Description of Compound Carburetor
for Model 190

Job-No.

07 —0

A. General

On Model 190, a compound or twin-stage carburetor, type Solex 32 PAITA, is used.

The carburetor is similar in its essentials to the type used for Models 300 b and 300 ¢, but it has no
avtomatic starter mechanism and no automatic switch-over mechanism for the float chamber

ventilation.
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Fig. 07 —0/1
"1l Stage 2 | Stage 1

1 Main jet of Stage 2

2 Air correction jet with mixing tube of Stage 2
3 Discharge tube for main jet system of Stage 2
4 Air horn of Stage 2

5 Float chamber ventilation

6 Air horn of Stage 1

7 Mixing fube of Stage 1

8 Air correction jet of Stage 1

9 Mixing tube holder of Stage 1

10 idie air jet

11 Idle fuel jet
12 Injection tube

13 Pump jet

14 Diophragm spring

15 Plate valve

16 Pump arm

17 Connecting rod with compression spring {(adjustable}
18 Pump diaphragm

19 Check valve

20 Fuel feed

21 Main jet plug with main jet of Stage |
22 Idle mixture adjustment screw

23 Throttle valve of Stage 1

24 Check valve in mixing tube holder

25 Throttle valve of Stage 2

26 Yacuum valve

27 Counterweight with lever

28 Qil shock-absorber

29 Plug and filler screw
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Fast-running engines need carburetors of large section. This large section has, however, the disad-
vantage that at low engine speed the air flows through the carburetor at relatively low velocity,
which results in relatively poor carburetion. This poor carburetion makes the engine sluggish at low
engine speed and results in poor speed build-up. The compound carburetor has none of these dis-
advantages. In principle, it consists of two coupled carburetors, the so-called stages. At low engine
speed, only Stage 1 is in operation. The small section of the air horn and suction tube results in
perfect carburetion even at low engine speeds. When, af intermediate and high endine speeds, the
engine demands more air and mixture, Stage 2 is brought into operation. Thus the required large
section of the carburetor is available to the full extent.

B. Arrangémenﬁ‘ and Function of the Throttle Valves

Both stages of the carburetor are combined in one housing (Fig. 07 —0/1). Throttle valve (23) of
Stage 1 is located as usual in the lower part of the carburetor, set an an angle of 8". Stage 2, how-
ever, has two throttle valves, set an angle of 17 , the one (25) in the center section of the carburetor
and the other (26) in the lower section. Throttle valves (23) and (25) of Stages 1 and 2 are coupled
together by a linkage. The second throttle valve (26) of Stage 2 is not coupled to the other two. It
is operated automatically by the pressure flow. The off-set shaft of the throttle valve is fitted with
a lever, bearing a weight (27) (Fig. 07 — 0/2).

27 28 26

Fig. 07 —0/2

26 Vacuum valve
27 Counterweight with lever
28 Qil shock-ubsorber

This weight keeps the throftle valve closed under normal conditions. It is only when a certain
pressure, coupled with decreased pressure in the body of Stage 2, develops that the effect of the
weight is overcome and this throttle valve, the so-called vacuum valve, opens. In order to prevent
the vacuum valve from being forcibly opened by the centrifugal effect on narrow left-hand bends,
the movement of the vacuum valve is neutralized via the valve lever by an oil shock-absorber (28)
(see Fig. 07 —0/2).
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In the idle position the two throttles (2) and (3) of Stage 2 are completely closed (Fig. 07 —0/3). -

When the accelerator pedal is depressed only the throttle valve (1) of Stage 1 opens at first (Fig.
07 — 0/4).

Fig. 07 —0/3 Fig. 07 —0/4

idle Partial Load

1 Throttie valve of Stage 1
2 Throttle valve of Stage 2
3 Vacuum valve

Only when this valve is rather more than half opened, does throttle valve (2) of Stage 2 begin to
open by virtue of the linkage. The vacuum valve (3) is still closed. When the throttle valve of Stage 1
is further opened, the linkage opens the throttle valve of Stage 2 still further. The increasing pres-
sure in Stage 2 now overcomes the effect of the weight on the vacuum valve and opens it until at
the corresponding full load speed, all three throttle valves are completely open (Fig. 07 — 0/6).

- Fig. 07 —0/5 Fig. 07 —0/6

Full load at low engine speed Full load at high engine speed

The special function of the vacuum. valve is seen when the accelerator pedal is depressed for
acceleration or is depressed through the whole of its travel at low r.p. m. The throttle valves of Stages
1 and 2 are automatically opened via the linkage. But at low engine r. p. m. Stage 2 should still be
inoperative at this point. This condition is achieved by the vacuum valve which, by virtue of the
weight aftached to it, remains closed (see Fig. 07 —0/5). Not until the engine r. p. m. have increased
(approx. 2000 r. p. m. at full load) is the effect of the decreased pressure sufficiently great to open
the vacuum valve and thus gradually bring Stage 2 into operation.
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The starter mechanism is manually operated by means of a bowden cable. if the starter knob is
pulled right out, the starter mechanism is set in the cold start position. If the starter knob is pressed
in toward the instrument panel until it clicks into the notch position, the mechanism is set to the warm-
up position. Finally, when the starter knob is pressed hard against the instrument=panel, the starter

C. Starter Mechanism

mechanism is switched off completely.
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Starter rotary slide valve, view AA

23 ®

Starter flange, view BB

Fig. 07 —0/7

1 Starter lever

2 Gradad hore in starter rotary slide valve
3 Air conol for starter mechonism

4 Fuel duct in starter system

5 Coundl from starter flunge to suction tube of Stage 1

6 Vacyum canal to starter air valve
7 Fioot chamber ventilation
8 Notch in curburetor. cover

~0

Starier air volve

10 Air conol from starter air valve to fuel duct (4)
11 Floot needle valve

12 Sturter fuel jet,

13 Piastic float

14 Start mixture canal

15 Graded hore in starter rotary slide vol /¢
16 Gruded bore in storter flange

17 Starter rotary slide valve

18 Chamber in storter rotary slide volve

19 Chamber in starter rotary slide valve

20 Mixing chamber in starter rotary slide vulve
21 Cavity in starter rotary slide valve

22 Fuel slot in starter flunge

23 Entry to starter canal

24 Conol from 22 to 2

25 Graded bore from air cunal to starter flunge



a) Cold start position (Starier knob pulled right out)

The partial vacuum obtaining in the suction tube exerts an influence on the starter system (Fig.
07 —0/7), via the gaps at the side of the vacuum valve and the start mixture canal (14). As a result
of the partial vacuum, fuel is drawn up from the float chamber via the starter fuel et Gs (12) into
the canal (4). Air enters through the notch /2) in the carburetor cover which ~onnects up with the
float chamber. Thus there is already o kind of pre-mixture present in the canal (4) leading to the
starter rofary slide valve. Furthermore, the notch is designed above all to prevent fuel from being
drawn up by the siphon effect when the starter is not switched on and the starter rotary slide valve
is not quite gas-tight. The pre-mixture enters the chamber {19) of the starter rotary slide valve through
the graded bore (2). At the same time, air is drawn from the suction canal of Stage 1 into the
chamber (18) of the rotary slide valve via the canal (5) (with the graded bore [16]). This air com-
bines with the pre-mixture in the mixing chamber (20). From the mixing chamber (20), this pre-mixture,
with air added, passes into the cavity (21). There is a further supply of air which comes from the
air canal (3) via the graded bore (15) of this cavity which acts as a starter air jet. The pre-mixture,
which with this additional air has now become a rich starting mixture, passes via the orifice (23) into

the starting mixture canal (14). The fuel flow for this first phase — when starting the engine — is
shown in Fig. 07 —0/8.

Fig. 07 —0/8

Cold start — Phase 1 — starting
Engine not yet started

a) Starter ajr entry
b} Additional air entry

As soon as the engine starts, the increase in engine speed causes an effective partial vacuum be-
neath the mechanical throttle valve of Stage 2. This partial vaéuum exerts a pull on the spring-load-
ed side of the diaphragm of the starter air valve (9), via the vacuum canal (6) (Fig. 07—0/9). At the

'same time the pressure flow. which is now appreciable opens the vacuum valve slightly and raises
the counterweight a little.

Due to the partial vacuum effect, the starter air valve opens and admits more air from the float
chamber via the air tube (10) to the starter system via the canal (4). This additional air immediately

aftenuates the starting mixture after the engine has started, thus ensuring the proper conditions for

it to continue running (Fig. 07 — 0/9).
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Fig. 07 —0/9
Cold start — Phase 2 — after the engine starts
a) Starter wir entry ¢} Vacuum
b} Additional air enlry d) ‘Air entry for attenuating sturt mixiure

b) Warm-up position (starter pushed half-way in)

As soon as the engine has warmed up g little, after the car has been driven away, the starter knob
can be pushed half-way in. The starter rotary slide valve then turns to the right; the chamber (19)
of the slide valve is now opposite the slot (22) of the starter housing (see Fig. 07 —0/7). As the
slot (22) is connected to the graded bore (2) only by a fine canal (24) the amount of fuel passed is
greotly decreased. The flow of the fuel is shown in Fig. 07 —0/10).
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Fig. 07 —0/10

Warm-up
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c) Driving away with starter knob pulled out

When the car is driven away, the throttle valve of Stage 1 is opened by the depressed accelerator
pedal. The deep depression (vacuum) which has hitherto prevailed at the throttle and vacuum
valve moves into the mixing chamber of Stage 1 and in consequence considerably reduces the supply
of start mixture which is passing via the start mixture canal (14) (Fig. 07 —0/11). But this is com-
pensated for by the start mixture drawn in via the canal (5) so that the supply of start mixture for the
engine remains unaffected.

If as a result of quick acceleration from low engine speed the throttle valves are still further opened,
the partial vacuum which has hitherto been appreciable, now loses considerably in effect. The start-
er air valve (9) which had opened immediately the engine started, now closes again so that the start-
er system produces a rich start mixture for the change-over just as it did at starting. As soon as the
engine reaches sufficient r. p. m. the starter air valve, actuated by the partial vacuum which is form-
ing again, once more opens and attenuates the start mixture. By this automatic action of the starter

air valve, the cold engine is supplied with a correctly calculated start mixture suitable for any con-
ditions. '

14 )
Fig. 07 —0/11

Change-over

a) Entry of starter air
b) Main air supply

d) Starter knob inoperative (starter knob pushed right i'n)

The chamber (19) is turned away to the right, beyond the slot (22), when the starter rotary slide valve
is turned (see Fig. 07—0/7). Thus the chamber (19) is no longer connected to the graded bore (2). The
starter system is now rendered inoperative. In order to prevent fuel from being drawn from the start-
er system when the starter carburetor is switched off, the notch (8), mentioned above, has been made
in the carburetor cover. This notch connects the float chamber with the start canal {4) and when slight
leakage is present in the starter rotary slide valve, no siphon effect is obtained and only air — i.e.,
no fuel — can be drawn in (see Fig. 07 —0/7).
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D. ldle Sysiem

The idle system is incorporated in Stage 1 only of the carburetor (Fig. 07 —0/2). Stage 2 has no idle
system. The appropriate bores are made in the housing but are closed with grub screws.

36
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Fig. 07 —0/12
Idle — Phase 1
e) Main air supply . 35 Idle air canal
f) Entry of idle air 36 ldle air jet v
h) Fuel feed 37 Idle fuel jet g
30 Main jet plug with main jet Gg of Stage 2 38 Idle canal
31 Air correction jet a with mixing tube of Stage 2 39 Main jet plug with main jet Gg of Stage 1
32 Exhaust tube of Stage 2 40 Idle mixture adjustment screw
33 Mixing tube holder with mixing tube of Stage 1 41 1dle mixture bore
34 Air correction jet a Stage 1 42 By-pass bores

a) Idle — Phase 1.

The idle air supply is not only drawn in via the idle air jet (36) but also via the air canal (35) from
the mixing chamber below the air horn (vacuum compensation) (Fig. 07 —0/12). The fuel which is
drawn in via the idle fuel jet (37) is mixed with the idle air supply, forming a mixture which is then
conveyed into the idle canal (38). In the idle position, a further supply of air for the idle mixture en-
ters through the by-pass bores (42) above the throttle valve and this then passes into the suction
canal through the idle mixture bore (41) and combines with the air flowing past the throttle valve to
form the final idle mixture. The idle mixture bore can be varied in section by the idle mixture adjust-
ment screw (40). The final idle mixture can be aftenuated by tightening the idle mixture adjustment
screw and enriched by slackening it.
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b) Ildle — Phase 2.

Slight application of the throttle causes the mixture to flow through both by-pass bores. This now
ensures a smooth speed build-up (Fig. 07 —0/13).

At the same height as the by-pass bores, but offset to one side, there is a further bore. It leads to the
vacuum union on the carburetor flange. The vacuum line to the pneumatic ignition control of the
distributor is connected to this vacuum union. As of engine No. 121920 6500286, a further bore; in
addition to the vacuum union for the distributor, has been incorporated. This bore leads to the suc-
“tion canal and is made for connecting a vacuum test gage. It is closed by a grub screw.

\' IrEdliE Fig. 07 —0/13

‘ ] \ Idle — Phase 2

e) Main air supply
f) Entry of idle air
h) Fuel feed

700

E. Normal Running Condition (Main Carburefor System)
a) Partial load range

When the throttle is opened still further, the depression (vacuum) moves upward from the throttle
valve of Stage 1 and now takes effect at the mixing tube holder, i. e., the carburetor begins to exer-
cise its normal function in Stage 1 (Fig. 07 —0/14). In Stage 1, the down-draft carburetor principle
and arrangement of the main carburetor is retained in the form employed hitherto.

1

ljal

Fig.07 —0/14
gt
' Function in partial load range
e) Entry of main air
| = g) Entry of compensating air
N \‘H h) Fuel feed
Z-233
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b) Full-load range — low engine speed

In full-load range at low engine speed, the throftles of Stage 1 and 2 are open when full acceleration
is applied. But the slight depression is still insufficient to open the vacuum valve of Stage 2. At first,
the fuel mixture only reaches the engine via Stage 1 {Fig. 07 —0/15).

Fig. 07 —0/15

Function in full-load range
at low engine speed

¢} Main air flow entry
¢) Entry of compensating air
h} Fuel feed

c) Full-load range — high engine speed

As the engine speed increases in the full-load range, the degree of depression in Stage 2 also in-
creases and in consequence, the vacuum valve opens. Fuel-air mixture is now supplied by both stages
(Fig. 07 —0/16). The mixfure is supplied from Stage 2 via the main jet (30), the mixing tube with air
correction jet (31) and the exhaust tube (32). :

Fig. 07 —0/16

Function in full-load range
at high engine speed
e) Main air flow entry

¢) Entry of compensating air
h) Fuel feed

30 Main jet plug with main jet Gg of Stage 2

31 Air correction jet a with mixing tube of Stage 2
32 Exhaust tube of Stage 2

43 Ball valve {polyamide ball)
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d) Ball valve in mixing tube holder

An additional ball valve (polyamide ball) has been incorporated in the mixing tube holder of
Stage 1. This ball valve (43) is designed to prevent the engine from stalling even when the brakes
are applied suddenly (see Fig.07—0/16). When the vehicle is in motion, the polyamide ball is raised
from its seat by the fuel emerging. If the accelerator is released, the throttle of Stage 1 closes and
the polyamide ball falls back onto its seat because there is no longer any depression at the mixing
tube holder. The polyamide ball now prevents air from penetrating into the idle system when the
brakes are suddenly applied. This therefore prevents the engine from stalling, as it otherwise would
because the fuel flows back into the float chamber at the front by virtue of ihe inertia.

F. Float Chamber Ventilation

The float chamber is ventilated internally. Ventilation takes place via a ventilation tube via Stage 2
and via a graded closing plug with a bore of 1.5 mm & in the carburetor cover via Stage 1. Since
there are approximately 400 vehicles in use not fitted with this closing plug, some unevenness may
be experienced on these vehicles in unfavourable cases when accelerating under full load (i. e. with
the accelerator depressed fo the toe-board) in 4™ speed at a road speed of from approximately
60 km/h or at evenly maintained speeds (e. g. on freeways) between 80 and 90km/h. In such casesthe
closing plug must be installed subsequently (see Job No. 07 —3, Sect. 42 — 44).

In order to ascertain whether the graded closing plug has been fitted or not, it is only necessary to
remove the cover of the air intake silencer and the filter element.

C. Accelerating Pump

The accelerating pump used is a so-called “neutral” pump, i.e., the engine can draw infuel viathe in-
jection tube according to the degree of depression prevailing in the intake manifold. The accelerating
pump (Fig. 07 — 0/17) is a mechanically-operated diaphragm pump which is connected to the throftle
of Stage 1 by means of an adjustable lever-linkage. When the accelerator is depressed, the dia-
phragm pump sprays extra fuel into the mixing chamber of Stage 1. By virtue of this additional in-
jection, a smooth speed build-up and good acceleration is achieved. When the accelerator is de-
pressed, the pump arm (49) is moved by means of the connecting rod (51). The pump arm in turn
presses on the diaphragm (48) and in consequence, the fuel which is in front of the diaphragm is in-
jected via the plate valve (47), the pump et (45), the ball valve (44) and the injection tube (43) into
the mixing chamber of Stage 1. The aperture of the injection tube takes the form of a precision bore
of 0.5 mm <.

bDuring the injection, the ball valve (50), operating as a check valve, is closed. When the accelerator
pedal is released, the diaphragm spring (46) presses the diaphragm back. The ball valve (44) now
closes (operating as a check valve) and fresh fuel is drawn up from the float chamber via the ball
valve (50).

Extra fuel can be drawn in without operating the accelerating pump in proportion to the degree of
depression obtaining in the inlet manifold above the air horn, it flows via the drilled plate valve (47).
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Fig. 07 —0/17

43 Injection tube

44 Ball valve

45 Pump jet Gp

46 Diaphrogm spring

47 Drilled plate valve

48 Diaphragm of accelerating pump
49 Pump arm

50 Ball vaive

-l:'f‘ 51 Connecting rod
7 .\‘“‘“';";':';»» VF.- 50
= it = e

2-236 51

Thus the plate valve, in the case of the “neutral” pump, operates simply as a stop for the diaphragm
and limits the amount of delivery.

The injection amount can be altered by adjusting the nuts on the connecting rod (51). When the nuts
are tightened, the pump stroke, and in consequence, the injection amount, is increased and vice versa.

The nuts must not be tightened so far that the pump arm (49) moves away from the diaphragm since
if they are, the iniection does not take place immediately the throftle is opened. Changing the pump
jet Gp (45) does not alter the injection amount but merely the duration of injection.
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H. Technical Data for Compound Carburetor Type 32 PAITA

Designation Stage 1 -Stage 2
Air horn "K" 23 25
Main jet “Gg” 0125 0170
Air correction jet “a” | 180 with ?ng(?n;mbe)
Mixing tube “s” ‘ 44 —
Mixing tube holder with polyamide ball valve Res. 5.5 —

Idle fuel jet “g” g 50 —

Idle air jet “u” (fomle-gy - —
Float chamber ventilation ~ 1.5 diam —

Accelerating pump No. 841 (neutral)

- 1.0 — 1.2 ccs/siroke -—
Injection amount

Pump jet “Gp” . 80 —
Injection tube : high, 0.5 graded —
Starter fuel jet “Gs” ' 110 —
Starter air jet bore in starter slide 3.0 diam —
Float needle valve ' 2.0

Float weight (float made of hylon) 734

Fuel level 19 — 21

Angle of inclination of throttle valves 8° 17°
By-pass bores 7 1.25 and 1.80 —

(formerly 2x 1.15)

Filling capacity of oil shock absorber 19 ces
Engine oil SAE 10W - app. 1.

Carburetor Adjustment in Countries above 2000 m Altitude
(Optional, SA 10195)

The adjustment of the carburetor in countries above 2000 m altitude involves the fiiting of a team
of jets which is different from that required for normal adjustment.

The main jet should be chosen according to the conditions prevailing in the locality so that the opti-
mum engine performance is obtained.

The following list shows the various sizes of main jets which are available:

Main jei “Gg” 0125 (normal, as fitted) Part No. 000071 31 35

) 0120 , . 0000713235
" 01175 . . 0000715635
., o5 , . 0000712935
., 0112.5 , . 0000715735
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I. List of Component Parts of Compound Carburetor Type 32 PAITA

ﬁ
- 1

1
Hum ST o 1435 \\ ,
i ! & 43a 144 PN\
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6
7

Throttle butterfly section
Throttle valve shaft, Stage 1
Throttle valve, Stage 1

Oval head countersunk
screw

Abutment (for throttle,
Stage 1)

Throttle iever

Relay lever, rod and linkage
lever

70 Spacer sleeve
7b Tension spring

8

14

16

19

21

23

24

25

26

/)

28

29
31
32

33
34

Link lever (for mechanical
pump)

Spacer washer (for throttle
valve shaft, Stage 1:

1 washer between housing
and cobutment, 1 washer
between housing and reloy
arm, 1 washer between
spocer sleeve and throttle
valve lever)

Hexagon nut (for throttle
valve shoft, Stoge 1)

Slotted washer (for hexagon
nut on throttle lever)
Vacuum valve shaft

Vacuum valve

Oval head countersunk
screw

Spacer waosher (for vacuum
valve shaft between housing
and counterweight lever)
Washer {for vacuum vaive
shaft)

Hexagon nut {for vocuum
valve shaft)

Idle mixture adjustment
screw

Compression spring
Assembly screw (for fixing
float chamber on to throttle
butterfly section)

Lock wnsher

Insulation flange
Shock-aubsorber with
counterweight
Counterweight

Lever

35a Oval head countersunk

screw

35b Toothed washer

34

Relay arm

37a Washer
37b Bushing
37¢ Oval head countersunk

screw

37d Toothed washer

38

Shock-absorber, complete

40a Hexagon screw
40b Sealing ring

42

Bellows

480 Washer
43b Split-pin

5V Float chamber

52 Float

53 Shaft (for float)

54 Throttle valve shaft, Stage 2

55a Throttle valve, Stage 2

55b Oval hecd countersunk
screw {for throttle valve,
Stage 2}

57a Spdcer washer

57b Hexagon nut

53 Stop lever (on throttle valve
shaft, Stage 2, for counter-
weight lever)

59 Spacer sleeve (between float
chamber and stop lever)

60 Hexogon nut, dished (for
throttle valve shaft, Stage 2)

6la Air horn, Stage 1

61b Air horn, Stage 2

62 Retaining screw (for air
horn)

63 Mixing tube holder

63a Polyamide ball (for mixing
tube holder)

64 Mixing tube

65a Air correction jet

65b Air correction jet
with mixing tube

66 Main jet plug, Stage 1

67 Sealing ring

68 Main jet, Stage 1

68a Main jet, Stage 2

68b Sealing ring

69 ldle fuel jet

70 Idle air jet

71 Starter fuel jet

72 Sealing ring

73 Pump jet

74 Sealing ring

75a Grub screw (in place of a
second idle air jet)

75b Grub screw {below main jet,
Stage 2)

7éa Grub screw (in place of o
second idle fuel jet)

76b Grub screw (left, next to
starter)

77 Ball valve

78 Screen (for ball valve)

79 Sealing ring

81 Injection tube, “high”

82 Gasket )

83 Oval head countersunk
screw

89 Idle adjustment screw

90 Compression spring (for
idle adjustment screw)

91 Diaphragm pump,
complete, No. 841

92 Lower section

93 Diaphragm

94 Diophragm spring

95 Plate valve (drilled)

96 Valve spring

93 Puimp cover, complete
“{for diuphragm pump)
99 Cover
100] Pump arm
101 Shaft
102 Ovol head countersunk
screw

103 Gasket

109 Cheese-head screw

10 Lock washer

111 Connecting rod, complete
{between pump arm ond
relay arm)

N2 Connecting rod

113 Spring

114 Washer

115 Cotter pin

116 Shoulder nut

117 Hexogon nut

131 Starter body

132 Cheese-head screw

133 Lock washer

136 Bowden cable anchorage,
complete

135a Bowden cable anchor plaie

136b Clip

136c Hexagon nut

136d Lock wosher

136e Hexagon nut

138 Cheese-head screw
(for bowden cable anchor
plate)

132 Lock washer

140 Starter rotary slide valve
141 Starter lever, complete
1402 Stop fug
142 Relay lever
143a Washer
143b Cotter pin
144 Clamping screw
145 Washer
147 Hexagon nut
148 Connecting rod
(between starter lever ard
relay lever)
149 Washer
150 Hexagon nut
15Ca Slotted washer
151 Carburetor cover
152 Gasket
156 Float needle valve
157 Sealing ring
161 Threaded union
164 Sealing ring
164 Valve cover
{for starter air valve)
167 Oval head countersunk
screw :
168 Diaphragm
169 Valve spring
(for starter air valve)
196 Assembly screw
197 . Lock washer
{for assembly screw)
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