omicron KUGELFISCHER FUEL INJ. 815-819-820
INTRODUCTION

Mechanical fuel injection was used on certain Flavias, using the Kugelfischer mechanical fuel
injection system.

If () running correctly, such an engine should give a 10hp 5 Ib.ft increase in power and torque over a
1800 carburettor engine car, and 12hp, 8lb.ft on a 2000cc car.

This document is intended to show what parts are common between the Kugelfischer fuel injection
systems used on the 1800cc engine in the Flavia 815 and some 819 and the 2000cc versions in the
819 and 820 cars.

The principal of working is the same, but there are some differences between the early and late
systems. The injection pump has some added bits to the rear of the main shaft (3), and the
manifold to head mounting arrangement is larger on the 2000cc. However many parts are common
between the two.

| have concentrated on the first (815) and last variants (820). 819s are either one of the other
mostly with minor fitting differences depending on whether its an 1800 or 2000cc engine.

The parts books often carry Kugelfischer part numbers. There was a change in part number format
between 815 and 820.

Production

815 Berlina 964
815 Coupe (Pininfarina) 2150
815 Convertible (Vignale) 43
815 Sport (Zagato) 32
819 1800 2985
819 2000 483
820 Berlina 67
820 Coupe 705

The 2000 range switched to the Bosch D-Jetronic electronic fuel injection system and is outside the
scope of this document.

Kugelfischer also supplied fuel injection systems to other manufactuers including BMW, Peugeot
404/504 and Opel as well as for racing engines, although these often do not have refinements for
road use such as cold start systems.
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KUGELFISCHER FUEL INJ. 815-819-820

Omicron
PREMISE

Fuel drawn from tank (1) by an electric pump (2) at a normal pressure of 1.1 to 1.5 atm (15.6 to
21.3psi). Fuel passes through a pressure sender (Cs) mounted on the top of the fuel filter (4) which
illuminates a dashboard lamp (S) when the pressure is considered too low (0.4 to .07 atm / <10 psi),
before being delivered to the mechanical injection pump (8) which delivers the appropriate quantity
of fuel to the 4 injectors (5) at a pressure of 30 to 38 atm. Excess fuel can be returned to tank at the
main fuel filter and the injection pump

There is an electrovalve (6) which allows petrol into the inlet manifold whilst the starting motor (M)
is operating, providing the water temperature is below 45-55C.  Later cars also had an Enrichening
device (T) which is always on when cold and reduces operation as water temperature increases,

switching off at approx. 60C .

Fuel Tank

Electric fuel pump

Mechanical fuel injection pump
Main fuel filter

Injectors

Electrovalve

Inline fuel filter (low pressure)
Fuel Filter
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Inlet valve fuel filter
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B Battery

| Ignition Switch

T engine starting electrovalve cut-off
switch

Cs Fuel low pressure warning switch

S Fuel low pressure warning lamp

Cs1 Enrichening device cut in warn. lamp
M Starter Motor
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omicmn KUGELFISCHER FUEL INJ. 815-819-820
COMMON PROBLEMS

Fuel Pump:
The original electric fuel pump may have been changed or is not performing properly.

This electric fuel pump is supposed to deliver fuel at pressure of between 1.1 and 1.7 atm which is
15.6 to 24.2 psi

Pressure should be measured at the main fuel filter in the engine bay where there is a low fuel
pressure sender. This illuminates a dashboard warning light if fuel pressure is below approx 0.7 atm
(20 psi)

There is an adjuster on the underside of the original fuel pump which may require adjustment.
Non-original pumps may require an adjustable fuel pressure regulator.

Fuel flow. Lancia quote that with a 12v supply, and a fuel pressure of 1.2 bar, the fuel pump should
deliver no less than 45 litres per hour. The fuel pump should consume up to 2.5 amps.
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omlcron KUGELFISCHER FUEL INJ. 815-819-820
MECHANICAL INJECTION PUMP

P

~

£9 25 SOL-98

o
.

-

1a

7M

e

v0) 69

7'

o
RS
)

&

R "l

OMICRON ENGINEERING LTD., THE LONG BARN, MULBARTON, NORWICH, NR14 8LS
Tel. +44(0)1508 570351 * Fax +44(0)1508 570795 e sales@omicron.uk.com

AGMC 14t December 2021 page 4 of 23



Omicron

KUGELFISCHER FUEL INJ. 815-819-820

Item Description 1800cc | 2000cc Notes
1 Governor Shaft 2233970
2 Eccentric shaft 2233971 enriching device
3 Camshaft w/gear 2233972 I 2266124
4 Thrust ring, plunger 2233973
5 Circlip, ball piece retaining 2233974
6 Seal 2233975 | 2273909 inlet valve & eccentric shaft
7 Seal plunger 2233976
8 Snap ring, 2233977 governor shaft
9 Snap ring 2234019 Governor & ring gear
10 Snap ring 2234020 Governor & cam control lever
11 Snap ring 2234021 Spiral ring carrying gear
12 Snap ring 2234022 Gear shaft bearing
13 Snap ring 2234023 Governor shaft bearing
14 Snap ring 2234024 Sending unit & cam bearing
15 Snap ring 2234025 Camshaft bearing
16 Retainer 2234026 Plunger travel retainer rocker
17 Screw 2234110 | 2266108 | Cover plate and return spring brkt
18 Banjo Union 4215059 | 2263011 Fuel return
19 Rocker 2234027 | 2273902 Plunger travel regulator
20 Banjo Bolt 2229653 Oil supply flex pipe
21 Banjo Bolt 2234028 w/ filter fuel inlet
22 Banjo Bolt 2234029 | 2266109 Fuel return
23 Bush 2234030 Cam control lever
24 Screw 3211721 | 3217091 Pump mount, short
25 Screw 3221521 | 3217151 Pump mount long
26 Ring 2234031 Plunger thrust
27 Cam 2234032 | 2273908 Plunger travel regulator
28 Cap 2266110 Enriching device lever adjusting pin
29 Key 2234034 Governor shaft
30 Key 2234035 Camshaft
31 Key 2234036 Governor shaft gear
32 Tab Washer 3541179 ‘ 3543179 Driven gear nut
33 Lead Seal 2234038
34 Cover Plate 2234039
35 Housing Assy 2246876 | 2266112 Injection pump
36 Bearing 2234041
37 Bearing 2234042
38 Bearing 2234043
39 Bearing 2234044
40 Nut 2234045
41 Nut 2234046
42 Nut 2234047 | 2266113
43 Nut 2234667
44 Nut 3415151
45 Sender Unit 2234048
46 Filter 2234049
a7 Ring Nut 2234050
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omicron KUGELFISCHER FUEL INJ. 815-819-820

Item Description 1800cc | 2000cc Notes
48 Ring Nut 2234051
49 Pin 2234052
50 Dowel 2234053
51 Front gasket 2220791
52 Gasket (s) 2234054
53 Side Gasket 2234055
54 Sealing ring 2234056
55 Seal 2234057
56 Sealing ring 2234058
57 Seal 2234059
58 Seal 2234668
59 Gasket 4161051
60 Guide 2234060
61 Gear 2220785
62 Gear 2234061
63 Gear 2234062 | 2266114
64 Gear 2234063 | 2266115
65 Ring Gear 2234064 | 2266116
66 Lever 2234065
67 Lever 2234066
68 Lever 2236824
69 Screw 2234144
70 Spring 2234082
71 Spring 2234083
72 Spring 2234084
73 Clamp 2234085
74 Clamp 2234086
75 Pin 2234087
76 Cap 2234089 | 2273905
77 Gear Shaft 2234090
78 | Complete Pump Assembly | 1108005 | 1109122
79 Plunger 2234091 | 2273904
2234092
80 Tappet 2246877 2274441
81 Washer 2234093
82 Washer 2234094
83 Shim 2234095
84 Washer 2234096
85 Lock Washer 2234097
86 Washer 2234098
87 Lock Plate 3511151
88 Flange 3551133
89 Ring 2234099
90 Washer 2234100
91 2234101
92 Shim 2234102 | 2266119
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omicron KUGELFISCHER FUEL INJ. 815-819-820

Item Description 1800cc | 2000cc Notes
93 Shim 0.1mm 2234103
Shim 0.2mm 2234104
94 Shim 0.1mm 2234105
Shim 0.2mm 2234106
95 Shim 2234108
96 Bracket 1107881
97 Pin 2234109
98 Plug 2232669
99 Plug 2234111
100 | Ball Bearings 3.88—4.24mm Lots In 0.01mm increments
101 Hydraulic Head (Assembly) 2234136
Hydraulic Head (bare) 2234137 | 2266121
102 Valve Inlet 2234138 | 2273903
103 Valve Delivery 2234139
104 Screw 2234140
105 Screw 2234141 ‘ 2274439
106 Bolt 2234142
107 Screw 2234143 ‘ 2266122
108 Ring Nut 2234050
109 Guide 2246878
110 Seal 2246887
111 Snap Ring - 2266139
112 Ring Gear - 2266140
113 Washer - 2266141
114 Screw - 2266123
115 Screw - 2274440
116 Gasket - 4161061
2250810
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omicron KUGELFISCHER FUEL INJ. 815-819-820
INJECTORS

\

Item Description 1800cc ‘ 2000cc Notes
1 Injector nozzle 2234145
2 Injector holder 2234147
3 Washer 2234146
4 Injector washer 4161091
5 Injector 2229455 Complete
6 Injector body 2234148
7 Washer 3543129
8 Clamp half 2209133
9 Injector pipes cyls2 & 4 1107754 | 1108859 Longer for 2.0
10 Injector pipes cyls 1 & 3 1107848 | 1108858 Longer for 2.0
11 Screw 3211341 | 3216511 Qty 3
12 Clamp half 2209134

Summary — same between 1800 and 2000 except for the pipework from pump to injectors which are
longer on the 2000 as the stroke is longer. Slightly different screw too.
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omlcron KUGELFISCHER FUEL INJ. 815-819-820
ELECTRIC FUEL LIFT PUMP. TWO VARIETIES & MOUNTINGS

Tav. 11B (per vetture ad iniezione - pour voifures avec moteurd injection - for injection engines - fir Fohrzeuge mit Einspritzau sristung Tav. 11B
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omicron KUGELFISCHER FUEL INJ. 815-819-820

Item Description 1800cc | 2000cc Notes
1 2234155
2 2234157
3 2277146
4 2277147
5 2277154
6 2277157
7 3873079
8 2234149
Grommet - 5252115 Different mounting arrangement
9 2234151
10 2234152
11 2277148
12 2234153
13 3415341
14 2234156
Spacer - 2267682 Different mounting arrangement
15 2234158
16 4161071
17 2277158
18 2277145
19 2234161
20 2234162
21 2277149
22 2277156
23 2234164
24 2277150
25 2277144
26 2275151
27 2277151
28 4215059
29 2277155
30 3511131 ‘ - Different mounting arrangement
31 2234167
32 1818177 ‘ - Different mounting arrangement
33 2277143
34 2234168
35 2234169
36 2234172
37 2277152
38 2234173
39 2277153

Lancia say the 3 screws which join the pump section from the electric motor section are M5x0.8mm
allen screws although length not mentioned. The 4 screws which hold the lower cover plate are
M4x0.7mm. Both standard metric pitch.

Summary — pump and filters are identical although mounted slightly differently. Tav numbers differ
slightly, but part numbers cross reference.
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Omicron

FUEL FILTER

KUGELFISCHER FUEL INJ. 815-819-820

Item Description 1800cc | 2000cc Notes
1 Banjo bolt 4211141
5 Sensor 2229368 Borletti
- [ 2273276 Mafer
3 Cover plate 2229723
4 Filter element 2115710
5 Gasket 2115706
6 Seal 2115708
7 Gasket 4161081
8 Gasket 4161361
9 Gasket 4162050
10 Connector 1815844
11 Tab washer 3543179 | 3523141
12 Bolt 2115705
13 Bowl assembly 2234690
14 Banjo bolt 2107540
15 Screw 3211731 | 3217101
16 Filter assembly 1724440
17 Insulator 2239426
18 Nut 3415351
19 Spacer 2239427
20 Plate 2239810
21 Washer 3511151
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omicron KUGELFISCHER FUEL INJ. 815-819-820
ENRICHENING DEVICE

Item Description 1800cc ‘ 2000cc Notes
1 2229480

2 2226335

3 2226334

4 1107967 | 1109127

2229643

> Nut 2251054

6 3411031

7 3411321

8 3411661

9 3471119

10 2054236

11 Gasket 2221095 | 2250644
12 2226338

13 4161081

14 4161121

15 4161141

16 2226333

17 2226332

18 2231960

19 2131510

20 4211149

21 3511111
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omicron KUGELFISCHER FUEL INJ. 815-819-820

Item Description 1800cc | 2000cc Notes

22 3467069

23 2226331

24 2226337

25 2226336

26 2238168

27 1107799 | 1109128

28 2226341

29 2003102

30 2229483 | 2273449

31 3216261

32 3321321

33 3251413
1108164
3411021

34 3568569
3216251

2243308
35 2251055
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omlcron KUGELFISCHER FUEL INJ. 815-819-820
INLET MANIFOLDS, DISTRIBUTION CHAMBER AND ELECTROVALVE

OMICRON ENGINEERING LTD., THE LONG BARN, MULBARTON, NORWICH, NR14 8LS
Tel. +44(0)1508 570351 * Fax +44(0)1508 570795 e sales@omicron.uk.com

AGMC 14t December 2021 page 14 of 23



Omicron

KUGELFISCHER FUEL INJ. 815-819-820

Item Description 1800cc | 2000cc Notes
1 2220778
2 2236495
3 1107751 | 1109133
4 1107752 | 1109134
5 2199130 Borletti
2264129 Mafer
2221068
6 2237786 2253095
7 1107791 | 1109124
8 1107792 | 1109132
9 4422300 | 4421150
10 4422189 | 4425199
11 4422290
12 2136138 | 2257062
13 2219345 | 2257061
14 4161041
15 4161081
16 4161081 | See #33
17 4161400
18 2221475‘ 2257060
19 4411010
20 2214203‘ 2257711
21 2236454
22 2137207
23 3513143
24 3543159
25 2229488 ‘ 2250645 Straight vs bent bracket
26 2231828
27 Hose 2220797
Bracket | 2262115
28 2229454
29 3211661 | 3217031
30 3211671 | 3217041
31 3221563
32 4422110 -
Shown
33 Hose clip but not | 4421160 #16 on 820 list

listed
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omicron KUGELFISCHER FUEL INJ. 815-819-820
THROTTLE LINKAGE

Item Description 1800cc 2000cc Notes
3 2230065
6 3411331
7 3411541
8 3411641
14 3923119
15 2230905
18 2230066
20 1107828 | 1109131
23 3513121
26 3922111
27 3922211
29 1107803
31 3252143 #10 on 820

| have ignored the rest of the sheet as it relates to throttle cables, pedals and so on.
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Omicron

DATA FROM THE 815 TECHNICAL DATA BOOK

KUGELFISCHER FUEL INJ. 815-819-820

LANCIA & C.
FABBRICA AUTOMOBILI
TORINO-S.p.A.

VOITURES

2 FLAVIA

Groupe MOTEUR
ENGINE Group
Gruppe MOTOR

Pompe électromécanique alimentation carburant.

Fuel electro-mechanical pump.
Elektromechanische Kraftstoff-Forderpumpe.

SAT

DONNEES TECHNIQUES
TECHNICAL DATA
TECHNISCHE DATEN

n. DT - Flav. 01/0101

15/3/71

Pression Pression de
gﬁ;’_’;”a‘ autoréglage ¥ fon d A Q
Type moteur 5 l.' Débit I/h mH.0 ,::g,'&‘:._ u Absorption Résistance
Engine type | test pres- Delivery I/h | Self-setting | nement corant slscirigon
Motor-Typ sure mH.0 Fordermenge &rﬁs(s)uro Input voitage | Currentinput | Resistance
o |/h 9 . Stromauf- Elektr,
Fordermengen Selbstregel. | Betriebs- nahme Widerstand
gont‘:ollws druck mWS spannung
ruck m
815.400 -
819.400 11,5+125 = 45 15+17 12 25 2+3
820.400
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omlcron KUGELFISCHER FUEL INJ. 815-819-820

YOITURES Groupe MOTEUR
CARS ENGINE Group
LANCIA & C WAGEN Gruppe MOTOR SAT
P DONNEES TECHNIQUES
FABBRICA AUTOMOBILI TECHNICAL DATA
TORINO-S.p.A. Pompe d'injection carburant Kugelfischer. TECHNISCHE DATEN
Kugelfischer fuel injection pump. n. DT - Flav. 01/0120
Benzin-Einspritzpumpe Kugelfischer.
15/3/71
Diff. n'vaxi
t
g:r:"'i‘; Hystéiksi™ '] | Gaeomivetess
Position Régime Lk maxl| Max. differ. Nombre
Type moteur | levier pompe tr/min gﬁ')'v‘:ggc’ Max. between pompages
Engine type Control lever. | Pump r.p.m. i hysteresis test tubes Shot No.
position 9 "€ | max. max. Unter-
Motor-Typ Pumpendreh- | bene Pumpenhiibe
o Hysterese schied
Hebelstellung | zahl U/min Férdermenge = bl ST Anzahl NOTA
cm’ Messglésern NOTE
k cm® HINWEISE
mini Sg:_rtles e?sals z:e
minimum 350 13,0150 0.8 1 1000 SRBL, SMOLOYar. 16
Leerlauf }zg‘;'_"gHE'{[‘!s”“
- For the dell\'l&rly
- tests, use -
350 33,0360 08 STALL K60 SHELL
815.400 intermed. | 1400 260+:290 | 08 e AT
819.400 : . PO ‘ 1 1000 rifflissigkeit KRI-
Teillast STALL m;(eo-SHELL
2800 175200 | 08 ¢ s
maxi 1400 52,0+55,0 038
maximum 1 1000
Vollast 2800 495520 0.8
mini
minimum 350 21,0230 0.8 1 1000
Leerlauf
350 36,0-+-39.,0 0.8
moyen
820.400 intermed. 1400 345370 0,8 1 1000
Teillast
2800 25,0275 0,8
maxi 1400 51,0540 0,8
maximum 1 1000
Vollast 2800 56,0+59,0 08

1€l T44(U)1DOUO D/USD1L ® FdX T44(U)1DOUd D/U /3D ® SdIeSWOITHLIOINL.UK.COITI
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omicron KUGELFISCHER FUEL INJ. 815-819-820

VOITURES Groupe MOTEUR
'Eéﬁ ENGINE Group SAT
Gruppe MOTOR
LANCIA & C. DONNEES TECHNIQUES
FABBRICA AUTOMOBILI Injecteurs pour pompe d'injection, électrosoupape pour démar- 11283“:2%3?%5:4
TORINO-S.p.A. rage moteur et thermostat pour exclusion électrosoupape.
Injection pump injectors, engine starting solenoid valve and
solenoid cut-out thermoswitch. n. DT - Flav. 01/0130
Einspritzventile, Magnetventile und Thermokontakt zur Ab-
schaltung des Magnetventils. 15/3/71
Preasion de Presslon mini | Pression
tarage & neuf admise pour essai Temps
T Type moteur ;:':’?&I-el‘:gc Setting pres- | Min. pressure g, 7 ggurt?tslzxent
Engine type ol o :hf:n new | allowed Dribble test 90
l qu TY Spray angle B in, Ofimge: pressure Dribble test time
T ARG Spritzwinkel | 5. o ngeu druck, ge- Druck fiir Zeit tar
' § braucht Tropiprobe Tropfprobe
kg/cm kg/cm® ka/em®
Injecteur
Injector 815.400
Einspritzventil 819.400 20° 3038 =20 15 10”
820.400
Baoad
Pression carburant
Pcb-ls carburant | yension d'alimen- | Courant absorbe | @rrivéeal a'_%’"o‘
Type moteur itres/min tation Volts Ampéres SEUPRR: M5ty
Fuel delivery Solenoid valve
Engine type | {rin. Input voltage volts g:'e‘;"";a' iPUt 1 Suel inlet pressure
| Motor-Typ Féirdermenge Stromspannung mH.0
Liter/min Volt Stromaufnahme A Forderdruck zum
Magnetventil mWS
815.400
819.400 =0,04 12 1 11,5+125
*@4 820.400
Electrosoupape pour
démarrage moteur
Engine starting
solenoid valve
Magnetventil
Marque bleue
Blue spot
Blaue Kennzeichnung
Température de Température
Typa moteur fermeture contact d'ouverture contact Tension d'alimentation
Engine type Contact closing Contact opening Volts
\ 9 y temperature temperature Input voltage volts
Motor:Typ Temperatur bei Temperatur bei Stromspannung V
| Kontaktschliessung Kontaktdffnung
815.400
819.400 45°+50°C 500-+60° C 12
820.400
Thermocontact pour
exclusion électrosoupape
Solenoid valve cut-out
thermoswitch
Thermokontakt zur
Abschaltung des
Magnetventils
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Omicron

KUGELFISCHER FUEL INJ. 815-819-820

SPECIAL TOOLS REFERENCED IN THE INJECTION WORKSHOP MANUAL

8016350

Test bench

BON3S4

BOTIAS

_BOISI04

8016352

A0153649

BOIS345

BOPEA00

[ e

R PR W R

e, e

BOI2534

Set of tools
comprising

8011354

Socket for
injection pump
fuel delivery
valve mounting
ring nut

8012514

Puller-installer
for injection
pump drive
shaft
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Omicron

KUGELFISCHER FUEL INJ. 815-819-820

8013030

Connector for
pressure gauge
8095452

8013351

Tool to hold fuel
enriching device
pushrod bush

8013352

50mm x 4.8mm @

Pin to lock
injection pump
control lever

8015364

Head: 12mm @, 5mm deep

Step under head: 7.6/7.7 @, 4mm long
Base: 4mm @ x 9mm threaded.

18mm from thread to point

Pointer to set
butterfly valve
control lever

8015365

Head 8.5mm thick

Tool to set
butterfly valve
opening

8015366

8mm ball and sockets
~153mm between centres

Tool to adjust
the length of
butterfly valve
to inj. pump
lever connecting
rod

8015369

Cock to check
fuel pump
delivery on car
(together with
8013030 &
8095452)

8015384

Gauge to time
injection pump

8095452

Pressure gauge
to check feed
pressure and
delivery of fuel

pump

0-5.0 kg/cm?2

8095800

0085408

Thermometer
(with cage) to
check engine
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omicron KUGELFISCHER FUEL INJ. 815-819-820

water temp.
when setting
enrichment
device

BOEIMS

o5 = LS;:D

BOI33S3

HOI2E54

8016351 Set of tools

—
BNSIP2

BOIFASD

Socket for
injection pump
fuel delivery
valve mounting
ring nut

8011354

Double hexagon
socket for
injection pump
plunger
mounting ring
nut

8011355

Puller for
governor
support flange
(use with
8022912

8012351

Puller for
governor
support

8022912

Puller for
injection pump
plunger

8012854

Pin to lock the
injection pump
control lever

8013352
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omicron KUGELFISCHER FUEL INJ. 815-819-820

Fixture to locate
the injection
pump control
lever to the cam
control lever

8013353

Gauge to set the
injection pump
at the test
bench

8015377

Fixture to check
travel of
injection pump
plungers

8015378

Tool to check
position of
injection pump
governor gear

8015392

Support plate
for injection
pump overhaul

8017350

Puller for
injection pump
driven gear

8062019
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