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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a portable en-
gine unit, and more particularly to a portable en-
gine unit applicable for a weed cutter, snow blower,
etc., according to the preamble of claim 1.

2. Description of the Prior Art

From SE-B-391 472 a portable engine unit is
known, comprising an engine including a clutch, a
crankcase enclosing a crank shaft, which is to be
connected to an output shaft, an engine cylinder
having a piston and a piston rod, a carburetor, an
air filter, a recoil starter, a muffler, a housing for
enclosing said engine, and means for isolating the
housing from vibration caused by the engine, the
engine being fitted while the vibration isolating
means, and the vibration isolating means including
at least four members.

The position of these members according fo
SE-B-391 472 are disposed in one flat plane. Ac-
cordingly, although the vibration isolating members
have a certain thickness, these vibration isolating
members are arranged essentially in a two-dimen-
sional area, being faced toward horizontal direc-
tions.

Accordingly, there is a big disadvantage in lack
of resistance to the vertical movement of the recip-
rocating members, i.e. the movement which is per-
pendicular to the flat plane on which the vibration
isolating members are arranged.

It is, therefore, an object of the present inven-
tion to provide a portable engine unit in which
vibration isolation is also achieved in the vertical
direction.

This object is achieved by the provision that
said at least four members are located in that way
that the positions of said at least four members
define a polyhedral range, and that reciprocating
motion of the engine is performed within the poly-
hedral range.

More specifically and advantageously, the
polyhetral range includes at least of one tetrahedral
range.

Further advantages and preferred embodi-
ments are disclosed in the further subclaims.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, features and advan-
tages of the present invention will become appar-
ent from the following descriptions of preferred
embodiments taken in conjunction with the accom-
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panying drawings in which:
Fig. 1 is a perspective view showing a weed
cutter to which an engine unit according to the
present invention is applied;
Fig. 2 is a side view showing an engine housing
of the weed cutter shown in Fig. 1;
Fig. 3 is a plan view showing the engine hous-
ing;
Fig. 4 is a view showing the cross section of the
engine housing with an engine being exposed;
Fig. 5 is an enlarged cross-sectional side view
showing the essential part of the housing and
engine;
Fig. 6 is a cross-sectional plan view showing the
essential part of the housing and engine;
Fig. 7 is a view showing the three-dimensional
positions of vibration isolators disposed accord-
ing to the present invention between the housing
and the engine;

DETAILED DESCRIPTION OF THE EMBODI-
MENTS

Embodiments of the present invention will now
be described with reference to accompanying
drawings in which the present invention is applied
for a weed cutter.

Figures 1 to 3 show the external view of the
weed cutter. An engine 1 (Fig. 4) is enclosed in a
housing 3 which is connected with a weed cutter 5
through a transmission shaft 7 disposed in a con-
nection pipe 9. The weed cutter 5 comprises a
rotary blade 11 and a bearing member 13 which
supports the rotary blade 11 and incorporates bev-
el gears (not shown) to transmit torque from the
fransmission shaft 7 to the rotary blade 11. The
housing 3 is made of synthetic resin and divided
into a right housing 15 and a left housing 17 along
a boundary plane 19 which includes the axis of
rotation of an output shaft (a crank shaft) 21 of the
engine 1. The right and left housings 15 and 17 are
fitted together with screws 23. A fuel tank 25 (Fig.
4) is provided at an upper part inside the housing
3. The housing 3 is also provided with a hook 27, a
front handle 29, and a rear handle 31 comprising a
right portion 33 and a left portion 35, all of which
will be described later. In Fig. 2, a shoulder band
37 is hooked to the hook 27.

Since the housing 3 is separated into the right
and left housings 15 and 17 along the plane 19
including the axis of rotation of crank shaft 21, the
engine 1, fuel tank 25, etc., are fixed easily be-
tween the right and left housings 15 and 17. The
number of components which constitute the hous-
ing 3 is only two (right and left housings 15 and 17)
which is smaller in comparison with a prior art
housing so that the engine unit according to the
present invention may reduce the manufacturing
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and assembling process as well as cost.

Figure 4 shows the arrangement of engine 1, in
which a vibration isolator joint 39, a clutch drum 41,
a magnet wheel 43, a recoil starter 45, a crankcase
47, a carburetor 49, and a choke case 51 are
disposed axially in series. The vibration isolator
joint 39 is connected with the transmission shaft 7.
An engine cylinder 53 is connected to the bottom
of crankcase 47. A muffler 55 is connected to the
rear of cylinder 53. An ignition plug 57 is attached
to the cylinder 53 and actuated by an ignition coil
59 which is located in the vicinity of the circum-
ference of magnet wheel 43 and generates electric
power in response to magnets (not shown) embed-
ded in the periphery of magnet wheel 43. The
magnet wheel 43 is provided with a plurality of fins
61 for generating airflow. The forque of engine 1 is
tfransmitted to the rotary blade 11 via the transmis-
sion shaft 7. An operator grips with his hands the
front and rear handles 29 and 31 and cuts weeds
with the rotary blade 11.

As shown in Fig. 4, the rear handle 31 is
hollow, and the hollow portion forms a suction
passage 63. An upper end of the passage 63 is
open to the engine 1 to receive airflow generated
by the fins 61. An lower end of the passage 63
communicates with a suction chamber 65. An air
filter 67 is disposed to cross the suction chamber
65. Due to this, airflow generated by the fins 61
enters into the upper end of passage 63 and into
the chamber 65, passes through the air filter 67,
and is sucked into the carburetor 49. A suction
noise generated by the carburetor 49 is reduced
during its propagation through the long passage 63
toward the fins 61 side.

As shown in Fig. 4 and also in Fig. 6, the
periphery of air filter 67 is entirely held by the inner
side of housing 3. According to this arrangement, a
separate casing for the air filter 67 is not required
so that the constitution inside the housing 3 may
become simpler, and the size of air filter 67 may
be allowed to be larger.

As shown in Figs. 4 and 6, the engine 1 is
supported by the housing 3 through vibration isola-
tors 69, 71, 73, and 75. The rubber vibration isola-
for 69 is sealingly disposed between the periphery
of choke case 51 and an inner wall of an opening
77 located at the front end of suction chamber 65.
The rubber vibration isolators 71 and 73 are re-
ceived in receiver portions 79 and 81 formed on
the inner surface of the casing 3. The vibration
isolators 71 and 73 receive projections 83 and 85
formed on the surface of crankcase 47. The rubber
vibration isolator 75 is received in a receiver por-
tion 87 formed on the inner surface of the casing 3.
The vibration isolator 83 receives in turn a projec-
tion 89 formed on the bottom surface of cylinder
53.
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Figure 5 shows further detail of the arrange-
ment of engine 1. The crankcase 47 has a bearing
portion 91 which supports the crank shaft 21
through bearings 93 and 95. A piston 97 is slidably
enclosed in the cylinder 53 and connected through
a piston rod 99 to a crank arm 101 which is fixed to
the rear end of crank shaft 21. The carburetor 49 is
connected to the rear of crankcase 47 through a
reed valve 103 (Fig. 6). A centrifugal clutch 105 is
disposed inside the clutch drum 41. Clutch shoes
of the clutch 105 contact with the inner circum-
ference of clutch drum 41 by centrifugal force
applied on the cluich shoes due to the rotation of
clutch 105. The clutch drum 41 may be made by
synthetic resin, and may have a metallic friction
ring fixed to the inner circumference thereof to
contact with the clutch shoes of cluich 105. The
clutch drum 41, centrifugal clutch 105, and magnet
wheel 43 are fixed to the outer end of crank shaft
21 with a female screw cylinder 107. The transmis-
sion shaft 7 is supported inside the connection pipe
9 through a bearing 109 and a vibration isolator
111. A support cylinder 113 is held by the casing 3
at an front end thereof. One end of the connection
pipe 9 is inserted into the support cylinder 113.
The support cylinder 113 is provided with a notch
115 across which a fitting 117 is fixed. The fitting
117 is fastened by a bolt 119 to fix the connection
pipe 9. A cap 121 is fitted such that it covers the
fitting 117. The support cylinder 113 is provided
with a projection 123 which engages with a notch
125 provided at the end of connection pipe 9 to
prevent the rotation thereof.

The vibration isolator joint 39 which is one of
features of the present invention will now be de-
scribed with reference to Fig. 5. A boss 127 of the
clutch drum 41 engages with the female screw
cylinder 107 such that the clutch drum 41 is freely
rotatable around the screw cylinder 107. An annular
member 131 is fixed to the clutch drum 41 of the
centrifugal clutch 105. A vibration isolator 131
made of resilient material such as rubber is en-
gaged removably into the annular member 131. A
recess 133 formed on the periphery of vibration
isolator 131 engages with a projection 135 formed
on the inner surface of the annular member 129 fo
prevent the relative rotation between them. A me-
tallic fitting cylinder 137 is fixed to the center of the
vibration isolator 131. The fitting cylinder 137 is
provided with a hole 139 having a rectangular cross
section to receive a rectangular portion 141 located
at one end of the transmission shaft 7.

According to the above arrangement, the
torque of engine 1 is transmitted to the fransmis-
sion shaft 7 through the centrifugal clutch 105, the
clutch drum 41, and the vibration isolator joint 39
without propagating the vibration of engine to the
transmission shaft 7 and connection pipe 9.
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Figure 5 shows another feature of the present
invention, in which an annular baffle 143 is fixed to
the casing 3 to cover the front sides of the fins 61.
The annular baffle 143 guides effectively airflow
generated by the fins 61 toward the engine 1.
There is further provided a guide plate 145 which
is fixed to the housing 3 and extends in a space
between the engine 1 and the housing 3 fo sepa-
rate the space. The guide plate 145 guides the
airflow generated by the fins 61 effectively around
the cylinder 53 to cool it. The annular baffle 143
may be fixed directly to the peripheries of the fins
61 instead of housing 3 such that it covers the front
sides of the fins 61. According to the above ar-
rangement, a part of airflow which tends to flow
forward, hits the baffle 143 and is changed its flow
direction to the engine 1 side and guided by the
guide plate 145 to flow around the cylinder 53.

The recoil starter 45 will now be described with
reference to Figs. 5 and 6. The recoil starter 45 is
arranged around the bearing portion 91 with a
proper gap between them. The recoil starter 45 has
on its periphery a fitting portion 147 which engages
with the housing 3 as well as having on its inner
side face projections 149 which engage with the
crankcase 47 to prevent the rotation of recoil start-
er 45. A reel 151 of the recoil starter 45 is rotated
against the spring force of a spiral spring 153 by
pulling a starter handle (not shown) fixed to an end
of a starter string 155 which is wound around the
reel 151. A pivotable nail 157 is arranged on the
inner surface of the magnet wheel 43 and pushed
by a spring 159 against a ratchet 161 provided on
the outer surface of the reel 151. The reel 151 and
the spiral spring 153 may solidly be made by
synthetic resin.

According to the above arrangement, if the
starter handle (not shown) is pulled to pull the
starter string 155, the reel 151 is rotated to engage
the ratchet 161 with the nail portion 157 to rotate
the magnet wheel 43. Accordingly, the crank shaft
21 which is fixed to the magnet wheel 43 is rotated
fo start the engine 1. After that, the nail portion 157
is pushed away by the ratchet 161 to release the
engagement between them, and this released state
is maintained due to the centrifugal force. If the
speed of engine 1 is increased to a predetermined
value, the centrifugal clutch 105 is engaged with
the clutch drum 41 to transmit torque to the trans-
mission shaft 7 via the vibration isolator joint 39.
Since a gap is provided between the bearing por-
tion 91 of crankcase 47 and the recoil starter 45,
the heat and vibration of crankcase 47 is not trans-
ferred to the recoil starter 45.

Figure 7 shows that the vibration isolators 69,
71, 73, and 75 shown in Figs. 4 and 6 are located
such that the gravity center of the reciprocate por-
tions of engine 1, i.e., the gravity center of the
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piston 97 and piston rod 99, moves always within a
space defined by the positions of the vibration
isolators 69, 71, 73, and 75. Due to this arrange-
ment, vibration is effectively prevented.

Claims

1. A portable engine unit comprising:
an engine (1) including a clutch (41) a crank-
case (47) enclosing a crank shaft (21), which is
to be connected to an output shaft (7), an
engine cylinder (53) having a piston (97) and a
piston rod (21), a carburettor (40), an air filter
(67), a recoil starter (45), a muffler (55), a
housing (3) for enclosing said engine (1), and
means (69, 71, 73, 75) for isolating the housing
(3) from vibration caused by the engine (1), the
engine (1) being fitted via the vibration isolat-
ing means (69, 71, 73, 75), and the vibration
isolating means including at least four mem-
bers (69, 71, 73, 75),
characterised in that
said housing (3) is devidable into two portions
(15, 17) along a vertical plane (19) including
the axis of the output shaft (7), and
said at least four members are located so that
the positions of said at least four members (69,
71, 73, 75) define a polyhedral range, and that
reciprocating motion in the engine is per-
formed within the polyhedral range.

2. The portable engine unit of claim 1, wherein
the polyhedral range includes at least one
tetrahedral range.

3. A portable engine unit as claimed in claim 1
or, wherein two (71, 73) of the at least four
members of vibration isolating means are pro-
vided on lateral opposite sides of the engine
(1), one (75) is provided on the lower side of
the engine, and another one (69) is provided
on the rear side of the engine.

4. A portable engine unit as claimed in claim 1,
wherein said cluich (41) comprises a cluich
drum and a clutch shoe member which is
connected with said crank shaft (21) and said
engine unit comprising further a vibration isola-
tor joint (39) which comprises an annular mem-
ber fixed on a side face of said clutch drum
opposite to said crank shaft (21), said vibration
isolator means being removably received in
said annular member and a fitling member
fixed to the center of said vibration isolator and
on the output shaft (7) in and fixed to said
fitting member.
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5. A portable engine unit as claimed in claim 4,

wherein said cluich drum being provided on
one side face thereof opposite to said crank-
case (47) with a plurality of projections, said
vibration isolator having a plurality of holes
which removably engage with said projections
formed on said clutch drum, and said annular
member not being provided in this case.

Patentanspriiche

1.

Tragbares Motoraggregat mit

einem Motor (1), der eine Kupplung (41) ent-
hdlt, einem Kurbelgehiduse (47), das eine mit
einer Abtriebswelle (7) zu verbindende Kurbel-
welle (21) umschlieBt, einem Motorzylinder
(53) mit einem Kolben (97) und einer Kolben-
stange (21), einem Vergaser (40), einem Luftfil-
ter (67), einem Aufrolistarter (45), einem
Schallddmpfer (55), einem Geh3duse (3) zum
EinschlieBen des Motors (1), und Mittel (69, 71,
73, 75) zur lIsolierung des Gehduses (3) von
durch den Motor (1) verursachten Schwingun-
gen, wobei der Motor (1) durch die Schwin-
gungsisolationsmittel (69, 71, 73, 75) befestigt
ist und die Schwingungsisolationsmittel minde-
stens vier Elemente (69, 71, 73, 75) enthalten,
dadurch gekennzeichnet,

daB das Gehduse (3) entlang einer die Achse
der Abtriebswelle (7) enthaltenden Vertikalebe-
ne (19) in zwei Teile (15, 17) teilbar ist und die
wenigstens vier Elemente so plaziert sind, daB
die Lage der mindestens vier Elemente (69,
71, 73, 75) einen polyedrischen Raumbereich
definieren, und daB eine Hin- und Herbewe-
gung im Motor innerhalb des polyedrischen
Raumbereiches ausgefiihrt wird.

Tragbares Motoraggregat nach Anspruch 1, bei
dem der polyedrische Raumbereich zumindest
einen tetragonalen Bereich enthilt.

Tragbares Motoraggregat nach Anspruch 1
oder, bei dem zwei (71, 73) der wenigstens
vier Elemente der Schwingungsisolationsmittel
an seitlich gegeniberliegenden Seiten des Mo-
fors (1) vorgesehen sind, wobei eines (75) an
der Unterseite des Motors vorgesehen ist und
ein anderes (69) an der Riickseite des Motors
vorgesehen ist.

Tragbares Motoraggregat nach Anspruch 1, bei
dem die Kupplung (41) eine Kupplungstrom-
mel und ein Kupplungsschuhelement, das mit
der Kurbelwelle (21) verbunden ist, aufweist,
und das Motoraggregat weiterhin ein Schwin-
gungsisolationsgelenk (39) aufweist, das ein
ringférmiges Element aufweist, das an einer
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Seitenflache der Kupplungstrommel gegeniiber
der Kurbelwelle (21) befestigt ist, wobei das
Schwingungsisolationsmittel herausnehmbar
aufgenommen ist in dem ringf&rmigen Element
und ein an der Mitte des Schwingungsisolators
befestigtes Befestigungselement auf der Ab-
triebswelle (7), die in dem Befestigungsele-
ment aufgenommen und daran befestigt ist.

Tragbares Motoraggregat nach Anspruch 4, bei
dem die Kupplungstrommel an einer dem Kur-
belgehduse (47) gegeniiberliegenden Seiten-
fliche mit einer Vielzahl von Vorspriingen ver-
sehen ist, der Schwingungsisolator eine Viel-
zahl von Offnungen aufweist, die in heraus-
nehmbarer Weise mit den an der Kupplungs-
tfrommel ausgebildeten Vorspriingen in Eingriff
sind, und daB in diesem Fall das ringférmige
Element nicht vorgesehen ist.

Revendications

Motoagrégat portatif comportant :

un moteur (1) comprenant un embrayage
(41), un carter (47) contenant un vilebrequin
(21) prévu pour éire relié & un arbre de sortie
(7), un cylindre moteur (53) muni d'un piston
(97) et d'une tige de piston (21), un carbura-
teur (40), un filtre & air (67), un démarreur a
ressort (45), un silencieux (55), un boftier (3)
contenant ledit moteur (1) et des moyens (69,
71, 73, 75) pour isoler le carter (3) des vibra-
tions dues au moteur (1), le moteur (1) étant
muni de moyens isolants anti-vibratoires (69,
71, 73, 75) et les moyens isolants anti-vibratoi-
res comprenant au moins quatre éléments (69,
71,73, 75),

caractérisé en ce que

ledit boftier (3) est divisible en deux com-
partiments (15 et 17) suivant un plan vertical
(19) contenant I'axe de I'arbre de sortie (7), les
au moins quaire éléments étant situés de ma-
niére que les positions d'au moins quatre des-
dits éléments (69, 71, 73, 75) définissent un
espace polyédrique et que le mouvement al-
ternatif du moteur soit effectué 2 l'intérieur de
cet espace polyédrique.

Motoagrégat portatif selon la revendication 1,
dans lequel I'espace polyédrique comporte au
moins un espace tétraédrique.

Motoagrégat portatif selon la revendication 1
ou 2, dans lequel deux (71, 73) des au moins
quatre éléments des moyens isolants anti-vi-
bratoires sont prévus sur d es cOtés opposés
latéraux du moteur (1), un des éléments (75)
étant situé sur le cbté inférieur du moteur, un
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autre élément (69) étant situé sur le cbté arrié-
re du moteur.

Motoagrégat selon la revendication 1, dans le-
quel ledit embrayage (41) comporte un tam-
bour d'embrayage et un élément formant patin
d'embrayage qui est relié audit vilebrequin
(21), ledit motoagrégat comportant en outre un
joint isolant anti-vibratoire (39) qui est constitué
par un élément annulaire fixésur le c6té d'une
face dudit tambour d'embrayage opposé au
vileorequin (21), les moyens isolants anti-vibra-
toires étant logés de fagon amovible dans ledit
élément annulaire, et un élément d'accouple-
ment étant fixé au centre dudit isolateur anti-
vibratoire et & l'arbre de sortie (7), qui est
engagé dans ledit élément d'accouplement et
fixé & celui-ci.

Motoagrégat portatif selon la revendication 4,
dans lequel ledit tambour d'embrayage com-
porte sur l'une de ses faces latérales en face
du carter (47) une pluralité de protubérances,
une pluralité d'orifices étant ménagée dans
ledit isolateur anti-vibratoire, ces orifices coif-
fant de fagon amovible les protubérances for-
mées sur ledit tambour d'embrayage, ledit é1é-
ment annulaire n'étant pas prévu dans ce cas.
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