind
foijowing step, do noi rotate 11:;ri? the
= back of e hearing cup crn LE insrerted
to determire at what degres the lderti-
ficztion markings have besn positioned.
Hote this pasition for use during rein-
gt2llation procedures. ’I‘bis 13 1mporiant
as cuns do naot rotate and comeguentiy
the lozd ig concenirated ina r-.-hv:*..l;.'

AT
gmall ar :a, PRr rotating the crp: &)
- degrees fduring reingtallat.oniothe spin-
- dle, a new 15 zone I ¢ ~"‘“n.,“—‘_>.‘ Anad
the life of the oup faud bearing wien

reugzed) iz vrolongad,

prolertor on
"ze lead ov sofi-he
ek ghaft, besrivg o0Ons,
cup cat the iohvand side of the
troiiing ar Check cup ¥ i)
abmve NOTH . Lewer ard rerove shnd
Leaving cone ANt o
~nd cupanthoenIng.

erd JJ aric
t~ top shalt and
press-in 0oar.an

oG
ans

BN, g

Tr

shadt

rogase L. o ospiells
Al CFOV iR , pickine sure o
b Soandins interTal grocwe B
tee T
127 Clesn wrd 1ipuck matehel s
Set, oS regu:Te !, Telul i pArgErs

VORE, T eceed

(1: Tabrowe stindle outbcardbeariog wEvils

aren 1.0 vitn sufficiont grease (WLG1 Guade o
s~ form 4 Gam asount th2 beasing mount arsas
noMi o lbe grease n place and inset avle sh-il.

S I



Group T-1%

7

into 1.D. of spindle so that splines on outboard erds
of shaft just clear the outbonrd end oi spindle.

Crsti

The two bearing cones for the axle snaf:
are a matried set and if one is defective
it is recessary 1. replace both toensure
equal load distrilbuticn ard wear.

, (2) Insert repacked bearing cone in cup and
position assembly to enter the L.D. of spindie 00
deprees clockwise frum its previous pesition as
noted in siep £.(9), and with back face ol cup
inhoard and bearing cone protruding out of cup
toward outbrard end of shait, Insmall rezicked
outhcard bearing cone and cup assembly by vzing
suitable device to press assembly in position a-
round ti:e axie ghaft in 1.D. of the spindic.

{3} Use retz:ning ring pliers (internal type)
znd insert into holes in the two lugs on the re-
taining ring gzpred ends. Compress ring aod in-
sert over axle shaft and :»at in the grooves in
spinale LD. just inboard of previously installed
bearing cun.

4} Install bearing opne gpacer over shuft
and irsert inio LD. of spiridle to contac. face of
the bearing cup. )

(5, Insert repmcied bearing ccur in fUp arnd
position assembly tc enter the LD of spindle 20
degrees clockvise from its previdus positicn &s
ncted in prececding stev £.(0), and with back face
of cup cuthaard and bearing =ong protruding out of
oup toward inboard end of shafi. Then i1 stall re-
pecked inbourd bearing cons apcd cup by using
swiablz device 0 press cup and bearing assemkbl,
in position crousd the axle shalt in spindlz 1IN

(.} Pack inhoard bearing cavity areas ex-
ward to grease seal groove in spincle
with greass (NLG1 Grade 2).

1) Install new grease seal ininhnardgroovs
in srindle; senl may be driver in with a wooden
biock tapp<d with a hommer or with an arbor
preds.

(8} Lightly lubricale tnreads of drive flarge
mounting etude with thrsadiube.

(9} Install new O-ring indviveilu egronve.

(10} Secure drive flange with eight washers
and nuts; tighten puls 22 to 43 foot pounds,

(11} Ipstall hub cap in flange over end of out-
board end of axle shafi.

(12) Install wheel cover,

{13} Inatall voke on inboard splined end of axle
shaft in position marked during removal, using
care not to damzags grease seal,

(14} Secure yokefo’n‘axle shaft end with wasiiex
and nut. Torque nut to ¥§ foot pounds to seat hear-
ings, ther back rut off i/6 to 1/4 turn and install
new cotter pin. J

(15) Align prupelier ghait spider/bearing with
yoke mount holee and attach with four bolts (wipe
bolts dry of all lubrica~t} retained during removal;
torque bolts 25 to 30 foct pounds,

17-4. INSPECTION AND CLEANING

a, General, The following procedures provide
information necessary for inspection and cieaning
of the propelier ghalts,

b. Fropelier Shaft Inspection (ig, 17-1)

(1) With the ergine shutdown, parking brakes
on, and the wheeis securely blocked against move-
ment, inspect the propelizr shafls and yokes for
evidenne of isose parts, contamiinauon, excessive
play, eracks, and dan:eged part=. Clean foreign
matter from par.ss with water and/er compressz?
air, as necessary. Replace damaged parts.

{?) Check all [asteners for securs nouning
using torgue wrench, where appicable.

c. Cleaninp. Thorough cleaning of the oropeller
shatl exterior is an £ssential prelude to any close
inspection, ia orger that lhe existence and exient
of miaterial defects car be determined. ltie recon:-
niended that the progelier shaftsbe cleaned perivd-
ically to remove mud, dirt, undercoating or rust
proofing aceumulaticns whicheould eause vivration.
Conventionral drive-in, do-it-vourself, high prec-
sure spray type washing will normally provide
suificient cleaning. Care must betakenno o direat
sprav pressure on giease geals, Direct the sproy
{rom undcr the enach up into hard-tc-zes sports,
Do nct spray aress other than the propeller shaiis,
diiferentizl, or f1anstassion, Spraying with 2 £0ap
sotutior should be folliwed by a water rinse to re-
move all traces cf the solution. Following waailLr,
apply lubricant to gresee fittings (use low przs-
sure grease gunj, if nesded; refer toparagraph 17-
§.c.

BULLETIN 2617-22002

- -5"



17-5. GENERAL INFORMATION

a, General, This section contains general in-
formaticn related to data contained in the previous
paragraphs.

b. Torque Requirements. Torquerequirements
for the propeller shafts are specified intable 17-2.

¢, Lubrication of Propeller Shaft Spider/Bear-
ings and Slip and Stub Gplines, The bearinge of

each spider/bearing are supplied lubricant via
internal passages in the spider body which inter-
connect with a low pressure typz grease fitting.
The meshed splines of the slip and stub yukes are
supplied lubricant from 2 grease fitting instalied

in the slip yoke housing. Lubricate with grease, g

NLG1 Grade 2. Apply grease to fittings with a low
pressure hand-iype grease gun or a high pressure
gun with a low pressure adapter only.

&fo’&xf

Do not use a high pressure grease gun

it wilt rupture the cork seals.

on spider/bearing grease [iitingr, &5 /

e A

d., Repacking Axle Shaft Matched-Set Bearirg

Cones, 7To repack ax'c shaft bearing cones, pro-
ceed as follows:

(1) Using Croft T31C bearing packer, place
small end of bearing cone to press dovn on teol
cup.

(2) Position packer handle eone on top of
bearing.

(3) Presz down on handle to forc: lube
through bearing recesses,

NGTE

With bearing cone in packer, apply oniy
moderate pressuré on handie {c ensurs
even grease flow inio bearing recesses.

(4} Lift handle and clide bearing out over
adgze of bearing cup.

. (5} Recpeat steps (1) through (4, for opposite
bearing cone,

: =
L"‘ (f vy Zoos L)

Talide 17-2.

Torgue Requireraculs

Par: secured

Aitaching part(s}

Torgue
(foo!i~pounds;

Yok= io fwd spider-bearing

=
on transmissicn-in-differ- labricated

ential peapelier shult

Differential and anle voies
to spidur,/bearings on
diifereniizl-te-axc pre-

peiloc ghatle

Drive flangc 1o drive
siuds ob hab

Yoke to splined inboard
end of ax’» shait

Nut ard washer

soite (4}, dry, non- 25 1 30

Balis (4 on eacn end)dry, 28 to 30
nea-lubricated

Nutz 4) and washers | 35 to 43

/5
ticler 10 paragraph 17-3,
g., stop (14;
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