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DE SCRIPTIOI\{

The propeller shaft on PV 444 ap to chassis No. 2505 is tubular and made in one piece, fig. I.
On PY 444 chassis No. 2506 and up, P\r M5, PV 54.X and P 210 it is made in two pieees. The front

part is carried by a ball bearing at its rear end. The ball bearing rests in a bearing case suspended by two

rubber mountecl bolts. The propeller shaft is fitted rvith three universal joints. Each universal joint

copsists of a cross with four ground journals, which are carried by needle bearings iu flange yokes and

stub ball .vokes, fig. 2.
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Fig. 7. Propeller sholt. eurlv productiort.

l. (l,rmpanion flange on gearbox main shaft.

2. Front universal joint.
3. Propeller shaft.
i. Stub ball yoke.

;. Rear universal joint.
6. Lock plate.
?. Scre*'.
8. Companion flange on drive pinion shaft.
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ï, Front universal joint on rear propt'ller shaIt.

3. Rear propeller shaft.
(.). Stub ball -"-oke.

t{). (iompanion flange on drive pinion shaft.

I l. Srrerl..
12. Lock plate.
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tr'ig. 3. Propeller shnit. loter production.

l. (iompanion flange ,rn gearbox main shalt.

2. Front universal joint.
3. Front proleller -lrJlt.
d. Splash cap.
5. Collar bearing rase.

6. Companion flange at t:ollar bearing case.
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REPAIR II§STRUCTIOI\S

Propeller shaft reltair,
' t:I

onr--Plecc rno(l(

This t1. pe of propeller slraft can as a princilrle
be repaired accorrling to instntctiotrs given ttn-

der '"Propellt'r shaft rt'pair. tr,r'o-piece tttodel''.
)IOTE: §'lterr rentorirrg the one-piect' propel-

ler shaft r-,n P\- -1-1.1. discorrnect universal joinls
at gearl)ox and rlrive piniolr shaft bv rt'movitrg
the forrr corrrplarrion flange scre\t's. Prolleller
shaft carr tl'ren be rerrtovetl. Pttnclt-mark cortt-

panion flange to et)slIre correct re-irrstallation.
Corrcerning insJlection. see'"Checkirrg propreller

shafts r.r'ith tlial indicator"' arrtl ''Checking corn-

panion flange u'ith tlial indicator".
Follou. instnrctions gir-en for the tll-o-Piece

lrrolreller sl'ralt r*"}reIr re.pairirrg rttriver..al joints.

§'lrerr installing propeller shaft. check that
the lialance arro]r's. fig. 12. are exactlv opposite
t'ach other and tlrat onlv rtntlatnaged lock plates

are rrsed to Iock the nrrts. Connect parts accortl'
ing to punch-Ittarlis.

Propeller shaft repair,

two-piece nrodel

Remor.al of rear propeller shaft \r.ith
universal joints
1. Disconnect propeller -shaf t front entl at the

universal joint h1- rernoving the four com-

panion flange scre\r's at collar bearing. Be

careful not to drop propeller shaft to avoid
damage on shaft and ttniversal joirtts.

2. Disconnect propeller shaft rear end in the
same manner at tlrive pinion companion
flange. Propeller shaft can then be removetl.

Removal of front propeller shaft \,vith
bearing case and universal joint

After the rear propeller shaft has been disas-

sembled the front one can be removed as fol-
lows. There are two models of bearing case

suspension (see fig. 3*--4) and therefore the

removal varies on the different cars.

I. Disconnect propeller shaft front end by

removing the f our serews in companion
flange on gearbox main shaft.

,Fig. il. Ileorirt g crtse suslrert.siort'

trtr lv 1tr, trl u t t i,ttt.

voLvo
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Fig. 1. Rearing cuse suspension,
Itrter protluctiott.

2. Earl-r prodrrction onlv:
Loosen the tn'o nuts (2) holtling the bearing

case (l). see fig. 3.

:1. Shaft u.ith universal joint and bearing case

can then be withtlrau'n backv'ards'

Both propeller shaft,. can be rernoved at the

.sarle tinre bv disconnectirrg rrniversal joints at

clrive pirrion shaft and gearbox and loosening

the trro nttts (earlv production) at the bearing

case. Both -'haft-. shorrld then bè u'ithdrau'rr
backu-artls at the sarne tirne.
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Prrtttlt-rnu'lting. shult and com lturtiott
llange.

I. (lonrpanion flarrge.
2. Bearing case.

3. Splash cap.
d. Punch-marks.
5. Bolt

Removal of bearing case with front
propeller shaft bearing

Placo frout propeller -.haft in vice. Be carc-
f rrl not to rlarrrage or def orrn it.
1. Prrnch-rrrark proyreller shaft and companion

f Iange to cn.srrre correct re-installation (4),
fig. L

2. Reurove bolt (5) cornlllete r.r'ith washers
holding cornlrarrion flange on shaft and pull
off cornpaniorr flange n-ith tool SYO 2261.
(S\ O 1[]68 also can be rrsed).

;1. Collar bearing case (2). rtith bearing can llv
rro*'be rruroved.

Checkirrg prol)eller shafts uith dial
iutlicator

It is r.t'rv irnportant that a propeller shaft is
absolntt'lv .traight. -{.s t-'vrn snrall tlamage on a

propeller shaft causrs vibrations. a careful in-
spection shorrltl he carried orrt. Place the shaft
hetwt'en c(.ntre.s antl check it bv nreans of a dial
indicator all along its whole lcngth rr-hen rotat-
ing. Shorrltl the nrrrorrt exceed 0.25 rnrn (.01"),
proprller shaft shoultl be rerrev-ed.

Fig. 6. Retnoring ball bearing.

I. Driver SYO 4l{1.
2. Spacer SVO {081.

NOTE. A darnaged propeller slruft must not
lte straiglttencd or rep«ired ltut should be
replaced uith a ne:ai: one.

Disassembly and assembly of collar
bearing

Press ltull beuring out lt-v rleans of an arbor
press. Use tlriver SVO 1141 (fig. 6) and SYO
f08l as a patl.

NOI'E. IJull bearing is {ront tlte beginning
patked n,itlt grease. intended to last du,ring its
u:ltole liletime. Do rtot tt,ush ball beuring in
y1osoline or env otlter solrertt, causirlg lubricant
Ír; r/isso/r'e urtd run unln. It should not be u)arnL-

ed up f or the sartte retson.

When pressitrg irt the balL beuring, which is
also done in an arbor press" ruake sure that it
is rtot llresserl askerv into the lrearirrg case. LIse
tlriver SVO 1080. fig. 7. Install bearing case irr
spacer SV() {081 rxactlv under tool (1). Place
ball bearing (2) on the tool grride pin" tnre up
arrtl press it irr as far as the tool perrnits. The
Lall br:aring is sirnilar on both sides and can
consetlrrentlv not be I'rongly irrstalled.
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h'ig. 7. F'ittittg bull beuritrg.

l. I)river SYO +080.

2. Ball bearins.
3. Sparer' '1081 .

Inspection
Check ball bearing br' pressing bcaring races

tolvards e ach other bv hanrl ancl ltrru rotrrrtl. It
should then rurt srnoothlv'n-ithorrt sticking at

an.v point. If not. reject the bearirrg antl instal
a new one.

A drv bearing shorrltl also be replacetl.

I-ig. 8. I'unt'h-morl;ing the unirerxi ioirtt.

l. Punch-mark.
2. Lrtbricator.
3. Circlip.

voLvo
20033

t'ig. t1. I)isasserrrÖ/irlg urr;tcrs{il joint

1. (lompanion flange loke'
). Needle liearins sleel e.

Disassernbh of urliyer-qal joint to t:hange

cross antl needle bearing
Install propeller shaf t (or trrtir ersal joint if

tlre middle one) in vice u-ith the rtttilersal joint
as close to the vice as possible. Retnetttber that

the propeller shaft itself is a ttrbe" r'hich easil-v

can be deforrned. Mark the rtniversal joint in

-.uch a u'ay that cro-"s vokes can be re-assembled

in their original positions (1, fig. B)' Line up

rnarks t-ith lubricator (2) on cross.

L liemore tire four circlips (3) locking needle

bearing sleeve'

2. Ilemove ltrbricator.

ltig. 10. Disussernbling cross.

1. Cros-".

2. Needle bearing -.leev,r.

o

(f
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.3. 'l'ap the free cotttpatrion flange .voke (1" fig.
9) a-* far a," possible tor.r-artls the cro-.s centre

u'ith a hattrrner.'l'his u'ill carlse neetlle

hearing sleeve (2) to creep lralf-u-av orrt at

the sitle von tap,

l. Tlren rlrive 1'oke in opposite tlirection as far
as possilrle thereby- forcing the renraining

ï,l':,Ï::ing 
sleeve to mee, out in the

ir. Ernpty rollers orrt of both bearings (22

rollers in each lrearing).

6. Push one needle bearing sleeve entirely oirt
bv rneans of a thin tnetal tlriver.

i . Remove coltrpaniorr f lange 1'oke (1) antl

tlrive out the renraining leedle bearing

sleeve.

Tlte cross shortld lte rettrovetl as follou's:

1. Drive cross (I" fig. 10) as far as possible in
ont' tlirection b-v means of a hamrrter and a

lrrass tlriver. Neetlle bearing sleeve (2) u'ill
then cret'p allout half-r+'a-v ottt.

2. 
3,:1ï;.ï... 

iu op;rosite direction in the sarrre

.1. Enrpty rollers otrt of both nectlle bearings.

votvo
?0084

Assembli ng uni r er sal joi nt.

1. {lross.
2. I-ulrritator.
3. (lork seal.

l. Needle bearing.
5. Clork seal retainer.

PY 444, 445, 544, P 210

1. [)rive one ncedle bearing sleeve entirelv out
bv rrreans of a thin metal tlriver.

;. Rernove cross and drive the rernaining
ne erllt. hearins slecve out.

A.c-ssmb1, of universal joint
L Lrstall propeller shaft (or cross if the rnicldle

orrc) in vice *'ith the univcrsal joint as close
to the vice as possible (in order not to
tlarnagr. tube).

l. Fit nev; cork st'als (3, fig. 11) and cork seal

rctainers (5) on cross journals (cork seals at
the orrtsitle).

3. Irrstall cro-;s (1) irr the sarne position as be-

fore disa..sernblv" fig. 11. Check that lubri-
cator (2) is ttrrlred as fig. 11 shows'

{. \Iove cross in one tlirection as far as the
nt'edle bcaring (1) can be fittecl on the
journal.

5. Press in Ircedlt' bearirrg as far as the lock
ring can be fittetl. f,se a driver the diameter
of *-hich is some less than the needle bearing
sleeve rliarneter.

6. Hantllt. thc renraining Learing in the same

nranner antl press it on a-" far as the lock ring
can be fitted. F-it cornparriorr flange voke on

cross in the same *'ay.

i. Instal all lock rings.

yoLvo
2008ó

Fig. 12. .lssertiltlíng trrtirersul ioint. Assentble

trrtircrsal joint ttith the urrorcs exuctlv
opposite eoclt other.

C-,

C}

Fis. 1t.
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Fig. 13. Slip joint
I. (lork seal.

2. Spring l'asltr:r.
lJ. Retainer.

NOTE. §Ihen prrshilrg frottl rrtriversal joint-

on rear propcller shaft check that the arrort' (1"

fig. 12) slarnped on the universal joint is placetl

exactl-v ol)posite the arrow (2) on shaft. If not,

vibration rr-ill occur ll'hen propeller shaft re-

volves.
Renew cork packing ring (1. fig. 13). if neces'

sary. It is split anil easily changeable'

t23

Fig. 14. Assernblirrg beurirtg case.

l. Case.

2. Bearirrg.
3. Splash t:ap

)

f
rcfvo
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Fig. 15. Bearing case with bearing.

I voLvo
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l. Front propeller shalt'

2. Splash cap.

3. Ball hearing.

1. Collar bearing case.

5. §'asher.
6. Companion flange

sleeve.

ï. liniversal joint.
Íi. Universal joint.

4-6
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Installing bearing case with bearing
Fit bearing and collar bearing case on front

propeller shalt bef ore installing propeller shaft.

l. Install propeller shaft in vice.
2. Fit splash cap (3, fig. Ia).
3. Push on bearing case (I) with bearing (2).
4. Push on companion flange sleeve (6, fig. 15)

and check that the holes in companion
flange sleeve are placed exaetly opposite the
holes in companion flange on gearbox main-
shaft. Use driver SYO 4[034.

5. Fit screw with washers and screlys home.

Hold eompanion flange sleeve with wrench
sYo 40,s5.

FM

Fig. 16. Checl;ing out.ol-rountlness.

PY 444, 445, 544, P 210

Checking companion flange with dial
indicator

Check companion flanges with a dial indicator
before installing propeller shafts. Place dial
indicator as fig. 16 shows. Max. permissible out-
of-roundness 0.07 mm (.0O3"). Max. permissible
warping, 0.09 mm (.004") should be checked
according to fig. 17.

NOTE. Cornpanion flanges -.hould be checked
rvith a dial indicator after thev are fitted to
propeller shafts. Reject cornpanion flanges not
fulfilling rlernands above.

voLvo
2oo99

l'ig. lB. Bearing ca.sc .susperrsforr,

eurlt production.

I. tsolt.
2. §'asher.
3. R rrhlrer hu.hing.

Installing l)rol)eller -"ha{ts

Install tht' front propeller shaft first.
1. Prrsh it fronr behind through collar bearins

case bracket.

2a. Earl-v prorluction:
Brace collar bearing case in lrracket. Rener.
rnbber brrshings if damaged (:)" fig. 1B).
Vasher-. (2) at mbher bushings shorrlcl be

placed rtith their convcx sitle facing nrbller.
2b. Later productiorr:

Thmst the bearing case llushings on to the
pins.

r--

r
1

2

3

ï
!

I

Fig. 17. Checking warping

E!rc
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3. Connect ttnivt'rsal joint alrtl cotttpanion
flange at gearbox. tlsc nerl' lock plates for
nuts.

l. Connect frout arrrl rear propcller shafts at

collar bearing. Check that all univer-*al
joints are lilacctl in correct position in rela-

tiorr to eaclr other. See fig. 2.

5. Connt-ct the rear propeller shaft antl corn-

panion flange on lrirrion shaft. Use nel'
lock plates.

Lubricate all propeller shaft lrrbricating points
rvith special Irrlrricant.

voLvo
22o22

Iti.s. 19, Beuring cc.se suspert.siort,

loter protluctitttt.

l. Ilearing case.

:, Pirr.
l]. Rubber bushing.

I

2

3

TRACII\G FAI]LTS

Propeller shaft and universal joint trorrbles
consist mostly of noise caused b-v vibration,
knocks and clicks. Propeller shaft w'hich is bro-
ken or darnaged in any other n'av must not be

repaired or trued up but should always }le re-
placed by a neu' one. Yihrations mav be carrsecl

bv wear. lrad Irrbrication or farrlt,v erecrttetl in-
stallation. The diagnosis of vibrations is a ltl:.zz-

ing noise which increases at high speetls. §'orn
rrniversal joints carrse distinct clicks. which can

be heard" r'hen driving slowl.v, if the accelera-

tor i.q prrshecl doH'n and let up h,v turns.

CALTSE REMEDY

Collar bearing case loose on its screrts, Renelv rrrhber Lushing on 'qcrews atrtl fasten

bearing case.
Wlten this fault is the case, investigate also causes men-
tioned Lelol', as bearing case mal have come loose
because of vibration caused by another fault.

Collar bearing dr-v or worn.
Bearing loose in bearing case.

Needle bearings in universal joints dr1- or $,orn.

Companion flange at gearbox. countershaft or
pinion shaft n'arped.
Companion flange screu,s loo-qe.

Propeller shaft bent.
Installation not properlv carrietl out,

Replace bearing.
Reneu, bearing and llearing case.

Lubricate 'lvith special lubricant or fit new

bearings.

Rener'.
Reneu' lock plates ancl scrervs and tigltten nuts

Iteplace propeller -.haft.
See asscnrbling and installation instruction-..
Check rrniversal joint positions in relation to
each other according to Íig. I and 2.

4-B
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TOOLS
l'he followirrg special tools are rrecessarv when repairirrg propeller shaft ancl universal joints:

r SVO
18 0l

5vo
4035

svo
4080

o
4081

C'
Fig.20. Speciol tools.

voLvo
2018 6

Cornpanion flalge wrench.
Collar L,earing installing tlriver.
Spacer ring.
(lollar bearing rt'rrroving driver.

s\'o Itio1
sl'o 2261

svo r03l

Stantlard hantlle lBX200 rnm

Cornpanion flange puller
(SVO 1068 can be used).

Corupanion f lange tlriver.

svo 4035

SVO i[080

SVO 4OBI

sYo 414.1

4-9
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SPECItr{CATIOl\S
Propellcr shaft. PV 41{ rrp to chas.sis No 2.-r05

P\i lfl chassis No 2506 antl ttp. P\' '1+5- PY .->-l-tr and
P 210

Manrrfacture and tvpe

Nurrrber of roller in each bearing
Lrrbricant. uttiversal joints .....

Ttrbular. one picce, tu'<r
rrniversal joints

Tu Lular. tlividt'tl" tltrtc
rrniversal joirrt-r

Hartll.-Sllicer t'ith needlt'
bearilrgs
2l
Sper:ial cltassi. ltrlrricarrt

il
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