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9. 75 Alteration 

BMW Program Test - engine .................................. OO/ 1 
Removal and fitting of engine .................................. 00/2 
Removal and fitting of rocker cover ............................ 12/ I 
Removal and fitting of cylinder head ............................ 12/ 1 
Replacement of cylinder head gasket ........................... 12/ 5 
Replacement of cylinder head .................................. 12/5 
Replacement of one valve guide ................................ 12/6 
Re-working of valve seats and valves ........................... 12/7 
Replacement of one valve seat ring ............................. 12/7 
Planing of cylinder head sealing surface ......................... 12/8 
Removal and fitting of oil sump ................................ 13/ 1 
Removal and fitting of upper timing case cover .................. 14/ I 
Removal and fitting of upper and lower timing case covers ........ 14/ 1 
Replacement of radial sealing ring in timing case cover ........... 14/3 
Replacement of radial sealing ring in clutch end cover 14/3 ” ............ 

Removal and fitting of crankshaft .............................. 2 I/ 1 
Replacement of crankshaft .................................... 2 l/2 
Replacement of ball bearing in crankshaft ....................... 21/4 
Removal and fitting of flywheel ................................ 22/ 1 
Replacement of driving disc for torque converter ................. 22/2 
Replacement of starter gear ring ............................... 22/2 
Replacement of one connecting rod ............................. 24/ 1 
Replacement of one small end bushing .......................... 24/l 
Removal and fitting of one piston .............................. 25/ 1 
Removalandfittingofcamshaft .............................. ..31/ 1 
Renewing timing chain ........................................ 31/3 
Renewing sprockets .......................................... 3,! /.4 
RemBving and installing chain tensioner piston :. ................. 37/5 
Replacement of chain tensioner rail ............................. 31/6 
Replacement of sliding rail for timing chain. ...................... 31/6 
Removal and fitting of rocker shafts ............................ 33/ 1 
Adjustment of valve clearances ............................ , ... 34/ 1 
Checking all valves for gastightness ............................ 34/ 1 
Removal and fitting of valves .................................. 34/ 1 
Removal and fitting of oil pump ................................ 41/l 
Replacement of roller chain for oil pump drive ................... 41/2 
Disassembly and assembly of oil pump ......................... 4 l/3 
Full-flow oil filter ............................................. 42/ 1 
Removal and fitting of water pump ............................. 51/l 
Disassembly and assembly of water pump ...................... 5 I/ 1 
Removal and fitting of cooling fan .............................. 52/ 1 
Removal and fitting of coolant thermostat ........................ 53/ 1 
Removal and fitting of branch flange ........................... 53/ 1 
Replacement of remote thermometer sensor .................... 53/2 
Replacement of all coolant hoses ............................... 53/2 
Replacement of intake manifold gaskets ........................ 6 I/ 1 
Removal and fitting of intake air collector with- throttle butterfly stub ~. 

pipes.. ...................................................... 61/2 
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Determining oil consumption 

Measuring oil consumption is only possible after the car has covered approx. 7 500 km (5 000 miles). 
Until this distance has been completed, oil consumption will not yet have stabilised at its typical level. 
The engine must be oiltight before consumption is measured. 
Drain the engine oil while at normal operating temperature. 
Unscrew and empty the filter body. 
Renew the filter element or discard and replace the throwaway cartridge. 
Fill the engine with clean engine oil of the correct grade. 
Drive the vehicle under normal operating conditions until the oil level has dropped to the lower mark on the dipst 
Measurement over a distance of only 500 to 1 000 km (300 to 600 miles) has proved to be inaccurate in most car 
since the first quantity of oil is consumed more rapidly than the remainder. 
Engine oil consumption should not exceed 0.2 litre per 100 km (175 mile/pint (Imp.), 300 mile/US quart). 

Possible causes of excessive oil consumption: 

1. Engine running-in is still not complete. 
2. Valve stem oil seals defective. 
3. Piston seizure. 
4. Piston rings installed incorrectly, worn or fractured. 
5. Clearance between valve stem and valve guide is excessive. 

Determining fuel consumption by the DIN 70030 German standard test method 

The car’s carburettor and ignition settings’) must be to standard specification. 
Tire sizes must agree with the vehicle’s registration papers. 
Tire pressures should be corrected if necessary (see specified values). 
Brakes must be fully released. 
The engine should have been run for at least the equivalent of 7 500 km (app. 5 000 miles) and should be at nor1 
operating temperature for the test. 
While measuring fuel consumption, the car should be laden to halfway between the permissible gross fall-up) wei 
and the unladen (dry or kerb) weight. 
Speed should be maintained as uniformly as possible over the test route, and should be 3/4 of the car’s measu 
maximum speed, but should not exceed 110 km/h (68.4 mile/h). 
The test route should be approx. 10 km (6.2 miles) long and as flat and dry as possible. It should be completel 
both directions. Gradients (uphill or downhill) not exceeding 1.5 % (1 in 67) are acceptable. 
The air temperature should be between 10 and 30” C (50 and 86” F) and the wind speed not more than : 
(9.84 ft)/sec. 
The vehicle should be run on a standard commercial grade of fuel (of the rating specified by the manufacture 

Fuel consumption is then determined with a standard commercial meter or by using the following formula, and 
ding 10 % for unfavorable circumstances. 

Fuel consumed x 100 
= Fuel consumption (by standard test method) 

Distance covered (km) 

Fuel consumption in litres/ 100 km can be converted to Imperial or US miles per gallon as follows: 

282.47 
= Consumption in Imp. mile/gal 

Value obtained 

235.2 
= Consumption in US mile/gal 

Value obtained 

‘I See srmifications 
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11 00 009 BMW Program Engine Test 

Switch positions Item tested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 

Program Tester - connecting . . . . . . . . . . . . . . . . . 1 l-00/3 

U (B +I 
u (15) 

u (I) 
Rr 
U ID +I 
Schl < 

ZZP 
Verst Q 

KV 

Bal 
I co % 
Test values 

Battery voltage without consumers ...................... 
Voltage at coil terminal 15 ............................. 
a) coil offload current .................................. 
b) when starting ....................................... 
Voltage drop at contact breaker and plug connections ..... 
Condenser - distributor ................................ 
Alternator and regulator - checking ...................... 
Dwellangle ........................................... 
Cam displacement - distributor ......................... 
Contact breaker points ................................. 
Coil polarity ........................................... 
Condenser - distributor ................................ 
Ignition timing.. ....................................... 
Centrifugal advance/retard ............................. 
Vacuum advance/retard ............................... 
Image adjustment on oscilloscope (basic trace) ............ 
Ignition voltage - HT insulation .......................... 
Cylinder comparison (vertical display) ..................... 
Power output comparison between cylinders ............. 
CO measurement - idle speed (% by volume) ............. 
Fuel pump pressure - float needle valve .................. 
Additional test ........................................ 

00/4 
00/5 
00/8 
00/8 
00/8 
00/9 
00/9 

OO/lO 
OO/lO 
OO/ll 
OO/ll 
00/12 I ; 
00/14 
00/18 
00/20 
00/21 
00/22 
00/23 
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switch position U (B+ ) 

Switch position U (1) 

1) See test values 

1~-oOl4 

Battery voltage without current sonsumers*) 
Measure battery voltage with all current consuming items of equipment switched off. 
Engine stopped and ignition switched off. 

Voltage at coil terminal 15 
For this measurement, the program switch short circuits the contact breaker points. 
Do not use the remote control device of the tester. 
a) Coil offload current: 

Switch on the ignition, 
measure voltage’) at coil under coil offload current loading. 

b) Starting the engine’): 
check voltage at coil when starter motor is operated. 

Voltage drop at contact breaker and connecting terminals’) 
Press the ‘Contact breaker check’ switch. The green warning lamp should light up. 
If this is not the case, operate the starter until the green lamp burns. Read off the 
voltage drop’). 



Condenser - distributor/series resistance 

Insert a plastic strip (free from grease) between the contact breaker points. 

- 

Press the contact breaker checking knob. The green warning lamp must light up. 
(Breaker points open.) With the knob pressed, set zero on the lower Rr scale by means 
of rotary knob Rr. Release the press button. If the reading is within the broad area on 
the scale, the condenser is in good working order. 

Warning: A series resistance at the condenser has the effect of retarding the ignition. 
The fault must be traced and rectified before timing the ignition. 

Checking alternator and regulator 
All tests to be made at engine speed 900 rpm. 

- 
Warning: While testing with the engine running, the plug connection between the 
alternator and the regulator must not ha removed. 

ll-cHM 



Alternator functioning correctly. 
Stop heterodyning of oscillogram by 
switching on headlamps. 

Positive diode interrupted. 

00 
Exciter diode short circuited. 

One exciter diode interrupted. 

20kV 

1OkV 

Negative diode interrupted 

20kV 

1OkV 

0 
Positive diode short circuited. 



20kV 

1OkV 

0 
Negative diode short circuited. 

20kV 

1OkV 

00 
Phase error. 

20 kV 

1OkV 

20kV 

1OkV 

00 
Phase error and short circuited negative diode. Diode with non-standard characteristic. 

Warning: Deviations of less than 50% are still accept- 
able. If the deviation is larger, the 
defective diode must be renewed. 



Switch oosition Schl:& (dwell anale) 
ice-, ‘\KY 

8-?, .% Engine speed 2000 rpm 

PRcGRa.wd 

70 IKV 

I I 

Open angle (1). 
Measure the dwell angle’) (2) in degrees. Adjust dwell angle (2) to minlmum value. 

lO[KV 

I 

vi- 

The ignition traces of all cylinders are superimposed. 
The accuracy of the distributor determines the regularity of the pattern 
of ignition traces in sequence. 

The size of the cam displacementl) can be read off by means of the 
graduated scale. 

Worn cams, runout distributor shafts or a loose contact plate can 
cause changes in the dwell angle and points gap. 

For reconditioning, see 12 11 572 ‘Distributor - overhauling’. 

0 -* 0 

A 
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Centrifugal’) 
Engine at normal operating temperature. 
Open regulating valve for vacuum tester. When the regulating valve is open, 
the vacuum line to the distributor is interrupted. 
Set correct engine speed1 ), 

Turn the thumbwheel (1) on the timing light until the 01 (TDC) 
mark on the flywheel and the edge of the inspection hole are aligned 
when illuminated. 
Read off the angle of advancel) in degrees of crankshaft rotation 
on the meter (21. 
If incorrect values are obtained, replace the distributor. 

Vacuum advanceI) 
Close the regulating valve for the vacuum tester. 
Set engine speed to the value giving maximum vacuum advance. 
Turn the thumbwheel (1) on the timing light until the OT (TDC) 
mark on the flywheel and the edge of the inspection hole 
are aligned when illuminated. - 

Slowly open the regulating valve for the vacuum tester. 
If the OT (TDC) mark appears to move in the ‘retard’ 
direction, the end of the vacuum advance range has been reached. 
Correct any change in engine speed. 

Turn the thumbwheel (1) on the timing light until the OT (TDC) 
mark on the flywheel and the edge of the inspection hole are 
aligned when illuminated. 
Read off the angle of advance, e.g. 310. 

Example: 

Angle of advance with regulating valve (A) closed 41’ 
Angle of advance with regulating valve (A) open 310 
Vacuum advance’) 100 

Close the regulating valve slowly until the OT (TDC) mark moves 
in the ‘advance’ direction. 
The vacuum shown at this point indicates the start of the vacuum 
advance range. 1) 

1) See technical data. 

Switch position: Angle of advance 4 

11-00/11 



Switch position KV 
Engine speed 1200-1400 rpm 

Image setting on oscilloscope: 
Set balance switch (9) to 0. 
‘Distance’ knob (6) must be turned fully to left. 
With knobs+& (2) and I-W(~), set image width of all 
cylinder traces between 0’ and 60’. 

Set image to zero line with f control (3). 

Knob $ KV (4) must be fully to left. 
(Zeroing setting for ignition voltage measurement in KV.) 

Basic trace EXTERNAL 
This oscillogram shows the progress of the ignition voltage for a single cylinder of the engine, with the ignition system 
functioning normally. The basic trace can be divided into 4 sections. 

Ignition voltage peak (l), combustion voltage line (2). decay oscillations (3) and closed phase (4). 

Ignition voltage peak (1) 

The ignition voltage peak occurs at the moment when the contact breaker points open. 
It represents the ignition voltage, which rises rapidly until the spark jumps the plug gap, and then drops immediatPh/ 
afterwards to the combustion voltage level as a result of voltage equalization caused by the spark. 

Combustion voltage line (2) 

The combustion voltage line represents the ignition voltage during the remaineder of the spark life. as it continues to glow. 

Decay oscillations (31 
As soon as the energy in the coil no longer is sufficient to maintain the spark, it breaks off sharply and the residual aneW 

is seen on the screen as decay oscillations. 

Closed phase (4) 

The contact breaker points are closed during this phase. 
Any deviation from this basic trace indicates a fault in the ignition system. 

11uln112 



t 

If basic trace EXTERNAL is selected, the individual cylinder traces will appear in 
sequence, next to one another. 

This gives a general picture of the condition of the complete ignition system. 
The traces appear in the normal engine firing order from left to right on the screen. 
The only exception to this is the ignition voltage peak for cylinder 1, which is on 
the far right. 

Condenser series resistance 

A step will be visible in the ignition voltage peak. 

Any resistance in circuit between the condenser earth (ground) and the distributor earth (ground), or between the plates of the 
condenser and the connecting lead, will adversely affect ignition performance and the service life of the breaker points (visible 
as blue discoloration). 

Warning: A condenser series resistance will result in retarded ignition. For this reason, always trace and rectify the fault before 
timing the ignition. 

1140/13 



Engine running at idle speed. 
Note height of ignition voltage peak (1). 
Accelerate suddenly. 
The ignition voltage peaks for all cylinders 
must rise at the same time. 

The difference between cylinders must not exceed 2 KV. 

To check coil offload voltage, pull off any plug lead. If the HT insulation is in good condition, a large amplitude damped 
oscillation will be seen (3). The coil offload voltage should be at least 30% above the ignition voltage peak (2). 
The difference in height between the ignition voltage peak (2) and the maximum oscillation amplitude (3) is the ignition 
voltage reserve. 

Ignition voltage and ignition voltage reserve: 
1 Ignition voltage with engine runhing. 
2 Increase when accelerator is suddenly opened. 
3 Coil offload voltage (with plug lead removed). 
4 Ignition voltage reserve. 
If the trace on the oscilloscope jumps from side to side, the small sensor contact must be moved nearer to the distributor. 

80’ 60’ 40” 2o” 4 Zyl. 
I I I I I I 4 I I I I I I I I 

I 1 I 

do0 ’ 4o” 3o” 2o” 10’ 6Zyl. 

\ / 
Differences in ignition voltage 

Rotary knob: KV must be fully to the left. 
Measure the ignition voltage in KV with the oscilloscope. Uniform values for all cylinders are more important than 
maximum voltage. 

Differences of up to 2 KV are acceptable. If larger, check: 

a) Synchronizingl) and mixture settings of carburetors 

Factors affecting ignition voltage 
requirement 

b) Spark plug gap21 
c) Compression 
d) Mixture preparation 
e) Ignition spark polarity 
f) Plug electrode temperature 

(engine temperature) 
9) Electrode material2) 
h) 
i) :;:;::g ~$t$;2) 

k) Ignition timing 
I) lanition leads 

Ignition voltage too high 
Cause 

too large 
too high 
too weak 
incorrect 
too low 

unfavorable alloy 
round section 
eroded 
retarded 
interrupted 

Ignition voltage too low 
Cause 

too small 
too low 
correct 
correct (negative) 
too high 

specially selected alloy 
sharp edged 
new 
advanced 
- 

A) iracking in distributor heavy - 

ll-nnllA ‘I Only on 2002 Tl 2) Depending on type of spark plug used. 



Defective HT insulation: 

Ignition voltage peak is lower. 

The combustion voltage line is also positioned lower, and 
is broader. 

Check HT insulation of coil, leads, distributor cap and 
spark plugs for cracks and potential leakage paths. 

Precision insulation test: 

Remove the spark plug leads one after another. 

Cylinder 3 as shown here has insulation in good condition 
Cylinder 2: insulation defective. 

Defect affects all cylinders - suppressor resistors 

Suppression resistor between coil’), distributor or 
distributor rotor’) has too high a resistance. 

The combustion voltage line will slope and is narrower. 
Suppression resistors which read uniformly too high or 
are defective for the individual cylinders from distributor 
cap to spark plug may have been caused if a radio was 
subsequently installed and incorrect suppression resistors 
used. 
Excessively high resistance will be noticed when driving 
the vehicle as sluggish acceleration and inadequate engine 
output. 

1) see test data 
n 7m 



Ignition voltage peak is higher, combustion voltage line lies higher and is narrower. 
Fault on one cylinder: ignition lead interrupted, no current flow at plug cap or suppressor cap. 
Fault on all cylinders: Cause located between coil and distributor. 

If the spark plugs are seve:ely sooted, the combustion voltage line appears thicker and contains small amplitude 
superimposed oscillations. 



If the spark plugs are severely leaded (lead in fuel), the igni 
diverted when the engine is warm over the lead deposits, w 
electrically conductive. This results in misfiring. 

ti 

Condenser on distributor has a short to earth (ground) if t 
is below 2 K R If the short is complete the engine will n 

J v 
f30°J 600V 400 I I I I I I I I I I I 500 400 300 200 

Short in coil primary winding 
This reduces the ignition output, increases current consur 
breaker points wear. An interruption to the secondary wi 
in reduced ignition output. 



fO]KV 
I 

0 

oy 400 ZOO 4Zyl. 
I I I I I 

1 
I 

I I 
I 

I 
I 

1 I 

500 400 300 200 loo SZyl. 
Dirty or eroded contact breaker points: 

Lm 
0 * 

0 

If the breaker points are dirty or eroded by burning, the magnetic field will not build up quickly 
enough. The oscilloscope indicates this fault as a deformation at the start of the closed phase. 
Replace defective contact breaker points. 

10 IKV 

I I 

I I I 1 I 1 I I 
I I I I I I 

500 400 300 200 loo 6Zyl. 
Contact breaker bounce: 

If the breaker springs are not in perfect condition, contact bounce may occur. 
and a further short-term interruption to the current flow results. 

Replace contact breaker set. 

Cylinder comparison - traces superimposed 

Set balance switch to 0. 
‘Distance’ knob must be turned full to left (positive stop). 
Cylinder selector switch must be set to number of cylinders in engine. 
Use rotary controls-+and ,” to set image width between 0 and 600. 
Set image on zero line with + control. 
Adjust image height with 1 KV control. 

Image width 

Horizontal displacement 

Vertical displacement 

Image height KV zeroing 
for ignition voltage measure- 
ment (rotary knob fully to left) 

-\ 



The ignition traces for all cylinders are superimposed for comparison. 

Here a suppressor resistor for one of the cylinders is defective. 
Use the balance switch to adjust the individual cylinders in firing order 

80’ 60° 4o” 2o” 
I I I I I 4 Zyl. 

I I I I I I I I I I 1 I II II I / II 
do0 ’ 200 

I / II I I I 

3o” 2o” loo 6 Zyl. 
/ 

- 

Return the balance switch to 0. 

Turn the distance knob to the right until all cylinders are on the screen. For comparison, 
the ignition traces for each cylinder are now displayed one above the other. 

The suppressor resistor for cylinder 3 is reading high. 

9.70 11-00/l 9 











es-t data - BMW 1502 

witch 

I(6 +I 

II151 

J (1) 

ir 

U ID+1 

;chl. 
I 

!zp. 

KV 

&I. 

ICOB E 

Item tested 

Battery voltage without current consumers 

Voltage at coil terminal 15 
a) with coil off load current 

b) when starting engine 

Voltage drop at wntact breaker and push-fit terminals 

Condenser - series resistance 

Alternator: 
a) Voltage at D + 

b) Test with oscilloscope at 900 revimin 

Dwell angle 
Contact breaker gap 

Desired value 

min. 11.8 V 

min. 10.8 V 

min. 9.0 V 

max. 0.3 v 

within Rr range 

13.5.wl4.6 V 

see page 1 l-00/5 

59v.65’ 
min. 0.35 mm 
(0.0138 in) 

Cam displacement at 2000 revimin ion orcilloscopel max. 30 

Ignition point at 1900 revlmin (engine at normal operating temperature1 

Centrifugal advance rev/min 

(engine at operating temperature1 1000 

25’ BTDC 

=‘CS BTDC 

5...10 

Direct stroboscopic beam at TDC mark 1500 16...20 
T 

Ignition distributor NO 

0 231 188001 

2000 26...30 

2500 32...37 

3000 34...38 

3500 37...41 
I 

4000 38...45 lends1 

Centrifugal advance 

Ignition voltage at 1200...1400 revimin 

Voltage variation between cylinders 

Increase on accelerating 

Ignition coil idling voltage 
(plug cap disconnected from spark Plug) 

Comparison of cylmder output at 1000 revimin 

Begins app. 800 revlmin 

Ends app. 4000 revimin 

6...1 1 KV 

2...3 KV 

max. 3 KV 

min. 18 KV 

speed drop should be equal as 
far as possible 

Exhaust emission test at 850...950 reV/min 2.0...3.0 Vol. % CD 

Fuel pump pressure 0.21...0.30 kp/c$ 
(2.99...4.27 lb/in 1 - 

1 l-00 24 



Test data BMW 1600/2 

U(B+) 

u (15) 

u (1) 

Rr 

Schl. 
Q 

ZZP. 

Verst. 

Q 

KV 

Bal. 

ICO % 

Battery voltage without current consumers min. 6.1 V 

Voltage at coil terminal 15 
a) with coil off load current min. 5.5 V 

b) when starting engine min. 4.5 V 

Voltage drop at contact breaker and push-fit terminals max. 0.2 V 

Condenser - series resistance within Rr range 

Dwell angle 61 + 66’ 

Contact breaker gap min. 0.35 mm (0.0138”l 

Cam displacement at 2000 rpm (on oscilloscope) max. 3’ 

Ignition point at 1400 rpm, engine at normal operating 
temperature, with vacuum advance inoperative 

25’ BTDC 

Centrifugal advance rpm ‘CS BTDC 

(without vacuum advance, engine at 1000 23 - 27 

operating temperature) 1500 25 + 29 

Direct stroboscopic beam to TDC mark 2000 30+34 

2500 34+3s 

Ignition distributor No. 3000 38 + 42 

0231 115048 3500 40+44 

0231 115 072 3800 42 + 46 (end) 

Vacuum advance Begin 120 + 150 mm Hg (4.72 + 5.91 in. mere.) 

End 195 + 210 mm Hg (7.68 + 8.27 in. mere.) 

Advance range 8t12’CS 

- 

+ 

Ignition voltage at 1200 + 1400 rpm 

Voltage variation between cylinders 

Increase when accelerating 

Ignition coil idling voltage 
(plug cap disconnected from spark plug) 

Comparison of cylinder output at 1000 rpm 

Exhaust emission test at 700 + 800 rpm 

Fuel pump pressure 

1) Direct stroboscopic beam to TDC notch in belt pulley -timing advance tester set to 25’. 



-est data BMW 1602/l : :02 

J(B+) Battery voltage without current consumers 

Voltage at coil terminal 15 
a) with coil off load 

l(15) 
b) when starting engine 

J(1) Voltage drop at contact breaker and push-fit terminals 

lr Condenser - series resistance 

min. 12.2 V 

min. ll.OV 

min. 9.0 V 

max. 0.3 V 

within Rr range 

J (D +) Alternator: 
a) Voltage at D positive 

b) Test with oscilloscope at 900 rpm 

13.5 + 14.6 V 

see page II-00/6 

ichl. 
x 

$3. 

Dwell angle 
Contact breaker gap 

61 + 65’ 
min. 0.35 mm (0.0138”) 

Cam displacement at 2000 rpm (on oscilloscope) 

Ignition point at 1400 rpm, engine at normal 
operating temperature, with vacuum advance inoperative 

ma*. 3 0 

25’ BTDC’) 

Verst. 
Q 

Centrifugal advance rpm 
(without vacuum advance, engine 1000 

at operating temperature). 1500 
Direct stroboscopic beam to TDC mark 2000 

Ignition distributor NO. 2500 
0231 115 048 3000 
0231 115 072 3500 
0231. 180 004 with rev. governor 3800 

‘CS BTDC 

23+27 

25+29 

30 t 34 

34+38 

38i42 

40+44 

42 + 46 fend) 

Vacuum advance Begin 120 + 150 mm Hg (4.72 + 5.91 in. mere.) 

I Fnrl 1~ + ‘11f1 mm Ho (7 68 + 8.27 in. I - nerc.) I -..” ,-- _._ ,,.,,. ._= ._ ._- 

Advance range 8ilZ°CS 
I 

Ignition voltage at 1200 + 1400 rpm / 6GllKV 

KV 

Bal. 

ICO % 

Voltage variation between cylinders 

Increase when accelerating 

Ignition coil idling voltage 
(plug cap disconnected from spark plug) 

Comparison of cylinder output at 1000 rpm 

Exhaust emission test at 700 + 800 rpm 

Fuel pump pressure 

2+3 KV 

max. 3 KV 

min. 16 KV 

speed drop should be 
equal as far as possible 

max. 4.5 Vol % CO 

0.21 + 0.25 kplcm2 
(2.99 + 3.56 psi) 

I I 

I) Direct stroboscopic beam to TDC notch in belt pulley or to ball mark in flywheel and set timing advance tester to 25O. 

1 l-00/26 



Test data BMW 2 

Switch position 

U (B+) 

u (15) 

u (1) 

Fir 

U (D+l 

ZZP. 

Verst. 
6 

KV 

Bal. 

ICO % 

1) Direct strobooco 
2) Version with DI 

9.75 Alteration 



‘est data BMW 2002 Tl 

witch positior 

I (B+) 

J (15) 

J (1) 

Ir 

J (D+) 

;chl. 
4 

!ZP. 

Verst. 

b 

KV 

V 

ICO 36 

Item tested 

Battery voltage without current consumers 

Voltage at coil terminal 15 
a) with coil off load current 

b) when starting engine 

Voltage drop at contact breaker and push-fit terminals 

Condenser-series resistance 

Alternator: 
a) Voltage at D+ 

b) Test with oscilloscope at 900 rev/min 

Dwell angle 
Contact breaker gap 

Cam displacement at 2000 rev/min (on oscilloscope) 

Ignition point at 2200 rev/min 
(engine at normal operating temperature) 

Centrifugal advance revlmin 

Desired value ? 

min. 11.8V 

min. 10.8 V 

min. 9.0 V 

max. 0.3 V 

within Rr range 

13.5 . . . 14.6 V 

see page l l -00/6 

59 . . . 65’ 
min. 0.35 mm (0.0138 in) 

max. 3’ 

25’ BTDC’) I 

OCS BTDC 

(engine at operating temperature) 1000 3 . . . 8 10 . . . 132) 

Direct stroboscopic beam at TDC mark 1500 14 . 19 17 . . . 212) 

Ignition distributor No. 2000 20 . . . 24 22 . 26*’ 

0231 129037 2500 25 . 29 26 . . . 30*’ 

0 231 151 003 with engine speed governor 3000 30 . . . 34 29 . . 332’ 

0 231 129 033*’ 3500 32 . . . 36(end) 33 . . . 37 (end)*) 

Ignition voltage at 1200 . . . 1400 rev/min 6 . . 11 KV 

Voltage variation between cylinders 2 . . . 3 KV 

Increase on accelerating max. 3 KV 

Ignition coil idling voltage (plug cap disconnected from spark plug) min. 18 KV 

Comparison of cylinder output at 1000 revlmin speed drop should be equal 
as far as possible 

Exhaust emission test at 700 . . 900 rev/min max. 4.5 Vol. %CO 

Fuel pump pressure 

I 

0.21 . . . 0.30 kplcm’ 
(2.99 . 4.27 lb/in2) 

1 I Direct stroboscopic beam at TDC notch in belt pulley or to ball mark in flywheel and set timing advance tester to 25-. 
2) 
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est data BMW 2002/2002 A - USA 

vitch positior 

(B+) 

(15) 

’ (1) 

;r 

1 (D+) 

,chl. 
I 

Izp. 

Jerst. 
Q 

KV 

Bal. 

ICO % 

I tern tested 

Battery voltage without current consumers 

Voltage at coil terminal 15 
a) With coil off load current 

b) When starting engine 

Voltage drop at contact breaker and push-fit terminals 

Condenser-series resistance 

Alternator: 
al Voltaae at D oositive 

I 

Desired value 

min. 12.2 V 

min. 11.0 V 

min. 9.0 V 

max. 0.3 V 

within Rr range 

13.5 . 14.6 V 

b) Test with oscilloscope at 900 rev/min I see page II-00/6 

Dwell angle 
Contact breaker gap 

Cam displacement at 2000 rev/min Ion oscilloscope) 

59 . . 65’ 
min. 0.35 mm (0.0138 in) 

max. 3 0 

Ignition point at 2000 rev/min*‘; engine at normal operating 
temperature, with vacuum advance inoperative 

Centrifugal advance revlmin 

(without vacuum advance, engine 1000 

at operating temperature) 1500 

Direct stroboscopic beam at TDC mark 2000 

25’ BTDC” 

‘CS BTDC 

11 . . . 15 

17 . . . 21 

23 . . . 27 
-~~ 

Ignition distributor No. 

0231 115081 

0 231 180 003 with rev governor 

Vacuum advance 

3800 
I 

42 . . . 46 (end) 

Begin 120 . . . 150mm Hg 
(4.72 . 5.91 in mercury) 

End 
-~~ 

195 . . . 210 mm Hg 
(7.68 8.27 in mercury) 

Advance range 8 . . . 12’CS 

Ignition voltage at 1200 . . . 1400 rev/min 6 . . . 11 KV 

Voltage variation between cylinders 2 __. 3 KV 

Increase on accelerating max. 3 KV 

Ignition coil idling voltage (plug cap disconnected from spark plug) min. 18 KV 

Comparison of cylinder output at 1000 rev /min I speed drop should be 
eoual as far as DOSSibfe 

Exhaust emission test at 700 . . . 900 rev/min 1 . . . 1.2 Vol. % co 

Fuel pump pressure I 0.21 . . . 0.30 kplcmL 
(2.99 . . . 4.27 Ib/in2) 

1) Direct stroboscopic beam at TDC notch in belt pulley or to ball mark in flywheel and Set timing advance teSter tO 25”. 
2) 1500 revlmin without air pump 
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Test data for additional test 

Battery charge Acid specific Off load voltage 
gravity 

Full 1.28 2.12 - 2.13 
Half full 1.20 2.05 
Low 1.12 1.97 - 1.98 

Voltage at coil terminal 15 or 
at series resistor input 
a) with coil off load current 
b) when starting engine 

Voltage drop at contact breaker 
and push fit terminals 
Voltage at alternator D+ 
Voltage drop 8+ to starter motor 

B+ to coil 15 or input 
series resistor 
B-to engine block 

Suppression resistors’) 
Distributor rotor 
Suppressor plugs on distributor cap 

Plug caps 

Condenser on distributorl) No. 1 237 330 045 
Capacitance 080 

No.1 237330116 
124 

Insulation resistance 

Battery voltage without current 
consuming equipment 

12.72 - 12.78 V 
12.3 V 

11.82 - 11.88 V 

min. ll.OV 
min. 9.0 V 

max. 0.3 V 
13.5 + 14.6 V 
max. 0.5 V 

max. 0.4 V 
max. 0.5 V 

5Kfl?25% 
1 Ka225% 
1 Kfl2225% 

Capacitance 
0.23 + 0.32 /.rF 

0.15 - 0.20 I.~F 
min. 200 KQ 

Ignition coil’) 
primary resistance 
BoschNo. 0221 114010E12V 

0221 102032Kl2V 
0221 119091 K 12V 

3.6+4.1 KQ 
3.2 + 3.9 Ka 
2.9 + 3.4 KR 

Ignition coil’) 
with series resistor 
Bosch No. 0221 102 050 KW 12 V 1.7+2.1a 

Series resistor 
Bosch No. 1224 509 057 0.9 fl 

1) Measured at 20’ C f68’F) 
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11 00 050 Engine - removing and fitting 

Open bonnet (hood). 

Cover wing surfaces with protective aprons. 
Pull off breather tube. 

Pull hose with connector out of breather tube. 

Dismantle air filter. 

On 2002 TI 
Pull off breather tube. 
Dismantle air filter. 

q  

Disconnect earth lead from battery and engine block. 

Detach plug from alternator. 

Detach cable B + from alternator and starter cable. 
q  

On 2002 A 

Pull cable away from automatic choke and 
thermo-start valve. 
Detach plug connection from starter lock. 

Pull cable loom out of retainer at gearbox. 
q  

9.70 
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On 2002 A 

Detach clamp spring (1) and return spring (2). 

Lift out wire retainer (3). 
Pull back torsion shaft towards bulkhead until all is free 
of torsion shaft. 

Pull out torsion shaft forwards. 
w 

Pull off cable from oil pressure switch and from 
distributor at terminal 1. 
Remove distributor cap, pull out cable 4 and pull off 
distributor rotor. 

Remove hot water hose from cylinder head. 
ml 

Detach pull rod on intermediate shaft. 

Detach bearing support from engine carrier. 

Fitting instruction: Align bearing support at 903 to 
engine. 
Pack bearing bushes with Longterm 2. 

Breather holes in dust gaiter must face downwards. 
q  

Take out intermediate shaft with push rod. 
q  





Remove exhaust support. 
Fitting instruction: Secure exhaust pipe 

manifold. 
Slacken retaining plate (I 1, press SUPPo 
tension-free against the exhaust pipe. SI 
plate (I) to gearbox and support. 

Then tighten bracket (3). 
If any other fitting sequence is used sev 
noises can result. 

- Remove exhaust pipe (4) from exhaust 

Disconnect propeller shaft at gearbox. 

Fitting instruction: In order to avoid str 
Giubo coupling only turn the nuts. 

Only use lock nuts once. 

Loosen retaining screws at centre bear 

Fitting instruction: Pre-load centre be 
forwards by 2 mm (0.08”). 

.- 

9.70 





On 2002 A 
Pull off cable for starter lock from reversing 
light/starter lock switch. 

I 

Loosen right-hand engine mounting. 

Fitting instruction: Set stop to A = 3 mm (0.1 IS”). 
I[ 

Lift out water reservoir for windshield washer. 

Slowly lower gearbox and lift out engine towards the 
right. 

n 

2002 tii 

Disconnect negative lead from battery. 

Remove gearbox 23 00 020. 
Disconnect cable from alternator. 

Pull out multiple plug. 
q  
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11 14 100 Removal and fi 
timing case co1 

Removal of cylinder head - 1 1 1; 
Detach timing case cover. 

Note when fitting: Tighten bolts 
tighten bolts 3.. 8, working In st 
bolts 1 and 2 until they are secur 
Secure alternator earth cable to h 

Note when fitting: To avoid oil If 
gaskets, Coat surfaces between c 
case cover with Atmosit or Curil 
If the cylinder head gasket is dam 
tion it must be replaced. For repk 
ket. remove cylinder head - 11 1 

11 14 120 Removal and 1 
lower timing ( 

Disconnect earth strap from bat1 
Remove water pump 11 51 100 
Removal of upper timing case C( 
Removal of chain tensioner pistc 
Disconnect plug and cable from 

Remove alternator with bearing 
strap. 

Note when fitting: Check tensio 
and replace if necessary (see 12 
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11 14 411 Replacement o 
ring in timing c 

Remove radiator - 17 1 1 000. 
Loosen altemator. 
Take off V-belt. 
Remove cover plate. 
Using tool 6069, lock flywheel. 

Remove nut’) from pulley. 
Pull off pulley. 
Using tool 705 1, pull off radial st 

Note when fitting: If hub is consir 
ling ring in such a way that the SC 
behind the groove caused by we 

11 14 6 11 Replacement 
ring in clutch 
- flywheel rem- 

Loosen oil sump slightly at rear. 
Using a knife, carefully remove th 
cover joint. 
Take off cover. 
Press radial sealing ring out of cc 

Note when fitting: Coat contact 
ver and the oil sump with Atmos 
If the oil sump gasket is damage’ 
be replaced. To replace the oil sun 
sump- 11 13000. 

‘I *ee Specifications for tightening torque! 
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Transfer ball bearing2) - 11 21 571. 
The crankshafts can be distinguished by the following fe- 

Forging number on the crank web. 

BMW 2002 
2002 A I 1252126 
2002Ti .r or On’V 126 

1210310580.1 

2002 tii 1 I 

a 

Crankshaft marking: 
Original’): one red or blue dot at the side on the balance 
weights. 

a 

Reground crankshafts are marked by coloured lines. 
Big end bearing journal (A) 

1 paint stripe - reground to stage 1’) 
2 paint stripes - reground to stage 2’) 
3 paint stripes - reground to stage 3’) 

Main bearing journal (B) 
1 paint stripe - reground to stage 1’) 
2 paint stripes - reground to stage 2’) 
3 paint stripes - reground to stage 3’) 

Important: Note that the crankshaft is hardened by the 
“Tenifer” method and may only be reground at the factory. 

a 

Always fit bearing shells to match the journal diameter se- 
lected. This means that the bearing shells must bear the 
same red or blue marks as the crankshaft itself. 

n 

‘j See speciflcatlons 
‘, except for 2002 A 
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Cross-sectional view of carburetor engine 

I” 71 dltorltinn II-24/3 























n 

Drive out rocker shafts with punch 6012. 

Fitting instruction: Renew worn or scored shafts. 
n 

Installed position of individual parts: 
Spring (3). washer (4). rocker (5). thrust ring (6). 

n 
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11 53 000 Removal i 

Drain coolant. 

Unfasten hose clamps. 

Thermostat begins to 01 

Note when fitting: Bleel 

Before refilling the co, 
,,warm”. Fill in water al 
stop is reached. Run er 
80° C (176O F). After t 
system by turning rat 
process, press the up 
together by hand a f 
pumping effect and e 
system can escape thro 

Check coolant level a 

stop. 

Check thermostat: 
- 

Place thermostat in wa 

Using a steel measurir 
starts to open’) and d 
size should be 8 ZL 1 ml 

11 53 050 Removal 

Drain coolant. 

Note when fitting: Ble 

Remove water hoses. 

Pull cable off remote t 

For injection engine: 

Detach water hoses. 

Pull cable off remote 1 
temperature switch. 

- 
I) see Specifications 
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Remove manifold 
refit afterwards. 

Disconnect short 

Remove manifolc 
and refit afterwal 

Remove manifoll 
and refit afterwa 

Remove hose bei 
and refit afterwa 

10.73 Alteration 





Applicable to injection engine: 

Remove reflow hose between reflow pipe and warm -up 
unit and refit afterwards. 

n 

\pplicable to injection engine: 

t?emove hose between branch stub and warm-up unit 
and refit afterwards. 

II 
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11 61 000 Replacement of intake pipe seals 

(A) BMW 1602-2002 

Drain coolant. 

Note when refitting: Bleeding of coolant system 
cf. 11 53 000. 

Removal and fitting of air filter housing cf. 13 71 000. 

Unscrew locking bolt (I) and safety catch (2). 

Pull out starter cable. 

Note when fitting: Fasten starter cable sleeve. 

important: Sleeve must not project to the front by more 
than a maximum of 15 mm (0.5906”) (A), as otherwise 
the starter butterfly cannot be closed properly. 

Press starter cable into the bottom notch in the 
instrument panel. 

Press starter lever (3) until it reaches stop. 

With starter lever in this position, tighten locking bolt 
I 

Press locking spring out of position. 

Disconnect throttle linkage bars. 

Pull off vacuum hoses on the carburettor and the intake 
pipe. 

Pull fuel hose off the fuel pump and disconnect the 
cable for the thermometer switch. 

Disconnect the coolant hoses from the branch stub. 
I 

Unfasten oil dipstick support. 

Disconnect warm water hoses from intake pipe. 
I 

10.73 Alteration 





Unscrew bolts (7) and (8) on the throttle butterfly 
manifolds. 

Remove vaccum hose (9). auxiliary air hose (IO) and 
injection pipe (11) from cylinder 4. 

n 

Important: When unscrewing cap nut, secure pipe 
- connection against turning. 

Remove air collector from cylinder head. 

Note when fitting: Replace seal between fuel pump 
flange and air collector. 

q  

(B) Version with induction manifolds: 

Removal of entire filter housing cf. 13 71 000. 

Remove fuel hose (I), starter valve cable (2) and 
vacuum hose (3). 

Unscrew bolt (4) and remove fuel reflow hose (5). 

Important: Make sure that hose clamp (A) is located at 
the front in a vertical position, as otherwise the safety 
cap on the fuel enrichment valve may be blocked. 

10.73 Alteration 









Note when fitting 
spring. 

Before fastening 1 
starter butterfly I 

11 61 180 Rep 
Piw 

(A) BMW 1602. - 
Drain coolant. 

Note when fitting 
cf. 11 53 000. 

Disconnect warn 
Loosen oil dipstic 

Applicable to BN 
Detach warm wa’ 

Remove cover. 

Clean sealing su 

Replaceseal (6) 
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11 64 009 Checking and adjusting of emission 
control unit 

- -version with air pump- 

Setting of ignition timing 

This can only be done if the dwell angle has been set 
perfectly. Pull vacuum hose off distributor. 

With engine at normal operating temperature, set 
engine speed to 2000 rpm. Point strobe light at steel 
ball in flywheel. 

The ignition timing has been set correctly if the middle 
of the steel ball can be seen at the edge of the sight 

hole. 

q  

When adjusting ignition timing statically-or with 
engines without a steel ball in the flywheel or without 
a sight hole in the gearbox housing-set ignition timing 
with the help of marks in the pulley. 

1. TDC notch 

2. Notch showing static ignition timing 

3. Notch showing ignition timing at 2000 rpm 

n 

Setting of carburettors 

Connect emission tester. 

With engine at normal operating temperature, set 
engine speed to 1000 rpm. 

Adjust CO-volume to 1 f 1.2 % by means of idling 
mixture adjustment screw. 

Correct engine speed until engine is running at 
1000 rpm and repeat adjustment procedure until the 
prescribed CO-values have been reached. 

w 

Removal and fitting of air filter 
Note hose connections. 

W 
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Specifications for engine with emission control system 
- version without air pump - 

Displacement 

Exhaust control system 

Evaporative control system 

Ignition timing 

Distributor point dwell angle 

Spark plugs 

Idling speed 

CO-content at idle 

Carburettor 

Choke 

Thermal starter valve opens at 

Fast idle speed 

Idle jet 

Main jet 1st stage x 117.5 

Air correction jet 120 

Venturi tube 24 

By-pass opening 1.311.3 

Float needle valve 

Float needle valve seal ring 

Float 

Injection tube 

Injection output per stroke 

121.3~~. in 

Engine modification, exhaust 

gas recirculation 

Vapour storage tank, activated 

carbon filter 

25’ BTDC at 15CO rpm 

59 + 65’ 

Bosch WG 175 T 30 or 

Champion N 11 Y 

900 * 50 rpm 

0.8 t 1.2 Vol. % 

DIDTA 

Automatic 

-5’+ 10°C (22-50°F) 

2300 + 2500 rpm 

45 

2nd stage x 137.5 

105 

28 

1.011.5 

2.0 

2.0 mm 

7.3 gr (0.255 od 

50 

0.9 k 0.1 cm3 

11-6415 



Crankcase emission control system 

r-- 

1 primary vent 

2 secondary vacuum control 

3 exhaust manifold 

4 cyclone filter 

5 coil 

6 speed sensitive relay 

7 distributor 

8 hvo-way magnetic valve 

9 diaphragm valve 

10 intake manlifold 

11 dashpot 

12 carburettor 

13 pipe leadsing to vacuum unit 

14 pipe leading to diaphragm valve 

Exhaust emission control system 

3. 73 Addition 11-64/7 





Emission control unit 
-version without air pump - 

Adjust dwell angle 
Connect BMW Programm Tester. 

Check ignition contact points for 

1 just acceptable 

2 must be replaced 

Adjust dwell angle to 59’ - 65’. 

Adjust ignition timing 

Remove air filter. 

Note when fitting: Connect vapou 
vacuum hose. 

Pull vacuum hose off dashpot am 

Detach vacuum hose from distrib 

Unscrew nut (I). 
By turning dashpot, increase engi 
1500 rpm 
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Exhaust gas recirculatior 

Every 16.000 miles (24. 
recirculation pipes fron 
intake manifold on the in 

Important: Be careful nr 
pipes in the process. 

Remove exhaust gas reci 
manifold and diaphragm 

Remove exhaust gas r! 
diaphragm valve to cycle 

Remove exhaust gas ret 
cyclone filter to exhaust 

Note when fitting: At er 
pipe connections. If thi 
the connections for tigh 

Replace cyclone filter e 
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