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Emission Controls. Design & Function

General

Emission Control  Systems
General

o

Volvo employs a var iely of mechanical ,  electr  cal ,
and e ectrornechanical  systems designed to
reduc€ the arno!nt of  pol lutants found in the
exhausl emissions.

The systems l isted belowvary In appl icar ion across
Todel vea-s dnd enq're rVpe\ L5c appl icalrols
cha I  ls on lhe pages rhal {ol low for t r formdtron o1
specif  ic appl icat ions.

Evaporar ve Conirol  Svstem

- Crankcase Em ssion Contro System

- Lambda SondrM System

Catalyt ic Converter

Altr tude Compensat ing Control  Pr-Assure
Regulator

Exhausl Gas Recirculat ion

Air Inject ion Reactor

The increasing str ingency in emission control
requirements mandated by Federal  and state
governmenls have effecled changes In emrsston
control  technology since the 1 975 model year.  The
Cal i fornia Air  Resources Eoard (CARB) has set
unique exhaust emissions standards for cars sold
in Cal i forniaj  this is why the emission control
equipment may vary with engine type within a

Thls manual descr ibes the construct ion and
funcl ion of the emission controls thar were
rncorporated to meet the emission requiremenls
tor each model year and model.  Refer to oiher ser-
vice l i terature, i .e.  service manuals,  for the adjusr,
ments and fault  t racing of emission control

o

Lombda SondrM is a trademark of Volvo Cars of North America



Emission Conttols, Design & Function

-Applications Chatt-
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Applications Chart-
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Emission Controls, Design & Function

-Catalytic Convertet-

CATALYTIC CONVERTER

General lr

Cleaned

gases

Steel wool Ceramic rnaler ial

Catalyt ic Converter
This is a supplemenlary device in rhe exhaust
s y s l e n .  d e - g r e d  l o  . l e o r  u p  I h e  r p m d r n n g
uncrean exnaust gases.

This device is mainly a steel container wrur a
ceramic mater ial  insert ,  designed to tet  t rre
p) l -ou<t gdse: pass th.ough chanae - i r  l l -p rr5er I
The channel wal ls afe covered by a rhin layer ol
metals These metals act as catalysts,  permit t ing a
chemical act ion to occur wi iho!t  actua y taking

Damage 1o the catalyl ic converter wi l l  rcrease
exhaust gas emissions Addi l ives to f !er ano
l u b ' i . d r . n q  o r l  w r l l  r r o d r '  t h p  c o n v e r t . ,  o p a r o I | o r
Even shon periods of operat ion with fuel
containing lead addir ives wi l l  cause the caia yt ic
. o r v e r l F r  t o  o d r t i v  o .  c o m p t e t F r y  l o s e  r t s

At exlremely high lemperatures in the convener
(more than 1400oC=2500.F) the cerarnic body
m e l t s .  A l  1 0 O 0 o C  ( 1  8 0 0 o F ) ,  r h e  c o n v e r r e r
effecl  vere-s wrl l  bp r-npar.ed be.ausp rhe a, rve
catalyl ic surface decreases.

Component Types

Oxidation-Type (Two-Way) Catatyric Converrer
This is the standard type of catal}1ic conve(er h
wi l l  oxidize carbon monox de (CO) and hydro
carbons (HC) in the exhausr gases by subjecr ing
thern to combust ion by using extra air .  Tne eno
prod!cts are carbon dioxide and water wh,cn are
blown our by the exhaust sysrem This type of
catalyt ic converler wl l  convert  only a srnal l
amount ol  the nirrogen oxides (NOx)

Combust ion of carbon monoxide and nyoro
carbons rs normal ly achieved in an enviror]ment
w i h a  h i g h c o n r e n t o f  o x y g e n a n d a t a t e m p e r a l u r e
of 650oC (1200'F) or higher.  This remperarure
cannot be reached in the exhausl system under al l
engrne operat ng condi l  ons.

a
f,
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Emission Controls, Design & Function

-Catalyl ic Convet ler-

By means of  the caia ly l ic  conve(er ,  lhrs
rdn be o. l .  Fved ar  lerperd_-re\  ac

low as 3OOoC = 575'F

Plat inum and rhodium are the mosl rmportanl
substances ln ihls lype oi  converler

The most impo(ant substances used are plat inurr i
and pal ladium. These metals are evenly spread
over a ceramic body with a cel lular structure. The
exhaust gases come rnto contact wrlh these
surlaces as they pass lhrough the converter.  The
calalyl ic ceramic body is not in any way used'up

Three-Way (Oxidat ion & Reduct ion)
Catalyt ic Converter
The purpose of the three-way catalyl ic converler is
to oxrd ze carbon monoxide (CO), hydrocarbons
(HC) and reduc€ oxides of ni t rogen (NOx) in the
exhaust gases. This is achieved by convedrng
carbon monoxide and hydrocarbons to carbon
d oxide and water.  respectrvelY. Al  the same t ime,
oxides of ni t rogen are converled to n l rogen and
water.  The operat ing range of the three way
catalyl ic conve(er s l imi ied to a narrow band
d r o . n d  r h F  d p a l  a , '  f u . l  r a r i o  f o r  ' h e  F n g i n p
Wlth n this band, the conversion of carbon
T o n o \ r d a  l - \ d  o  €  b o r c  d 1 d  o l i d a \  o l  n r r r o q e r
can take p ace most eff ic enr ly

The three way catalyt ic converter accelerates the
react ion of carbon monoxide, hydrocarbons and
oxldes of nhrogen ai  temperatures as low as
300'C = 575'F.

o



Emission Controls, Design & Function

- C ra nk case E m i s s io n C o ntrcl s -

CRANKCASE EMISSION CONTROLS

-,'.tti',;;r'l ' .
Gen€ral ized PCV'I . , . , . .1

General a)
Calibrated The crankcase emission controls prevent crank_

c a s e  g a s e s  f r o m  b e i n g  r e l e a s e d  n t o  t h e
almosphere. Instead, the crankcase gases are
drrected 1o the intake man fold. Crankcase gases
are rernoved irom the crankcase by posit  ve crank-
case vent i lat ion (PCV). Engine vacuum dr?rws rne
crankcase gases out,  rhus a owing fresh air  ro be

Components
(Not al l  components appear on a modetsj  designs

Posit ive Crankcase Vent i lat ion (pCV) Valve
Regulates the f low through the pCV sysrem.
During periods of decelerat ion and idte, manifotd
vacuum s hlgh. The high vacuum calses the pCV
valve to restf ict  rhe air  f  low. During acceteralon or
constant speed operat ion manlfo d vacu!m is low.
The lower vacuum al lows the pCV vatve to open
i u l l y .

Flame Guard
Prevents a possible backf i re from enter iDg rne
crankcase. Should the backf i re enter the oranK
case, h could lgni te the btow by gases. per iodic
cleanrng of the i tame guard hetps prevent
crankcase over pressure.

Nipple
Regulates the crankcase gas f low and ensures ihat
.  dn( .a .p  vd . rLm ooF-  ro r  bFLomp e .ce<sr \ ,e

Oil  I rap
Separales oi l  f rom gases and rhus reduces oi tcon-
sumplron and emrssrons. An addit ional benel i l  is
more effect ive control  ol  the vacuum in rhe

Oil  t rap

Dra n 0)

a)

o

Gases

(\ to 'nrure

i [] 
ma.'rord

U [.- r': ppr"
€

Oii  return to Gases from

E a r l y
oesrgn

l)



Emission Controls, Design & Function

Crankcase Emission Controls-

0 C B A N K C A S E  E M I S S I O N  C O N T B O L ,  C O M P O N E N T  P L A C E M E N T

Gas f low ar
hrgh load

Gas f low a1

B21F-Turbo
Crankcase vent i lat ion gases are routed to a point
in front of  the turbo charger.  Vacuum is always
present when the engine is running and no addi
l ronal connect ion with the inlake manlfold is

There s no f lame guard at the oi l  t rap.

B21F (Non'Turbo)
1 Flame gua rd.
2. Hose, channel ing crankcase f !mes to the

iniake manifold.
3. Nipple with or i f ice
4. Hose, channel ing:

fresh air  f rom the air  c leaner to the crank-
case ( idle)
or crankcase fumes to the air  c leaner
(cruising speeds)

5. Inlake manifold.
6. Air  c leaner.

t

)

0



Emission Controls, Design & Function

-Crankcase Emission Controls

827F, B28F
1 .  O i l  t r a p .
2 .  F l a m e  g u a r d .
3. Hose, channe ing crankcase fumes to the

intake manifold.
4. Distr ibutor pipe.
5. Nipp e with or i f ice.
6. Hose, channel ing

kesh air  f rom the air  c leaner to the crank-

c r a n k c a s e  I - m F s  r o  l h F  d i  ,  ' p a n e r  l c r u  5  n g
speeds)

7 Intake manifold
8. Air  c leaner.

B 2 1 F - T u r b o
Oil  is separated from the crankcase gases by an oi l
t rap shown ln the i l lustrat ion. l t  is connected to the
lnlet system before the lurbocharger,  and to the
intake manifold

Depend ng on engine load, crankcase gases are
conducted along di f jereni c ircui ts.

A cal ibrated nipp e in the inlake manifold
regulaies the gas f  ow and ensures that crankcase
vacu!m does not become excessive.

a)

l)

t)

0)

l
2 .
3 .

Callbrated nlpple
Oil  t rap
Drain hose a)

B23F , B23OF
1 .  P C V  n i p p l e
2. Flame guard
3  O i l  t r a p



Emissian Conttols. Design & Function

-Evapotative Conttols

EVAPORATIVE CONTROL SYSTEM

0 General

Charcoal

Syslem prevents gasol ne fumes ( e vapors)from
be ng released lnlo the almosphere Fumes lrom
the Jue tank are channeled to the evaporat ve
control  can sler carbon in the canister sl()res the
gaso ine fumes unt I  the engine is slar led. With
i h e  e n g i n e  r u n n i n g  t h e  g a s o l l n e  f u m e s  a r e  d r a w n
into the fLre induct ion syslem

Components
( N o  a l l  o l  p o _ e ^  5  " p p F d -  

o n  a ' l  I  o d P l s  d p ( i S n <

Lt.....-.-

o fus,

0

Evaporat ive Control  Canister {Carbon Fi l ter)
Canlsler conlains aclLVe carbon which absorbs
gaso ne lumes The use of alcohol or a coho -
gasol ne fuels wi l  red!ce the effecl iveness oi  l i re
oharcoal in the canrster

Balance Valve (Equal izat ion Valve)
Controls the connect ion belween fuel lanK a' iu
- o v a p o r a t i v e  c o n t r o  c a n i s t e r .  B a  a n c e  v a l v e
incorporates both over-pressure and under
pressur-o valves Th s valve was discont inued in
1980 and was replaced with tank re ef va ves
ncorporated inro the fue f i l ler capO

o

T-

- ' -

f  l l e r

Type 1 Located on fuel  t .nk



Emission Contrcls, Design & Functjon

-Evapotative Contrcls-

Valve c loses when vehic le is  inc l ined to one s ide
more than 454 This prevents fuel  leakage v ia rhe
evaporal ive system hose in the event  of  a col l is ion.

Canisrer

Air  Valve {Purge Valve, Vent Valvel
Controls the connect ion between evaporat ive
control  canister and intake manifold.  Valve closes
when engine rs not running, thus prevent ing the
escape of gasol ine fumes from the canister.  A
purge control  vacuum signal is taken ahead of the
thrott le plate in the closed posit ion. At engine idte
a smal l  purge f low occ!,rs through the consranr
purge hole in the canister valve. When the thrort te
is opened, the vacuum to the purge control  al lows
lul l  canister purge at a control led fate.

f;

0)

f)

o

Tank Beliel Valves
Located in the fuel  f i l ler cap Two safety vatves
prevent damage to lhe fuel  system in the evenr or
darnage or blockage to the vent system. One valve
opens during perlods of over,pressure, the other
dunng periods of under-pressure

0

to

Canrster veni

I
To charcoal

l i l ter

P u r g e



Emission Conttols, Design & Function

-Evaporctive Controls

EVAPORATIVE CONTROL SYSTEM, COMPONENT PLACEMENT

B27F 11976-19771

B27F l1978l

ampli f ier for
EGR system

fuel tank

Vehicles with impulse relay

/

""18o,,,@



Emission Controls, Design & Function

-Evaporative Contrcls-

a27F ( ' t979l

B 2 8 F  { 1 9 8 O - 1 9 8 2 )

O

0)

t)

Early type

Late type

l)

0

Vehicles wi lh impulse relay

A6d
a;o 0
A DIST.

\+,A
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Emission Controls, Design & Function

-Evaporative Controls-

B21F  {1976-1980)

B2l F Turbo 11982 |

Ealance

I
I
I Air valve L:

Charcoal
f i l ter

o



Emission Controls, Design & Function

-Evaporative Controls

8 2 1 F  ( 1 9 8 1 - 1 9 8 2 )

B 2 3 F  ( 1 9 8 3 , )
8 2 3 0 F  ( 1 9 8 5 - )

O

o)

0

t,

Va ve c loses when
vehic le leans more

than 45o

Canis ler



Emission Controls, Design & Function

Air Pump

AIR PUMP SYSTEM

0 General

Adm ts fresh air  to ihe hor exhausi gases in rhe
exha!sl  manifold.  The fresh air  aids In oxid zing
hydrocarbon. Alr  is drawn in through the air  f i l ter
The compressed a r  is fed oul of  the pump through
the diverter valve

Components
(Designs may vary)

Compresses fresh alr  to be forced ntotheexhaust

It

I
I

D r l v e

I

o



Emission Controls,

Diverter

Design & Function

Diverter Valve
This valve has two funct ions. l t  regulates the air
pump pressure. l t  a lso shuts off  the air  del ivery
when the engine vacuum is high. l f the system was
al lowed to operate under this condit ion, f resh air
mixed with the overly-r ich exhaust gas vapors
would cause a backf i re.

Back{ire Valve
The backf i re valve admits air  into the exhaust
manifold but prevents return of exhaust gas to the
air  pump so lhal ,  in the event of a backf i re or air
pump malfunct ion, damage to the pump and,/or
the dr ive belt  wi l l  not result .

0

,)

O

a;

Backfire valve



Emission Conttols,Design & Function

-Ai Pump-

A I R  P U M P  S Y S T E M  C O M P O N E N T  P L A C E M E N T

c

I

I
B21F 11976'1977)
1  A i r  p u m p
2. Diverrer valve
3 Backf ire valve

B27F 11976 1977l '

2 D verter valve
3 Backf ire va ve

I

I

0

o



IEmission Controls, Design & Function

-A lt it u de C ompe ns atot -

ALTITUDE-COM PENSATING CONTROL PRESSURE REGULATOR

Generar 
0

Regulator aulomal ical ly adjusts the fuel  in ject ion pressure fordi f ferenr al i l rudes. The regutator decreasesrhe
inject ion pressure at higher al t i ludes io automatlcal ly adjust for the lower air  density.  This maintains rhe
correct air , / fuel  mixtLlre and ensures the lowest Dossible emissions.

Component

Control  Pressure Regulator Incorporat ing
Alt i tude-Compensat ing Device
The amount of fuel  which the eng ne can burn
depends on the amount of oxygen suppl ied ln the
air  with the fuel .  A1 high al l i tudes the air  densl iy
(and, therefore, the amounr of oxygen)decredses,
for a given volume of air .  The fuel supply must also
be decreased in the same proport ion. The control
pressure regulator is af fected by atmospheric
pre5surc Al higl_ al l i ludeq the prFS\rre aclrng on
the diaphragm in the regulator ls less than ar low
alt i tudes, and the diaphragm consequent ly rakes
up a sl ight ly lower posit ion. This lncreases ihe
spring iorce and rhe regulator coses sl ight ly
which resu ts in an increase n control  pressure,
i .e.  a correct fuel lair  m xture.

NOTE
The control  pressure regulator is also control led
by temperature. This al lows for a r lcher fuel , /alr
mrxture when the engine has nol reached the
normar operat|ng temperature.

)

To intake
manifold

Compensator

0

Atmospheric pressure

I

I
Spring

D i a p h r a g m

0

To inlake
manifold

(
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'Altiude Compensatal

A L T I T U D E  C O M P E N S A T I N G  R E G U L A T O R ,  C O M P O N E N T  P L A C E M E N T

a21F 11916-19 / '1)'f

I

I

I

Contro press!re regu ator

B27F 11976 1977)

C o n l r o l

I

I

T h

{i

Cold stan iniector

R ] G H T  B A N K

set l ing

23

0
L E F T  B A N K



Emission Controls, Design & Function

EGR System

EXHAUST GAS RECIRCULATION

General 0
The Exhaust Gas Recirculat ion (EGR) system is
used to reduce oxides of nl t rogen {NOx) emif ted
from ihe engine exhaust.  Formation of NOx takes
place al  very high temperaturesr consequent ly,  i t
occurs during the peak temperature period of the
combust ion process. To reduce and control  NOx
formatron, only a sl ight reducl ion in peak
lemperaiure is required This reduct ion can be
accomplished by introducing smal l  amounts of an
inert  gas into the comb!stron process. l f  ioo much
inert  gas is al lowed ln ( ie.  stuck EGR valve) the
engine wi l l  id le roughly or nol  ai  al l  The end
producls ol  combuston provide a cont inuous
supply of relat ively inert  gases, rherefore, i t
becomes a matter of recirculat ing those gases n
rne correct proportron.

To tap this conl in!o!s supply of iner i  gases, a
connect ion is made between the exhaust and inlel
rnanltolds.

There are two basic rypes of EGR sysrems, the ON
OFF lype and the proport ional EGR sysrem

Components
(Not al l  components appear on al l  rnodels;  designs

EGR Valve
A vacuum act ivated shut off  and merering valve
Conlrols the f low of exhaust gases from lhe
exhaust manifold to the inlet  manifold Englne
vacuum ar the EGR valve causes the valve to open.

)

0)

0

l) (

t , I

Allows vacuum to the EGR valve only when the
engine is warm. This wax-type thermoslat b ocks
s y s t e m  v a c u u m  u n t i l  i h e  e n g i n e  c o o l a n l
temperature reaches 600C = l40oF.

r)

ampll f  ier

20
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Emission Controls,Design & Functton

EGR System-

Controls the vacuum to lhe EGR valve Solenoid ls
actuated by a microswrlch.

Vacuum Ampli{ ier
Anrpl i f ies low nlake vacuurn The vacuum
ampll f ier receives vacuum irorn both lhe slrong
inrake manifold source, and frorn the weak intake
vacuum which is to be amPli l ied

Used 1o act iva le the solenold valve which contro ls
the EGR valve By precisely  sens ng ihe throt t le
p late angle,  the swl ich is  able to shut-of f  vacu!m
io the EGR valve at  id le and fu l l ' throt t le\\

\o)

EGR Reminder Light
A reminder that the EGR syslern needs inspect ion
L i g h t  c o m e s  o n  a u i o m a t i c a l y  a l  1 5 . 0 0 O  m i l e
(25.OOO-km) intervals regard ess of lhe condit ion
of rhe EGR sysrem

o



Emission Contrcls. Design & Function

-EGR System-

Solenoid valve

Vacuum ampli f ier

EGR SYSTEM, COMPONENT CONNECTIONS AND PLACEMENT

B21F (1976. excepl Cat i tornia modets)

Nipple and hose
m a r k e d  ' R '
(Reservoir)

Nipple and hose
m a r k e d  " o '

(Output)

Nipple marked

0-

0

Sr

I

Nipple and hose
marked "S'

(Spark advance

821 F (Cal i {ornia 1 976-1 97A}

0)

EGR valve
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EGR System-

0 2

, t '
B27F 1197 6l
I  V a c u u m  a m p l l i e r
2 Thermostal
3 EGR valve

0

0

t

I

I

(Reservoir)

m a r k e d  " O '
( O  u t p u t )

N i p p l e  m a r k e d
"V" (Ventur i )

N pple and hose
m a r k e d  " S '

(Spark advance

B27F {Cal iJornia 1 976 1978)

o

Nipp e (or l l ice)

E G R  v a  l v e

So enoid

V a c u ! m  a r n p l i t i e r
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Emission Controls, Design & Function

PULSAIR SYSTEM

General a
The "Pulsalr"  syslem replaced ihe aLr lnject ion
reaclor (A. l  R.) on certain automobi les made for
the Canadian markel When an eng ne is r !nnrng
there are pressure pulses in the exhaust manifold.
These pressure pulses are fol lowed by vacuum
pulses. The 'Pulsa i '  syslem al lows arr i rom the
air  c leaner 10 enter ihe exhaust manifold during
tnese vacuum purses

The check va ves
enrer ing the a r

Piping

)

n
prevent exhaust gases from

cleaner durlng the pressure

The piping distr ibutes the a r  f rom the air  c leaner
to each exhaust out let  on the exha!st manifold

0

I

t , l

I

Check valves
P i p i n g

24
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-Lambda Sond

LAMBDA SOND SYSTEM

:  r -1 )  ' . r? " .
.5.1 -
\ __,,\ Micro

...1
I

t,F 
z.'.. :;

l.::(F,
./''l \ l
( / " +,t-1
\\ / Lta
' '  .  = i i $  1 t

t.r ' 'o*E
i  1 \
I r '=-<

l , :  
f

v \-t \ .--.
C a t a l y t i c

I
dl l ferenl ia l  swi lch

General

I

0
a c l L r a  a l r ;  i u e l  r a t  o
o p t  n L r m  r r r  f u F  r a r l o

This s  a se f -adlustrng engLne contro l  svs lem
des gned lo reduce emissLons and lmprove i l le l
economy. An exhaust  qas sensor,  (oxygen sensor,
aso ca ed Lambda sensor,  or  Lambda Sond)
moni lors the oxygen content  ot  the exhaust  gases
leaving the engLne The exha!st  gas analys is  s  led
1lo a L o\Po ,ool  IPAobd.  r '  ra1 Trr  c  Lo i - '

uousy adjusts lhe a i r  f le  rat io  to provrde

opl im!m condi l ions lor  combustron and €f f ic ient
e l i m l n a t i o n  o i  a l  t h r e e  o i  t h e  m a l o r  p o l l u t a n t s
(hydroc.rbons,  carbon monoxide and oxides o l
n i r rogen) by a 3 way cata ly t ic  converter

I M P O R T A N T I
Smal i  amounls of  lead are suf f  c  ent  10 damage
rhe Lambda Sond Unleaded gaso ine must  be
t ] s e d  a l  a  l l L m - . s

A l l o w s  n e a r y  I O O ' ' .
calalyt  c converier
Relatrvely clean exha u sl

:r_Jl|[irec t  on - r \ \  ,cdp 
FP

E xhir  usr gas

C e r a m i c  i n s e r l

comlrus l  on bY lne

gases

Sond = Sw-"d sh for "sensor"

ComPonents
(Not  a l  cof i rponents appear on a I  models;

I  
d .  ' o r \ 1 " \ , " ' \

L lnhealed Heated
Lambda Lamb,]a

rerm nar- i .  , ,a.mlient I

I
Lambda Sond (Oxygen Sensor)
Measurements are taken by a ceramic sensor In
t h e  L a m b d a  S o n d  l  p r o d u c e s  a  s m a l l v o h a g e  ( 9 0 _
l0O mV) ln proport  on to the di f ference belween
rhe oxyqen conl- .ni  of  the exhausi gas and the
oxygen content of the ambient arr  Exhaust gases
r ' a a  u p  r .  b p u r n \  ' o  o o P ' i r r 6  , r

350oC = 6600F In some models thc oxygen sensor
may nol  heal  up q! ick y  enolgh 1{)  the operat  ng
ler iperature o l  13500C 660'F)  d!e to ower
e x h a u s t  g a s  t e m p e r a l u r e s .  T h i s  m e a n s  s o m e
Lambda Sonds are heated by an e lect r rc  e emenl
H e a l e d  L a m b d a s  a r e  f o u n d  o n  t h e  i o l  o w n g
e n g  n e s  l a l e  1 9 8 4  8 2 3 F ,  a n d  a l l  B 2 3 O F

l l e a t  n g

Cera rn ic

o



Emission Contrcls, Design & Function

-Lambda Sond-

Fuel Inject ion

Control  Unit
Monitors var ous sensors and controls

Engagement, /disengagernent of main retay
(current supply ro conlrol  !ni t ,  tnjectors, etc.)
Fuel supply by vary ng injector open trme
l d lp  cppFd by  vd-v inq  d  .  ̂ on t ro  vd  ve  oppr r ' lg

Control  uni t  incorporates a micro computer

The output from the oxygen sensor is fed into the

I

This device suppl ies a control  current ro lhe
lrequency valve The control  current has a set
frequency and operaies by varying ihe duly cycte.

When l l -e oxygen spnsor rq '  o lo.  or defe, LVp d' i . p d  L o r  o l  p r o g r a m  r c  e n q a g p d  d t . p r
approx marely 5- 10 seconds.

A Input signals Irom sensors

()

t)

c

D

Conve(s each signal into digi ta iorm which
can be interpreled by computer

lnput and oulput sect ion
Conlrols informal ion f low in compurer

Micro processor:
compares air  input and engine speed inpul
to lniorrnat ion slored n memory
calculales amo!nt of  fuel  ro be injected
a d a p t s t h e s e v a  u e s w i t h r e g a r d t o i m p u  s e s
lrom other sensors

Conr,f ln( orF, r .p ' ' l tornat on on dpprop drp
f!elquant i i ies and ign t ion r iming fordi f ferenr
air  masses and engine speeds.

Converter
Converts signals l rom micro,comp!ier io
voltages for control  of  system relay, in lectors
and air  control  valve

I I

, (I

2 6



Emission Conttols,Design & Function

Lambda Sond

I

0

0

I

)

I

This device nf luences the fuel  f low by varying
the pressure on lhe underslde of the
diaphragm in the pressure regulai ing vatves
of the Cl fuel  njeci ion system.

The frequency valve operates on a set
kequency and by varying the ral io of c losed to
open trmes in the circui t .

Feminder Light,  Lambda Sensor
(Non-heared only)
I n d l c a t o f  l i g h t  o n  t h e  i n s t r u m e n i  p a n e l w h i c h
is act ivated ai  30,000-mile {5O,OO0,km)
intervals.  When l ight is act ivated, Lambda
sensor sho! ld be replaced.

0

dETTEEEffi o !.lElEtdL



Emksion Contrcls, Design & Function

-Lambda Sond-

LAMBDA SOND WIRING DIAGRAM
24O series/1977

B

0

0

0'
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Fmission Conttols,Design & Function

-Lambda Sond-

L A M B D A  S O N D  C O M P O N  E N T  P L A C E M E N T
24O set ies/1917

Bo

0

I

I

0

i i-ri i '

,-.:=: t :=
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Emission Contrcls,

-Lambda Sond

Design & Function

L A M B D A  S O N D  W I R I N G  D I A G R A M
240 set les/1978

Fuse No. 7

Legeno:

E Tesl nstrumenr pick-lp poinr

G Eleclron c pump reLay

0 {

0

rl

I (

,I

Frequency valve operating

reqLency varve curreni
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Emission ConUols, Design & Function

-Lambda Sond

L A M B D A  S O N D  C O M P O N E N T  P L A C E M E N T
240 series/1978

r!llu!r

@\
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Emission Controls, Design & Function

-Lambda Sond-

L A M B D A  S O N D  W I R I N G  D I A G R A M
260 series/1978

Fuse No. 7
Fuel Pumps

Frequency valve operating

requency varve current

(0

0

'f

c

(

(

(

[0mt

o

LJ
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Emission Conttols,

L A M B D A  S O N D  C O M P O N E N T  P L A C E M E N T
260 serles/1978

Design & Function

Lambda Sond-

B0

I

I

I

o
\l

2\

./_ *- -

,ee 18 b

K

(:_.

g
YS
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Emission Controls,

-Lambda Sond

Design & Function

L A M B D A  S O N D  W I R I N G  D I A G R A M
240 series,/1979

Fuse No. 7:

Legend:

E TGt instru@nt !tck-

G Eloctbni. pump bl.y

{)t

t)

)

fl

I

. (

I

Frequency valve operat inq
DorEd Ine  rnd icaLes
riequency va ve curenr

34



Emission Conttols, Design & Function

-Lambda Sond

LAMEDA SOND COMPONENT PLACEMENT
24O seties/1919

I

I

I

I

I

I

D

E

0



Emission Contto/s, Design & Function
Lambda Sond-

L A M A D A  S O N D  W I R I N G  D I A G R A M
260 series./1979

Fuse No. 7:

E Eletonic pump retay

H T6st instrumoni pick

I

\

/

'o(
't

(

I

Frequency valve operat ino
Doued lne  'nd ' .a rFs
Ireque.cy va ve curenl
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Lambda Sond

LAMBDA SOND COMPONENT PLACEMENT
260 serles/1979

0
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Emission Contrcls, Design & Function
-Lambda Sond-

I
I

LAMBDA SOND WIRING DIAGRAM
B21F/1980

Fuss No, 7:

L€g€nd:

E T6t irqtruEnt dck,

G El€crMac plnrp r.lay

0)

@(

f ' (

Frequency valve opercting

lrequency valw cutrent

B



Emission Conttols, Design & Function

-Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
B21F / 19BO

B
0

!

0

t

l
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-Lambda Sond-

& Function

J
LAMBDA SOND WIRING DIAGRAM

B28F / 1gao

Fus6 No. 7:

L€g6nd:

E El.ctFnic p{mp i€lay

(

{

o

@l

f,(

Frequencv valve ODeratino
Dofleit hne iidicares 

-

trequency valve c!iienl



Emission Controls, Design & Function

Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
B28F /  19AO

B,f A

l

0
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Emission Controls,

-Lambda Sond-

Design & Function

LAMBDA SONO WIRING DIAGRAM
B21F /1981

Fuso No. 7:

Logend:

E T6t iNrimni pict-

G ELctbnic puhp rsLy

Warm engine,

Cold engine,
Cncuit lhDuEh rlr.rhal
Bwitctr i. cl@.d = system
op€rate on lir€d cvclo 6nd

o

42



Emission Controls, Design & Function

-Lambda Sond

LAMBDA SOND COMPONENT PLACEMENT
B 2 1 F  /  1 9 8 1

!

0

I
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F-1-g
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Emission Contrcls, Design &
-Lambda Sond-

L A M B D A  S O N D  W I R I N G  D I A G R A M
B 2 1 F  T u r b o , / 1 9 8 1

Fuse No. 7:
Fuel pump (m.in pump)

Legend:

J El.dtronic pump r.l.y

Acceleration.
Incr..si.g @mpre$r dbchrqo
p.G3!rc caus. ote$ure
switch ro gDund rermiml 7
ot Eloctonic modlle. this
will 6!so Lambda syst€m ro
op.Ec on speial fircd cycle
and prcvido .nrichhent.

0

I

0

Normal driving.
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-Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
B 2 1 F  T u r b o / 1 9 8 1

,l

I
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Emission Contrcls, Design & Function

-Lambda Sond,

LAMADA SOND WIRING DIAGRAM
B2AF/19A1

Fuse No. 7l
Fuel pump (n8in pump)

Legendl

E Elecr.onic pump relav

.nrichmenl ai m.{huF

0

Circuit thDuqh rhermal lwitcn
is clos.d = system operaGs on
iix€d cycle and provids icher

Maximum acceleration,
Circuit l'lEugh micb switch
is closed = sysl€m opeGles on
lix6d cycle a.d provides richef

0

a

Cold engine.
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-Lambda Sond

LAMBDA SOND COMPONENT PLACEMENT
B2AF / 19A1

0

0

0

&

*t
.-:-':/:t g(-,\@

@7

f
4'l iF

(!tF
qd lF
4d Fcd te
+El E
tuh

$dF



Emission Contrcls,

-Lambda Sond-

Design & Function I
L A M B D A  S O N D  W I R I N G  D I A G R A M

B21F /  1942

Legend:
A Conn.cror, oryg.n.oDsot

Elerrcnic contol unit
B Oryq.n sn.or (L.mbd.-e.dl
C Conndtor, lu.l t.nk pump
D C.p.citor, i!.1 ttnk pump

H T.mp.rdur. swilch
I r.5t innruhsnt pick-up
J ContEl pr.*oro rogul.tor

M Thorm.l time $irch

R.lay, orysen $nsor syslom
El.ctrenlc conrrcl Unit,

F!.1 pump {m.in pufrp)

o

T

M

Fuse No. 5:

Fuse No. 7:

Fuse No. 13:

B
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LAMBDA SOND COMPONENT PLACEMENT
B21F /1982
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Emission Contrcls, Design & Function

-Lambda Sond

L A M B D A  S O N D  W I R I N G  D I A G R A M
B21F Iutbo/1982

Legend:
A Connetor, oxygon s.Eor

El.clronic Conllol lrnit
B Fu6lpump lm.in pump)
C Conn.ctor, lqel r.n* puhp
D C.plcitof, ruol tlnt pump

H h6$ure 6wiich {aeeterarion

( Pt€e.ub swft.h lov.rtord S Co rol pr.3.uBEgut.ror

v orys.n lonsor ll.mbd!.sodl

N i.1., orygon sensoEvsteh
o Et.clFnic Conrot Unit

P T.st iBrrum€nr pick.up

lww

Fuse No. 5i

Fuse No. 7:

Fuse No.13t

I
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Lambda Sond

LAMBDA SOND COMPONENT PLACEMENT
B21F Iutbo/1982

,|

0

0

I

ffi r
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Emission Contrcls,

Lambda Sond-

Design & Function

LAMBDA SOND WIRING DIAGRAM
azaF /1942

Legend:
A Connsclor, Eloctronlc Control Unit
B Oxygsn sonsor {Lhbd.-sond)
C C.pscltor, tuel t.nt pump

I Tamporaturo switch
J Test instrunont pict-up
K Rsl.y, oxyg.n s.nsor syst6m
I Pre6sure ditlorcntial 3witch
M Therm.l lim. swilch

O Control pra$urc rogul.lot

R lgnition 3y.tem El.drcnic

(

qWffi
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-Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
a2aF / 1SA2

L 1.,' E.

"ffi^;,"t wt9
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-Lambda Sond-

LAMBDA SOND WIRING DIAGRAM
B21F Turbo,/1983

FCU,
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-Lambda Sond

LAMBDA SOND COMPON ENT PLACEMENT
821 F Turbo,/1983
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Emission Contrcls,

-Lambda Sond

Design & Function

L A M B D A  S O N D  W I R I N G  D I A G R A M
B23F /  19A3

Legend:

E Air conditiotring switch

O Tompcrature ssnsor

B El€ctronic cont.olunit (EFUI
K Fuolpuhp {main pumpl

D
f+

TO IGNITION
EL, CONTROL UNII

.!

r

Fuse No. 5

Fuse No. 7:

Fuse No. 13:

E

J

\:

56



Emission Controls, Design & Function

-Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
a23F/19A3
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I

si\'.:--3



Emission Controls, Design & Function

-Lambda Sond-

LAMBDA SOND WIRING DIAGRAM
823F, B21F Trtbo/19A4

A Control unit
B Press!.e enrichment sv
C Microswitch
D Charge air overpressure swrL

Turbo
E lgnition switch
F Fuel pump relay
c Lambda sond test point
H Coolanr rehp swirch
I F.equency valve
J Lambda sond system relay
K Fusebox

Fuse No. 13
Combined instrument
Direct ion indicators

Engine runnins
Frequency v.lve in duty cycle

Engin€ running
Frequ€ncy valve engsg€d

e'

58

Engine stalled
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-Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
823F, B21F lutbo/1984
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Emission Contrcls, Design & Function

-Lambda Sond-

LAMBDA SOND WIRING DIAGRAM
8230F. 1985

/Fi.
o

Fuse No. 4

No other funct ions

A Control unit
8 Microswitch, AC
C lgnition switch
D Fuel pump
E Main relay
F Fuel pump relay

H Breaker

Ambient temp sensor

ldling valve

Test point, Lambdasond
lgnition system, control unit
ldle sp€ed adjustment

K

N
o

o
104
222
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'Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
8230F, 1985

213

' i A
QlP,

w
F4
II

" 225
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Emission Contrcls. Design & Function

Lambda Sond-

L A M B D A  S O N D  W I R I N G  D I A G R A M
B21F Turbo./1985

E.sine running
Frequency valve engaged

A Cont.ol unit
B Lambdasond
C Microswitch
D Charge air overpressure switch,

Turbo
E lgnition switch
F Fu€l pump relay
G Lambd.sond test point
H Lambdasond sgnsor {blocking)
I Frsquency valve
J Lambdasond syst€m retay
K Fus€box
L Pressur6 ditferentiat switch
4 ignition coil
100 Fusl pump
101 Control pressure regulator

o

Engine running
Frequency valve disensaged Engin€ stalled

0
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-Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
B2l F Turbo,/1985

3t 99

EF3
119
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-Diesel Emission Controls-

DIESEL EMISSION CONTROLS

General

Volvo 24o-series diesel engines l ike the 24O-
series gasol ine engines employ emission control
devices to reduce exhaust gas emissions. These
systems include the fol lowing:In take

mani fo ld
Crankcase
vent i lat ion

Cyl inder head

Posit ive Crankcase Vent i lat ion
High Alt i tude Compensat ion

Positive Cmnkcase Ventilation
The PCV system prevents crankcase
being released into the atmosphefe.
crankcase gases are admitted to
manifold.

gases irom
Instead, the
the intake

o

Aneroid

Solenoid

High Altitude Compensation
Pre-l984 diesels require the fol lowing adjust-
ments for operation above 4,000 feet:

Inject ion t iming Increase by 0.07mm for each
3,300 feet (1,000m) increase in al t i tude.

Injected fuel  amount -  Reduce by 2.3 mrn3,/stroke
for each 3,3O0 feet (1,oOOm) increase in aki tude.
This corresponds to a counterclockwise tLrrning of
the adjuslment screw by 350.

1984 - models are equipped with a high al t i tude
compensat ion system. This system advances the
ignit ion l iming at high al t i tudes. An aneroid unit
operates a micro switch which via a solenoid valve
controls the fuel  feed pressure which in turn
controls the iniect ion t imer posit ion.

feed
p u m p

Inject ion t imer piston



Emission Controls, Design & Function

-Specifications-

TUNE UP SPECIFICATIONS

1977 Model YeaI

ldle Speed:

B21F - 900 t  50 rpm al l  {except Canada w./automatic trans.)
-  850 t  50 rpm (Canada w/automatic trans.)

B27F - 90O rpm

lgnit ion Timing: (750 rpm, vacuum advance disconnected)

B 2 1 F  -  U . S .  m o d e l  . . . . . . . . . . . . . . .  . . . . . . . 1 2 o B T D C
-  C a n a d a  m o d e l  . . . .  .  .  .  .  .  .  .  .  .  .  .  .  1  5 0  B T D C

B27F - 100

CO Content:  (at  normal operat ing temperature)

B 2 1 F  -  U . S .  F e d e r a l  . .  . . . . .  . . .  .  .  . .  . . . .  1 . O a / o  ! O . 3 %
-  C a l i f o r n i a  . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  1  . 5 %  !  O . 3 ' / o
-  c a n a d a  .  .  . . . .  . . . .  .  2 . O %  ! O . 3 %

1978 Model Year

ldle Speed:

B21F - 900 t  50 rpm
B27F - 900 J 50 rpm

lgnit ion Timing: (vacuum disconnected, A. l .R. disconnected, A/C off)

B21F - 12'BTDC at750 150 rpm
B27F - l0o l2a BTDC at 75O 150 rpm

CO Content:

B 2 1 F  -  F e d e t a l ,  m a n u a l  t r a n s m i s s i o n  . . . . . . . .  1 . O %  ! O . 3 o / o  a t 9 O 0 ! 5 0 r p m
F e d e r a l ,  a u t o m a t i c  t r a n s m i s s i o n  . . .  . . . .  . . . .  .  1 . 0 %  1  O . 3 %  a t  8 0 O  I  5 0  r p m
Cali fornia, manual and automatic .  . . . .  .  . . .  .  .  2.O% t 0.5% at 900 I  50 rpm

1 .0L
B 2 7 F  -  F e d e r a l  a n d C a l i f o r n i a . . . . . . . . . . . . . .  I  . 0 %  t  0 . 3 %  a t  9 0 O  1  5 0  r p m

Cars equipped with oxygen sensor system should be
checked with the system disconnected. When the system

is reconnected the CO should drop below 1.O7o.



Emi$ion Contrcls, Design & Function

-Specification6-

1979 Model Yeal

ldle Speed:

B21A - 9OO i 50 rpm
B21F - 900 I 50 rpm
B27F - 900 t 50 rpm

lgnit ion Timing:

B21A - (Canada) . . ,  12o I 20 BTDC ar 7S0 j b0 rpm
B21F - UsA/Federal and Canada vacuum disconnected, A/C off .. 10o 1 20 BTDC ar 750 t b0 rpm
B21F - f.JSA,/Caf ifornia . A/C oll . . . . . , , . . , , . . 80 r 20 BTDC at 75O j SO rpm
B27F - vacuum disconnected, A/C off . . . . .  10o I 20 BTDC at 75O r 50 rpm

CO Content:

B21A - Canada Pulsak disconnected and plugged . . . . . .  . . . .  2.5-4% {checking}
3.4% (sening)

B21F  -  Canada  . . . . . .  2 .M  !  O .5o /o  a t  900150  rpm
1.O%

B21F - Federal, manual transmission ... . . . . .  1 .0% t 0.3% at 90O I 50 rpm
B21F - Federal, automatic transmission ... . .  1 .O% 1 0.3% at 800 1 50 rpm
B21F - Cafifornia, manual and automatic ..-.  2.OVo !O.5% at 9OO 150 rpm

1.O%
B27F - Canada ... . . .  1 .O% 1 0.3% at 9OO r 50 rpm
B27F -Federa landCa l i f o rn ia . . . . . . . . . , . . . .  1  . 0% !  0 .3% a r  9OO t  50  rpm

Check with oxygen sensor system (Lambda Sond) disconnected.
When the system is reconnected the CO should drop below 1.0%.

198O Model Year

ldle Speed:

B2'lA and B2'l F (Canada) - 9OO I 50 rpm
B21F (USA) - 950 1 50 rpm
B28F {USA and Canada) - 950 t 50 rpm

lgnition Timing: (vacuum disconnected, A/C off)

B21A (Canada) ,. . . .  12o 1 20 BTDC at 7501 50 rpm
B21F {Canada)  . . . . .  ' l 0o  12o  BTDC a t  750150  rpm
821F ,  USA (Federa l  and  Ca l i f o rn ia )  . . . . . . . . . .  80  120  BTDC a t  750150  rpm
921F ,  a l l  , , . , . . . . . . . .  l oo  1  20  BTDC a t  750  I  50  rpm

CO Content

B21A (Canada)  (Pu lsa i r  d i sconnec ted  and  p luSsed)  . . . . . . . . . . . . . . . . . .  3 .5% 10 .5% a t  9OO150  rpm
1.O%

B2'f F (Canada) . . . . . . . 2.eA ! O.,ok at 900 1 50 rpm
1.OTo

B21 F {USA) . . . . . . . . . . 2.0% r 0.5% at 950 1 50 rpm
1.e/.

B28F - USA and Canada . . . . . . . . . . . . . . . . . . . 1 .0% t 0-3yo at 950 t 50 rpm

Check with oxygen sensor system {Lambda Sond) disconnocted.
When the system is reconnected the CO should drop below 1.0%.



Emission Controls, Design & Function

-Specifications-

1981 Model Year

ldle Speed:

On certain models lwith Constant ld le Speed Sysrem = CIS System) idle speed cannot be adjusted.
Controls are sealed.

B21A (Canada) 9O0 rpm t 50 rpm
B23E (Canada) -  90O rpm 1 50 rpm
B21F (Federal)  90O rpm 1 50 rpm
B21F (Cal i fornia) -  9O0 rpm I 50 rpm with CIS Sysrem
B21F-MPG - 750 rpm 1 50 rpm wirh CIS System
B21F Turbo - 900 rpm 1 50 rpm with CIS System
B28F (Federal  and Canada) -  9O0 rpm 150 rpm
B28F (Cal i fornia) '  9O0 rpm l50 rpm wirh CIS System

lgnit ion Timingl

B21A (canada) i2o 12o BTDC at 7so rpm 1so rpm
B23E (Canada) . .  50 12o BTDC ar 750 rpm l5O rpm
B21F (Federal)  .  .  80 r  20 BTDC at 750 rpm I 50 rpm
B21F (Cal i fornia) 80 I  20 BTDC at 9O0 rpm I 50 rpm
8 2 1 F M P G . . . . . . . . . .  I  2 0  I  2 0  B T D C  a t  7 5 0  r p m  I  5 0  r p m
B2t F-Turbo . . . .  12o I  20 BTDC at 9o0 rpm 1 s0 rpm
828F (Federal  and Canada) . .  . .  . . . .  . . .  1Oo J 20 BTDC at 75O rpm 1 SO rpm
B28F (Cal i fornia) 1Oo 12o BTDC at 900 rpm 150 rpm

CO Content:

On certain models CO content cannot be adjusted. Controls are sealed.

Setting To be set at
CO Limits (1 50 rpm)

3.5% 2.5-4.O'/o 900 rpm
EGR821A, Canada (Pulsair  and

disconnected and plugged)

823E, Canada (Pulsair  and
disconnected and plugged) 1.O% 0.5-1.0% 9O0 rpm

1 .O% O.7 -1 .3o/o 9OO rym
1 .O% O.1-1 .3% 75O rcm
1.0% O.7 1.3% 900 rpm
1.O% O.7 -1.30/6 90O rpm

Following should be checked with
When the system is reconnected,

oxygen sensor system
CO should drop below

(Lambda Sond) disconnected.
1.O%.O (Federal /Cal i fornia)821F ,  USA

B2I F.MPG
B21F-Turbo
B28F (Canada and USA)



Emission Contrcls, Design & Function

-Specifications-

B21A (Canada)
B23E (Canada)

1982 Model Year

ldle Speed:

On USA models{with Constant ldle Speed System =ClS System)idle speed cannot be adjusted. Contrcls
are seateo,

B21A (Canada) - 9OO rpm ! 50 rpm
B23E (Canada) - 900 rpm t 50 rpm
B21F - 750 rpm 1 20 rpm
g21F LH-Jerronic - 750 rpm 1 20 rpm
B21F'Turbo - 90O rpm ! 50 rpm
B28F (USA and Canada) - 90O rpm t 20 rpm

On B2'lF and B21F LH-Jetronic with idle speed 750 rpm, idle speed increases to 9OO rpm when AC is
switched on.

lqnit ion Timingl

To be set at idle-

B21F

70 l 20 BTDC
50 I 20 ATDC
20 ! 20 BTDC
20 1 20 BTDC
20 I 20 BTDC

921F LH-Jetronic
B21F-Turbo
B 2 8 F  ( U S A  a n d  C a n a d a )  . . . . . .  . . . . . . . .  . . . . .  1 O o  1  2 0  B T D C

CO Content:

CO should be set within three minutes after thermostat opens.
On USA models CO content cannot be adjusted. Controls are sealed.

Serting
CO Limits

3.00/6 2.5-4.O%
1.O% O.5-2.OV.

Following should bo checked with oxygen sensor system disconnected.
When system is reconnected, CO should drop below 1.0%-

821  (C l |  . . .  . : . . . .  . . . .  1 .O% O.7 -1 .3Y .
B21F LH-Jetronic 0.6% 0.4-0.8%
B21F-Turbo 1.o% 0.7-1.3%
B28F  . . . . . . . . . . . . . . .  . - . . - . . . . - .  1 .O% O.7 -1 .3vo

821A {Canada) {Pl l lsair  and EGR disconnected and plugged}
B23E (Canada)(Pulsair  and EGR disconnected and plugged)



Emission Conttols, Design & Function

-Specifications-

1983 - 1985 Modet Year

ldle Speed:

B21A - 9OO rpm i  50 rpm
B23E - 9O0 rpm 1 50 rpm
821 F-Turbo - 9OO rpm t 50 rpm
B23F - 750 rpm 1 20 rpm

lgnit ion Timing:

Vacuum units disconnected, air  condit ioning off .

B 2 1 A  . . .  . . . . .  . . .  .  . . . .  . . . .  . . .  . .  7 o  B T D C  a t  7 5 0  r p m
B2]F-Turbo l2o BTDC at 9OO rpm
B 2 3 E  . . . .  . . . .  . . . .  . . . .  . .  .  .  . . . .  t o o  B T D C  a t  7 5 0  r ; m
B 2 3 F  .  . . .  . . . . .  . .  .  .  . . .  . . . .  . . . .  1 2 o  B T D C  a t  7 5 0  r b m

Start  engine and do not run i t  over 150O rpm (to avoid inf luence from Spark Control  Unit) .

CO Content:

Setting
CO Limits

3.Wo 2.5-4.Oo/.
1.Oyo O.5-2.OT.
1 .Oyo O.7 1 .30/.
0.60/0 o.4-o.ayo

821A
B23E
B21F-Turbo
B23F

69



NOTES



?tilor.Es



NOTES



v0t-vo suPP0Rrs v0LullTAnY
MEGHAl{IG GENflfIGANO

SY THE il"I.4.S.E.
(usa 01lLY1

Your
n ost important

special tool






