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The or-ertlrive on the P 1200 is of the
planetary gear tvpe and is attached to the rear
end of the main transmission. The rlesign is
shown in tr'ig. 1 and illustration I.

The overdrive functions as follows:
Ïn the direct gear position the clutch tlisk

(41, illustration I) is in the position sholvn in I,
Fig. 2. §[hen rlrivirrg foru'ard, por\Íer from the
transmission m ainshaft (57 ) is transmitted
through the free rvheel (33, 34) to the overdrive
output shaft (23). §''hen reversirrg nr using the
engine as a brake, torgue is trarLlsmitted through
the clutch clisk. Thi-" is possible since the clutch
tlisk is pressed against the tapered portion o{
the output slraft b--v means of {our sprirrgs (52).

In the overdr:ive position the cltrtch disk is
pressed against the brake drurrr (139), sr:e I.l,
Fig. 2. In this position the sun w-heel is locked.
\[hen driving, the planet wheels (36) are there-
fore caused to rotate around the sun wheel (44).
As a r:esult o{ this t}re orrtput shaft rvill rotate
nrore qrrickly than the rrrain-qhaft.

Engagenrent o{ the overdri.ve is tlone electro-
hydraulicallv. 'l'here is a contact on the trans-
tnission cover u-hich cuts in u'hen 2ntl or 3rd
speetl is engtrgetl. The or-ertlrive can onlr- be

engagerl rthen this contact is cut in. that is to
sar-^ rr ith 'rnrl or 3rtl slreerl engauerl.

§ hen ens,rging the overririr-e a contirct titted
on the instrurnent lranel is olreraterl. (lurrent

247 41

passes through this contact and goes via the
contact on the transmission to a solenoid on the
overdrive, see Fig. 3.

The solenoid has two windings, a healy
control winding and a fine retaining winding.
The control winding in{luences the solenoid
armature in such a way that a control valve in
the overdrive is opened. When the valve has

opened, the current through the control winding

voLvo
2.59à

l
! Nor-.otating parts

ffi Rotating at same speed as input shaft

J Rotating at higher speed than input shaft

Fig. 2. Function ol ouerdrí,oe

I. Direct drive position
TT. Ovcrdlive position

I

Fig. 1, Ouerdriue unít
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l-ig. .i. Electrítal u:irin.g diagrant
l Fuscbox
2. Control larnp Íor nverdrive
3. Switch orr iflstnrrrrent panel
4, Solcnoid on overrlrive
.5. Sri ilr.lr orr lrilnsnrisriorr
ír. Hr..la1 f,,r 61*.,;.'r,'
?. Junctiorr block
B. Learl to ïlashcr urril
9. [,ead ro horn

lliitl ... Red lilà , - Illuc Syrrt ... Blar.k

voLvo
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Fig. 4. Hydraulic systeïrl

l. Hydraulic cylinder and plunger
2. Oil strainer
3. Drain plug
4. Oil pump
5. Reducing valve
6. Control valve

is cut off. The va.lve is then helc.l in the open
positior by the retaining rrincling.

There is a plunger rype pump in the overdrive
(4, l'ig. 4) rvhich is driverr by a carn on the
nrainshal't. §1hen the control ralve (6) opens
(position I, l'ig. 5), oil uníler pressure fron:, the
punlp flor!--s via the vrlve to two cylinrrlers (1).
'llhe plungers in the cvlintlers then press the
drrtch disk l'orrrarrls lo rnake corrterct rvith the
brake clmrn. §-htn lhe o'r-er:t}:ire is disengaged,
tlre control vah e sh rrts ol'f the connection
between the purnp anrl cr-linders. The clrrtch
disk is then pressed retrnrirrds br- the springs.
The oil in the cr'lintlers ïlous out through the
hollow valve rorl into tlre or errlrir e housing.
see ll, Fig-. 5.

B

Itr
I,'ii<. 5. (lonÍrti t,olrt:

voLvo
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I. Overdrive position
II. Moving over {rom overdtive to direct drive
A, To hyclraulic cylinder B. From oil pump

voLvo
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\\'-ork which can be carried our
rvith the overdrive unit fitted
Checking oil pressure
1. Engage and disengage the overdrive 10-12

times (with the engine stopped) in order to
remove any residual orl pressure.

2. Remove the plug over the control valye and
connect oil pressure gauge SYO 2415, see

Fig. 6.

NOTE. The spring (47, illustration f), stud
(50) and ball (5f) should remain in posi-
tion.

3. Start and drive the car. (The test can also
be done with the car jacked up). At a speed
of 12.4-15.5 m.p.h. (20-ZS km.p.h.) with
the overdrive clirect drive engageil (f6.2-
20.6 m.p.h. - 26-33 km.p.h. on the over-
drive), the gauge should show a pressure of
470-540lb/sq.in. (33-38 kg/sq.cm.). If the
gauge gives too low, a reading, see "Fault
tracing" concerning the reason and remedy.

Cleaning the oil strainer
The oil strainer should be cleaned at every

oil change. First drain off the oil by removing

voLvo
2 4600

F'ig. 6. Checkirug oil pressure uith pressure
gauge SYO 2415

the plug (3, Fig. 4. Marked "Drain") under the
oil strainer,

Cleaning should the be done as follows:
1. Remove the cover (2) and take out the oil

strainer (1), see FiS. 7. Clean the oil
strainer in gasoline or white spirit. Blow dry
with compressed air.

2. Check that the gasket (3) is intact and place
it in position. Fit the oil strainer, new gasket
(4) and cover.

Checking and adjusting the control valve
1. Jack up the car and place blocks under the

front and rear axles.
2. Remove the cover the control valve arm.

Engage the overdrive (with the engine
stopped and 4th speecl engaged). If the
control valve is correctly adjusted, it should
be possible to push a 3116" (4.75 mm) dia.
meter pin through the hole in the arm and
into the housing, see Fig. 8. If not, adjust
until the coïrect position of tfre arm is
obtained.

3. Check the current through the solenoid with
the overdrive engaged. The current should
be rnax. 2 amp. If the current is 17-20 amp.
this means that the solenoid armature does
not go in {ar enough to cut off the control
ctlrren t.

12 31
Remouing the oil strainer
1. Oil strainer
2. Cover
3. Gasket {or oil strainer
4. Gasket Ior cover

v0Lvo
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Fig.7.
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F'ig, B. Adjustirtg the control talte
l Control gauge, diaIn. 3i16" (1.i5 nim)

NOTE. If the current through the solenoicl

is too high, the reason must be ascertained

and, if necessarv, measures taken othervise

the solenoid can be ilestroYed.

Checking the oil pumP
l. Engage and disengage the overdrive 10-12

times so that any residual oil pressure is

removed. Jack up the car and place blocks

under the front and rear axles. Remove the

voLvo
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Fig. 9. Remoaing the ttabe seating, oil pump

voLvo
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Fig. 10. Remouíng the oíl PuntP

drair plug and let the oi1 rLUr. out into a

container.
2. Reruove the plug and take out the spring

r.B) and ball i6). Remore the valr-e seatins

(?) l-ith kev S\-O 2419. see Fig. 9' Clean

and check the parts.

3. Feel rr-ith a piece of u'ire or similar against

the pump plunger that the pump works

rvhen the output shaft is rotated' The

pltrnger stroke should be 0,126" (3'2 mm)'

If the p1u-nger stroke is shorter the pump

must be remoled and the reason ascer-

tained.
4. The pump is removed in the following

manner:
Unscrerr the bolt rvhich holds the pump

through the hole irr the extension piece (56)'

I

I

t
votvo
21603

Fig. 11. Rentouing the ualue seating,

reducin,g xalue
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Screw puller SVO 2418 into the place of the
valve seating and pull out the pump, see

Fig. 10.

Disassemble and check the various parts of
the pump.

5. The pump and pump valve are fitted in the
reverse order to removing. Check that the
gasket for the plug (4, Fig. A) is intact. Fill
up with oil.

Checking the reducing valve
1. Engage and disengage the overdrive 10-12

times so that any residual oil pressure is
removed. Jack up the car and place blocks
under the front and rear axles. Remove the
drain plug and let the oil run out into a

container.
2. Remove the plug and take out the spring

(11) and valve (12). Pull out the valve
seating (f0) with the help of a small hook,
see Fig. 11.

3. Clean and check all parts thoroughly. Fit the
parts in the reverse order to removing.

Removing the overdrive
I. Carry out operations L-4 according to

"Rernoving the transmission". Also drain out
the oil from the overdrive.

2. Discon.ect the cable to tle solenoid.
3. Ijnscrerr the bolts which hold the overdrive

urit to the intermediate Ílange ar,d. remove
the overdrive unit.

P 1200

I)isassembling the overdrive
The follo*.ing section describes horv the oyer-

drive unit is completely disassernbled. It is,
horvever, seldom. necessary to disassemble it
completely. Vhen carrying out clisassembly.
there{ore, follorv the appropriate parts of the
instructions given below.
1. Remove the cover over the oil strainer and

over the lever (13, illustration I) for the
control valve. Remove the oil strainer. Un-
screw the bolts and lift out the solenoicl (17).

2. Bentl down the locking plate, ulscrew arrd
remove the nuts for the plunger pressure
plate (54). Remove the pressure plates. Pull
out the plungers with the help of a pair of
pliers, see Fig. 12.

3. Unscrew the nuts which holcl together the
brake drum (39), the front (46) and rear
(20) housing halves" Slacken the nuts succes-
sively all round so that there is no oblique
tension from the springs. Lift off the front
housing half and brake rlrum.

4. Lift out the clutch disk (a1) complete with
thrust bearing and sun rrheel. Remove the
four springs antl pressure plate. Remove the
locking rings for the sun rr4ieel (44) and
bearing. Remove the sun r.heel. Pull off the
bearing from the clutch disk. Press out the
bearins {rom the retainer.

5. Li{t off the planet rrheel 136) and carrier
r J3 r. Rernor-e the locking pins (40) for the
y-rltrnet uheel shafts hy first pressing them
out rrith a drift or similar, see Fig. 13 and
then removing them with a pair of pliers.
I{ this is not possible, drill out the pins with
a suitable drill. Press out the planet wheel
shafts and remove the planet rrheels. The
needle bearings in the planet wheels ean he

voLvro
21504

Fig. 13. Remouing the locking píns
in the planet wheels

ó,

ó,

&
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Fig. 12. Remoxing the plungers
voL\,O
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Fig. 11. Rernor-ing needle be-aring in
plunet wheel
1. Drift SVO 21.17

voLvo
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l-ig. 15. Remouing needle bearing, output shaft
l. Puller SVO 2423

pressed out with drift SYO 2417, see Fig. 14.

6. Unscrew the bolt and pull out the bushing
and small speedometer gear wheel. {Jnscrerr
the nut for the coupling (24). FuIl of{ the
coupling with puller S\rO 2262. Place the
housing in a press and press out the output
shaft (23).

7. Remove the brass washer (35) which holils
the free wheel on the output shaft. Lift out
the free wheel parts. Remove the thrust
washer (32). If necessary, pull out the needle
bearing (31) in the output shaft with tool
SVO 2423, see Fig. 15. Pull of{ the bearing
on the output shaft preferably using a knife
puller.

B. Remove the plugs and take out the parts for
the control valve, reducing valve and outlet
valve for the pump. Remove the locking
screw and take out the oil pump. If the
pump does not come out, remove the valve
seating rrith key SVO 2419, see Fig. 9. Then
pull the pump out rvith puller SVO 2418,

see Fig. 10.

Inspecting the overdrive
Before inspection wash all parts thoroughlv in

kerosene or white spirit. Then check all parts
carefully for rl.ear, cracks or other damage.
Defective parts should be replacerl.

Check the ball and needle bearings for cracks,
Ir'ear or other damage to the balls, needles anr-l

races.

Check the free rvheel. Rollers and races mrrst
not be cracked or scoretl. Check that the outer
race fits securelr- in the rear housing half.

Check the gear rr-heels. If the teeth on anr
gears shotrlcl be clamaged, they must be replaced.

Check that the facings on the clutch disk are
not burnt or rrorn. Check that the springs are
intact and have not become fatigued. Check the
surface on the thrust bushings for the sun wheel
in the front housing half. The bushing requires
replacing only if the surface is deeply scratcheti.

Check the oil pump for damage on the pump
plunger and roller.

Check that the plunger moves easily in the
cylinder. Ensure that the plunger spring is not
ilamaged. Check the valve seating and balls to
make sure that they are not scratehed and are
free frorn burr.

ï
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Fig. 16. Fítting needle bearin,g, output sh.aft
1. DriÍt SVO 2117

svo 2113

voLvo
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voLvo
Itig. 18. Assembling the freeutheel, I 21688

l. Spring 2. Retainer 3. Free wheel huh

Fig. 19. Assemblíng the lreewheel, II
l. I(ey

voLvo
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Fig. 20. Fíttin,g the freeuheel, I 'outo

Fig. 17. Fítting output shalt

,)- I

Check the control valve for damage. Ensure
that it moves easily in the bore in the front
housing half.

Check the reducing valve, NOTE. The
reducing valve plunger and seating are machined
together. If either part is damagecl then both
parts must be replaced.

Check the cylinders of the control plungers
for seratches and wear.

lIake sure that the oil chanrels are clearr.

'ii:l
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Fíg. 21. Fitti,ng the freeuheel, II 2"'1

Assembling the overdrive
l. Place the front lockirrg rings for the betrrinc

(26) in the rear housing half. Press in the
bearing rvith drift SYO 2.113,

2. Press the guide bearing (31't for the trans-
mission mainsha{t in the output shaft L23i

with drift SVO 2417. Press the bearing on
the output sha{t with drift SYO 2i112.

3. Support urrder the output shaft rsith a block

vol,vo
24693

'L-ig. 23. Fittirtg a plane.t wheel, II
1. Centering tnandrel SYO 2420

of rvood. Place on the speedometer gear

(29), spacing sleeve (28) and thrust washer
(27). Press on the rear housing half with
drift SVO 2413, see Fig. I7. Place in the
locking ring for the rear bearing. Press in
the sealing ring (25) with drift S\rO 2422.

Press on the couplin g (.24) rvith a suitable

voLvo
21695
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12345
Fig. 22. Fitting a planet wheel, I

1. Planet wheel carrier
2" Locking pin
3. Thrust washer
4. Planet wheel
5. Shaft

voLvo
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Fig. 24. Assembling tront housing holt
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Fig. 25. Fitting tront housing half

sleeve or with press tool SYO 2421. Fit
washer and nut. Tighten and lock the nut.

4. Assemble the free wheel hub (34) , spring
and roller retainer, see Fig. 18. Turn the
roller retainer clock.n ise as far as it will
go and lock it in this position with a key as

shown in Fig. 19.

Place in the rollers. Wind a piece of string
or rubber band round the rollers. Fit the
thrust washer and then the free rvheel into
position in the output shaft, see Fig. 20.

Plaee in the brass rvasher as shorvn in Fig.
21. The v'asher is secured l'ith center punch
or chisel marks.

5. Press the needle bearings (37) in the planet
wheels (36) v'ith drift SVO 2417. The
bearings should lie flush with or slightly
belort the side surfaces of the wheels.
Àssemble the planet wheel carrier, shaft,
washers and planet wheels, see Fig. 22.

Guide the splines into the planet wheel
carrier and free wheel hub *.ith drift SVO
2420, see Fig. 23.

6. Fit the sun rvheel (4rl) into the clutch disk
(4I). Fit bolts, thrust bearing and thrust
bearing retainer. Fit the thrust bearing on
the clutch disk.

7. Fit the plungers (I4) in the front housing
half. Assemble the clutch disk. brake drum

P 1200

voLvo
24696

tr'ig. 26. Adjustirt,g the control aalue
1. Ccrntrol gange,3fl6" (4,75 mm) diameter

(39), pressure springs (52), front housing
half and pressure plates (48, 54) into one
urrit, see Fig. 24. When assembling, coat
both sides of the brake drrrm with sealirrg
compound.

B. Place the unit assembled as described in
point 7 onto the rear housing half. Guide
the splines in the planet rvheel carrier and
free rr-heel hub rvith mandrel SVO 2420, see

Fig. 25. Place on ryashers and nuts. Tighten
the nuts a little at a time until they are
evenly tightened all round.

9, Fit the other parts in the reverse order to
removing, Press in the solenoid armature as

far as it will go and check that a 3176"
(4.75 mm) diameter pin can be inserted
through the hole in the lever and into the
housing, see Fig. 26.

Fitting the overdrive unit
Ensure that the oil pump carn (55) on the

mainshaft faces upwards. Then fit the overdrive
unit in the reverse order to removing. Fill up
with oil.

3-9
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FAULT TRACING

FÀT]LT

REASON RBMEDY

Insufficient oil in the unit.
Control valve incorrectly atljusted'

Control valve leaks.

Oil pressure too low because of faulty reducing

r.alve.
Oil pressure too low because of blockerl up oil
strainer.
lrlon-return valve at pump leaks.

Broken pump plunger return spring.

Solenoitl not receiving curr:ent.

Faulty solenoicl.

Faulty acljustment of control valve.

Blocked oil channel in valve rod.

Rinrling clutch facings.

Overdrive does not engage

Clutch slips in overdrive Position

Fill up with oil to the level Plug.
Adjust the va1ve, see Page 3'3.

Check the control valve and replace faulty parts'

Check the valve and replace fault,v patts'

Clearr the oil .tt litrcr'.
Check tl.re valve and repl,r.'e [atrltr ;tarts'
Remove the pttlnp anrl re;rlirce the ltlrtlruer
spring.
Check the parts in the cir:cuit

ísee rtiringl diagranr, }-ig. 3 on page 3-21 '

Replace -"olenr-,icl.

Adiust the lalr e. see 1-rnqc .3'.i.

Rernor.e the control ralre. i ak,r out untl clr:irn

the valve rorl.
f)isassemhle the overdrivc anrl replace the

I'acings.

(

(

Overdrive does not disengaec

li-OTE. This trouble lnlrst lle attenrled to as soon as 1'ossiblc' The car l)rtls[ rií)I

he reversecl nith the overdrive engaged since this crll c.rrtlc tl,tnrase'

Insufficient oil in the unit.
Worn or glazed clutch facings.

Worn or glazed clutch facings.

Blocked oil channel in valve rod.

Spring pressure on the clutch too low'

clutch slips in direct drive position when reversing

or when using engine as brake

FiIl up with oil to the level Plug.
Disassemble the overdrive and replace the

facings.
Check the oil pressuïe, see page 3-3.

See also under "Overdrive does not engage"

Disassemble the overdrive anrl replace the

facings.
Remove the control valve. Take out antl clean

the valve rocl.

Disassemble the overdrir-e antl check the springs

for the clutch drum. Replace faulty springs'

3-r0

Oil pressure too lorv.
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Fault tracing with pressure gauge SVO 2415

Insufficient oil pressure on both direct drive and overdrive

Fill up rvith oil to the level plug.
Clean the oil strainer.
Check the valve and replace faulty parts.
Remove the pump and replace the plunger
spring.
Remove the pump. Clean and if necessary
replace plunger and cylinder.
Check the valve and replace faulty parts.

5
Oil pressure too low- on direct drive

The control valve ball does not seal against the I Check the control valve and replace faulty parts.
seating in the housing. I If necessary, knock the ball lightly against the

seating with the help of a brass or copper drift.

&
Oil pressure too low on overdrive

&

.Ö

The control valve ball does not seal against the
valve rod seating.

Remove and clean the ball and valve rocl. Check
ancl if necessary replace the parts.

3-11

Oil level too lorr-.

Oil str:ainer blocketl up.
\on-reltr rr r r alr e le .rL..
Broken purllr plturuer return spring.

Pump plunger bincls.

Fault'r- retlucinc valve.
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svo 2262

svo 2412

svo 2413

svo 2415

svo 2417

TOOLS

The following special tools are required for work on the overdrive unit

Fig. 27. Spccial tools

I

t

(

ï

Puller for coupling
Drift for fitting front hearing on

output shaft
Drift for fitting rear bearing on

output shaft
Pressure gauge for checking oil
pre§sure
Drift for removing needle bearings
in planet wheels and for fitting
bearings in planet wheels and out-
put shaft

24119

Puller for oil pump
Key for valve seating, oil pump
Centering mandrel for splines in
planet wheel carrier and free wheel
hub
Press tool fitting coupling
Fitting tool for sealing ring, output
shaft
Puller for needle bearing in output
shaft
Puller for sealing ring, output shaft

S\rO 24118

sYo 2419

,{\'o 2421)

sYo 2.tr21

svo 2422

sYo 2423

s\ro 4030

3-L2

SVO 2262

ffi
ffi\,

svo2417 5V0 2418
svo 2419

Svozr.zz SVo 2/,21
- -i.:.--, "&

SVO 2/,23 svo 4030

5V0 2412 svo 2413

svo 2420 SVO 24ï5
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SPECIFICATIOl\{S
Gear ratio, overclrive
Oil pump stroke
Clearance betrreen the plunger and cvlinder in oil pump

Clutch pressure springs, length:
Loaded rtitli 36-38 lb (16.3-17.2 kg)

Oil pressure

Lubricant
viscosity (all year round)
guality

OiI eapacitv, transmission and overdrive . . .

P 1200

0.756:1
0.126" (3.2 rnm)
0.0002-0.0016"
(0.005-0.040 mm)

1.315' (33.5 mm)

470-540 lb/sq.in.
I )J-JÓ

Èngine
SAE 30
For Service
ML, MM, MS, DG, DNT OT DS
3 3/4 US pints-3 1/B Imp. pinte
(1.8 liters)

kg/sq.cm.)
oil

Ot

C"

O)

5
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