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PORSCHE
Machanical Fual Injection

This brochure describes the timing and adjustment of the mechanical fuel injection systam.

It should assist the machanic in parforming all related cparationas and sarves as a referance
book lor the sérvice Sdviser,

Ay changes or modifications since the last production model can ba found in this brochure.

PORSCHE Aktiengesallschaft
Kundand ignstschula




CHARACTERISTIC FEATURES and VARIATIONS

Model 1968 = 2.0 liter enging

Disgram of regulsting and correction system 2.0 litm enging
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Engine Type  — 911 E/158 SAE HP
140 DIN HP

B0 00 with maniual d
I ST ISS IOHA |

0T weith Sportamate

911 5190 SAE HP
170 DIN HP

SRS 1k oy werth mmanal
TramEMessitm

Characteristic Features:

Ernsrchmeni Salenoed
contrglied wid & time limat
relay

Pump Dessqnation
{Bosch-wdennification
ramiaer

10408 126 001}
115 — 0408 126 005

(D408 126 002}
811 E — 0408 12G DO
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Maodel 1870 — 2.2 liter anging

2.2 Lir.

20 Lir.

Disgram of reguisting snd oorrect ion system 2.2 litre anging
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— 911 Ef176 SAE HP
156 DIN HP

91101 wirth manwal
transmission
01 1504 with Sportomats

Engina Type

— 911 5/200 SAE HP
180 DIM HP

Q102 anly with manual
Tramsmission

Characteristic Features:
Mo ennchment solenaid.

Pump desigrsation
{Bosch-identification
number)

911 5 = 0408 126 009
911 E= 0408 126 010

Maod 1971 — 2.2 liter engine

Sarme as 1970 2.2 liver




Model 18972 — 2.4 liter engine

Enging Type = 8171 T/157 SAE HP
140 DIN HP

A11/51 with manusl
tEANSMISSIon
S11/81 with Spaortomatic

— 811 Ef185 SAE HP
165 DIM HP

Q11752 wath manual
T BMEA 155 1040
911/62 with Sporiomatic

- 911 5/210 SAE HP
180 DIN HP

Q1153 with manua
transmissian
11563 wilh Spoe tomatn

Characteristic Features:

Thermostatically controlled

i e-haal dimnce

Intaks mamifodde maka ol
synihals meaierial

WACLIM CoOmbral lod gl

istr i ior

Pump Designation
| Bosch-icdeninl Catign

115 - (408 126 013

0408 126 021
911 E = 04068 126 014
011 T = (0 126 015




Modal 1973 — 2.4 liter anging

SPECIAL TOOLS

Same as 1972 2.4 liter,

P 235 gynchrormatar

P235a cone for synchrometer for
g1 T




TOOLS and AUXILIARY AIDS
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SPECIAL TOOLS

P2IBL

P28 c

P2Xb

P2Xc

P 230 b

P230c

P2I3b

F23db

P 235

F235a

P 237

pratractor and indicator up 1o
and mclusive of Model 71

protractor and indicator from
Model 72 an

sCrmwd Fiver modihy to . .

wilh flexible center piece

wrench (idling speed 2.0 litars]

wrench lidling speed from
2.2 liters onil

pressure gauge (luel feed pressure)

ensiomng levar {(toothed belt)

synchrometer

cone for synchrameter for
anT

FEMOLE Tha ot or
{intake-air temperaturs
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TOOLS ¥YOU CAN MAKE YOURSELF

templat

for base: adjustmeant of throtila COnmecTing
rod

5 mm tee-handled allen wranch

for when making the part-ioed adjustmeant

AUXILIARY AlDS

CHEMTOOL B 12 clearung fluid for cleaning
air-bypass bares in throtthe valve housing




TUNING OPERATIONS

SOME BASIC POINTS

CHECK ...

THINK . ..

REPAIR . ..

Aemember, the injection systam is reat a
saparale componeant, as, for examplie, the
GEAETANON,

It should be thought of as part of the engine,
Mo matter how well the injection system is
adjusted, i1 cannat makea up for problems in
thie Qperating condition of tha Liaal= gl
Ahacays begin injection system wark by
checking the enging's basic tune.

CHECK - IN SEQUENCE

1. Air Cleaner Cartridge

2. Compression Loss
Spark Plugs
{Spark Plug Connactors)
Chwvell Angle

- Ignition Timing
Fuel Pressure and Flow
Inpection Nozzies

. Injection Timing

. Corrglation

. Exhaust Emission Test
a8 al part-load

b an dling spéed

W

0o W o~ T M B

MEVER DEVIATE FROM THIS
SEQUENCE.
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Laaky Valves =

loss of compression thru
inlake or axhaust

Leaky Piston Rings =

loss of compreassian (hry
Crankcass = Jir vient

A leaky cwlinder-head gaskel 13 generally
Alrepdy noticeable at idiing speed
{engina warm}b through a hissimg nonse,

CHECK LOSS OF COMPRESSION

The Cylinder Leak Test provides infarmation
on how tight the enging is,

Lzakage at the valves
Leakape at the piston rings
Leakage ar the cylinder head gasket

As a maw. cylinder leakage of 10 % per
eylinder showld not be e

A pylinder leak test is more conclusive than
a compression best.

If & ompression test 1s used, obsarve the
following:

Ergiree Ol Temp, 70 - 80°C
Throttle wida opan

Measure sach cyhinder with The same
mumber of compresson strokes
Ewaluatian,

Al eyhinders showld be swithin 10 %,

n




Spark Plugs —

2.0-hntier angine

2. 2-liter Bngine

2 d-litar eng ne

Bosch'W 265 P 21
MEW & W 3 DPO

Bosch W 266 P 21
MNEW £ W 3 DPO
Beru 266/ 14/3 P

an T

Bosch'W 235 P 21
Baru 235/14/3 P
MEW # W 5 DPO
Q11 E/5:
Bosch W 266 P 21
Beru 2685/14/3 P
MNEW # W 3 DPD

SPARK FLUGS

Burned spark plugs, adversaly affect combustion,
Therefare, the spark plugs must ba thoroughly
checked.

The exhaust-gas composition can be improved
by up o 1 % just by replacing bad spark

plugs.

12




Chacking DWELL ANGLE and IGNITION TIMING

Dwell angle and ignition timing influence combustion and exhaust-gas compasition,

2.0 and 2.2 lier engines

Bosch-distributor
dwell angle 38° & 3°

2.4 liter engines

Bosch-disiributor
dwell angle 38° & 3°

ar Maralli-distributor
dhwell argle 379 + 30

DWELL ANGLE

Mechanecal fual inpection engines are equipped
with

Up to 1972 Bosch distributor from 1972
Bosch or Marelli distributors

Mote:

Marelli distributor rators are fastened with
B RSP,

Ignateom Timming miesl always be chethked whandgeedr dvwanll angle s adjusted.

13




Mote:
20 and 2.2 liter engines

Igesitian tirmiog 30 BOTC at 6,000 rpm
D 2.0 and 2 2 liter angines,

always check the igaian tirmimg at l:dhru['
speed.

{0 — 2 ATDC at idle spoed)

If the set1ing is too late, surging may
result

MNote:

T iguasticars tarriies 15 too late &t odle, do not
resdjust until it & checked a1 6 000 rpm
Timirg that is ear lier than 30 BTRC a1
6,000 rpm will Lurn pistans,

H timing cannot be gdpusted proger by at
both ends, remove The distributar gnd
chack the advancement curve

2.4 litar anging

The vacuum controlled distobutor of the
2.4 liter engines retards the ignition timing
al wlle (up 1o 5 ATDC).

Adjusting IGNITION TIMING

Igrithom timing 1% always adjustod ot normal
cparating temperature, ol 1emperalurs
70 10 80°C.

2.4 liver igmition trrireg ol fers from that of
208nd 2.2 liter engines

2.0 and 2.2 liter engines

2.4 liter engine

1, Sdpust thee sgriteon tirming o 5 ATDC a
ilhing speecd (900 2 50 rpm) with the
wacuwm line connecied

14




When the throttie is opened and the engine
accelerated, the ignition timing must shift
from retard 1o advance.

Check by disconnecting the vacuum ling
while the emginge is idling. The ignition
tirming must be betwean 4° and 6° BTDC.
This approx, 107 timing variation {feom
HATDC to 4 — 6 BTDC) s a result of the
precisy throttlevalwe synchranization.

11 the arr-carrection screws ara apenad too
whde, [he vacuum nsschad (oF 1gron
retard cannof build up. The timing may
retard, for example, toonky 3 ATDE, If
the timing is now corrected to 5 ATDC,

it will anly change by 2 to 3 BTDC on
accaleration,

The enging might have @sitation and bad
transition performance,

2. Let the engine continue to run at idling
spead, disconnect the vacuum ling and
weateh the ignition Liming mark change
from late o early.

Wher the vacuum line s disconnected,
the ignition timing should be at 4 10
G BTDC.

3. With the vacuum line disconnected,
check the sgnition timing at 6,000 rpm.
11 miust be betweean 32 and 38 BTOC,




Mote:
To fasten the toothed-belt gear on the enging

camshaft, use only M 6 = 12 bolts, spare-
part Mo 900 167 058 02,

40 after averlap TDC on Cyl 1

Checking Injection Timing End of
Delivery Stroke

The end of delivery stroke is adjusted 10
40° atter ovarlap TDC/Cyl 1 fcheck a3
foliows),

Ser engene in dinection of rotation at

[Toc/cyl 1).

Fram this positeon, turn 360° further (one
revalution} until the £ 1 {Cyl 1} marking
again lines up with the notch in the blower
housing, Turn further 1o the FE marking,
the engire is none in the correct position,
Oin the cover af the injection pump and on
the hulb of the drive whesd there is 8 notch
mark, When the pump is correctly adjusted
the marks line up.

I ke marks do ot line up, adjust by mov-
img the toothed belt, or, for fine adjust-
mient, atter lodsening the thres scrges on
the drive gear,

16




Checking and Adjusting CORRELATION

Correlation is the relation of the movement of the throtile valves 1o the movement of the pump
regulator lever, The throttle vakhes have to move in praciss relation 1o The pump regulator lewer
in order 1o mainiain the most favorable fuelair ratio

SPECIAL TOOLS:

20and 2.2 liter engines
protractor ardd indiecator
P22 b

2 il Engines

arcrfractor arwl aiflicatoi

P228 ¢

Mote:

The ool set P 228 c contaims anly (e
indicator and protractor Tor (he newly
chesmpriad [RrolTke-walve ouwsiig from the
2.4 hiter engine on, The protracior far tho
pump reguiglon lever nas 1o Da takan Trom
the set F 228 b

i bt arrowe inddicates The place where the
faght protractor can owch on the 2.4 liter
arygines. Reshapa tha prolractor

Checking of CORRELATION

1. Mount protracion

2, Make sure befare you bagen with the
measurameant that

The hand throttle is in zarc oSG,

all throtthe valves and the pump rEl;llJlr.'|1E|r
lewrar g on the idling-spesd stop,

thie protractars showlid nod run uneveanty
o the indicator: the anging s at opuerating
temperature (a1 least 60° C)

Alsd chack 1T The I"Il;r'-'. protractor in the
Wi laneg spemag] Dositeen doesn™t touch the
WA Im-air conneciing pipes [see picture}

towr 221 all endrcators exactly on 1he refo
point af the profraciar

Sppoad lening the throtthe conneching Find
TEnap backward”" because 1 [EIER s s,

an the pump regulator may be moved

out of place, wihich can lead uninlentionally
e W i MmaasIremenis

i7




3. The protractor on the pump reguleior
lever can ke adjusted fram degres to
degree by slowly maving the thrattle
connecting rod (press on the middie
levar of thé cross-shaft). In doing so, the
arvgles shown on the Theott li-valve
protrsctor are (o be read and comparad

with T|"Il.':' 1.ﬂ;|lr.,
Exampla:
Froteactar Protraciar Max. When the angle of the pump regulator
Purmp Thrattle Daviation lever i5 307, the throttie valves must be
Valve 219 £ 059 From 307 on of the pump
angle, a talerance of £ 1% iz parmissable.
e o=
g: 3°
1 g a
15 9,50 B
20 13°
302 212
an? 307
&7 40,57
Boe i Vi £ 19
e 652
799 - f29 B0° - g%
[wide-copan

position)




11 tive walues medsursd Correspond 1o the talxle the throttle COnMaciimg rod must nal be al lered
This 1s alsa wrue if the throttle valve push rods are of different lgngths, (Dhfterence of up 10

& mirn al lovead. )

If the correlation values measured lie putside of the toleranceas given in the tabla, the throttle

Wil push rods must be Chasscally adpastod™

The length ol the connecling rod babvesen b
pump regulator bever and the cross shaft is
var y amper tant for an exact bases adjust-
mernil

114 + 0.2 mre [from ball center 1o bal
center)

“Bagic adjustment™ of thrattle vabe push

rionds

Frigpad alion

1. Dizangage all connecting rods

2. Tuin back the mscrossentch

3. Check whether the pump reguiator lever
ard theontle valve g an the idiing-speed
stap

Exicutign

I, Adjust the rod between the pump regulator
lewer and the cross shaft precisely 1o the
meEgrpmen] aof 114 2 0.2 mam
The salf-made tool pictured opposite can
be used for thas
I this 100l is ot aval lable, e musi
proceed as 1ollows
a} Meaasure the otal length of the rod.
b Measure the diameter of one Dall cup

and deduct this measuremant from the

lenath ol the rod

It rsd does not hawve the proper length,
1 must be corrected to 114 2 0.2 mm.

19




MNote:
When correcting the correlation, keop 1o the
owver [—) tolerance for the throttle valves,

T his will raorably attect the Tramng Tson
pear formance.

Push rods — left/right
max. difference 5.0 mm

20

2. Re-enpgage the corregtly adjusted commeci-

ing rod. Tha measurement for the push
rods from the cross shaft to the throttle
valve housing s thus established

Check once again whether the pump
requilator lever amd the tTheattle valves lig
on the idling-spaed stop,

. Mow the two push rods — to the throttle

valves = are 10 be adjusted so that thesy
can e engaged froe of tension and prassura.

Mote:
Tha ditferance in langth of the push
roeds iy nol be graater than 5.0 mm.

. Disangage once again both push rods amd

rmeasura the differancea in length,

MNaote:
Don't mix up the rods!

If the dif ference in lengih i greater than
bomm, tha left activating bever on the

crogs shall can be sdjusted in its receplacle
enoudh 0 equalize the lengihs of The

rods.




5, Check the correlation

B, Atter completing wark an the throttle
connecting rod, the micraswitch for e
stop solendaid has 10 be adjustod

Procedure

Turn in Thee sorews unbil & clsck can b
heard, From this position, Tura mn
approx, 172 1o 354 of a turn, then lock
the scregy Counter nut

R



SYNCHRONIZING THROTTLE VALVES

Synchronizing throttle vabves iz done at 3.000 rpm (engine at operating temaerature)

Toaols:

P235 — gunchrometer,
for engine Q11 T
sharvder rubbes
pane P 235 8

F22 b - screwdriver

Bazic adjustment of the air-carractan
SOFEWS

2.0 and 2.2 hiter engines, opan 52
Pl eons

2.4 er angines, open 32 revoluung

Example — measuring
air Flow

Cwlinder 1 — 125
Cylinder 2 — 11 0
Cylindar 3 — 105
Cwlinder 4 =135
Ciglinglor 5 = 11.5
Cwhinder 6 — 100

Toral pED . 6=115

Execution:

1. Fully cloge the air-cofraclion Sormys
{withaut applying excessive force),

Then opern, 5 half turns for 2.0 ar 2.2 [itar
amgimes, 3 hatf turns for 2 4 lier endgines

2. Start gnging and rum at 3,000 rpm,
Uza the hand throtile

Llsamg The synohromeler, maedsure The ger
Venw o each imlake pipe and note The
valuds (S exampliek

Add the values for sach eyvlinder and
Jivede by B Adjust to 1he average velue
Wil The air cOntrdl scrowws

Exampla, average value 115 This means
thal cylinder 105 oo lgh, thae air-
cowreclion sorew has 10 be closed
Cylimder 2 15 100 0w, the sir-correstion
screw must be opened, &l




Mote:

When adjusting be sure that the air-correctson
serenss are not opared maore than 8 hall
tUrRs,

11 the aar comiral Screws are opensd maore
than 8 half turns with little chamge an the
swhchromeErer, thE S channels are carbonad
'-JF'.\-"

Tha channals miust e clearmnd

Claaning of air channals

The air channeis can be cleared swith The
spray solvant

CHEMTOQOL B8 12
when the throt tlé-vabeg Riousings remain
myounied
Procesd as !ollows
1. Aamove the air-corméction SR
Mote:

Cleam tha channels in SuccEssHn Don't
s D ThE correclion siriss

2. Connect the plastc hose 1o the sabg of
the spray can and mseart i1 inlo the Done
Of ThE 30 pusting Sores

3. Soquert i thee Sprdey. ATIE & 18w manklTes
The chEpasats in Thee air channel hayve
dissolved. The correciicin scraw can
aqann b nstalled

4. | completely plugged, remove thrgtlle
housirgs and clean borg wath & dnll bit

5_Carry out the basic adusimeant

23




MEASURING EXHAUST EMISSION

Prerequ isites:

Make sure 1he fest instromant is aperating correctly

Always iollow the manuiaciurers operating INSIOWCHDNS
The amisson 1es1 15 in bwo phases:

Thie pair b lodd medsuremen]

and the idling-speed maasuremant.

Aberays observe the TollGrening sequence:

first par load
then e ling spaed

Firvirsing the sequence results in incorrect values.

24




PART LOAD MEASUREMENT

SPECIFICATIONS

EMGINE TYPE 20LITERS 22 LITERS 24 LITERS
Intake Temp. Measure with P 237 Measura with P 237 Mo influence
Throttie- 7 O go
vaheg angla
Engine fpm 2.500 2,500 2,400
Gear Zrvd 2nd 2
CO Valye according 1o Table 1, according to Table 2, according to Table 3,
dependent on intake dependent on intake independent of
femperature. temperature, intake temperature.
Execution:
The part Ioad measurement can ba carriad
out on a road test or on the chassis
dynamometer,
MNote: Important: The following sequence is for 2.2 liter

For safety, two parsons ara raquired for a
rodd TESD MasasUramIEnt,

Hirts regarding the Basch emission taster:

Clean the water cut-off and feeding hose,
replace the paper filter, calibrate the

tester, place thi axhaust pump on the rear
saats, be sure that the exhaust emission i3
conducted from the pump into the open air,
Sat up the CO test instrument within tha
CO-drnoer’s range of vision,

engines, differences for 2.0 or 2.4 liters will

be noted.

Let's begin —

A Praparstion

1. Attach a protractor with indicator 19 the
left throttie-valve housing. Set the
mdicator at zero (hand throttis in zero

pasition),

2. Bring the engine up to operating

emperatune (aporos.

BOPC).

3. Get the amision test instrument ready
and connect according 10 the manulacturar’s

data,




Mote: 2.4 liter enging

It 11 not necessary 10 measure the intake-
air temparature.

MNote: 2.4 liter engine

On the 2.4 liter engines, the throttle valve
must b set at 99

4_ Install the remaote thermometer P 237,

aj Fastan the temp. sensor to tha intaka
sreackel of the air filter,
AT he sensor spiral must nol towch any
matal parts. |

bl Place the indicator instrument nside

the vahicle

5 Using the nand throttle, 381 the throtle
valves at an opening angle of 79




Note: 2.4 liter engine
{Test speed 2,400 rom)

Hints: Chassis Dynamamater

1 = Just as with the road 1est, make wure
that there is no load whatsoewvear om
the Dynamometer when driving off

2 = Adjust the proper test rpm by

putting a load on the Dynama-
meer

Mote: 2.4 liter engine

Tha intake-air tarnp. does not have to be
considered .

B. Measuring Procedura

1. Shift into 2nd gear, depress clutch pedal,
Start engine.

i mpeortant:

I the theattle angle was sat with the

hand throtile, do not touch tha accelerator
wihien starting.

2. Ergage clutch, using the car's brakes

slow dhowwn TR Brging 19 The Test Speed
of 2,500 rpm.

3. Imorder 1o attain the most accurale

migaswring result possible, keep the
engine running al the test rpm. One
should dive for about 30 10 60 sec,
before the firslt measuring values can
bea read.

The needia of the measuring ingtrument
miust stand still, Then read the CD wvalue
and tha iatake-air emparalura.

4. Stop vehicle and switch off the engmne.




2Lw F1E

Part bzad

I 1 A e wnben 19 Jef e
e e

=
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8

Part Load CO values for 2.4 liters

911 T 1.65=20%C0
g1l E 20-25%C0O
911 5 20=-25%C0O

. Evaluation of The Measuring Results

For example:

The car which you tested was a 2.2 liter
911 E and you have noted the foliowing
walues:

Intake air = 2700
co =47%

Read from the nominal-value diagram for
thie 2.2 liter 911 E the correct CO wvalus
for 27° C and compare it with your
MBasuring value,

The naminal value for cur axample is:

ATZ2TMC =27 £05% CO e at the measured
intake-air temperature of 27°C, the 00
content in tha axhaust gas cught 10 be
betweean 2.2 and 3.2 %. Qur tes1 vehecle o
too rich and has 1o be adjusted

O Adjustment of Part Load CO

Maota:

ADJUST ONLY WHEN ENGINE IS NOT
RUNMNING.

The sdjustment cperations are 1o be
performed as quickly as possibla 1o avoid
Fazating up the intake manifold,




Hint:

I is pdvisable to make o T-grip wrench with
soldered-on hexagon as described in the
chagier woals It & eonsdershly o6&t 10
wenrk wnth 11 than with the offeat wrench
shown in the picture

%

MNote: 2.0 hiters

Te reach the sdjusting sorew for part load

the 2.0 Hter engines, loosen the SW 14 screw
for the starter salenoid lever far enough so
that it does for indertens watk the pumg
FEQUIETON REvEr

The adjusting scresy has only G clicks per
furn an the 2.0 liler ar IS

rich lean

The adjusting screw for part load is bocated
a1 tha and of 1he control behind an allen
hasd bolt

1. Remove the hex, socket-head baoli

2. Uszimg the special tool P 229 ¢, the
adjusting screw an the control-rack head
can now Da furned.

Thea adjustment screw "clicks™ at sach
112 at & turn

3. For a leanar mixturg, lurn tha adjusting
clack wise
Far o rechor mes ture, Turm tha &ores
COUNTerCiockvwe 148
Check the CD after every two clicks

29
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Mote: 2.0 liters

Dan’t forget 1o tighten the screw SW 14
[foar 1hae baring bolt of 1the starting solenoid |

Mote:

Mever press inon the adjusting screw when
TLFnIng. Loy pressune may bend the sensor
lever, The sensor lever 5 Then 31 the wrong
point on the contoured cam and the whole
specirum of the injection pump & altered
Thes phlfl'.rl'r'l'\ﬂnl::l: ol the erging wall ba
sevarely impaired.

Recormmendation:
Podify the screwdriver P 228 b, to P 228 ¢

gocording 1o the sketch. This woll simplify
adjusting

4. Re-install the plug on the aocess (o the
control rack,

5. Repeal the part losd measurament.




IDLING-SPEED MEASUREMENT

Check the idling-speed CO only after the part lcad measurement. The idling-speed CO should
never ba measured along withoul previously messuring the part load CO and, if necessary,
cofrecting it.

Reason: An incorrect part lead CO value influences the exhaust-gas composition 50 strongly
that it can no longer be corrected with the dling-speed adjusting seraer,

Therefore, nevar regulate the idhing-speed CO without first checking the medium-speed CO and,
if mscasshry, correcting il

Exscution:

There are no significant differences among
the individual enging types lor conducting
the idling-speed CO measurement, Differant
adjustment values of the intake-air temp,
2.0 and 2.2 liter engines must be observed,
henaer,

The procedurs i5 as ollows:

1. Sat the hand throtile at zerg,

2. Let tha enging run at wdhng speed
1900 = 50 rpm).

3. After the and of a shart waiting period,
read and note the CO content and the
intake air temp.

4. Switch off the engine.

Here again an example:

o will recall than we used a 2.2 liter
911 E in gur example,

¥ie measure now a 0 value of 2.4 %
An intake-air temp. of 30°C.

From the nominal-value diagram we read
£3 ke #T A that for an intake-air 1emp, of 30%,

i the CO content ought to be 3.1 £ 0.5 %,
Qe tesl wehechi is thus oo lemn .

onN Ll e
T - N
[ &
] : ' T Remember also that for the sd ing-spead
« adjustmeant:
—1 i REGULATE ONLY WHEN THE ENGINE
[ { IS NOT RUNNING!
L1 o 30
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Mote:; 5. Using the special tool P 230 ¢, press in
1ha SErneg -TEng oned -BI-HJIJHHHI'IT Sorers an

From Model 70 an (2.2 livers] an opening the govanor howsing of the injection
which i cloged of f with a plastic cover can pump and by turming lightly, et 6t catch
be found in the air-duct housing, The adjust- i the slot of the adjusiing screw

mant scrires Can De reached Dy going
berween the bDlades of the blowes whiel
and throwugh the holé in the air duct with
the special 150

6. The idling-speed &djusting screw has
6 clicks for ane tern, When adjusting
tarn only 1 to 2 clicks at & time, Then
measure CO. Turm counterclockwiese for
lean, turm clockwise Tor rich.

T Adjusting CO content will change the
idle spead. ¥ ou must correct the idle
spoad 10 300 £ 50 rpm by evanly turning
the G air-cormaction sormws,

This is mat passible on the 2.0 liter engines,
Here the tool F 230 b with flexible shaf
must be used.




GENERAL HINTS FOR MEASURING ON A CHASSIS DYNAMOMETER

Tests have shown that a1 low oulside Temperaturas there are only slght differances batwean
CO measurements made on the chassis dynamameter and on the road. At higher outside
mermparature, howevar, thera can be deviations of aporox. 0.5 % C0O (in the direction of leanl,

This is tree only for dynamometers that are set up under ideal conditions, e, with adeguate
vantilation,

It is necessary 10 compare dynamometer measuremenis 1o road measurements and apply the
difteranca in reading &z a correction factor.

Example:

Medwim-speed messurement of 4 vehicies of type 911 E (2.2 liters) on the chassis dynamometer
and on the road.

Dy namaomater Road Dieviation
1 32%C0 23%CO 09 %C0
2. 32 % C0 22%CO 1.0% C0O
a 39 % 00 2.7T%C0O 1.2%C0
4. 34 % C0O 2% C0O 0.9 % CO

d0%CO :4=1%C0D

The corrective facior for this dynamometer is 1% Q0.

In order to corroctly adjust a 2.2 liter 311 E 10 2.5 £ 0.6 % CO for the road at an intakg-air
wemperature of 20°C (911 E 2.2 liters), the injection system must be adjusted at 3.5 % CO on
tha dynamometer. Otherwisa the transition speed performance will be impaired by an adjust-
meant that is too lean

Ta insure cofrect resulls ntake-air temperature, ol lemperature (R0 mare than BOPC) and
iniake stack temperature {only hand warm) is of crucial imporiance. Moreover, it is imporiani
that both measuremants (dynamomater or road) be parformed with the same emission test
instrumseni.

The performance of the engine should finally be judged by a road rest, During the road test
the following poinis should be especial ly obsenved:

al Transition Speed Performance:
bl Parformance While Driving At Constant rpm
) Performance During Start-510p Operation




if ot &l possible, vhe performance during warm-up should also be jwdgea,

If the systom was tunid aeoording to the description abose and if all the propar sequences

wera abserved, angines will, as a rule, have a performance that 15 scceptable in all points. In

the following section, deficiencies are described which appear in spite of all the above mentioned
adjustments,

Before vou go amy further, however, ask yourself whether all the points mentioned up 10 now
have been conscienteoushy canried out,

Recheck any poimts of which you are not swre.




Trouble Shooting

Chacking of Warm-Up Thermostat

The tharmastat enricheas tha fual-air mixkture
wihan a cold engine s started. Enrichmeant
s1ops at a temp. of approx. 53°C.

The thermaostat can be checked by measurng

the CO emission. Cold engine content is high.

A% the anging tamperature increasas, the
CO content decreases since enrichment is
resciLCRd,

Enrichment is over when the needle of the
CO messuring instrument no longer moves
in the direction of lean, The CO now
should be the normal value for idling
speed o madiem spead,

Problems:

Whan thare are problems first check f the
tharmoatar i5 dirty and if the feed hose is
pinched or leaking,

Im such cases, the thermostat will not reach
the cut-aff temperature, or reach it slowly
thie CO contant of the exhausl cannol ba
regulated,

Tha GO value is too high and can be
regulated only with great difficulty or not
at all at medium speed and idling spead.

Check:

1. Warm:-Up Thermostan
2. Feeding Hose




Nota: 2.4 liter angines

From Modal ‘72 on, all angines usa BT octane
fuel

Engines aperated an higher octane fusl will
not run propacly since the greater the anti-
knock capacity (octane number) of the fual,
the more difficult the fuel becomes 1o gRite,

Thus if 3 2.4 liter engine i5 operated on

98 octane fuel, the CO content in 1he oxhaust
gas will be high and very difficult to adjust
proper iy

When difficuities arise adjusting thae CO
contant, ask the customer what kind of

gasclir ha is using.

Clmaning of Warm-Up Thermostat

Procedurs

1. Discomndct tharmoastat from pump.

Mota:

Don't Inss tha rubber sesling gasket
batwean the thermostat and the pump
hausing.

2. Remowe the cover from the thermostat

MNote:
The covar is held under spring tension,

3. Craw out the expansion alements 45 a
complete package,

Mote:

Don't slip the expansion elements and
compensation discs off the shalt.

If the expanson slements or discs are
mixed up, the wanm up charactanstics
of the thermostat will be changed

4, Wash oul the expansion-alerment package
and thermostat housing




MNaota:

It the engine dies but the injection valwas
are okay and valve adjustmant is correct, the
ciiusa may be ingorrect Timing,

Ferst chack whathir both of only one side (s
impalved by removing the intake-valve
covers and checking the timing without
remawing the chain-housing cover.

Engine Dies (No Misfiring)

Chack:

1. Impection Valves
2. Valve Clearance

Backfiring in the axhaust will occasionally
oecur and cannot always be completely
avoided, even by the most careful tuning.
Backfiring is strongly influenced by the
accelarator pedal position.

If the accelerator podal does not repurn all
thi: Wy difing $Tart-stop oparation [foot
stays on the pedall, the micro-switchdrpm
transducar will not function correctly and
backfring i3 increased, Thus when
complaints are made, always test drive ar
il'lql..ll'l'a inta the customar's l:|r'l-'lul'1'r|ﬂ haksies.

Mot

Checking the micraswitch, the stop solencid
and the rpm transducer,

1. Start the engine,
2. Accelevate to approx, 2,000 rpm.
3. Prass the mecroswitch,

By pressing the microswitch, the stop solenoid
is switched on. Engine spaed will drop 1o
1,300 rpm. At this point the rpm transducer
shuts off current 10 the stop solenoid,

The engine again receives fuel and the spaead

increased to 1,500 rpm where the stop solanaid

again cuts off the fuel. The engine speed drops
o 1,300 rpm.

Backtiring In Exhaust

C i

1. Microswitch, rpm transducer and s1op
salenoid.

a7




Thus when the throtiles are opened and the
microswitch pressed, the engine speed must
Funt continually batween 1,300 and

1,500 rpm.

If this is not the case, then check each of tha
thres components individually to findg tha
defect.

Mote:

Backfiring can be caused by an incorrectly
adjusted microswitch, Set the microswitch
1o 3rd of a turn {lrom the switching paint],
If necessary, it con b increated up to 1 full
turn (from the sedtching point].

Mote; 2.4 liter 911 5

For complaints swch as " the engine stalls at
intersactions™ or whilg “diepressing tha
clutch during stop and go driving install an
rpm trgnsducer from the 911 T carburetor
engine,

Thit rpprm transducer switch 1o be used has tha
spafe-part Mo, 901 615 113 00. Sinca

April 17, 1972, thesa switchas have bedn
installed as standard eguiprment o all

D11 5 2.4 liter engings and are distinguished
by a grieen pain spot.

IUsed as of chassis numbar

Coupe 811 2301279
Targa 811 231 0GB

INDIVIDUAL CHECKS

Microswitch

a) Conmect @ hot wire 1o one erminal of tha
mMicroswilc,

bl Grawnd the athar terminal with @ tist
lamp.

ci Turn on tha sgnition and actuate the
micr Geswiteh. When pressed doswwn, the Lest
larnp maust hght, When releaged the 1est
lamp must go out.

AP Transducer

al Connect the test lamp with terminal 30 b
on tha microseatch,

) Start engire and slowly accelerate, at
approx. 1,500 rpm the test lamp must light
up.

c] Release the pedal, at approx, 1,300 rpm,
the test lamp must go out.




Stop Solenoid

WWhien the microswitch and the rpm tramsducer
check gut, the problem lies with the stop
solenoid, To check, supply current 1o the stop
solenoid [from terminal 30 in the rearend fuse
box) while the engine is nol running, An
audible click must be heard. The stop solendid
¢an only be replaced by an authorized Bosch
Service Centar.

Note:

If the control rack does not moe freely,
fusd will not be completely shut off. The
small amount of fuel still being delivered
will Cause backfiring.

INJECTION WALVE

FUEL DELIVERY PUMP SOLEHQID FOR COLD
STARTING UNIT
FUEL TAKK FUEL FILTER
£ :

SEITTY

2. Control Rack Action

a) Memowve the protective rubber cap on the
acluating rack end,

bl Using a clean object, push back Lightly in
the opposite direction of vravel.
Whan releasad, the control rack must
spring Back an s own 10 its original
position. The contral rack mwst move freely
and nat jam o catch.

Whian the stop solenoid i svitched on (cabla
from terminal 30 of the rearend fuse box),
the contral rack must pull all the way back
if a clean object is now pressed against the
control rack, thaoe should be no movement.

INJECTION LINE
INJECTIOM PUMP \

— ra T,

FUEL IMJECTION SYSTEM




Remedy:

1, Remewe and check inpectors,

2. Take adrill of 10.5 mm & (Fill tha
groowas with greasel and insert into abl
the injector receiving bores 10 a depth
at apprasx, 45 mm, After cléamng each
hiobe check thal encugh grease s on ihe
drill to pick wp fillings.

Engina is difficult to start when warm, dies
at imtersections, balks in stop and go operation,

Causa:

On some engines (especially 911 EfMaodel 73},
A brr may remain on the end of the thread
after tha injector holes in the cylinder hesds
wera drilled. This barr will interfare with the
Injecior causing podar injecitor closing

This leads io the difficulties mentmned abowve




PUTTING INJECTION PUMPS INTO OPERATION THAT HAVE BEEN IN STORAGE

Ses Product Information Circular P 260 of Februeary 27, 1973

Install s injection pumps according 19 the instructions in the repar gurde "Porsche 311

page MK 33",

The date of manufacture can be found with the help of the table through the code number on
the identification plate of the injection pump {see pictunel.

Exampla: BO7

Note:

January
February
March
April

hay

June

Jully
August
September

month of manufacture (here the month of July = 07)
year of manufactiure (here 1968}

code number of manulscture BOT = date of manufacture July 1968

The monthly code numbers change after avery tan years,

1960 .....1968..... =01.....12

1970, ....18799, ., .. =21..... 32

1968 1968 1970 1971 1972 1973
a01 201 021 121 22 321
a0 902 022 122 222 322
803 903 023 123 223 323
804 204 024 124 224 F24
805 905 025 125 225 325
806 806 026 126 226 326
807 807 027 127 227 327
808 808 028 128 228 328
809 203 129 229 329
810 810 030 130 230 330
811 an 031 131 231 33
g2 912 032 132 232 332

d41



TREATING INJECTION PUMPS WHICH HAVE BEEN TEMPORARILY INSTALLED
FOR TEST PURPOSES:

Used motor oil, may cause corrosion and gummy deposits in injector pumps after being s1ored,
To avoid such damage, used pumps must be cleaned before they are put INto Storage.

Product Information Circular p, 260 from Feb. 27, 1973 gives details,

MNota:

When working with cleaning fluid observe fire safety precautions.




TREATING INJECTION PUMPS WHICH HAVE BEEN TEMPORARILY INSTALLED
FOR TEST PURPOSES:

Used motor oil, may cause corrosion and gummy deposits in injector pumps after being s1ored,
To avoid such damage, used pumps must be cleaned before they are put INto Storage.

Product Information Circular p, 260 from Feb. 27, 1973 gives details,

MNota:

When working with cleaning fluid observe fire safety precautions.




BOSCH - INJECTION PUMPS TYPE 911

Summary of injection pumps installed from Model 1969 up 1o the present.

Ernsgarss Model Bosch Mo. Porsche Mo,

QI1E 2.0 liters 69 0408 126 002 a01 110 226 00
911 E  2.0liters &9 D408 126 006 801 110226 0
a11 s 2.0 liters iz 0408 126 001 801 110 227 00
15 20 hters &9 0408 126 005 ot 110227 M
911E  2.21liers V71 0408 126 010 911 110 221 00
9115 2.2 liters TN 0408 126 009 211 110222 00
911 TE 2.4 livers 7273 0408 126 015 811 110251 00
11 E 2.4 lilers T273 0408 126 014 9171 110252 00
911 5 2.4 liners THT3 0408 126 013 211 1025300

9115 2.4 liters 72173 0408 126 021 911 110 253 00
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CO-Valus of tha 2.4 liter angimes

Part Load

Treattle walve fmust Be 560 at 99 Tast speaed 2400 rpm

g1 T 1.5—-20%
811 E 20-25%
ans 20-258%

Idle speed (000 £ 50 rpm)

For al engines 25205%



Chacking of Injection Pumps — Porscha 811 T, E, 5§ l 25“

Parts |dentifior 250 10

Fuel impection pumps, neve or rebuilt, 8o mternally preserssd with Bosch test ol Mo 5 701 301 725
Thig il prevenis gummong aF sszing of pump companents generally up 1o ore year, depending on
storage condiTrons

Reoprdiess of s1orage 1ime, we suggest that all fusl ingection pumps be inspecied prior to insiallation
for frea MW of camshaft and control rack

Check o frsd Tuel inpscihdn pumips, o necassary, as fallowes
I [

Chisck Pump

al Remove plastic cower of control rod bushing on drve end of pump (a@s showen in pocture Mo 1)

i (reversed] or similar obpect and push contral rack {as shawn in
thig governor ol the pemp. Do not apply tonce

0 Fnsd' T oAkl poont p

aciiare Mo 1) onarard

cl I pump o weell preserved and no gummirg bas taken place, the rack will moee relatively frea
amd wel |l retiurn 10 118 onganal pogaton atter The cnsar ed object 15 wiThdfavn
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F 235 Vacuum (depression) gauge

General
| —

When the throttle valves are opened the same depression should be present
in each intake pipe so that each cylinder draws in an ‘dentical volume of air
If any cylinder draws in more air than the remainder. the mixture in tha:
eylinder will be correspondingly weaker. Since the same quantity of fuel is
injected into all cylinders. any cylinder contzining too much air will show a
tendency towards knocking or detonation, On fuel injection engines the air-
flow volume must therefore be measured with the throtile valves in the

part load position, The vacuum gauge will be needed for this procedure,

Before use the U-tube on the gauge must be filled up to figure 5 with brake
fluid

Take the reading as follows.

Rur the engine until normal ocperaning temperature of 60-809¢C (140-175°F)

is reached 5et engine speed to 3000 rpm with the hand throttle. Put the
rubler cap of the gauge into cach of the intake venturi in turn, Read ofi and
carefully note the height of the column of fluid in each cage, Add the readinge
together and divide By the number of eylinders Each individual cylinder must
then be reset to give this average reading by turning the air correction screw,

Adjustment at idle speed with the Synchrotester by turning the idle air screws
158 not needed after the above test has been carried out

The vacuum gauge car also be used ior adjusing 1dle settings on carburetior

engines. In this casc, screw in the air conircl screw on the gauge until the
fluid level 15 seen to rise when the reading is taken

FRINTED IN GERMANY Or Ing.h ¢ F Porache KG

Stuttgart- Zuffenhausen
9. July 18&%



