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Check of oxygen sensor feedback system 

Check of Oxygen Sensor Feedback System 

Indications of malfunctions in this system can be: 
- Starting difficulties with engine at normal opera ting 

temperature, (hot) 
- Erratic id le 
- Poor performance, especially in lower speed ranges 
- Poor mileage 
These indications are common w ith several other en­
gine malfunctions and there is no reason to believe 
that this system is more at fault than others. 

In order to separate the faults, first listen to the fre­

quency valve. If it buzzes, something other than this 

system is most likely at fault. 

Extremely high or low CO readings can al50 indicate 
a system fault. In this case it is better to make a cam­
plete system analysis. 
Op. A l-A 13 contain a complete check 01 the system. 
Op. B 1- K3 deal with system mallunctions. 

__________________ ~\M~Z------------------
y Connect CO-meter 

Cannect to CO test point in front of catalytic con­
verter I expansion box. 

Connect dwell meter 

Owell meter is used to check duty cycle (ra tio 
closed / open circuit) of frequency valve. 
NOTE: 
An instrument suited for the purpose must be used. 
Instrument quaIity must be high and with ascale read­
ing at least 70°. Examples: 

.l Sun instruments -late models 

______________________ ~S~~/------------------------
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Check of oxygen sensor feedback system 

_________________ \~M7 
~fD-is-c-o-n-n-e-c-t-s-e-n-s-o-r---------

,.~ 

I I I'", 

In exhaust manifold outiet. 

Check dwell meter reading 
Shows duty eyele of frequeney valve. Reading should 
be 49- 59°. 

reading higher or 

lower than 49- 59° 

Normal operating temperature should be reached. 

Set idle speed 

900 rpm, manual transmission 
800 rpm, automatic transmission 

Check CD reading 
1977 B21 F = 1.2 - 1.8% 
1978 B21 F = 1.0 - 2.5% 
Adjust jf necessary . (Refer to 821F Repair & Mainte­

nance Manual for additional information.) 

______________________ '_~~~~~z-----------------------
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Check of oxygen sensor feedback system 

__________________ \~M~/------------------
~econnectsensor 

Observe CD meter and dwell meter readings, see 
Operations A 10 and A 11 below. 

Read CO meter 

CO should drop below 1.0% 
If it does not, reter to operation Gl. I 

Read dwell meter I 
Reading sh ou Id be slightly lower than the previous 
reading of 49-590 (see illustration). 

instrument shows no change. 
or deviation is excessive .... ---l 

reading OK 

Set idle speed 

900 rpm. 

'1 Stop ,ng in, 
Oisconnect instruments. 

Check of Oxygen sensor feedback system is now completed. 

Group 24 
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Check of oxygen sensor feedback system 

System malfunctions 

Reference from A5: Action: 

When testing du ty cycle of frequency valve with dwell 
meter, reading is outside specified limits of 49-59°. 

Perform operations B 1 and 82 below and follow in­
structions. 

Condition 1: 

No 
buzzing 
sound 
from 

frequency 
valve 

Condition 5: 

Switch on ignition 

Do not start engine (and avoid noise which would im­
pair observation of buzzing sound from frequency 
valve). 

Disconnect connector at air flow sen­
sor 

This wi ll start fuel pump and energize oxygen sensor 
feedback system. 

One of the following 
conditions should occur: 

buzzing sound from frequency valve 
but dwell meter reading incorrect 

Condition 2: dwell meter reading 0° 

Condition 3: dwell meter reading 49-59° 

Condition 4: dwell meter reading 90° 

buzzing sound from frequency valve 
but no reading on dwell meter 

--8> 
--b 
--[:> 
--[:> 
--[:> 
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Condition 1 in 82: 

/ 

Check of oxygen sensor feedback system 

Buzzing sound from frequency valve but dwell meter 

~:::::rumMt 
Check that the instrument is correctly connected and 
suitable for the purpose. 

Reading 49-59° 

reading 
above 68° 

I Other re.dings: I 

Switch off ignition 

correct 

indicate that 
electronie module 
is defective 

Disconnect connector at electronic 
module 

Check for short circuiting 

Use ohmmeter to check there is no short circuit 
between terminals 2 and 4 in connector. 

shorted 
circuit 

open 
circuit * 

repair wire 

indicates electronic 
module is defective 

·This is correet reading for this check and indicates that 
wiring is OK. 

End of condition C 
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Check of oxygen sensor feedback system 
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Condition 2 in B2: 

/ 

Group 24 
Fuel system 

120974 

No buzzing sound from f requency valve, dwell meter 
reading is 00 

Check ground 

Check that the two ground wires for the electronie 
module are proper ly grounded on intake manifoid. 

Switch off ignition 

Disconnect connector on electronic 
module 

Switch on ignition 

Check that terminal 8 is live 

Cannec! voltmeter to terminal 8 and ground to check 
for voltage. 

no voltage: 1-1------1[:> 



Check of oxygen sensor feedback system 

----------------_\~;~/-----------------
YCheck for voltage 

Conditions 3 and 4 in 82: 

120 976 

Connect voltmeter to terminals 8 and 16. Read battery 

valtage (controi of proper groundingl 

no valtage 

Check for voltage 

l 
repair w ire from terminal 
16 to ground at intake 
manifoid. 
See check at Dl. 

Connect voltmeter to terminals 8 (+) and 5 ( -) and 

check for battery voltage. 

A reading of + 12 VDC assures that terminal 5 is pro­

perly grounded at the intake manifoid. 

Con~lusion: 

If voltmeter indicates 12 volts the electronic module is 

defective. 

End of condition D 

No buzzing sound from frequency valve. 

Owell meter readings 49- 59° or 900
, 

Check for voltage at frequency valve 

Disconnect connector at frequency valve. Use volt­
meter to check that one of the terminals is live (battery 

voltagel 

no voltage b 

Group 24 
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Check of oxygen sensor feedback system 

\fl~/ ________________ _ 
---------------~VCheCk frequency valve 

I 
8 

Group 24 
Fuel system 

,.,. 

120980 

Use ohm eter to check that frequency valve resistance 
is 2- 3 ohms. 

Outside readings 

I Resistance 2-3 ohms 

Reconnect frequency valve 

Switch off ignition 

Disconnect electronic module 

Disconnect connector at electronic module. 

Switch on ignition 

Check for voltage 

Use voltmeter to check for valtage at terminal 15 in 
connector. 

no 
vollage 

vollage 

repair wire from 
frequency valve 

Wiring OK. 
Check electronie 
moduleby 
substituting with 
known good unit. 

End of condition E I 



Reference from 05 and E 1 

Check of oxygen sensor feedback system 

Conditions: 

D5: no current at module terminal 8. 

E 1: no current at frequency valve 
L-________________________ ~, Fl }I------------------------~ 

Check for voltage 

Use voltmeter to check for voltage at terminals 87 

and 87b on sensor system relay. 

voltage at 
both terminals 

valtage at one 
terminal on ly 

no valtage at any 
of thase terminals 

--------. 
repair wire from 
sensor system relay 
to frequency valve 
(electronie module) 

sensor system relay 
defective, try a 
new relay 

Check for voltage at terminal 30 

no valtage 
repair wire to 
relay from mai n 
joint 

Group 24 
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Check of oxygen sensor feedback system 

voltage 

Check for voltage across terminals 86 
and 85 

Voltage: 
indicates sensor system relay is defective. Try a new 
relay. 

No volta ge: 

repair ground w ire. 

Check for voltage across terminal 86 
and ground 

no voltage 

Check for voltage at one terminal of 
auxiliary air valve connector 

Voltage: 

repair wire from el system pump relay to sensor 
system relay terminal 86. 

No voltage: 

use diagnosis instructions for el system (in separate 
Manual). 

End of Condition F 

Group 24 
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Check of oxygen sensor feedback system 

- No deviation in reading when checking duty cycle 
of frequency valve (= dwell meter reading) 

Reference from malfunction in A 11 : or 
- excessive deviation 

Check reading and select appropriate 
condition below: 

----------------------~\ r/----------------------V 

Condition 1: 

Condition 2: 

Condition 3: 

Condition 4: 

reading unchanged --[:> 

reading below 23° -----18> 
reading more than 68° -----18> 

system is operating, but CO not below 1 %: 
a. Make sure sensor is correctly mounted and there are no leaks in the 

exhaust manifold elose to the sensor. 
b. Increase rpm to 1500 and check that CO drops. 

If CO does not drop, check for mechanical problem in el tu el system. 

c. System in order. 

End of condition G 

Group 24 
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Check of oxygen sensor feedback system 

I 

Reference from G 1 : 

, , , , , , 
nfn 

Group 24 
12 Fuel system 

Condition 1: 
reading unchanged 

Check reading with hot sensor 

Raise rpm to heat sensor (it might have been too eald 
to operate correctly). 

reading changes: 

reading still steady 
and unchanged. 

Disconnect sensor 

Disconnect wire at oxygen sensor. Ground the dis­
connected w ire (emerging at the electronic module), 
This should normally increase duty cyde of frequency 

valve (= dwell meter reading) to 68° or mo re. This 
indicates oxygen sensor is defective and should be 
replaced. 

reading does 

not increase: 

,,'o .. , 

Check wire from oxygen sensor to terminal #; 2 in 
electronie module connector. 
If wire is in order, it indicates the electronie module 
is defective. Try a new electronic module. 

End of condition H I 



Reference from G 1 

I 

Reference from G 1 : 

I 

'1<1 .. , 

I 
I 
I 

I 

Check of oxygen sensor feedback system 

Condition 2: 
reading below 23° 

When reconnecting sensor lin Op. A9I, the CO reading 
does not drop: 
Indicates a defective frequency valvs. Try a new one. 

End of condition 1 

I 
I 
I 
I 

Condition 3: 
reading more than 68° 

When reconnecting sensor (in Op. Ag), the CO reading 

increases: 
Indicates a defective oxygen sensor (short circuited). 
Try a new oxygen sensor. 

End of condition J I 
Group 24 
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Check of oxygen sensor feedback system 

Reference from B2: 
Condition 5: 
Buzzing sound from frequency valve, but no reading 
on dwell meter (measuring frequency valve duty cyde): 

Something causes the instrument not 
to read 

See K2 and K3 for possible reasans. 

/ 
/ 

/ 
/ 

----------------_\~~~/-----------------
VCheCk instrument 

,."" 

Check that the instrument is properly connected and 
sUlted for the purpose. 
- This is very important, not all instruments can be 

used, see Op. A2. 

\K31 
----------------------------~\yIfc-h-e-C-k--w-i-re---------------------

Group 24 
14 Fuel system 

End 

The w ire which is transferring the signal from the e1 -
ectronic module to the instrument could be defective. 
T o check: disconnect connector at electronic module. 
Use Ohm-meter to check for closed circuit from ter­
minal 17 in cannector to pick-up point for instrument. 



Oxygen sensor feedback system 

Description of 
Oxygen Sensor Feedback System 

, , , , ELECTRONIC MODULE 
which converIS the signal 
and supplies a control 
curren! to the ... 

The naiv ulu.\ygen 
in the exhaust gascs 
determines the st rength 
of the outpu t signal 
from the 

OXYGEN SENSOR 
This signal is red into 
the. 

General idea 

'" ,FREQUENCY VALVE 
which inlluences the 
ruel tlow and thereby 
(h e ra/io oIoxygen 
in the exhaust gases 

f 
---= '" . -.. "' .. ,,-

Group 24 
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Oxygen sensor feedback system 

Oxygen sensor feedback system 

This is a self- tuning engine contral system designed 
to reduce emissions and improve fuel economy. 
An exhaust gas sensor, (oxygen sensor, al50 called 
lambda sensor) monitors the composition of the ex­
haust gases leaving the engine. The exhaust gas analy­
sis is fed inta a dased loop feedback system. This 

protection cap 

EXHAUSTGAS 
INTAKE 

Oxygen sensor 

ceramic in se rt 
coated with platinum 

The exhaust gas sensor, called oxygen sensor, is 10-

cated in the exhaust manifoid. It consists of a platinum 
coated ceramic tube. The inside is connected to tree 
atmosphere, w hile the outside extends inta the exhaust 

gases. 
At higher temperatures (the oxygen sensor does not 
function when eald) an electrical potential is built up. 

Group 24 
16 Fuel system 

continuously adjusts the air-fuel ratio to pravide op­
timum conditions for combustion and efficient des­
truction of all three of the major pollutants (hydro­
carbons, carbon monoxide and nitraus gases) by a 3-
way catalytic converter. 

conlacl sieeve 

contact spring 

FRESH AIR 
INTAKE 

terminal 

This is a function of the air-fuel ratio. There is a steep 
transition just at the point where the air- fuel ratio is 
ideal. 
The electrical potential is high {approx. 1 voltl with 
low content of oxygen in the exhaust gases (= rich 
mixture) and low (appreaching O volt) when the mixture 
is lean (= oxygen surplusl. 

Electronie module 

The output fram the oxygen sensor is fed into an elec­
tranic unit, called the electronic module. 

This device supplies a contrei current to the frequency 
valve. The controi current has a set frequency and 
operates by varying the duty cycle. 
When the oxygen sensor is cold, or defective, a fixed 
controi is switched in after appraximately 5-10 se­
conds. This fixed contral resembles a duty cyde of 
54° (see "Instrument" next page). 
The electronic module is located inside the vehide, 
at the right side in front of the right door. In this position 
it is protected and is dose to the oxygen sensor and 
the electrical system. 



Oxygen sensor feedback system 

Frequency valve 

This deviee influences the tuel flow by influencing the 
pressure on the underside of the diaphragm in the 
pressure regulating valves in the el System. 
It is loeated on a braeket behind the fuel distributor 
on the left side of the engine. 
The frequency valve opera tes on a set frequency and 
by varying the duty eyele (ratio of closed / open eireuit). 

Instrument pick-up point 

The operation of the frequency valve can be checked 
by measuring the duty cycle. To achieve this, there 
is a pick-up connector provided in the vehicle electrical 
system. 

The instrument should be connected to pick- up con­
neetor and ground. 

Instrument 

The instrument used should be a high qua lit y dwell 
meter (with very high internai resistance) and areading 
extending to 700 or more. 
The setting should be for 4 cylinders. 
NOTE: 
This instrument actually measures the duty cycle of 
the frequeney valve. It just happens that a dwell meter 
is best suited for this purpose. 

Group 24 
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Oxygen sensor feedback system 

R O 

main relay, 
oxygen sensor 
feedback system E: 

87 r. ""'--i-'1 

Wiring 
Oxygen sensor feedback system 

R 

pump relay 

oxyge n senso r -=*'85 

A 

Group 24 
18 Fuel system 

~==~~~~~:t:r frequency valve 

B 

8 15 test instrument 
17 pick - up point 

'"+tot--UF 
D 
electronic module 

L.-~-+=-..;..J 

1 

dotted line 
indicates 
frequency 
current 



Oxygen sensor feedback system 

Wiring 
Oxygen sensor feedback system 

A 

oxygen sensor 

electronic module 

D 

B c 

frequency valve pump relay 

IHI l· , F 

-_\_-~-b/~~,,==+~=-1."l\ test i n strument 
1IIII/J1IIJ1IiIlI!lIIJ I IIII I I I IIII1\\\~ \ 1\ pick-up point 

main relay, 
oxygen senso r 
feedback system 

E 

Group 24 
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Oxygen sensor feedback system 

Fuel system - B21 F with oxygen sensor system 

i njectors 

cold start inj~,~:~;;;;J;~·_---, 

INJECTED FUEl 
QUANTITY [ NeREASES 

I 
REGULATED FUEL 
PRESSURE DECREASES 

I 

return to tank ~ 

RICH 
MIXTURE ------ '----------' 

"ACTION CIRCLE" 

pressure 
regulator 

NO OXYGEN IN 
EXHAUST GASES 

\ 
HI GH SENSOR 
VOLTAGE 

\ 

return 
to 
tank 

OPEN IClOSERATIQ 
OI'f REQUENCYVAlVE 
IS IN CREAS ING 

OF OXYGEN SENSOR FEEDBACK SYSTEM 

OPENlcLOSE RATlD 
OF fREQUENCY VALVE 
[S DECREAS [NG 

20 

\ 
LO"," SENSOR 
VO LTAGE 

\ 
OXYGEN IN 
EXHAUST GASES 

'---- --' ---
Group 24 
Fuel system 

lEAN 
HIXTURE 

I 
REGULATED FUEl 
PRESSURE l NeREASES 

I 
[NJECTEO FUEL 
QUANT [TY DfCREASES 

___ L-___ ---' 

120958 

return 
to 
tank 



SUPPLEMENT 

Oxygen sensor feedback system for B27F introduced 
260 Series 

B27F system: A thermal switch in the coolant manifold is closed at 

temperatures below + 15°C 160°F) and provides a set 
duty cyele of 71-81 o. 

The B27F system is in most respects similar to the The oxygen sensor for the B27F is equipped with a pro· 
system already used on the B21 F engine. tective cap. 

The information available in this manual can be applied The frequency valve is located on the left bank valve 

for the 827F with appropriate adaptations as follows. cover. 
260 models equipped with oxygen sensor feedback 

.. The fixed contral which switches in if the oxygen sensor system are marketed in California, high altitude areas 

.. becornes inoperative has a duty cyde of 40-500
. and some other locations. 

• 
• NOTE: 

EXHAUST P'PE 

OXYGEN SENSOR 

("LAMBDA SOND'" 

SENSOR LOCATION 

When checking CO on 1978 B27F engines with Lambda­

sond system, CO reading with sensor disconnected 
should beO.7-1.3%. 

After reconnecting sensor, CO should drop to below 

1.0%. 

VOLVO SUPPORTS VOlUNTARY 
MECHANIC CERTlFlCATION 

SY THE N.I.A ,S.E. 

(U.S.A. Only) 




