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(54) CARBURETOR

(57) A carburetor comprises a carburetor body (2),
an intake channel (3), at least one fuel channel (42, 43)
opening into the intake channel (3), a controllable fuel
valve (22) arranged to control the amount of fuel flowing
through the at least one fuel channel (42, 43), a particle
retaining unit (30) arranged in the fuel channel (42, 43)
upstream of the controllable fuel valve (22), and a throttle
element (4) arranged in the intake channel (3) and being
rotatably mounted in the carburetor body (2) by means

of a throttle shaft (5). The throttle shaft (5) protrudes from
the carburetor body (2) on a first side (61) of the carbu-
retor body (2). The controllable fuel valve (22)is arranged
in a first bore (51) in the carburetor body (2) and is ac-
cessible from the exterior of the carburetor body (2). The
particle retaining unit (30) is arranged in a second bore
(52) in the carburetor body (2) and is accessible from the
first side (61) of the carburetor body (2).
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Description

[0001] The invention relates to a carburetor.

[0002] The US 2019/0120193 A1 shows a carburetor
according to the preamble of claim 1. The carburetor
comprises a filter element which is arranged at the outlet
opening of a pressure chamber. The outlet is connected
to the metering valve inlet.

[0003] The object of the invention is to provide a car-
buretor with an advantageous structure.

[0004] This objectis achieved by a carburetor accord-
ing to claim 1.

[0005] The carburetor comprises a throttle shaft which
protrudes from the carburetor body on a first side. The
controllable fuel valve is arranged in a first bore in the
carburetor body. The particle retaining unit is arranged
in a second bore in the carburetor body and is accessible
from the first side of the carburetor body.

[0006] By arranging the particle retaining unit in a sec-
ond bore in the carburetor body and making the particle
retaining unit accessible from the first side of the carbu-
retorbody, both the throttle shaft and the particle retaining
unit are accessible from the first side of the carburetor
body. Carburetors are often used for two-stroke engines
in handheld work tools such as chainsaws, cut-off ma-
chines, blowers, hedge trimmers, brush cutters or the
like. In such handheld work tools there is usually little
space. Also in other appliances, there can be little space
and the carburetor can be poorly accessible. However,
the throttle shaft has to be accessible to be activated by
means of a trigger by the user. Therefore, at least one
first side of the carburetor from which the throttle shaft
protrudes has to be accessible. As the particle retaining
unit is accessible from the first side of the carburetor, the
particle retaining unit can be detached from the carbure-
tor body and be assembled, cleaned or exchanged eas-
ily.

[0007] The controllable fuel valve is advantageously
accessible from the first side of the carburetor body. As
both the particle retaining unit and the controllable fuel
valve are accessible from the same side of the carburetor
body, both components can be easily assembled and/or
exchanged.

[0008] The first bore and the second bore are advan-
tageously parallel to each other. Like this, both bores can
be easily manufactured in one manufacturing step and
the position of the carburetor does not need to be
changed in between.

[0009] Advantageously, the particle retaining unit can
be removed from the carburetor body for cleaning or re-
placement. Both the particle retaining unit and the con-
trollable fuel valve are advantageously held in the car-
buretor body by a joint holding unit. Like this, only one
holding unit needs to be detached orloosened to remove
both the particle retaining unit and the controllable fuel
valve from the carburetor body. The number of separate
parts for the carburetor is reduced.

[0010] An easy construction results when the holding
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unit comprises a holding part that restricts movement of
both the controllable fuel valve and the particle retaining
unit in a direction out of the carburetor body. The holding
unit restricts the movement advantageously in a direction
parallel to the first and the second bore. The holding part
is advantageously removably held on the carburetor
body. For easy disassembly, advantageously atleastone
fixing screw is used for holding the holding part on the
carburetor body.

[0011] The holding part lies advantageously against
both the controllable fuel valve and the particle retaining
unit. As the holding partlies against fuel valve and particle
retaining unit, no additional means for holding the fuel
valve and the particle retaining unit are needed and the
number of parts is reduced.

[0012] Advantageously, the holding part is made from
sheet metal. Like this, easy manufacturing of the holding
partresults. The particle retaining unit is advantageously
held interchangeably in the second bore. The particle
retaining unit can therefore be easily removed for clean-
ing or replacement.

[0013] An easy construction results when the particle
retaining unit comprises an inlet opening and an outlet
opening, wherein the outlet opening is formed at an an-
nular gap between a body of the particle retaining unit
and the second bore. The inlet opening of the particle
retaining unit is advantageously formed on an end face
of the body of the particle retaining unit.

[0014] The carburetor advantageously comprises a fu-
el compartment arranged upstream of the particle retain-
ing unit. In one embodiment, the section of the fuel chan-
nel connecting the fuel compartment and the particle re-
taining unit could be formed as one single fuel line. In an
alternative embodiment, the section of the fuel channel
connecting the fuel compartment and the particle retain-
ing unit is split into at least two branches. By splitting the
section of the fuel channel into at least two branches, a
required cross section can be provided even when there
is only little space.

[0015] Advantageously, the first branch of the fuel
channel is connected to the fuel compartment at a first
connecting opening and the second branch is connected
to the fuel compartment at a second connecting opening,
The first connecting opening and the second connecting
opening are advantageously arranged in a distance to
each other. By arranging the first connecting opening and
the second connecting opening in a distance to each oth-
er, venting of the system can be ensured even when the
carburetor is tilted, for example when used in a handheld
working tool. The particle retaining unit limits the flow
cross section of the fuel channel advantageously to a
maximum gap width of less than 0.25 mm, advanta-
geously of not more than 0.2 mm.

[0016] An easy construction results when the particle
retaining unit comprises a filter screen. Advantageously,
the filter screen is made from stainless steel. The body
of the particle retaining unitis advantageously nickel-plat-
ed.
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[0017] The carburetor advantageously comprises a
choke element which is arranged in the intake channel
upstream of the throttle element and is rotatably mounted
in the carburetor body by means of a choke shaft. Ad-
vantageously, the choke shaft protrudes from the carbu-
retor body on the first side of the carburetor body. There-
fore, the throttle shaft and the choke shaft protrude from
the same side of the carburetor and the particle retaining
unit is accessible from this side of the carburetor body.
[0018] Theinvention is described with reference to the
drawings wherein:

Fig.1  shows a schematic sectional illustration of a
carburetor,

Fig. 2  shows a perspective view of a carburetor of fig.
1,

Fig. 3  shows a partial section of the carburetor along
the line Il - 1ll in fig.4,

Fig. 4  shows a partial sectional view of the carburetor
along the line IV - IV in fig. 3,

Fig. 5 shows a perspective view of the particle retain-
ing unit.

[0019] Fig. 1 shows a carburetor 1 which can be used

for example for a two-stroke engine in a handheld work
tool as for example a chainsaw, a cut-off machine, a blow-
er, a hedge trimmer, a brush cutter or the like. The car-
buretor 1 can also be used with a four-stroke engine,
especially with a mixture-lubricated four-stroke engine.
The carburetor 1 comprises a carburetor body 2 in which
an intake channel 3 is formed. In the intake channel 3, a
throttle element 4 is rotatably mounted around a rotation-
al axis 6 by means of a throttle shaft 5. With respect to
the flow direction 28 in the intake channel 3 upstream of
the throttle element 5, a choke element 7 is arranged.
The choke element 7 is rotatably mounted around a ro-
tational axis 9 by means of a choke shaft 8.

[0020] In the intake channel 3, a venturi 13 is formed.
A main fuel opening 10 opens in the area of the venturi
13 into the intake channel 3. Downstream of the venturi
13, several idle fuel openings 11 open into the intake
channel 3.

[0021] Thecarburetor 1 comprises afuelpump 14. The
fuel pump 14 can for example be a membrane pump
driven by the fluctuating pressure in the interior space of
a crankcase of an engine. The fuel pump 14 can also be
an electrically driven fuel pump or any other type of fuel
pump. The outlet of the fuel pump 14 is connected to a
control chamber 15 via an inlet valve 19. The inlet valve
19 is connected by means of a lever 20 to a control mem-
brane 16. The control membrane 16 separates the con-
trol chamber 15 from a compensating chamber 17. The
compensating chamber 17 is connected by a compen-
sating opening 18 to areference pressure. The reference
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pressure can for example be the pressure in the environ-
ment or the pressure on the clean side of an air filter of
an engine. In case of negative pressure in the control
chamber 15, the inlet valve 19 is opened and fuel deliv-
ered by the fuel pump 14 enters the control chamber 15.
[0022] The control chamber 15 is connected to the
main fuel opening 10 and the idle fuel openings 11 by a
fuelchannel41.Inthe fuel channel 41, a particle retaining
unit 30 is arranged. The particle retaining unit 30 is ar-
ranged in the fuel channel 41 between the control cham-
ber 15 and a controllable fuel valve 22. With respect to
the direction of flow into the intake channel 3, the con-
trollable fuel valve 22 is arranged downstream of the con-
trol chamber 15 and upstream of the controllable fuel
valve 22. The controllable fuel valve 22 is controlled by
a control unit 23. The control unit 23 can for example be
the control unit of an engine to which the carburetor is
attached. The controllable fuel valve 22 can for example
be an electromagnetic valve.

[0023] Downstream of the controllable fuel valve 22,
the fuel channel 41 splits into a main fuel channel 42 and
an idle fuel channel 43. The main fuel channel 42 leads
to the main fuel opening 10. The idle fuel channel 43
leads to an emulsion chamber 33. The emulsion chamber
33 is connected to the idle fuel openings 11 via channels
50. In the example, three channels 50 leading each to
an idle fuel opening 11 are provided. In each channel 50,
a fixed throttle 34 is arranged. In the main fuel channel
42, afixed throttle 25 and a check valve 27 are arranged.
In the idle fuel channel 43, an adjustable idle throttle 12
is arranged. The adjustable idle throttle 12 can for exam-
ple be a needle valve and can advantageously be ad-
justed by a user.

[0024] Fig. 2 shows the carburetor 1 in detail. The car-
buretor body 2 has two end faces 63. The end faces 63
are arranged opposite to each other. The intake channel
3 extends from the one end face 63 to the other end face
63 and opens on both end faces 63 to the outside of the
carburetor body 2. The carburetor body 2 has a first side
61 on which the throttle shaft 5 protrudes from the car-
buretor body 2. As shown in fig. 2, the first side 61 of the
carburetor body 2 extends from the one end face 63 to
the other end face 63. In the example, the choke shaft 8
protrudes from the carburetor body 2 on the first side 61
as well. As shown in fig 2, a lever 21 is mounted on the
portion of the throttle shaft 5 protruding on the first side
61 from the carburetor body 2. The lever 21 can for ex-
ample be an actuating lever for the throttle element 4.
For example, a Bowden cable connected to a trigger of
a working tool can be attached to the lever 21. As shown
in fig. 2, a spring 26 is arranged on the portion of the
throttle shaft 5 protruding from the first side 61 of the
carburetor body 2. The spring 26 extends between the
first side 61 of the carburetor body 2 and the lever 21.
[0025] As shown in fig 2, afirst cover 65 is attached to
the carburetor body 2 on a second side 62 of the carbu-
retor body 2. The first cover 65 can for example delimit
the fuel pump 14. A second cover 66 is arranged on a
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third side 67 of the carburetor body 2. The second cover
66 can for example delimit the compensating chamber
17. As shown in fig. 2, the compensating opening 18 is
arranged on the second cover 66. The third side 67 is
arranged opposite to the second side 62. The first side
61 of the carburetor body 2 extends from the first cover
65 to the second cover 66. Between the covers 65 or 66
and the carburetor body 2, gaskets can be arranged.
[0026] Fig. 2 also shows the arrangement of the con-
trollable fuel valve 22 and the particle retaining unit 30 in
the carburetor body 2. Both the controllable fuel valve 22
and the particle retaining unit 30 project to the first side
61 of the carburetor body 2. Both the controllable fuel
valve 22 and the particle retaining unit 30 are advanta-
geously held in the carburetor 2 by a joint holding unit
47. The holding unit 47 comprises a holding part 36 and
a fixing screw 37. The holding part 36 is fixed to the car-
buretor body 2 by means of the fixing screw 37. The hold-
ing part 36 comprises a first section 38 and a second
section 39. The first section 38 lies against the particle
retaining unit 30 and blocks the way of the particle re-
taining unit 30 out of the carburetor body 2. The second
section 39 lies against the controllable fuel valve 22 and
blocks the way of the controllable fuel valve 22 out of the
carburetor body 22. As also shown in fig. 2, the control-
lable fuel valve 22 comprises a connector 35 for connec-
tion to the control unit 23.

[0027] Fig. 3 shows the arrangement of the particle
retaining unit 30 and the control chamber 15 in the car-
buretor body 2. As shown, the control chamber 15 is
formed as a recess in the third side 67 of the carburetor
body 2. In the carburetor body 2, two branches 44 and
45 of the fuel channel 41 (fig. 1) are formed. Both branch-
es 44 and 45 lead from the inside of the control chamber
15 to an inlet opening 48 of the particle retaining unit 30.
The first branch 44 exits the control chamber 15 at a first
connecting opening 58 arranged near the inlet opening
48. The second branch 45 exits the control chamber 15
at a second connecting opening 59. The second con-
necting opening 59 is arranged in a distance f to the first
connecting opening 58. When the carburetor 1 is tilted
during use, in many positions at least one of the openings
58 or 59 can ensure venting of the fuel system.

[0028] At the inlet opening 48, a filter screen 31 is ar-
ranged. Advantageously, the fuel channel 41, i.e. the
branches 44 and 45, open vertically to the filter screen
31 at the inlet opening 48.

[0029] The particle retaining unit 30 is arranged in a
bore 52. The bore 52 exits the carburetor body 2 on the
first side 61. The particle retaining unit 30 has a body 32
which - in the example shown - is generally cylindrically
formed. The body 32 holds a filter screen 31. The filter
screen 31 is arranged at the inlet opening 48. Advanta-
geously, the filter screen 31 is arranged above the body
32 of the particle retaining unit 30 in mounting position.
In a handheld work tool, the mounting position is advan-
tageously a position in which the work tool is placed on
a flat, horizontal surface in a storage position.
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[0030] In the body 32 of the particle unit 30, an inner
chamber 54 is formed. The inner chamber 54 is formed
as blind hole in the body 32 and opens out of the body
32 at the inlet opening 48. On the exterior of the body
32, a circumferential groove 57 (fig. 5) is formed. The
circumferential groove 57 and the wall of the bore 52 form
an annular gap 53 which is also shown in fig. 4. The inner
chamber 54 is connected to the annular gap 53 by a cross
bore 55 which extends through the body 32. The cross
bore 55 is also shown in fig. 5. Fig. 5 shows also the
circumferential groove 57. As also shown in fig. 3 and 5,
the body 32 carries a seal 56 sealing the annular gap 53
with respect to the outside of carburetor body 2. The seal
56 is advantageously designed as an O-ring gasket.
[0031] As shown infig. 4, the controllable fuel valve 22
is arranged in a bore 51. The controllable fuel valve has
a body 29 which is partly arranged in the bore 51. The
body 29 protrudes from the bore 51 to the exterior of the
carburetor body 2. The bore 51 has a longitudinal axis
71. The bore 52 has a longitudinal axis 72. The longitu-
dinal axes 71 and 72 are advantageously arranged par-
allel to each other. Therefore, the bores 51 and 52 are
parallel to each other.

[0032] As shown in figures 3 and 4, the particle retain-
ing unit 33 has an outlet opening 49 formed at the annular
gap 53. From the annular gap 53, the two branches 44
and 45 of the fuel channel 41 lead to the controllable fuel
valve 22. In an alternative embodiment, only one fuel
branch could lead from the particle retaining unit 30 to
the controllable fuel valve 22. More branches of the fuel
line 41 are also possible.

[0033] In the embodiment shown, the two branches
44, 45 run parallel to each other and are arranged in a
distance c to each other. The particle retaining unit 30
has an outer diameter d. The diameter d corresponds to
the inner diameter of the bore 52. The distance c of the
two branches 44, 45 is advantageously less than the di-
ameter d of the particle retaining unit 30, especially less
than half of the diameter d of the particle retaining unit
30. The branches 44 and 45 are manufactured as bores
40 extending from the end face 63. The bores 40 run
through the bore 52 of the particle retaining unit 30. The
bores 40 are closed to the outside by plugs 46.

[0034] Fig. 5shows the structure of the filter screen 31
of the particle retaining unit 30. The filter screen 31 com-
prises longitudinal slits 60 arranged parallel to each oth-
er. Each slit 60 has a gap width b. Only particles having
an extension of less than the gap width b in at least one
direction can pass through the filter screen 31. Like this,
clogging of the controllable fuel valve 22 with particles
contained in the fuel, originating for example from the
metal cutting production of the carburetor body 2, can be
easily avoided.

[0035] Advantageously, the particle retaining unit 30
limits the flow cross section of the fuel channel 41 to a
maximum gap width b of less than 0.25 mm, advanta-
geously not more than 0.2 mm. Advantageously, the gap
width b is 0.08 mm to 0.25 mm. The filter screen 31 is
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advantageously made from stainless steel. The body 32
of the particle retaining unit 30 is advantageously nickel-
plated to avoid deposits.

[0036] In an alternative embodiment, the filter screen
31 of the particle retaining unit 30 comprises a mesh,
advantageously a wire mesh. The mesh advantageously
has a gap width of less than 0.25 mm, advantageously
not more than 0.2 mm. Preferably, the gap width of the
mesh is 0.08 mm to 0.12 mm. In case of a wire mesh,
the diameter of the wire is advantageously 0.7 mm to 0.9
mm.

[0037] As both bores 51 and 52 open to the same first
side 61 of the carburetor body 2, both the controllable
fuel valve 22 and the particle retaining unit 30 are acces-
sible from the same side of the carburetor body 2. As
both the particle retaining unit 30 and the controllable
fuel valve 22 are held in the carburetor body 2 by the
same holding unit 47, easy construction with a small
number of parts results. By removing the holding unit47,
the particle retaining unit 30 and/or the controllable fuel
valve 22 can be disassembled and cleaned or ex-
changed. The holding unit 47 is advantageously made
from sheet metal. In other embodiments, the holding unit
47 can be made from other materials and can be made
as a form part for example from plastics.

Claims

1. Carburetor comprising a carburetor body (2), an in-
take channel (3), at least one fuel channel (42, 43)
opening into the intake channel (3), a controllable
fuel valve (22) arranged to control the amount of fuel
flowing through the at least one fuel channel (42,
43), a particle retaining unit (30) arranged in the fuel
channel (42, 43) upstream of the controllable fuel
valve (22), and a throttle element (4) arranged in the
intake channel (3) and being rotatably mounted in
the carburetor body (2) by means of a throttle shaft
(5), wherein the throttle shaft (5) protrudes from the
carburetor body (2) on a first side (61) of the carbu-
retor body (2), wherein the controllable fuel valve
(22) is arranged in a first bore (51) in the carburetor
body (2) and is accessible from the exterior of the
carburetor body (2),
characterized in that the particle retaining unit (30)
is arranged in a second bore (52) in the carburetor
body (2) and is accessible from the first side (61) of
the carburetor body (2).

2. Carburetor according to claim 1,
characterized in that the controllable fuel valve (22)
is accessible from the first side (61) of the carburetor
body (2).

3. Carburetor according to claim 1 or 2,
characterized in that the first bore (51) and the sec-
ond bore (52) are parallel to each other.
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4.

10.

1.

12.

13.

Carburetor according to any of the claims 1 to 3,
characterized in that both the particle retaining unit
(30) and the controllable fuel valve (22) are held in
the carburetor body (2) by a joint holding unit (47).

Carburetor according to claim 4,

characterized in that the holding unit (47) compris-
es a holding part (36) that restricts movement of both
the controllable fuel valve (22) and the particle re-
taining unit (30) in a direction out of the carburetor
body (2).

Carburetor according to claim 5,

characterized in that the holding part (47) is remov-
ably held on the carburetor body (2), especially by a
fixing screw (37).

Carburetor according to claim 5 or 6,
characterized in that the holding part (36) lies
against both the controllable fuel valve (22) and the
particle retaining unit (30).

Carburetor according to any of the claims 5 to 7,
characterized in that the holding part (36) is made
from sheet metal.

Carburetor according to any of the claims 1 to 8,
characterized in that the particle retaining unit (30)
is interchangeably held in the second bore (52).

Carburetor according to any of the claims 1 to 9,

characterized in that the particle retaining unit (30)
comprises an inlet opening (48) and an outlet open-
ing (49), wherein the outlet opening (49) is formed
at an annular gap (53) between a body (32) of the
particle retaining unit (30) and the second bore (52).

Carburetor according to any of the claims 1 to 10,
characterized in that the carburetor (1) comprises
a fuel compartment arranged upstream of the parti-
cle retaining unit (30), wherein the section of the fuel
channel (41) connecting the fuel compartment and
the particle retaining unit (30) is advantageously split
into at least two branches (44, 45).

Carburetor according to claim 11,

characterized in that a first branch (44) of the fuel
channel (41) is connected to the fuel compartment
at a first connecting opening (58) and a second
branch (45) is connected to the fuel compartment at
a second connecting opening (59), wherein the first
opening (58) and the second opening (59) are ar-
ranged in a distance (f) to each other.

Carburetor according to any of the claims 1 to 12,
characterized in that the particle retaining unit (30)
limits the flow cross section of the fuel channel (41)
to a maximum gap width (b) of less than 0,25 mm.
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Carburetor according to any of the claims 1 to 13,
characterized in that the particle retaining unit (30)
comprises a filter screen (31).

Carburetor according to any of the claims 1 to 14,
characterized in that the filter screen (31) is made
from stainless steel.

Carburetor according to any of the claims 1 to 15,
characterized in that the body (32) of the particle
retaining unit (30) is nickel-plated.

Carburetor according to any of the claims 1 to 16,
characterized in that a choke element (7) is ar-
ranged in the intake channel (3) upstream of the
throttle element (4) and is rotatably mounted in the
carburetor body (2) by means of a choke shaft (8),
wherein the choke shaft (8) protrudes from the car-
buretor body (2) onthefirst side (61) of the carburetor
body (2).
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