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(54) Compact combustion engine for portable work machine

(57) A compact combustion engine (E) for driving a
portable work machine (1) is provided, which includes a
cylinder block (10), an ignition coil unit (28) and a high
voltage cord (29) for electrically connecting the ignition
coil unit (28) with an ignition plug (20). The compact com-

bustion engine (E) also includes a shroud (30) for en-
closing at least the cylinder block (10), ignition coil unit
(28) and high voltage cord (29) and an electromagnetic
shield member (34) applied to at least a portion of the
shroud (30) which confronts the ignition coil unit (28) and
the high voltage cord (29).
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Description

BACKGROUND OF THE INVENTION

(Field of the Invention)

�[0001] The present invention relates to a compact
combustion engine that is used to drive a portable work
machine such as, for example, a brush cutter.

(Description of the Prior Art)

�[0002] The compact combustion engine of a kind that
can be used to drive a brush cutter is generally known
having a tendency to emit electromagnetic waves origi-
nating from the ignition system thereof. It has been rec-
ognized that when this type of combustion engine is
mounted on the brush cutter for driving the latter, the
level of electromagnetic waves generated by the engine
ignition system in the brush cutter often exceeds the tol-
erance stipulated by CISPR (Comite International Spe-
cial des Perturbations Radioelectriques or International
Special Committee on Radio Interference). The inventors
investigated the cause and found that, since the drive
shaft of the brush cutter is enclosed by and extends within
a elongated tube or the like made of an aluminum alloy,
the elongated tube or the like enclosing the drive shaft
acts as an antenna to amplify the electromagnetic waves
from the engine ignition system by the effect of an elec-
tromagnetic induction within the elongated tube, with the
high intensity electromagnetic waves generated conse-
quently in a direction perpendicular to the elongated tube.
�[0003] While it has hitherto been a general practice to
insert a resistor of, for example, about 10 KΩ in an ignition
plug, a high voltage cord or a plug cap to lower the electric
current to thereby suppress the generation of the elec-
tromagnetic waves, the use of the resistor in this way
does not work satisfactorily in suppressing the electro-
magnetic waves particularly where the latter are ampli-
fied by the elongated tube. Also, in a portable work ma-
chine mounted with a compact combustion engine of a
type having a CDI (Capacitor Discharged Ignition) sys-
tem, considerable electromagnetic noises tend to be gen-
erated with abrupt increase of the electric current flowing
in the CDI system and, accordingly, the effect of sup-
pressing the electromagnetic waves is still far from being
satisfactory.
�[0004] On the other hand, the Japanese Laid-�open
Utility Mode Publication No. H02-122170, published Oc-
tober 5, 1990, for example, discloses a technique of
shielding electromagnetic waves generated from the en-
gine ignition system. According to this known patent doc-
ument, the ignition distributor incorporates therein an
electromagnetic shielding cover. This shielding cover in-
cludes a cover body made of an electric insulating ma-
terial and having one side surface thereof provided with
an electromagnetic shield member made of an conduc-
tive layer and is so operable as to shield the electromag-

netic noises generated from the ignition distributor and
also as to retain an electrically insulated relation with the
ignition distributor.
�[0005] Also, the Japanese Laid-�open Patent Publica-
tion No. 2001-304086, published October 31, 2001, for
example, discloses a technique to avoid an erroneous
operation of an engine control sensor device, which may
occur under the influence of external electromagnetic
waves. To this end, this patent document makes use of
an electromagnetic shielding cover prepared from an
electroconductive plate material and fitted to a cylinder
head cover of the combustion engine so that the electro-
magnetic waves propagating from the outside can be re-
flected by the electromagnetic shielding cover to thereby
protect the engine control device.
�[0006] In view of the foregoing, it may be contemplated
to use the electromagnetic shielding cover disclosed in
the Japanese Laid-�open Utility Mode Publication No.
H02-122170, in a compact combustion engine for a port-
able work machine such as, for example, a brush cutter.
However, the shielding cover disclosed therein is of a
type incorporated inside the engine ignition distributor
and connected electrically with the cylinder head cover
through an electroconductive paint, applied to the cover
body of a plastic material, so that the electromagnetic
waves can be conducted to the ground through the cyl-
inder head cover to thereby shield the electromagnetic
waves. Since the compact combustion engine of this kind
has no engine ignition distributor, the technique disclosed
in this known patent document is incapable of being ap-
plied to the compact combustion engine.
�[0007] Also, if the shielding cover disclosed in the Jap-
anese Laid-�open Patent Publication No. 2001-304086 is
so configured and so shaped as to cover the ignition coil,
ignition plug and high voltage cord, where electromag-
netic waves tend to occur, the resultant shielding cover
will have a low moldability as a result of complication in
shape thereof and will become expensive.
�[0008] In any event, either of those shielding covers
discussed above is incapable of sufficiently suppressing
emission of the electromagnetic waves propagating in a
direction perpendicular to the elongated tube and/or the
drive shaft employed in the portable work machine.

SUMMARY OF THE INVENTION

�[0009] In view of the foregoing, the present invention
is intended to provide a compact combustion engine for
use in a portable work machine, which is simple in struc-
ture and inexpensive and which is effective to sufficiently
suppress emission of electromagnetic waves to the out-
side of the combustion engine.
�[0010] In order to accomplish the foregoing object of
the present invention, there is provided a compact com-
bustion engine for driving a portable work machine, which
engine includes a cylinder block, an ignition coil unit and
a high voltage cord for electrically connecting the ignition
coil unit with an ignition plug. The compact combustion
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engine also includes a shroud for enclosing at least the
cylinder block, ignition coil unit and high voltage cord and
an electromagnetic shield member applied to at least a
portion of the shroud which confronts the ignition coil unit
and the high voltage cord.
�[0011] According to the present invention, not only can
the use of the electromagnetic shield member applied
only to a portion of any existing shroud, which confronts
the ignition coil unit and the high voltage cord, allows the
compact combustion engine to be simple in structure and
inexpensive, but also emission of the electromagnetic
waves from the ignition coil unit and the high voltage cord,
where electromagnetic waves of the highest intensity
tend to occur, to the outside of the compact combustion
engine can be effectively suppressed by the electromag-
netic shield member.
�[0012] In a preferred embodiment of the present inven-
tion, the electromagnetic shield member is preferably ap-
plied to an inner surface of the shroud. Such application
is particularly advantageous in that, since the electro-
magnetic shield member is in no way exposed to the
weather and sunlight, the electromagnetic shield mem-
ber can have an increased durability. Furthermore, the
electromagnetic shield member is concealed by the
shroud to avoid deterioration of the appearance.
�[0013] In another preferred embodiment of the present
invention, that surface of the shroud, where the electro-
magnetic shield member is applied, is formed with sur-
face indentations, either or both of furrows and ridges,
to enhance adherence of the electromagnetic shield
member to that surface of the shroud. Even if the simplest
method of forming the electromagnetic shield member,
which may be either a spraying or a brushing of an elec-
tromagnetic shielding material in a liquid phase to deposit
it on the surface of the shroud, is employed, the electro-
magnetic shielding material so applied can be retained
on the surface of the shroud in the presence of surface
indentations, without drooping down, until the applied
shielding material gets dried, and also the resultant elec-
tromagnetic shield member can be firmly clung to the
surface of the shroud.
�[0014] The electromagnetic shield member employed
in the practice of the present invention may be preferably
a resinous layer containing a resin as a principal compo-
nent, which is mixed with a powder of nickel that is ex-
cellent in shielding effect.
�[0015] Also, where the compact combustion engine in-
cludes a plug cover for covering a top end portion of the
ignition plug that protrude outwardly from the shroud, the
electromagnetic shield member may be preferably
formed on a surface of the plug cover that confronts the
ignition plug and the high voltage cord. This is particularly
advantageous in that emission of the electromagnetic
waves to the outside of the combustion engine can be
further effectively suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0016] In any event, the present invention will become
more clearly understood from the following description
of preferred embodiments thereof, when taken in con-
junction with the accompanying drawings. However, the
embodiments and the drawings are given only for the
purpose of illustration and explanation, and are not to be
taken as limiting the scope of the present invention in
any way whatsoever, which scope is to be determined
by the appended claims. In the accompanying drawings,
like reference numerals are used to denote like parts
throughout the several views, and:�

Fig. 1 is a perspective view of a portable work ma-
chine equipped with a compact combustion engine
according to a preferred embodiment of the present
invention;
Fig. 2 is a perspective view of the compact combus-
tion engine shown in Fig. 1;
Fig. 3 is a front sectional view of the compact com-
bustion engine;
Fig. 4 is a cross- �sectional view taken along the line
IV-�IV in Fig. 3;
Fig. 5 is a bottom plan view of a shroud employed in
the compact combustion engine;
Fig. 6A is a fragmentary bottom plan view showing
a portion of the shroud;
Fig. 6B is a cross-�sectional view taken along the line
VI-�VI in Fig. 6A, showing an electromagnetic shield-
ing layer formed on the shroud;
Fig. 7 is a fragmentary sectional view of that portion
of a modified form of the shroud;
Fig. 8A is a fragmentary bottom plan view showing
that portion of another modified form of the shroud;
Fig. 8B is a cross-�sectional view taken along the line
VIII-�VIII in Fig. 8A, showing an electromagnetic
shielding layer formed on the shroud;
Fig. 9 is a fragmentary sectional plan view showing
that portion of a further modified form of the shroud;
Fig. 10A is a fragmentary perspective view showing
that portion of a still modified form of the shroud;
Fig. 10B is a fragmentary perspective view showing
that portion of a yet modified form of the shroud;
Fig. 11 is a fragmentary sectional view showing that
portion of a still further modified form of the shroud;
and
Fig. 12 is a fragmentary sectional view showing that
portion of a yet further modified form of the shroud.

DETAILED DESCRIPTION OF THE EMBODIMENTS

�[0017] Hereinafter, a preferred embodiment of the
present invention will be described with particular refer-
ence to the accompanying drawings.
�[0018] Referring to Fig. 1, there is shown a portable
work machine in the form of a brush cutter 1 equipped
with a compact combustion engine E according to the
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preferred embodiment of the present invention. The com-
bustion engine E is shown as mounted on a base end of
an elongated main tube 2 made of an aluminum alloy
and a work tool, shown in the form of a rotary cutter blade
3, is rotatably mounted on a free end of the elongated
main tube 2 remote from the combustion engine E. A
drive shaft (not shown) for transmitting the drive of the
combustion engine E to the rotary cutter blade 3 rotatably
extends inside and through the elongated main tube 2
with its opposite ends drivingly coupled respectively with
the combustion engine E and the rotary cutter blade 3.
�[0019] The main tube 2 has a shoulder strap 4 and a
generally U-�shaped handlebar 7 secured to a portion
thereof a distance axially inwardly from the base end of
the main tube 2. Carrying the brush cutter 1 on his or her
shoulder with the shoulder strap 4 turned around the
shoulder and with his or her hands holding respective
grips 8 at opposite ends of the handlebar 7, the attendant
worker can maneuver the brush cutter 1 to cause the
rotary cutter blade 3, then driven by the combustion en-
gine E, to cut the brush. The number of revolutions of the
rotary cutter blade 3 can be adjusted by manipulating a
throttle lever 9 mounted on a portion of the handlebar 7
adjacent one of the grips 8.
�[0020] Figs. 2 and 3 illustrate a schematic perspective
view of the combustion engine E and a schematic front
sectional view of the same. The illustrated combustion
engine E is a two cycle combustion engine. This com-
bustion engine E includes, as best shown in Fig. 3, a
cylinder block 10 having an engine cylinder 10a defined
therein, and a cylinder head 10b mounted atop the cyl-
inder block 10, or otherwise formed integrally therewith,
and having an ignition plug mounting hole 10c defined
therein in communication with the engine cylinder 10a
for the support therein of an ignition plug 20.
�[0021] The cylinder block 10 is mounted on a crank-
case 11. The cylinder block 10 has a fuel intake port 12
defined therein and communicated with an air cleaner 17
by way of a carburetor 14, with an insulator 13 intervening
between the intake port 12 and the carburetor 14. The
cylinder block 10 also has an exhaust port 18 defined
therein and communicated with an exhaust muffler 19.
A fuel tank 33 is secured externally to the crankcase 11
from below.
�[0022] As best shown in Fig. 4 showing a cross- �sec-
tional view of the combustion engine E taken along the
line IV-�IV in Fig. 3, the cylinder 10a of the cylinder block
10 accommodates a piston 15 slidably in a cylinder bore.
The crankcase 11 rotatably supports a crankshaft 21 to
which the piston 15 is connected. The crankshaft 21 has
first or front and second or rear end portions opposite to
each other and positioned outside the crankcase 11. This
crankshaft 21 includes a cooling fan 22, capable of con-
currently serving as a flywheel mounted on the first end
portion thereof for rotation together, with a centrifugal
clutch assembly 23 mounted thereon at a location axially
outwardly of the cooling fan 22. The centrifugal clutch
assembly 23 is operable to transmit the drive of the com-

bustion engine E to the drive shaft of the brush cutter 1,
which extends rotatably within the elongated main tube
2 shown in Fig. 1, and is, therefore, drivingly coupled in
part with the crankshaft 21 and in part with the brush
cutter drive shaft.
�[0023] The cooling fan 22 has an outer peripheral por-
tion embedded with a magnet (not shown) and is covered
by a fan housing 26 secured to the crankcase 11 at a
location forwardly thereof, and the fan housing 26 is se-
cured to the base end of the main tube 2 through a clutch
housing 45 shown by the phantom lines in Figs. 2 and 4.
It is to be noted that the centrifugal clutch assembly 23
referred to above is not illustrated in Fig. 2 for the sake
of brevity.
�[0024] As best shown in Fig. 4, the second or rear end
portion of the crankshaft 21, remote from the cooling fan
22, has a starter pulley 24 mounted thereon for rotation
together therewith, and a recoil starter 27 is positioned
axially rearwardly of the starter pulley 24 and is opera-
tively associated therewith for driving the crankshaft 21
through the starter pulley 24 at the time the combustion
engine E is started.
�[0025] In the combustion engine E of the structure de-
scribed hereinabove, a stream of cooling air C induced
by and supplied from the cooling fan 22 is guided by the
shroud 30, substantially enclosing an ignition coil unit 28
(as will be described later), the cylinder block 10 and the
exhaust muffler 19, so as to flow towards the ignition coil
unit 28 to cool the latter. The cooling air stream C is sub-
sequently guided by the shroud 30 so as to flow multiple
spaces, each defined between neighboring fins 10d in-
tegral with the cylinder block 10, to thereby cool the latter.
Thereafter, the cooling air stream C is discharged to the
outside of the combustion engine E through vent holes
30c defined in the shroud 30 so as to open generally
rearwardly. However, in the illustrated embodiment, part
of the cooled air stream C flowing inside the shroud 30
is guided by a baffle plate 37 of generally L-�shape in a
horizontal cross section so as to flow towards the exhaust
muffler 19 to cool the latter prior to being discharged to
the outside particularly through different vent holes 30d
defined in the shroud 30 so as to open in one direction
generally opposite to the carburetor 17 and sidewise of
the combustion engine E.
�[0026] Referring now to Fig. 4, the ignition coil unit 28
of a CDI system having a high voltage generating circuit
(not shown) built therein and including, for example, an
ignition coil (also not shown) is disposed inside the
shroud 30 and forwardly of the cylinder block 10. This
ignition coil unit 28 cooperates with the built-�in ignition
coil and the magnet, embedded in the cooling fan as here-
inbefore described for rotation together with the cooling
fan 22, to generate a high voltage required to cause the
ignition plug 20 to fire. As best shown in Fig. 2, the ignition
coil unit 28 has a high voltage cord 29 outwardly extend-
ing therefrom and terminating in electrically connected
relation with the ignition plug 20.
�[0027] As best shown in Fig. 3, the shroud 30 made of
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a resinous material includes a main cover body 30a and
a sub cover body 30b formed integrally therewith and is
mounted on the combustion engine E so as to allow the
main cover body 30a to substantially cover the cylinder
block 10 and the sub cover body 30b to substantially
cover the exhaust muffler 19. As shown and described
with particular reference to Fig. 2, even both of the ignition
coil unit 28 and the high voltage cord 29 are also covered
by the main cover body 30a.
�[0028] Although the ignition plug 20 has a top end por-
tion extending to the outside of the shroud 30 through a
plug opening 30e defined in the main cover body 30a as
shown in Fig. 3, that top end portion of the ignition plug
20 so exposed to the outside through the plug opening
30e is in turn covered by a separate plug cover 31. This
separate plug cover 31 includes a plug cap 31a, electri-
cally connected with the high voltage cord 29 and remov-
ably capped onto the top end portion of the ignition plug
20, and a cover segment 31b formed integrally with the
plug cap 31 and engaged with the main cover body 30a
so as to close the plug opening 30e defined in the main
cover body 30a. The plug cover 31 of the structure de-
scribed above is effective to protect the ignition plug 20
from contacting any other elements existing in the vicinity
of and around the ignition plug 20.
�[0029] On the other hand, the air cleaner 17 is covered
by a cleaner cover 32 separate from the shroud 30, but
connected with the main cover body 30a of the shroud
30. It is to be noted that although in the illustrated em-
bodiment, the shroud 30 has been shown and described
as made up of an integral unit of the main cover body
30a and the sub cover body 30b, the shroud may be of
a structure representing a shape similar to the shape of
only the main cover body 30a and the use may be made
concurrently of an exhaust muffler cover that is connect-
ed with the shroud.
�[0030] Fig. 5 illustrates a bottom plan view of the
shroud 30 as viewed from below, and the main cover
body 30a of the shroud 30 has an inner surface provided
with an electromagnetic shield member 34 effective to
noticeably or substantially prevent electromagnetic
waves from passing across the main cover body 30a.
This electromagnetic shield member 34 is in the form of
a layer formed by spraying, brushing, painting or coating,
or otherwise applying in any way whatsoever, a shielding
material in a liquid phase to the inner surface of the
shroud 30, particularly that of the main cover body 30a.
The shielding material referred to above is preferably a
resinous material containing a resin, for example, a syn-
thetic resin, as a principal component mixed with a pow-
der of nickel and may be suitably employed in the form
of, for example, a commercially available product trade-
named "FINE EM COAT (FC- �173)" available from Fine
Chemical Japan Co., Ltd., a corporation of Japan.
�[0031] The ignition coil unit 28 and the high voltage
cord 29 generate electromagnetic waves as the ignition
coil unit 28 operates. As clearly shown in Figs. 3 and 4,
the electromagnetic shielding member 34 effective to

substantially avoid passage of electromagnetic waves
across the shroud 30 is formed on at least a portion of
the inner surface of the main cover body 30a, which con-
fronts the ignition coil unit 28 and the high voltage cord
29 and, more specifically, that portion of the inner surface
of the main cover body 30a, which confronts the ignition
coil unit 28 and the high voltage cord 29 from above and
opposite sides of those component parts 28 and 29. In
this illustrated embodiment, in addition to that portion of
the inner surface of the main cover body 30a confronting
the ignition coil unit 28 and the high voltage cord 29, the
electromagnetic shielding member 34 is formed even on
another extra portion peripheral to that portion of the inner
surface of the main cover body 30a as clearly shown in
Fig. 5. With respect to an area below the ignition coil unit
28 and the high voltage cord 29, the cooling fan 22 and/or
the cylinder block 10, which is capable of absorbing elec-
tromagnetic waves, occupy their position in that area and,
accordingly, the electromagnetic wave will not propagate
further downwardly below the ignition coil unit 28 and the
high voltage cord 29.
�[0032] It is to be noted that the electromagnetic shield-
ing member 34 may be formed on an outer surface of
the plug cap 31a in the plug cover 31 and/or an inner
surface of the cover segment 31 b formed integrally with
the plug cap 31. In particular, where the electromagnetic
shielding member 34 is desired to be formed on the cover
segment 31b, the electromagnetic shielding material
may be applied in a manner hereinbefore discussed to
form the electromagnetic shield member 34 on at least
a portion of the inner surface of the cover segment 31b,
which confronts the ignition coil unit 28 and the high volt-
age cord 29, but in the illustrated embodiment, the elec-
tromagnetic shielding member 34 is shown as formed on
the entire inner surface of the cover segment 31b.
�[0033] In the portable work machine of the structure
hereinbefore fully described, the electromagnetic waves
emanating from the ignition coil unit 28 and the high volt-
age cord 29 are, after having been amplified by an an-
tenna function of the elongated main tube 2, are likely to
be radiated in a direction substantially perpendicular to
the elongated main tube 2. However, in the presence of
and due to the electromagnetic shield member 34 formed
on the inner surface of the shroud 30 as hereinbefore
described, such electromagnetic waves can be effective-
ly prevented from radiating in a direction outwardly of the
combustion engine E. Also, since the electromagnetic
shielding material, eventually forming the electromagnet-
ic shield member 34, is applied merely to that surface
portion of the main cover body 30a of the existing shroud
30, which confronts the ignition coil unit 28 and the high
voltage cord 29, the compact combustion engine E with
electromagnetic shielding function can be assembled
easily and inexpensively.
�[0034] In addition, the electromagnetic shield member
34 can work satisfactory in shielding the electromagnetic
waves even though such shield member 34 is formed on
either one of the inner and outer surfaces of the shroud
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30, but in the illustrated embodiment, the electromagnetic
shield member 34 is formed on the inner surface of the
main cover body 30a of the shroud 30. Accordingly, as
compared with the electromagnetic shield member 34
formed on the outer surface of the shroud 30, the elec-
tromagnetic shield member 34 is in no way exposed to
the weather and sunlight and, hence, the electromagnetic
shield member 34 can have a substantially increased
lifetime.
�[0035] In the meantime, considering that the electro-
magnetic shielding material eventually forming the elec-
tromagnetic shield member 34 is applied, for example,
either painted or deposited, to the shroud 30 while it is
in a liquid phase, it may be often observed that the elec-
tromagnetic shielding material so applied may droop
downwards along the surface portion of the shroud 30
before it is completely dried. Accordingly, in the illustrated
embodiment, as best shown in Fig. 6A, the entire inner
surface portion of the main cover body 30a of the shroud
30, where the electromagnetic shield member 34 is ap-
plied, is formed with a multiplicity of surface indentations,
for example, furrows arranged in a grid pattern, with some
of them extending in one direction and some of them
extending in a direction perpendicular to such one direc-
tion, so as to leave recesses 30aa in that surface portion
of the main cover body 30a as best shown in Fig. 6B.
�[0036] Accordingly, it is clear that when the electro-
magnetic shielding material is applied, a part of the elec-
tromagnetic shielding material penetrates into the re-
cesses 30aa and, therefore, when the electromagnetic
shielding material subsequently dries completely, the re-
sultant electromagnetic shield member 34 can be firmly
retained on that surface portion of the main cover body
30a, exhibiting an increased adherence thereto while
some of them are embedded within the recesses 30aa.
Hence, drooping down of the electromagnetic shielding
member 34 after the application thereof to the surface
portion of the main cover body 30a can be substantially
avoided.
�[0037] The pitch between the neighboring furrows or
ridges that are arranged in the grid pattern, the width and
the depth of each furrow or ridge may be all selected in
consideration of the required adherence exhibited be-
tween the electromagnetic shield member 34 and the
shroud 30. By way of example, the recesses 30aa may
be defined by furrows each having a small width as shown
in Fig. 7. Also, as means for increasing the adherence
of the electromagnetic shield member 34 to the shroud
30 to enhance a firm retention of the shroud 30, the re-
cesses 30aa may be replaced with a multiplicity of round
dimples defined in and distributed uniformly on the inner
surface portion of the shroud 30, where the electromag-
netic shield member 34 is desired to be interlocked with
the shroud 30, as shown in Fig. 8A and 8B. Alternatively,
in place of the recesses 30aa, a grid pattern of ridges
30ab may be formed on that inner surface portion of the
main cover body 30a, where the electromagnetic shield
member 34 is desired to be interlocked with the shroud

30, as shown in Fig.�9.
�[0038] It is to be noted that in any one of the modifica-
tions shown in and described with reference to Figs. 6A
to 9, the recesses 30aa or the ridges 30ab may be ar-
ranged so as to be lined up in rows on one- �dimensional
plane while extending parallel to each other as shown in
Figs. 10A or Fig. 10B, respectively.
�[0039] Furthermore, as shown in Fig. 11, after the elec-
tromagnetic shield member 34 has been formed by paint-
ing or brushing on the inner surface portion of the main
cover body 30a of the shroud 30, an adhesive sheet 38
having a surface area sufficient to encompass the elec-
tromagnetic shield member 34 may be placed over the
electromagnetic shield member 34 with its peripheral por-
tion bonded to the inner surface of the main cover body
30a.
�[0040] In a different modification shown in Fig. 12, after
the electromagnetic shield member 34 has been formed
by painting or brushing on the inner surface portion of
the main cover body 30a of the shroud 30, a retaining
plate 39 made of a synthetic resin and having a surface
area sufficient to encompass the electromagnetic shield
member 34 may be placed over and in contact with the
electromagnetic shield member 34 with its peripheral por-
tion connected to the inner surface of the main cover
body 30a by means of a plurality of set screws 40.
�[0041] In a yet different modification although not
shown, the electromagnetic shield member formed by a
fabric-�like sheet impregnated with the electromagnetic
shielding material and having a bonding material depos-
ited thereon may be bonded to that inner surface portion
of the main cover body 30a of the shroud 30.
�[0042] Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings
which are used only for the purpose of illustration, those
skilled in the art will readily conceive numerous changes
and modifications within the framework of obviousness
upon the reading of the specification herein presented of
the present invention. By way of example, the present
invention although reference has been made to the port-
able work machine employed in the form of the brush
cutter may be equally applied to any other portable work
machine such as, for example, a hedge trimmer or a tea-
leaf harvesting machine and specifically to any other port-
able work machine of a structure including an elongated
operating member tending to work as an antenna for the
electromagnetic waves.
�[0043] Accordingly, such changes and modifications
are, unless they depart from the scope of the present
invention as delivered from the claims annexed hereto,
to be construed as included therein.

Claims

1. A compact combustion engine for driving a portable
work machine, which engine comprises:�
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a cylinder block;
an ignition coil unit;
an ignition plug;
a high voltage cord for electrically connecting
the ignition coil unit with the ignition plug;
a shroud for enclosing at least the cylinder block,
ignition coil unit and high voltage cord; and
an electromagnetic shield member applied to at
least a portion of the shroud which confronts the
ignition coil unit and the high voltage cord.

2. The compact combustion engine for driving the port-
able work machine as claimed in Claim 1, wherein
the electromagnetic shield member is applied to an
inner surface of the shroud.

3. The compact combustion engine for driving the port-
able work machine as claimed in Claim 1 or 2, where-
in that surface of the shroud, where the electromag-
netic shield member is applied, is formed with sur-
face indentations to enhance adherence of the elec-
tromagnetic shield member to that surface of the
shroud and wherein the surface indentations are ei-
ther or both of furrows and ridges.

4. The compact combustion engine for driving the port-
able work machine as claimed in any one of Claims
1 to 3, wherein the electromagnetic shield member
is a resinous layer containing a resin as a principal
component, which is mixed with a powder of nickel
that is excellent in shielding effect.

5. The compact combustion engine for driving the port-
able work machine as claimed in Claim 3 or 4, where-
in the surface indentations comprise a multiplicity of
ridges arranged in a grid pattern with some of them
extending in one direction and some of them extend-
ing in a direction perpendicular to such one direction.

6. The compact combustion engine for driving the port-
able work machine as claimed in Claim 3 or 4, where-
in the surface indentations comprise a multiplicity of
furrows arranged in a grid pattern with some of them
extending in one direction and some of them extend-
ing in a direction perpendicular to such one direction.

7. The compact combustion engine for driving the port-
able work machine as claimed in any one of Claims
3 to 6, wherein the surface indentations comprises
straight furrows or ridges laid in one-�dimensional ar-
rangement while extending parallel to each other.

8. The compact engine for driving the portable work
machine as claimed in any one of Claims 2 to 7,
wherein the electromagnetic shielding material is
bonded to the inner surface of the shroud by means
of an adhesive tape covering such inner surface.

9. The compact combustion engine for driving the port-
able work machine as claimed in any one of Claims
1 to 4, further comprising a plug cover for covering
a top end portion of the ignition plug that protrude
outwardly from the shroud and wherein the electro-
magnetic shield member is formed on a surface of
the plug cover that confronts the ignition plug and
the high voltage cord.
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