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INTHE UNITED STATESPATENT AND TRADEMARK OFFICE
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD

BRIGGS & STRATTON CORPORATION

Opposer, Opposition No. 91200832 (Parent)

VS.
HONDA GIKEN KOGYO KABUSHIKI KAISHA,

Applicant.

KOHLER CO.

Opposer, Opposition No. 91200146

VS.
HONDA GIKEN KOGYO KABUSHIKI KAISHA,

Applicant.

N N N N N N N N N N N N N N N N N N N N N

United States Pateand Trademark Office
Trademark Trial and Appeal Board

P.O. Box 1451

Alexandria, Virginia 22313-1451

STIPULATION FOR ADMISSION OF FOREIGN PUBLICATIONSAND

APPLICATIONS

Opposers Briggs & Stratt Corporation (“Briggs”) ad Kohler Co. (“Kohler”)
(collectively, “Opposers”) and Applicant Honda Giken Kogyo Kabushiki Kaisha (“Honda”)
(collectively, “Parties”), by ad through their respective counsélrecord, hereby stipulate and

agree as follows:



1. On September 28, 2012, Opposers sethedExpert Report of Professor John R.
Reisel (*Reisel Report”) regarding the allegkactionality of the mark shown in Honda’s
Application Serial No. 78/924,545 (the “Applied-For Mark”).

2. The Reisel Report identified five Japs@eitility model publications/applications and
one Japanese patent application as allegedindalisclosed certain aspects of the Applied-For
Mark: Japanese utility modegbublication/application Nos. 55-30407 (attachedhereto as
Exhibit A); S63-35160 (attached heretoEhibit B); S62-33961 (attached hereto Ehibit
C); S59-40536 (attached hereto Eshibit D); S63-32344 (the “344 Publiation,” attached
hereto asExhibit E); and Japanese pateapplication No. 57-1702%2(the “212 Patent,”
attached hereto &x«hibit F).

3. On April 4, 2012, Honda producedglei additional Japanese utility model
publications/applications and pateapplications: Japanese utility model publication/application
Nos. S63-27046 (attached heretoBEaghibit G); S58-156124 (attached hereto Echibit H);
S59-62263 (attached heretoEghibit 1); S62-18699 (attached heretoEasibit J); H03-13535
(attached hereto a@sxhibit K); and S62-31640 (attached heretoEadhibit L); and Japanese
patent application Nos. S63-46266 (attached heretexhghit M); and S62-126264 (attached
hereto agxhibit N).

4. On June 1, 2012, Briggerved Honda witla Notice of Taking Deposition of Honda

pursuant to Fed. R. Ci¥. 30(b)(6) that includkea depositiortopic covering “Utility patents that

1 The '344 Publication was attached to Opposkfstion for Summary Jigment (Dkt. No. 48)
as Exhibit 14 to the Daugherty Declaration.

2 The '212 Application was attached to Oppesdtotion for Summary Judgment (Dkt. No. 48)
as Exhibit 13 to the Daugherty Declaration.
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disclose the utilitarian advages of the configuration siibed and shown in the ‘545
Application.”

5. On or about October 25, 2012, the Partgreed that Briggsvould withdraw its
aforementioned deposition topidated to utility patentand Opposers auld not otherwise seek to
take such a deposition of Honddn return, Honda agreed stipulate to the admissibility and
authenticity of certain Japaned#ity models, patents, ahfile histories relat to the Applied-For
Mark.

WHEREAS Opposers seek tarioduce the foreign patenpplications andutility model
publications/applications attachaalthis Stipulation as evidence to these proceedings;

WHEREAS Honda agrees that the foreig@atent applications and utility model
publications/applications atthed to this Stipulatiosre authentic copies; and

WHEREAS Honda agrees that the foreig@atent applications and utility model
publications/applications attachedthis Stipulation are admissibées evidence However, Honda
reserves its right to dispute thpplicability of foreignpatent and utilit model documents to a U.S.
trademark proceeding, the relevamdehis evidence to the Appldédr Mark, and what weight, if
any, should be given to thevidence at trial.

BASED UPON THE FOREGOING, ITS HEREBY STIPULATED thaEXHIBITS A-N
attached hereto are authentmopies of foreign patent pplications and utility model

publications/applications and may be introduiced evidence in these proceedings.

Dated: December_,2014 By:

Robert N. Phillips
Sth B. Herring
Reed Smith LLP
101SecondStreet



San Francisco, CA 94105

Attorneydor OpposeBriggs& Stratton
Qorporation

Dated: December __, 2014 By:

KennettR. Nowakowski
WhyteHirschboeckDudekS.C.
535EastWells Street,Suite 1900
Milwaukee WI 53202

Attorneydor OpposeiKohler Co.

Dated: December _, 2014

By:

Vinita Ferrera

JohrRegan
WilmerCutlerPickeringHaleandDorr LLP
@ State Street

BostonMA 02109-1800

Attorneys for Applicant

IT 1SSO ORDERED.

Dated: , 2014

CherylS.Goodman
Interlocutory Attorney
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(19) Patent Office (12) Official Gazefte for Unexamined Unexamined Utility Model
of Japan (JP) UM Application Publications (U) Application Publication
No. §57-30407
(43) Publication Date:
July 3, 1982

GONFIBENTIAL

(51) Int. C1.} ID Symbol Internal Ref. No.
FO1P 5/06 : 6477-3G
11/12 7604-3G

Number of Pages in the Original: 3

(54) Title of the Innovation: COOLING AIR INTAKE SYSTEM OF AN AIR-COOLED
INTERNAL COMBUSTION ENGINE

(21) Application No. 852-23180
(22) Filing Date: February 26, 1977
(65) Disclosure (Kokai) No.  $53-117843
(43) Disclosure Date: September 19, 1978
(72) Innovator: Yoshinobu YAMAGUCHI
' 3505 Kitaoizumi, Nerima-ku, Tokyo

(72) Innovator: Yoshiyasu Furuichi

2-19-9 Arakura, Wako-shi
71) Applicant: Honda Motor Co., Ltd.

6-27-8, Jingumae, Shibuya-ku, Tokyo
(74) Agent: Patent Aftorney, Patent Attomey, Takeshi QOCHIAI
(56) References: Japanese Unexamined Patent Application Publication

$52-120343 (JP, U)

(57) Claims:

In an internal combustion engine having a casing 8 that surrounds an internal combustion
engine housing 1 where the internal combustion engine housing is cooled by air that is
sucked into the casing from the outside by means of a cooling fan 9 located inside the
casing, a cooling air intake system that comprises an air-intake disk 12 that is attached to
one end of a crankcase 3 of the engine 1 and that covers the air intake opening 11 open
into the case 8, said air-intake disk 12 having a plurality of perforations 13, 13 the
diameters of which gradually increase in a radial outward direction from the center of the
disk.

l Confidential
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Confidential

Detailed Description of the Innovation

The present innovation relates to a cooling air intake system of an air-cooled uG;QN F l D ENTl Al_
combustion engine.

During operation of 2 conventional general-purpose internal combustion engine, pieces of
grass, turf, or the like often penefrate into the engine casing and clog cooling air intake
passages. This leads to overheating of the engine and adversely affects its operation. It
was proposed to solve this problem by securing on one end of the crank shaft, near the air
intake opening of the casing, an air intake disk that covers the air intake opening and to
provide this disk with perforations through which the air could penetrate the casing.
However, some problems occur when all these openings have the same diameter. In
particular, if the diameters of the perforations are too large, although this allows delivery
of a greater amount of cooling air into the case, a greater amount of debris penetrates the
casing whereby the object of the improvement is not achieved. If, on the other hand, the
diameters of the perforations are too small, the amount of debris that penetrates the
casing is reduced, but since the perforation punching operation has a predetermined limit

- with regard to the pitch between the perforations formed in the disk, the total cross-

sectional area of the disk through which the air can be taken into the casing remains
limited. Another problem is that a decrease in the diameter of the perforations increases
resistance to the airflow into the casing.

The present innovation is aimed at the solution of the problems of the prior art and
provides a very simple air intake system for an air-cooled internal combustion engine.

The innovation will be described with reference to one embodiment thereof and
illustrated by the accompanying drawings, where reference numeral 1 designates an air-
cooled internal combustion engine housing. The engine consists of a cylinder block 2
with a crankcase 3 located below the cylinder block 2 and a ¢ylinder head 4 located
above the cylinder block 2. A piston 7 performs sliding motions in the cylinder of the
cylinder block 2 via a connecting rod 6 that is connected to a crankshaft 5 rotatingly
installed in the crankcase 3.

The internal combustion engine 1 is surrounded, except one part thereof, with a casing 8,
and a flywheel made integrally with a cooling fan 9 and a starter pulley 10 are secured on
one end of the crankshaft 5 inside the casing 8. A part of the starter pulley 10 projects
beyond the outlines of the casing through the air-intake opening 11 of the casing. An air
intake disk 12 is fixed on the outer periphery of the starter pulley 10. The disk 12 covers
the air-intake opening 11 of the casing.

As shown in Fig. 2, the air intake disk 12 has a plurality of perforations 13, 13 .....
Diameters of the perforations 13, 13 gradually increase in the radial outward direction
from the center of the air intake disk 12. Formed between the outer peripheral edge of air-
intake disk 12 and the inner peripheral edge of the air-intake opening 11 is a profiled gap
that forms a labyrinth packing 14. The front end face of the air intake disk 12 slightly
projects beyond the outer surface of the casing 8. As will be described later, if grass, turf,

Confidential
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or the like penetrate the casing, it will be thrown outward by centrifugal forces a\@ QNF I D E Trat
out by the rotating disk 12 through the aforementioned labyrinth packing 14. N I l AL

Installed above the cylinder head 4 in the internal combustion engine housing 1 is a heat
screening plate 16 that forms a passage 15. A fuel tank 17 is installed on the top of the
heat screening plate 16. A portion of the cooling air sucked into the casing 8 under the
effect of the air cooling fan 9 flows through the passage 15 and is exhausted from the
casing through the exhaust opening 18. ‘

The aforementioned heat screening plate 16 isolates the fuel tank 17 from the heat
radiated by the internal combustion engine housing 1 and protects the fuel tank 17 from
heating.

The system according to the above-described embodiment operates as follows. When the
internal combustion engine is running and the crankshaft 5 rotates, the cooling fan 9 and
the air intake disk 12 fixed on the crankshaft 5 rotate with the latter. Rotation of the fan 9
draws the air from the outside into the casing 8 through the perforations 13, 13 .... The
sucked air cools the internal combustion engine housing 1 and releases the air from the
casing 8 to the atmosphere through a main exhaust port (not shown) and the
aforementioned exhaust opening 18.

Regarding the conditions at which the air is drawn into the casing 8 through the
perforations 13, 13 ... of the disk 12, it should be noted that the force with which the
cooling fan 9 draws the air into the casing has the maximum in the center of the fan and
gradually decreases in the radial outward direction. On the other hand, the centrifugal
force is the weakest in the center of rotation and increases in the radial outward direction.
This means that while the air-intake force draws pieces of grass, turf, or the like into the
casing 8 through the perforations 13, 13... of the air intake disk 12, the centrifugal force
tries to expel the penetrated debris from the casing 8 blowing it out along the surface of
the air intake disk 12,

The innovators herein have skillfully utilized the relationship between the centrifugal
force and the air-intake force developed by the fan 9 for reducing penetration of debris
into the casing 8. More specifically, in the proposed construction diameters of
perforations 13, 13.... formed in the air-intake disk 12 gradually increases from the center
in the radial outward direction, i.e., in the center of the fan 9 where the air-intake force is
high, the perforations 13, 13 have smaller diameters and thus reduce penetration of the
debris into the casing, while closer to the outer periphery of the fan 9 where the intake
force is low and the centrifugal force is high the perforations have larger diameters and

_ thus facilitate expelling of the debris out from the casing and increase the amount of air

drawn into the casing. In other words, the amount of grass, turf, or other foreign particles
that penetrate the casing 8 is reduced with simultaneous increase in the amount of air
drawn into the casing.

Provision of a labyrinth packing 14 between the inner periphery of the casing 8 and the
outer periphery of the air-intake disk 12 also creates an obstacle for penetration of the
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debris into the casing 8, and since the front end face of the of the air-intake disk 12
projects beyond the outer surface of the casing 8, the labyrinth packing 14 and the front
side of the casing 8 do not create obstacles on the way of the debris flying away from the
casing 8.

Thus, as it has been shown above, according to the present innovation, a rotating air-
intake disk 12 that is located in the casing 8 and covers the air-intake opening 11 has a
plurality of perforations 13, 13 .... In order to reduce the amount of debris that may
penetrate the casing through the perforations that are located in the central part of the disk
where the air-intake force is strong, the diameters of the perforations near the central part
of the disk is small. On the other hand, in order to reduce the amount of the debris
through the perforations near the perforations close to the periphery of the disk 12 where
the air intake force is low but the centrifugal force that throws the debris away is strong,
the last-mentioned perforations have greater diameters whereby the amount of the
penetrating debris is minimized, while the amount of cooling air sucked into the casing is
increased. The effect of such a construction consists of reducing amount of debris

. penetrating the casing and the like and simultaneous improving the engine cooling effect.

In particular, since the diameter of perforations 13, 13 ... in the air-intake disk 12
gradually increases from the center towards the periphery, this feature along compensates
for the fact that the centrifugal force increases from the center of the disk 12 toward the
periphery of the disk while the air intake force decreases in the same direction. As a
result, by utilizing a single air-intake disk that has diameters of perforations gradually
increasing from the center to the periphery, it becomes possible to increase the total air
passage area of the openings 13, 13 and at the same time to restrict penetration of grass,
turf, etc. into casing, which is unattainable with a conventional air-intake disk that has
perforations of equal diameters.

Bri3ef Description of the Drawings

Fig. 1 is a side sectional view of an internal combustion engine equipped '81@ N(FH% Nﬂ I!‘!\L
according to the present innovation. Fig. 2 is a front view of the engine.

1 - internal combustion engine housing; 3 - crankcase; 5 - crankshaft; 8 - case; 9 -
cooling fan; 11 - air-intake opening; 12 - air-intake disk; 13 — perforations
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(19) Japan Patent Office (JP) (11) Japanese Utility Model
Application Publication No.
(12) Official Gazette for Utility Model

Publication (Y2) 63-35160
(51) Int. CI.* ID Symbol JPO filing No. (24)(44) Published: September 19, 1988
FO1P 5/06 G-7516-3G
Q-7515-3G
(Tota
CORERENTIA
(54) Title of
Innovation: COOLING DEVICE FOR INTERNAL COMBUSTION ENGINE
(21) Application No.: S$57-158814 (65) Disclosure: S559-62226
(22) Filing Date: October 20, 1982 (43) April 24, 1984
(72) Innovator: Yasuhiro SHIMIZU ‘ 7-19-9 Akatsuka, Itabashi-ku, Tokyo
(72) Innovator: Nobuhiro TOKUNAGA 4-1-24 Kawaguchi, Kawaguchi-shi,
Saitama-ken
(71) Applicant: HONDA MOTOR CO,, LTD.  1-1 Minamiaoyama 2-chome, Minato-ku,
Tokyo
(74) Agent: Patent Attorney Susumu FUKUDA
Examiner: Hisao SUZUKI
(67) Claims

A cooling device for an internal combustion engine, in which the lower portion of a
fan cover attached to a lateral side of a crankcase is made flat, with a space used for
compensating flattening-induced reduction in the volume of the air duct within the cover
provided in the bottom portion under the above-mentioned fan cover.

Detailed Description of the Innovation

The present innovation relates to a cooling device for an internal combustion engine,
in particular, to a general-purpose internal combustion engine with forced air cooling.

As shown, for instance, in Figs. 1 and 2, in this type of internal combustion engine,
an engine cooling fan 3 is provided integrally with a flywheel 2 mounted on a crankshaft 1
and cooling air is channeled to a cylinder 6 by a fan cover 5 provided on a lateral side of a
crankcase 4. Key 7 designates an inlet for cooling air.

In such a case the fan cover 5 is typically formed in a scroll-like fashion, as shown in
the figure, such that the air duct W between the periphery of the above-mentioned cooling
fan 3 and the fan cover 5 gradually expands in the direction of rotation a of the fan 3.

Incidentally, for instance, when the height of the crankshaft 1 with respect to the
engine mounting surface E, i.e. the bottom face of the crankcase 4, is reduced in an internal
combustion engine having a cylinder 6 installed near-vertically above the crankcase for the
purpose of reducing the height of this type of internal combustion engine, or in an internal
cambustion engine, in which the cylinder 6 is tilted, or made almost horizontal, from the
vertical position in the direction opposite to the direction of rotation of the fan 3, the bottom
portion 5a of the fan cover 5, as shown with a dotted line in Fig. 1, cannot be imparted a
scroll-like curved shape.
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Therefore, the bottom portion 5a of the fan cover 5 is made flat, as shown with a solid
line in Fig. 1, as a result of which the air duct W in this portion is reduced in size, impeding
the smooth flow of cooling air, and sufficient cooling effects cannot be obtained due to the
amount of air being reduced.

The present innovation, whose object is o eliminate the above-described problem
based on a simple construction, is characterized in that the bottom portion 5a of the above-
mentioned fan cover 5 is rendered flat and a space S used for compensating the reduction
in the volume of the air duct W1 due to the flattening is provided in the bottom portion under
the above-mentioned fan cover 5.

In the example illustrated in the figures, a recessed portion 41 jutting out inside the
case 4 is formed in the lower portion of the wall surface 4a of the crankcase 4 on the side of
the fan cover 5, with the space inside the recessed portion 41 used as the above-described
space S. And, in the fan cover 5, there is formed an outwardly protruding recessed portion
[sic; - trans.]. Otherwise, it is formed both in the fan cover 5 and in the above-mentioned
wall surface 4a.

in addition, although the example illustrated in the drawings describes application of
the innovation to an internal combustion engine, in which the cylinder 6 is tilted nearly
horizontally or slightly upwardly, the innovation can be also applied to intemal combustlon
engines, in which the cylinder 6 is standing nearly upright.

In the present innovation, as described above, the bottom portion 5a of the fan cover
5 is rendered flat and a space S used for compensating the reduction in the volume of the
air duct W1 due to the flattening is provided in the bottom portion under the above-
mentioned fan cover 5, as a result of which some of the cooling air flowing under the fan
cover 5 smoothly flows through the above-mentioned space S, such that the engine can be
efficiently cooled without reduction in the amount of cooling air, as described above.

In addition, the innovation has the advantage that forming the recessed portion 41
used as the above-mentioned space S in the lower portion of the crankcase 4, as shown in
the figure, leads to a comresponding increase in the surface area of the crankcase 4 and to
more efficient cooling of lubricating oil O stored in the bottom portion of the crankcase 4 by
the cooling air flowing therethrough. In such a case, as shown in Fig. 3, even higher
efficiency can be achieved by providing cooling fins 41a inside the above-mentioned
recessed portion 41.

In the figures, 8 is a recoil starter, 9 a fuel tank, 10 an air cleaner, and 11 a
carburetor.

Brief Description of the Drawings

Fig. 1 is a front view of a general-purpose internal combustion engine equipped with
the cooling device of the present innovation, Fig. 2 is a cross-sectional side view thereof,
and Fig. 3 is a cross-sectional view of the main portion of a modified example.

/IKeys/!
1. Crankshatft.
3. Cooling fan.
4. Crankcase.
5. Fan cover.
E Mounting surface.
N
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(19) Patent Office (12) Official Gazette for Examined {11) Examined Utility Model
of Japan UM Application Publications (Y2) Application Publication
- No. §62-33961
(24)(44) Publication Date:
August 31, 1987

(61) Int. C14 - 1D No. internal Ref. No.
F02B 67/00 C-7191-3G
FO2D 11/02 Z-8612-3G

Total Number of Pages in the Original: 3
(54) Title of the Innovation: GENERAL-PURPOSE ENGINE

(21) Application No. $57-144534 (65) Disclosure (Kokai) No. §59-47320
(22) Filing Date: September 22, 1982 (43).Disclosure Date: March 29, 1984
{(72) Innovator: Yoshinobu YAMAGUCHI 8-12-30-318, Nobitome, Niiza-shi, Saitama
Prefecture
(71) Applicant: Honda Motor Co., Ltd. 2-1-1, Minami-Aoyama, Minato-ku, Tokyo
(74) Agent: Patent attorney, Yoichiro
SHIMODA, and two others )
Examiner: Kei Hara CUN'FTDEN‘H AL

(57) Claims:

A general purpose engine comprising: a carburetor installed on a fan cover side
relative to an engine cylinder; an air cleaner located above the carburetor; a
cover made integrally with an air cleaner case disposed outside of and facing the
carburetor; a choke lever of the carburetor disposed to face the fan cover; and a
fuel valve lever arranged adjacent to said choke lever, wherein said choke lever
and said valve lever protrude outward through long holes formed in said cover.

Detailed Description of the Innovation

This innovation relates to a general purpose engine, and more specifically,
relates to improvements in the engine operability. '

General purpose engines are used as power sources for machinery in the
industrial and recreation fields. If fuel and oil are sufficient, operations of the
valve, choke, throttle, and recoil starter are performed to start and stop general
purpose engines.

An operator may forget to operate some of the controls during the start or stop
operation, or may operate them incorrectly resulting in malfunctions. This is
because the above-mentioned functional parts for the start and stop operations
are required to be operated separately, however, for instance, the valve is

. Confidential .
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conventionally arranged in a different plane from that of the recoil starter, and the

" choke and the throttle are also conventionally arranged in different planes.

This innovation addresses the foregoing problem. The object of this innovation is
to provide a general purpose engine of improved operability and to prevent wrong
operation, wherein a carburetor is disposed on the fan cover side with respect to
the cylinder of the general purpose engine, an air cleaner is disposed above the
carburetor, a cover integrated with an air cleaner case is disposed outside of and
facing the carburetor, a fuel valve lever is disposed adjacent to the choke lever
installed on the carburetor, and long holes for guiding these levers are provided
in the cover. .

In the following description of the preferred efnbodiment, reference is made to the
accompanying drawings.

Figure 1 shows the front view of a general purpose engine; Fig. 2 shows the view
in the direction of arrow 2 in Fig. 1, and Fig. 3 shows a transverse sectional view.

The general purpose engine 1 comprises a crankcase 3 fixedly mounted on a
base 2, a cylinder block 4 disposed on one side on the circumference of the
crankcase to protrude at an angle in the upper direction, a cylinder head 5
mounted on the cylinder block 4 wherein intake and exhaust valves 6 and 7 are
provided because of the four cycle engine in this embodiment. A crankshaft 8 is
mounted within the crankcase 3 and connected to a piston 9 by a connecting rod
10 as generally known in the art, with one end of the crankshaft 8 outwardly
protruding on one side of the crankcase 3 to form a power takeoff 8a, while the
other end 8b of the crankshaft 8 outwardly protrudes on the other side of the
crankcase 3 with a flywheel 12 serving also as a cooling fan with fins 11 fixed on
the other end 8b; the fan cover 13 covers the circumference of the flywheel 12; a
recoil starter mechanism 14 is installed inside the fan cover 13 and closer to the
outside; a recoil starter knob 15 protrudes from the outer circumference of the fan
cover 13 such that it can be pulled out in upward slanting direction and operated.

An intake port 16 of the engine extends obliquely upward from the cylinder head
5 on the side of the fan cover 13, and the carburetor 17 is fixed on the intake port
16, the air cleaner 18 is installed on the carburetor 17; part 18a of Fig. 3, which is
a mounting part at the bottom of the air cleaner 18, is fastened to the carburetor
17 as well as to a flange 16a circumferentially arranged at the intake port with
common bolts 19. An exhaust port 20 opens on the opposite side of the intake
port and is connected through an exhaust pipe 21 to a muffler 22, which is
installed on the opposite side of the air cleaner and carburetor; and a fuel tank 23
is installed on the crankcase 3 on the opposite side of the fan cover 13. Part 24
in the drawing is a cylinder head cover that covers stems, etc., of the intake and
exhaust valves.

In the foregoing construction, the throttlé lever 25 and choke lever zeaN F ! DEN'” A'
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vertically arranged on the carburetor 17, the said levers outwardly protruding on
the side of the fan cover 13, and the fuel valve lever 27 is arranged under and
adjacent to the choke lever 26. Thus, the throttle lever 25, the choke lever 26,
the fuel valve lever 27 are arranged in a plane that includes the recoil starter
knob 15, and a stop switch 28 is provided on the side of the fan cover 13 under
the fuel tank, so that the controls are arranged on single plane.

The aforementioned levers 25, 26, and 27 are arranged under the air cleaner 18.
The cover 30 is suspended downward from a case 29 of the air cleaner 18 and
covers the circumference of the carburetor 17. Provided on the cover 30 are the
laterally-long openings 31 and 32, through which the choke lever 26 and.the fuel
valve lever 27 protrude outward. The opening and closing positions, as well as
the signs of the choke and fuel valve, are indicated near the openings 31 and 32
on the cover 30.

As is clear from the above explanations, this innovation offers distinct

advantages. It prevents overlooked or wrong operations because the controls of
the general purpose engine such as a recoil starter, choke and valve levers are
installed on the same plane, thus improving functionality because individual
operations can be completed on a single plane. It helps to easily confirm the ON
and OFF positions of levers, since the choke lever and the valve lever protrude
from the openings on the cover, serving as guides, thus reliably preventing wrong
operations. '

Brief description of the dravv[i}QN H D ENTl AL

Figure 1 shows the front view of a general purpose engine, Fig. 2 shows a view
in the direction of arrow 2 in Fig. 1, and Fig. 3 shows a transverse sectional view.

In the drawings, the number 1 represents the engine, 4 and 5 the cylinder, 13 the
fan cover, 17 the carburetor, 18 the air cleaner, 26 the choke lever, 27 the fuel
valve lever, 29 the air cleaner case, 30 the cover, and 31 and 32 represent long
holes, respectively.

‘ Confidential
~ AHPB 006880

AHGX 0006516



EXHIBIT D



© BEEREE OP)

e EE A

| | o ABIERHEAR W  BE59—40536
@l CLE HAEES  FRSESS @B BEFIS94E(198433 A 158
F02D 1i/02 T 781836 R
- 3100 7604—3G - o o
- | FERR RHK

‘f@ﬂmx///oﬁg»n mﬁﬁm

H657—7133326 .'-:
HA57(1982)9 A 1 B
(LS

REETE K IE 8 —12—30—318
K EETL

o% W
el ®
@% % %

'@%'ﬁ *

@%Eﬁﬁﬂﬁﬁimﬁﬂ
EMNRD VY EERE 57— zmi
HiBR 7y 7GEBLEDEI S I — RO

C RIEBIAHET T vy EEL. BT TV IE& DT

CH&HBEAN A FRT Y vy BERANTS &
SELEARLY Y VRBOT, TV Y ERRY
| AERTITTEL - %, T OBIERO S HIE
iz X0 v sEFIr v Y VR L RECA
WY I SOMIEBR ST S LHIZLEY 1 VIT
BT 3LITL AT LR HBETANAT Y
o V- OFFEL <~
REOMELRS

R AERO—EHEAERL B 1 RIAR
v oD FUEBEAROTFER. E2Es

UU°NFIﬂENTiE'r

AaYPNWNUN-ZT YT

(2 4 B

HAPRAR AR 7 —19— 9

@% £ % - BRI 3RAA
BT 1~ 1—6
@w B A FREHIEglett
. HEHRERNER6TH27E
| 8% L
@ B A #Bt THE-H 2%

5 v 95— 280 —REPRVIHE TR 28
lmkﬁﬁnm\%3®umm1//zw$ml;
AR R o v b AL - DEHSBEXL TR
U 75, %5.&%4%#5—5ﬁﬁﬁﬁ.
E6 .tiz oY kL, mﬁxﬁ*ﬁwﬁtﬁ’&?‘?‘ﬂ
Rz o OREERTS 3,
ms\lﬁ¢1u97/a¢ X\ 24 Yy
7 5u77/wn—‘6m%ﬂ7?/~10u
BHBOTN. V1@FAFIR, 181w /cF—
Lrt—, 2RUEN/F =T —L, 21K F~
Yv 7, 22HRe v b =Yy, 2 31k
24ig2avinr .

Uok—, 25T 261270 —F
THA, |

L AHPB 006831

|
AHGX 0006467



s 59— 40536 (2)

AHPB 006832

\
——

AHGX 0006468



%%:E59;40536k3)

LI~

AN

FIDENTAL

[
| AHPB 006833
L SN

-

AHGX 0006469



Xy A

| - : ’,.-,/ "
™ ;—f»ﬁf-';:r I o WY

 JHH AN

O ,—”’\\\‘ v;//’\

- \\ (.\‘

i
' AHPB 006834

AHGX 0006470



(19) Japan Patent Office (JP) (11) Unexamined Utility
(12) Official Gazette forUnexamined Utility Model Publication No.
Model Publication (U) S59-40536
(51) Int. C1.> ID Symbol JPO filing No. (43) Publication: March 15, 1984
FO2D 11/20 7813-3G
31/00 7604-3G . Examination Request: Not filed -
(Total of 4 pages)
(54) MOUNTING ARRANGEMENT FOR SPEED CONTROL LEVER OF  7-19-9 Akatsuka, Itabashi-ku,
GENERAL-PURPOSE ENGINE Tokyo
(21) Application No.: 857-133326 - (72) Innovator: FUJITA, Motohiro
1-1-6 Hizaori-cho, Asaka-shi
(22) Filing Date: September 1, 1982 (71) Applicant: HONDA MOTOR CO., LTD.

27-8 Jingumae 6-chome,
Shibuya-ku, Tokyo

(72) Innovator: YAMAGUCHI, Yoshinobu (74) Agent: Patent Attorney A

8-12-30-318 Nobitome, Niiza-shi Yoichiro, and ' DEN-” A L
(72) Innovator: SHIMIZU, Nobuhiro
(57) Claims

A mounting arrangement for a speed control lever of a general-purpose engine having a fuel
tank etc. on top of a crankcase equipped with an inclined cylinder and having a cooling fan at the side
of said crankcase, with the cooling air generated by said fan guided towards the cylinder by a guide
plate, wherein a speed control lever used for regulating the rotational speed of the engine has only its
operating portion protruding outside, with the rest of it, i.e. the link portion etc., pivotally mounted to
the above-mentioned guide plate such that it is arranged between the engine section and the above-
mentioned fuel tank, etc.

Brief Description of the Drawings

The drawings illustrate a working example of the present innovation, with Fig. 1 being a plan
view of a general-purpose engine without the upper units, Fig. 2 the same figure as Fig. 1, showing a
cross-section obtained by making a cutout in the crankcase, etc., Fig. 3 a plan view of the general-
purpose engine, Fig. 4 a plan view showing an enlarged view of the throttle lever mounting portion,
Fig. 5 a cross-sectional view taken along line 5-5 in Fig. 4, and Fig. 6 a longitudinal cross-sectional
view of the general-purpose engine illustrating the location of the throttle lever mounting portion.

/Keys//

1. Crankcase.
2. Cylinder.
5. Fan cover.

6. Cooling fan.

10.  Cooling air flow.
11.  Guide plate.

18.  Govemor lever.
20. Govemor arm.
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Throttle lever spring.
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(19) Patent Office (12) Official Gazette for Examined {11) Examined Utility Model
of Japan (JP) © UM Application Publication (Y2) Application Publication
- No. 563-32344
{24){44) Publication Date:
August 29, 1988

(51) Int. C1.# iD No. Internal Ref. No.
FO2B 67/00 Z-6624-3G

Total Number of Pages in the Original: 4

(54) Title of the Innovation: GENERAL-PURPOSE INTERNAL COMBUSTION ENGINE

(21) Application No. §57-563279 (65) Disclosure (Kokai) No. $58-156123
(22) Filing Date: April 13, 1982 (43) Disclosure Date: October 18, 1983
(72) Innovator: Yoshinobu YAMAGUCHI '8-12-30-318, Nobitome, Niiza-shi, Saitama
: Prefecture .
(72) Innovator: Takeo OGANO 2-29-26, Kishi-machi, Kawagoe-shi, Saitama
Prefecture
" (71) Applicant: Honda Motor Co., Ltd. '2-1-1, Minami-Aoyama, Minato-ku, Tokyo

(74) Agent: Patent attorney, Takeshi FUKUDA
Examiner. Mr. Kumazawa
(56) References cited by the examiner: UM §56-66031 (JP, U); UM S§38-15601 (JP, Y1);

UM S47-24184 (JP, Y1)

(57} Claims:

A general-purpose internal combustion engine with a cylinder inclined slightly
upward from the horizontal direction and with intake and exhaust valve system in
an overhead arrangement, characterized in that said intake and exhaust valve
system is supported in a substantially horizontal position, said engine further
comprising: a head cover that is removably installed in a substantially horizontal
position relative to said cylinder head; a fuel tank that is located above said
crankcase and cylinder and is supported by said crankcase and cylinder; a
carburetor located on one side of said cylinder head andis connected to a-
suction port of the cylinder head; an air cleaner located above said cylinder head
and over said carburetor and is connected to the latter; a muffler that is also
positioned above said cylinder head but on the side thereof opposite to said air
cleaner and that is connected to an exhaust port of said cylinder head, whereby
the air cleaner and the muffler are located above the cylinder head and the head
cover.and on the left and right sides thereof, respectively; the upper surfaces of
the fuel tank, air cleaner, and muffler are arranged fo be substantially flush with
one another; and the fuel tank, carburetor, air cleaner, and muffler-are arranged
substantially between a vertical surface that includes a crankshaft protrusion
surface of the crankcase and a vertical surface that includes an outer.surface of
a fan cover located on the opposite side.
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Detailed Description of the Innovation

This model is related to general purpose internal combustlon engines that are
used as sources of power for agricultural work, civil engineering work, and other
work of all kinds. Internal combustion engines of this kind are not only compact
and lightweight, but also adaptable to a wide variety of applications. For example,
such engines needs to have a common main body, but can be equipped with
different crankshafts, air cleaners, mufflers, or other equipments suited to the
particular use. Further, such engines needs to allow for easy maintenance and
care of different engine parts as made necessary by different environments and
conditions of use. Specific items for periodic inspection include: inspection,
replenishing, and change of lubricants; cleaning of air cléaners, spark plugs, fuel
tanks, strainers, contact breakers, carburetors, and combustion chambers; and
replacement and adjustment of tappets, intake and exhaust valves, piston rings,
cylinders, ignition timing, and so on. :

The purpose of this model is to provide an internal combustion engine that fulfills

the above requirements necessary for general purpose internal combustion
. engines.

Thereisa general.purpose internal combustion engines in which the cylinder is

tilted slightly upward from the horizontal direction to reduce the height of the
engine, thereby downsizing the engine and stabilizing the engine during use.
This model is also based on a general purpose internal combustion engine
format that has cylinders angled in this way, and intake and exhaust valves in an
overhead arrangement. As shown in the drawings, the crankcase 1 and-cylinder
2 are formed as a single body, with the cylinder 2 angled slightly upward from the
horizontal direction. The surface of the upper end of the cylinder 2 is covered by
the top.surface of the cylinder head 3, on which the intake valve 4 and exhaust
valve 5 are located side by side and supported substantially horizontally, and on

- which the spark plug 6 is also attached at an angle that makes it substantially

parallel to the angle of the cylinder. The head cover 8, which covers the rocker
arm 7 for the intake ‘and exhaust valves, is detachably connected in a

substantially horizontal manner with respect to cylinder head 3. The head cover |

8 is fixed in place by bolts that are omitted from the figure.

The fuel tank 9 is placed above the crankcase 1 and cylinder, and is‘fixed in
place and supportedly connected by bolt 11 to the crankcase 1 and cylinder 2
through a stay 10 (which is also used as a protective plate over the surface of the

bottom haif of the tank).

As shown in Figs. 2 and 3, the carburetor 12, whiéh is positioned to one side of
the cylinder head 3, interconnects with intake port 3A on cylinder head 3, while
the air cleaner 13, which is positioned over the carburetor 12 above the cylinder

head 3, interconnects with the carburetor 12. An embodiment has the air cleaner
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13 and elbow-shaped intake pipe 14 formed as a single body, and the intake pipe
14 is also used as an air cleaner mounting stay. The bolt 15 that fixes the intake
pipe 14 in place onto the carburetor 12 is lengthened so that it screws into the
cylinder head 3, thereby fastening both the carburetor 12 and the air cleaner 13
in place together, but this does not suggest any limitation on the mounting
structure of the carburetor 12 and air cleaner 13.

The muffler 16, which is positioned above the cylinder head 3 and on the
opposite side of the cylinder head 3 from the air cleaner 13, interconnects with
the exhaust port 3B on the cylinder head 3 by means of an exhaust pipe 17.

Reference numeral 18 in the drawings indicates the piston, 19 the crankshaft, 20
the camshaft, 21 the tappet, 22 the pushrod, 23 the fan cover, and 24 the

crankcase cover.

The upper surfaces of the fuel tank 9, air cleaner 13, and muffler 16 noted above
are arranged at substantially the same height. The fuel tank 9, carburetor 12, air
cleaner 13, and muffler 16 are positioned substantially between the vertical
surface that includes the crankshaft protrusion surface (the outer surface of the
crankcase cover 24) of the crankcase 1 and the vertical surface that includes the
outer surface of the fan cover 23 located on the opposite side.

Some space can be left opeh between the air cleaner 13 and the muffler 16, as
shown in Fig. 2, so that removal of the spark plug 6 for cleaning and replacement

can be made easier.

The air cleaner 13 is constructed to utilize oil-soaked urethane foam as the filter
material 13A and draw in air from the opening 13B on the lower surface of the air
cleaner 13. The head cover 8 contains the breather chamber 25 which'is
coupled to the air cleaner 13- by means of the tube 26.

Consequently, the crankcase 1A is interconnected with the air cleaner 13 through
the passage 27, rocker arm 8A, breather chamber 25, and“tube 26. Reference
numeral 28 designates the breather valve, while 29 and 30 are oil return ports.

This general purpose internal combustion engine model is made with the head
cover 8 detachable in a substantially horizontal manner with respect to the

. cylinder 2 and cylinder head 3 that are angled somewhat upward from the

‘horizontal direction, as described above. Therefore, the tappet area is revealed

simply by removing the head cover 8, and because the intake and éxhaust
valves 4 and 5 are supported horizontally, the space in the tappet area extends

in a vertical direction such that tappet adjustment is made easier. - The -

arrangement of the cylinder 2, cylinder head 3, and head cover 8 as described
above means that the intake and exhaust valves 4 and 5, as well as the breather
valve 28, spark plug 6, carburetor 12 and other parts are clustered together on a
side surface on the cylinder head such that adjustment and inspection of those
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parts are made easier. The fuel tank 9 is supported only by the crankcase 1 and
cylinder 2, which are formed as a single body, so that when other parts, such.as
the cylinder head 3 or the. carburetor 12, are removed for cleaning or other
purposes, it is not necessary fo remove the tank 9; and those parts can be
attached or detached fast and easily. :

The carburetor 12 and muffler 16 are positioned on tﬁe respective sides of the
cylinder head 3, and the air cleaner 13 is positioned above the carburetor 12.
Therefore, those parts 12, 13, and 16 can be detached and installed without

interfering with each other. This has the effect of making maintenance and
‘inspection work on the above-mentioned parts easy.

The fuel tank 9 is positioned above the crankcase 1 and the inclined cylinder 2,
as described above, and the air cleaner 13 and muffler 16 are both positioned
above the cylinder head 3. They are positioned in such a way that they fit
substantially between the vertical surface that includes the crankshaft protrusion
surface of the crankcase 1 and the vertical surface that includes the outer
surface of the fan cover 23 located on the opposite side. Thus, the fuel tank 9,
air cleaner 13, and muffler 16 can be positioned in a space having a volume as

_large as possible above the crankcase 1, cylinder 2, cylmder head 3, and head

cover 8. This is favorable from the design standpoint, since the aforementioned
three parts (the fuel tank 9, air cleaner 13, and muffler 16) can be arranged
compacitly.

Brief description of the drawings

F.ig 1 isa front view in Ibngitudinal cross-section of this internal combustion

'englne model. Fig. 2 is a side view, and Fig. 3 is a transverse partially sectional

plan view.

1 is the crankcase, 2 the cylinder, 3 the cylinder head, 4 the intake valve, 5 the
exhaust valve, 6 the spark plug, 7 the rocker arm, 8 the head cover, 9 the fuel
tank, 12 the carburetor, 13 the-air cleaner, 14 the intake pipe, 16 the mufﬂer 17
the exhaust pipe, 18 the piston, and 19 the crankshaft.
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Casge #: JP 559-59577A

(19) Japanese Patent  (12) Publication of (11) Disclosure Number:

Office (IM Unexamined Patent Unexamined Application S59-59577
Application (A) (42) Date of Disclosure: April 5, 1984
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Code Control Code No. of Inventions: 1
B62D 51/06 7725-3D Examination Request Status:
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(4 pages total)

(54) Power Cultivator

(21) Filing Number: Patent Application No, §57-170212
(22) Date of Application: September 29, 1082
(71) Applicant: Honda Motor Company Lid.
27-8 Jingumae 6-Chome, Shibuya-Ku, Tokyo

(72) Inventor; Yoshioc MIKADO

3-5-9-300 Niiza, Niiza-shi
(72) Inventor Kenji NAKAMURA

2-9-21-408 Shirako, Wako-shi
(72) Inventor; Nobuyasu FURUICHI

70-13 Shimoshingeshi, Kawagoe-shi
(74) Agent: Tanichiro SHIMODA, attorney (plus 2 others)

EXHIBIT
Specification a / g
1. Title of the Invention
POWER CULTIVATOR

2 Scope of Patent Claims

A pawer cullivator comprising a configuration such that englne cylinders are tilted
toward a back side, a fuel tank is arranged sbove a crank case while an auxiliary device such
as an air cleaner or the like is arranged above the cylinders, and the cylinders are digposed in
front of a transmission case and above a cultivating rotor.

3, Detailed Description of the Invention

The present invention relates tu a power cultivator that improves stability and
cultivating capacity by lowering a center of gravity.

It is necessary to consider making as large as possible an outermost radius of a
cultivating rotor and the like mounted to an axle on a compact power cultivator that
implements eultivation work on agriceltural land, and ta implement atable eultivation work
by lowering a center of gravity of a main unit, However, these conditions are contradictory;
satisfying both conditions is an extremely difficult problem,

FIG. 4 is a schematic side view showing a conventional cultivator, more specifically,
a vertical engine-type power cultivator, To provide more cxplanation of the general
configuration, a power cultivator indicated by the symbol 40 has a body frame (engine bed)
41; a vertical englne 42 is mounted thereabove, which is composed of a crank case 42a and a
eylinder 42b integrated above that. Still farther above, more specifically above the cylinder
42b, a fuel tank 43 is disposed.

Conversely, at a back end of the body frame 41, a long horizontal fransmission case
44 ig integrated; a handle 46 is supported at an upper part of the transmission case 44 by a
handle support post 45, while a cultivating rotor 48 is supported at a lower part, for example,
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by an axle 47. A coupler 49 is further disposed at a back side, where a resistance rod 50, for
example, is pivotably supported during cultivating.

Moreover, auxiliary devices such as an air cleaner 51, or a muffler or the like (not
shown) are disposed in a spece between the engine 42 and the transmission case 44,
Furthermore, rotation of the engine 42 und the Wansinission case 44 is transmitted by an
endless belt 54 trained around pulleys 52 and 53.

‘Therefore, pursuant to the configuration described above, the engine 42 is disposed
farther to the front side than a cultivating rotor 48. Moreover, the height tends to be
increased and the center of gravity is positioned toward the front. This configuration does not
adequately satisfy a condition to attain stable cultivating work, as described above,

To improve on these points, an objeet of the present invention is to provide a power
cultivator that lowers the center of gravity by rationally implementing shapes and
configurations of each part, thereby implementing stable cultivating work, as well as not
allawing uncultivated areas or the llke by biasing the center of gravity above the culiivating
rotor.

In order to attain the aforementioned ohject, engine cylinders are tilted toward a back
side, for the main configuration, and a fuel tank is mounted above a crank case. Moreover,
an auxiliary device such an air ¢leaner, a muffler, or the like is disposed above the cylinders,
while the ¢ylinders are disposed in front of a transmission case and above a cultivating rotor.

A preferred embodiment of the present invention will now be described with
reference to FIGS. 1 to 3.

FIG. | Is a side view of a power cullivator according to the present invention; FIG, 2
is a sectionsl view of line 2-2 shown in FIG. 3, showing a detail of an engine, auxiliary
devices, and & fuel tank; and FIG. 3 is a back side view of the positions shown in F1G, 2.

A power cultivator indicated by the symbol 1 includes a body frame (engine bed) 2
and an engine 3 i3 mounted on a top front side thereof. The engine 3 is equipped with a crank
casc Ja fastencd on top of the body frame 2, and is équipped at the top back side thereof with
an integrated cylinder 3b, tilted toward the back side. Moreover, & fuel tank 4 is disposed on
a top portion of the crank case 3a, and auxiliary devices 7, such as an air cleaner 3, muffler 6,
and the like are disposed above the cylinder 3b, as shown in FIG. 3.

Pursuant to this configuration, the fuel tank 4 is disposed on the top front side, the
crank case 3a is disposed on the bottom front side, the auxiliary devices 7 are disposed on the
back top side, and the cylinder 3b is disposed on the back bottom side, as shown from the
side in FIG. 1. This enables a compact design without wasted space. When compared 1o the
power cultivator 40 shown in FIG. 4 as an example of the conventional technology, the
power cuitivator 40, which has substantially the same performance of each part, capacity, and
the like, has an overall height 11; (virtual ling in FIG. 1), while on the other hand, the power
cultivator 1 has an overall height Ha that is lower than H,, making the center of gravity lower
by that amount.

Moreover, hecause cylinder 3b is tilted toward the back side as shown in F1G. 2. a
cylinder head 11 equipped with valves 8, a rocler arm 9, a spark plug 10, and the like
projects toward the back side. Moreover, ¢am 12 and push-rod 13 are positioned below the
cylinder 3b. Furthermore, consideration was given to external contours of fine parts and the
like to allow space to be used effectively.

Moteover, as shown in FIG. 3, the air eleaner 5 and the muffler 6 disposed above the
eylinder 3b ave arranged in ling, but are arranged to be disposed on both sides. Furthermore,
In consideration of protecting sgainst heat, an exhaust pipe 14 and an air intake pipe 15 arc
disposed biased to one side, and a carburetor 16 is disposed at a back side of the cylinder 3b,
below the cleaner 3.
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Caonversely. as shown in FIG. 1, a long horizontal transmission case 17 is integrated
to a backside of the body frame 2, and the cylinder 3b is disposed directly in front of this
transmission case 17. At an upper end of the transmission case 17, the handle 19 is supported
by a handle support post 18, and at a lower end, a cultivating rotor 21 is supported by an axle
20. A coupler 22 is further dispased at a back side, where a resistance rod 23, for example, is
pivotably supported during cultivating,

Morcover, rotation is transmitted at an engine 3 side und a transmission case 17 gide
by an endless belt 26 trained respectively around a drive pulley 24 and a follower pulley 25,
with an auxiliary pulley 27 disposed (herebeiween,

However, the cylinder 3h deseribed above is tilted to the back side, and as a result, a
comparatively heavy cylinder 3b is positloned above the cultivating rotor 21, as shown in
FIG. 1. More specifically, by fitting the back side cylinder 3b farther back than the vertical
line X that passes through the outermost radius side of the cultivating rotor 21, as shown in
F1G. 1, the center of gravity is shifted by that amount, effectively adding the weight to the
cultivating rotor 21. It is clear that the cylinder 42b is disposed farther to the front than the
vertical line X in the conventional example shown in FIG. 4,

Moreover, the numeral 28, which does not require any special description in FIG. 2,
denotes a piston; 29 denotes a crank shaft; and 30 denotes an air cleaner elemeanl,

As is clear from the description abave, the power cultivator pursuant (o the present
invention implements stable cultivating work by effectively lowering the center of gravity
with a rational layout contiguration for each part.

Moreaver, by placing the center of gravity to the back side, in other words, by
effectively placing weight over the cultivating rotors, the center of gravity is biased to the
back side, and uncultivated land arcas and the like arc reduocd

Furthermore, the auxiliary devices, represented by air exhaust and intake systems, are
fit above or near the cylinder, which effectively cools them, and prevents erroneous
temperature rises of the carburetor and the like, for example, Additionally, the overall
configuration can be made compact, so it is possible to provide & power cultivator thut has (e
conveniences of an excellent product with a beautiful design.

4. Brief Description of the Drawings

FIG. | is a side view of a power cultivatoy according to the present invention; FIG. 2
is a scctional side view of line 2-2 in FIG. 3 showing a detail of an engine, auxiliary devices,
and & fuel tank, FIG. 3 is a back side view of the positions shown in FIG, 2; and FIG. 4 isa
schematic side view of a power cultivator according to conventional technology.

In the drawngs, 3 denotes an engine; 3a denoies a crank case; 3b denotes a cylinder;
4 denotes a fuel tank; 5 denotés an air cleaner; 7 denotes auxiliary systems; 17 denotes &
transmission case; and 21 denotes a cultivating rotor.

Patent applicant Honda Motor Ce., Ltd.

Representative attorney Tanichiro SHIMODA, attorney
Same Kunihike OOHASHI, sttorney
Same Yuu KOYAMA, attorney
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(57)Abstract:

PURPOSE: To lower the center of gravity of a
power-driven tilling machine for agriculture by a
methiod wherein, an engine cylinder, slanted
backward, is located in front of a transmission
case and above a tilling roiler, an auxiliary
system i3 situsted thereabove, and a fuel tank is
positioned on a crank case.

CONSTITUTION: An engine cylinder 3b,
slanted backward, is positioned in front of 2
transmission case 17 and above a tilling roller 21.
Further, an auxiliary system 7 consisting of an air
¢leaner 5, muffler 6 and the like, is located above
tho cylinder 3b. A fael tank 4 is disposed on a
crank case 3. This constitution eliminates
wasteful space to form a compact device, permits
reduction in the total height of a tilling machine,
cnables lowering of the ¢enter of gravity, and
improves safety and tilling capacity.
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(54) Title of the Innovation: Overhead Valve Type Internal Combustion Engine

~(21) Application No. 857-53282 (65) Disclosure (Kokai) No. S58-156106
(22) Filing Date: April 13, 1982 (43) Disclosure Date: October 18, 1983
(72) Innovator: Yoshinobu YAMAGUCHI 8-12-30-3128 Nobitome, Niiza-shi, Saitama
Prefecture
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(74) Agent: Patent attorney, Susumu FUKUDA

Examiner: Akifusa MIHARA

(56) References: Examined Patent Application Publication S54-17883
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(57) Claims:

An overhead valve type internal combustion engine comprising: a suction-exhaust valve
unit that has a cylinder that is inclined slightly upward from the horizontal direction
relative to the crankcase; a fue] tank mounted above the crank case and the cylinder; an
air cleaner mounted above the cylinder head and head cover, respectively; and a push rod
for driving the suction-exhaust valve that passes through a rod guide sleeve arranged
along the bottom of the cylinder in the direction of movement of the piston, wherein the
push rod is slightly inclined downward with respect to the center axis of the cylinder and
where this push rod is separated from the rod guide portion and the cylinder.

Detailed Description of the Innovation

The present innovation relates to a so-called overhead valve type internal combustion
engine that has a valve seat for a suction-exhaust valve formed on the upper side of the
combustion chamber of the cylinder. More specifically, the innovation relates to an
internal combustion engine wherein a reduced height and a compactness of the housing
are achieved by arranging the cylinder slightly above and horizontally relative to the

~ Confidential .
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crankcase, arranging a fuel tank above the crank case and the cylinder, and mounting an
air cleaner above the cylinder head and the head cover, respectively.

As shown in Fig. 2, in an overhead valve type internal combustion engine of the type
mentioned above, the suction-exhaust valve 1 is'driven by a valve opening/closing
mechanism that is formed by the following kinematic chain: a crankshaft 2 — timing
gears 3, 4 — a cam shaft 5 with a cam 6 — tappet 7 — push rod 8 — rock arm 9
-ysuction-exhaust valve 1 (with a return spring 10). In such a structure, arrangement of
the tank 21 (Fig. 1) and an air cleaner 20 above the cylinder 11, cylinder head 12, and
head cover 18 requires that the tappet 7 and the push rod 8 be located underneath the
cylinder 11.

Furthermore, for convenience of drilling an opening for a valve guide tube 13 relative to
the cylinder 12 in the manufacturing stage and for convenience of insertion of the push
rod 8 in the assembling stage, the suction-exhaust valve 1 and the push rod 8 are
normally arranged parallel to the direction of movement of the piston rod 14.

The above condition dictates that a cylindrical guide portion 15 for the push rod 8 a.nE&N FI DENTIA

cylinder 11 be located close to each other. This narrows the cooling flow passage 16
formed between the cylinder and the rod guide portion and makes it impossible to
provide effective cooling on the lower side of the cylinder 11.

If the distance between the cylinder 11 and the rod guide portion 15 is expanded by
increasing diameters of the timing gears and using the rocker arm part 9 with longer arms,
the valve opening-closing mechanism becomes heavy in weight, loses smoothness of
operation, and the height of the entire engine is increased as a whole.

The overhead valve type internal combustion engine of the present innovation comprises
a suction-exhaust valve unit that has a cylinder 11 slightly inclined upward from the
horizontal direction relative to the crankcase 22; a fiel tank 21 mounted above the
crankcase 22 and the cylinder 11; an air cleaner 20 mounted above the cylinder head 12
and the head cover 18, respectively; and a push rod 8 for driving the suction-exhaust
valve that passes through a rod guide portion 15 arranged along the bottom of the
cylinder 11 in the direction of movement of the piston 14. In order to reduce the height
of the engine and to improve efficiency of cooling of the cylinder without affecting
normal operation of the valve opening-closing mechanism, the push rod 8 is slightly
inclined downward with respect to the center axis of the cylinder and is separated from
the rod guide portion 15 and the cylinder 11.

With a construction that has the above-described arrangement of the push rod 8 with
respect to the cylinder 11, it becomes possible to increase the distance between the
cylinder 11 and the rod guide portion 15 and thus to form a cooling flow passage 16’ that
has an enlarged cross-sectional area. -

As a result, a cooling fan (not shown) that is rigidly connected to the crank shaft 2 is able
to push a larger amount of cooling air for cooling the entire periphery of the cylinder 11
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through the cooling flow passage 16’ to which the cooling air is delivered under a cooling
air guide cover 17.

Furthermore, since the construction that has the above-described arrangement of the push
rod 8 with réspect to the cylinder 11 does not require an increase in the weight of the
valve opening-closing mechanism, there is no need in changing a position of the cam
shaft and the arm length of the rocker arm 9. Therefore it becomes possible to arrange the
direction of the suction-exhaust valve 1 supported in the cylinder head 12 at a certain
angle o relative to the movement of the piston 14 with inclination towards the side of the
push rod 8.

The spark plug 19 is supported by the cylinder head 12 in a position inclined relati
the suI::tion-exhaust valve 1. eﬁN F ' D E N ﬂ AL
Due to the fact that the rod guide portion 15 is inclined so that it is moved further away

from the cylinder 11 and that it is supported in a downward inclined position relative to

the suction-exhaust valve 1 and the spark plug 19, it becomes possible to lower the

position of the air cleaner 20 on the upper side of the head cover 18 and thus to

effectively reduce the height of the engine.

Furthermore, as the push rod 8 is inclined in the direction away from the cylinder 11, it is
possible to combine such features as a shortened length of the push rod, a sufficient
length of the rocker arm within the allowable minimum, and non-increased diameters of
the timing gears 3, 4. As a result, it becomes possible to reduce the weight of the valve
opening-closing mechanism, and thus to minimize the inertial mass, reduce contact
pressure on the cam surface, and prevent valve jumps. Thus, the use of the above
innovation is beneficial for reducing the height and providing compactness in an
overhead valve type internal combustion engine that comprises a suction-exhaust valve
unit that has a cylinder 11 that is inclined slightly upward from the horizontal direction
relative to the crankcase 22; a fuel tank21 mounted above the crank case 22 and the
cylinder 11; an air cleaner 20 mounted above the cylinder head 12 and head cover 18,
respectively; and a push rod 8 for driving the suction-exhaust valve that passes through a
rod guide portion 15 arranged along the bottom of the cylinder 11 in the direction of
movement of the piston.

Brief Description of the Drawings

Fig. 1 is a vertical sectional view of an overhead valve type internal combustion engine
made according to the present innovation; Fig. 2 is a longitudinal sectional view through
the cylinder and c¢ylinder head of a known engine.

1 — suction-exhaust valve; 2 — crank shaft; 3,4 — timing gears; 5 —cam shaft; 7 — tappet; 8
- push rod; 9 — rocker arm; 11 — cylinder; 12 — cylinder head; 14 — piston; 15 —rod guide
sleeve; 16, 16’ — cooling flow channel; 18 — head cover; 19 — spark plug; 20 — air cleaner;
21 — fuel tank; 22 ~ crankcase

I
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(54) [Title of the Innovation] General-Purpose Interrial Combustion Engine

{21) Application No. S57-53283 {72) Innovator: Mitsumi TERAZAWA
4-6-10, Owada, Niiza-shi,

(22) Filing Date: April 13, 1982 Saitama Prefecture

(72) Innovator: Yoshinobu YAMAGUCHI (71) Applicant: Honda Motor Co., Ltd.

8-12-30-318, Nobitome, Niiza-shi, 6-27-8, Jingumae, Shibuya-Ku, Tokyo
. Saitama Prefecture :

. (74) Agent: Patent attorney, Takeshi FUKUDA
(72) Innovator: Toru KAWAGUCHI )

S e e CONFIDENTIAL

(57) Claims:

A general-purpose internal combustion engine having an overhead-valve
arrangement and having a cylinder disposed in a horizontal or inclined direction
with respect to a crankcase, characterized in that said engine comprises: a
carburetor located beside a cylinder head and connected to an air-intake port of
the cylinder head; an air cleaner located above said carburetor; and an elbow
integral with the air clear extending from the bottom surface of the air cleaner,
whereby the air cleaner is supportedly connected to a suction port of the
carburetor.

Brief description of the drawings

Fig. 1 is a longitudinal section front view of the internal combustion engine of this
utility model, Fig. 2 is a partial longitudinal section side view, Fig. 3 is a partial
transverse section plan view, and Fig. 4 is an enlarged plan view with the cover
of the air cleaner removed.

1 is the crankcase, 2 is the cylinder, 3 is the cylinder head, 8 is the head cover,
12 is the carburetor, 13 is the air cleaner, 14 is the elbow, 16 is the muffler, and

e e — - - -
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, (43) Publication Date: April 24, 1984
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(54) [Title of the Innovation] Air-Cleaner Attachment Device for General-Purpose Internal
Combustion Engine

(21) Application No. S57-158813 4-6-10, Owada, Niiza-shi,

: : Saitama Prefecture
(22) Filing Date: October 20, 1982 '
{72) Innovator: Mitsuo SAKI

(72) innovator: Toru KAWAGUCHI 2-12-32, Mihara, Asaka-shi,
2-3-148-302, Kasumigaoka, Kamifukuoka Saitama Prefecture
-shi

(72) Innovator; Mitsumi TERAZAWA (71) Applicant: Honda Motor Co., Ltd.

6-27-8, Jingumae, Shibuya-Ku, Tokyo
(74) Agent: Patent attorney, Takeshi FUKUDA

(57) Claims:

An air-cleaner attachment device for a general-purpose internal combustion
engine, in which a semi-dry, wet-type or a dual type, or sound-muffling type air
cleaner includes, in the central part of its lower surface, a connecting hole having
the same detentions and communicating with an air-cleaner internal chamber, said
device comprising: , .

a connection tube that projects out of the upper surface of an elbow leading to a
carburetor and that is fitted into the connecting hole, the lower surface of the air
cleaner being received by the upper surface of the elbow and the lower end of the
air cleaner being secured to the elbow;

a bolt that passes through the connection tube and through the center of the
air-cleaner internal chamber and projects out of the upper surface of the air
cleaner; and

a nut that is threaded onto the projecting end of the bolt and fastened, thereby
connecting the air cleaner to the elbow.

Brief description of the drawings

Figure 1 shows the side view of the general purpose internal combustion
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engine, Figs. 2, 3 and 4 show the longitudinal section side views of a senGﬂ'Ngr, D E N ﬂ A,_

cleaner, a wet type air cleaner and a dual type air cleaner, respectively, installed by
means of the device of this utility model.

1 is the cylinder, 2 is the carburetor, 3 is the elbow, 4 is the air cleaner, 4A is
the semi-dry type air cleaner, 4B is the wet type air cleaner, 4C is the dual type air
cleaner, § is the air-cleaner internal chamber, 6 is the connecting hole, 7 is the

connecting tube, 8 is the lower surface of the air cleaner, 9 is the upper surface of
the elbow, 10 is the bolt, and 11 is the nut.
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(19) Japan Patent Office (JP) (11) Japanese Utility Model
Application Publication No.
(12) Official Gazette for Utility Model

Publication (Y2) S62-18699
(51) Int. CL.* ID Symbol ~ JPO filing No. (24)(44) Published: May 13, 1987
FO02M 37/00 C-6718-3G
1102 B-7713-3G J;QL\UZ (LElE T
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(54) Title of DEVICE FOR FUEL LEAK PREVENTION IN INTERNAL COMBUSTION
Innovation: ENGINE

(21) Application No.: S57-158811 (65) Disclosure: S559-62267

(22) Filing Date: October 20, 1982 (43) April 24, 1984
(72) Innovator: Atsushi TERUZAWA 4-6-10 Oowada, Niiza-shi
(72) Innovator: Toru KAWAGUCHI 2-3-149-302 Kasumigaoka, Kamifukuoka-
: shi
(71} Applicant: HONDA MOTOR CO.,LTD.  1-1 Minamiaoyama 2-chome, Minato-ku,

: Tokyo
(74) Agent: Patent Attorney Susumu FUKUDA
Examiner: Yoshio KIMURA

(67) Claims

A device for fuel leak prevention in an internal combustion engine having a fuel tank
in communication with a float chamber of a carburetor via a fuel line, wherein a valve-
operating lever used for the above-mentioned carburetor is adapted to be releasably
connectable to the carburetor, and a fuel line stopper blocking the end of the fuel line
disconnected from the float chamber when the carburetor is removed from the internal
combustion engine is formed on the above-mentioned operating lever.

Detailed Description of the Innovation
The present innovation relates to a device for preventing maintenance-related fuel

leaks from a fuel tank of an internal combustion engine, in particular, a general-purpose
internal combustion engine.

In this type of internal combustion engines, a fuel valve 2 is typically attached directly
undemeath a fuel tank 1, with communication between the valve 2 and a float chamber 3a
of a carburetor 3 established via a fuel line 4 made of rubber and the like.

Incidentally, as illustrated in Fig. 1, when there is no sufficient space below the fuel
tank 1, the valve 2 is provided on one side, integrally with the carburetor 3. Otherwise, the
fuel tank 1 is connected to the carburetor 3 directly through the line 4 without using the
valve 2,

In such a case, when the above-mentioned line 4 is disconnected from the valve 2 or
carburetor 3 during cleaning and other maintenance of the carburetor 3, all fuel must be
completely removed from the tank 1. As an alternative, there must be provided a special
fuel line stopper blocking the disconnected end of the line 4 and the line stopper must be
secured with a chain to prevent loss.
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The present innovation, whose objective is to eliminate the above-described
problems, provides a device for fuel leak prevention in an internal combustion engine having
a fuel tank 1 in communication with a float chamber 3a of a carburetor 3 via a fuel line 4,
wherein a valve-operating lever 5 used for the above-mentioned carburetor 3 is adapted to
be releasably connectable to the carburetor 3, and a fuel line stopper 51 blocking the end of
the fuel line 4 disconnected from the float chamber 3a when the carburetor 3 is removed
from the internal combustion engine is formed on the above-mentioned operating lever 5.

In the example illustrated in the drawings, as shown in Figs. 2 and 3, the fuel line
stopper 51 is formed integrally with the operating lever 5 used for opening and closing a
choke valve 7 in the carburetor 3. Keys 71 shows a two-pronged arm fastened to the choke
valve 7. A pin 6 provided on a protrusion 5a in the operating lever 5 is engaged with the
two-pronged arm.

The above-mentioned operating lever 5 is rotatably coupled to a shait 8 provided in
the top portion of the carburetor 3 through the medium of a shaft hole 5b and is prevented
from coming off the shaft by a protrusion 10a formed under an elbow-shaped air intake line
10 connecting the carburetor 3 and an air cleaner 9 provided above it.

The air intake line 10 is placed in communication with an air intake port 11a in the
cylinder head 11 via the carburetor 3 and fastened to the flange portion 11b of the above-
mentioned air intake port 11a with a mounting bolt 12 provided in the carburetor 3. Key 31
shows a mounting hole for the carburetor 3.

One end 4a of the fuel line 4 is connected to a fuel tank 1 disposed above the
crankcase etc., as shown in Fig. 1, and the other end 4b, as shown in the figure, is placed in
communication with the float chamber 3a of the carburetor 3 through the medium of a fuel
valve 2 provided integrally therewith adjacent to the carburetor 3 (Fig. 2). However,
sometimes it can be placed in direct communication with the float chamber 3a. Key 2a
designates a connector connecting the fuel valve 2 to the line 4.

In the above-described construction, removing the mounting boit 12 from the
carburetor 3 during cleaning and other maintenance of the carburetor 3 makes it possible to
remove the carburetor 3, the air intake line 10, and the air cleaner 9 and then easily pull the
lever 5 used for operating the choke valve of the carburetor 3 off the shaft 8. At such time,
fuel leaks are prevented by removing the fuel line 4, which is connected to the fuel valve 2
adjacent the carburetor 3, from the connector 2a and coupling the front end 4b of the line 4
to the fuel line stopper 51 formed on the above-mentioned operating lever 5, as shown in
Fig. 2.

As a result of using the above-described construction, in the present innovation,
there is no need to provide a special stopper and to secure it with a chain in order to prevent
loss, as was done in the past. In ‘addition, the loss of the operating lever 5 during
maintenance is prevented by coupling the stopper 51 on the operating lever 5 to the fuel line
4.

Brief Description of the Drawings
Fig. 1 is a front view of a general-purpose intemal combustion engine equipped with

the fuel leak-preventing device of the present innovation, Fig. 2 is a side view of its main
portion, and Fig. 3 is an exploded oblique view of a carburetor.

IIKeysl/

Confidential
2 __ AHPB 006913

Confidential AHGX 0006549



)

W

, C [] N F‘ DENLL&:SC Examined Utility Model No. 862-20677

Fuel tank.

Fuel valve.
Carburetor.

Fuel line.
Operating lever.
1. Fuel line stopper.
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(72) Innovator; Yoshinobu YAMAGUCHI 8-12-30-318, Nobitome, Niiza-shi, Saitama
Prefecture
_{72) Innovator: Yasuhiro SHIMIZU 7-19-9, Akatsuka, ltabashi-ku, Tokyo
(72) Innovator: Motohiro FUJITA 1-1-8, Hizaori-cho, Asaka-shi, Saitama
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(57) Claims:

A speed adjustment mechanism for a general-purpose engine with a fuel tank
installed above a crankcase equipped with an inclined cylinder, comprising: a
govemor arm attached to a governor arm shaft that protrudes from the crankcase
to the fuel tank side and rotates corresponding to the rotational speed of a
crankshaft; a throttle lever supported on top of said cylinder, the throttle lever tip
being positioned inside from the external edge of the air intake holes of a fan
cover mounted on a carburetor side; the swing track of a throttle lever passing
over the fan cover; said throttle lever and said governor arm shaft being linked by
a linkage mechanism that extends in between the crankcase and the fuel tank.

Detailed Description of the Innovation

(Field of the Innovation)

This utility model relates to a speed adjustment mechanism for a general purpose
engine with an inclined cylinder and, more specifically, to a speed adjustment
mechanism where a linkage member that links a throttle lever supported on top

: Confidential
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of the cylinder and the governor arm fixed on the governor arm shaft that
protrudes above the crankcase is placed between the crankcase and the fuel
tank.

(Description of the Prior Art)

Generally, general purpose engines have speed adjustment mechanisms in order
to maintain uniform engine speed even if load fluctuates. Speed adjustment
mechanisms also have a function far limiting maximum engine speed to prevent
engine trouble caused by overrun. As is commonly known, this type of speed
adjustment mechanism is comprising a throttle lever for operating, a governor
arm shaft, and a linkage member such as a coil spring to link these components;
however, because the throttle lever is placed along the external wall of the
crankcase in connection with the placement of the throttle valve and the like,
parts such as the coil spring are necessarily disposed around the engine.

(Problems to be Solved by the Present Innovation)

However, as this type of general purpose engine is used for lawn mower
applications and the like, if a linkage member such as the coil spring receives
interference from a tree or branch during operation and moves the throttle lever
into a fully open state, there is a possibility that the speed adjustment mechanism
may lose its function. Therefore, conventionally, a countermeasure of covering
the coil spring and the like has been taken for this type of general purpose
engine; however, as a cover exclusively for this use is required, there is a
problem of a large increase in manufacturing cost.

This innovation was achieved with the above problem in mind and provides a
speed adjustment mechanism for a general purpose engine wherein components
such as a coil spring are placed between a crankcase and a fuel tank, thereby
preventing loss of function of the speed adjustment mechanism without a great
increase in manufacturing cost.

(Means for the Solution of the ProbleGDNH D EN-HAL

According to the subject matter of this innovation, there is provided a speed
adjustment mechanism for a general purpose engine having a fuel tank placed
above a crankcase with an inclined cylinder, comprising: a governor arm fixed on
a governor arm shaft that protrudes from the crankcase to the fuel tank side and
rotates corresponding to the rotational speed of a crankshaft; a throftle lever
supported on top of the cylinder; the throftle lever tip is positioned inside from the
external edge of the air intake holes in a fan cover mounted on a carburetor side;
the swing track of the throttle lever passing over the fan cover; and the throttle
lever and governor arm shaft being linked by a linkage mechanism that extends
in between the crankcase and the fuel tank.
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(Operation)

According to the speed adjustment mechanism for a general purpose englne of
the present innovation, as the coil spring, the link or the like is placed in a space
between the fuel tank and crankcase, that is, in a space covered by the fuel tank,
even if the general purpose engine is applied to a lawnmower or the like, the link
or the like is not interfered with by branches and the like from trees and shrubs
and this prevents losses. In addition, as a special cover member and the like are
not required, manufacturing cost is not increased.

(Embodiment)

An embodiment of the present innovation is described below bagﬁ]N\HQENTIAL

drawings.

Fig. 1 through Fig. 6 show an embodiment of the speed adjustment mechanism
for a general purpose engine of the present innovation, where Fig. 1 is a plan
view of the general purpose engine, Fig. 2 is a plan view of the general purpose
engine, the same as in Fig. 1, with a cutaway of the part of the crank case; Fig. 3
is a plan view of the general purpose engine with the fuel tank attached; Fig. 4 is
a fragmental plan view of the engine shown on a larger scale; Fig. 5 is a cross
sectional view along line 5-5 of Flg 4; and Fig. 6 is a front sectional view of the
general purpose engine.

In the drawings, reference numeral 1 designates the crankcase for the general
purpose engine, and this crankcase 1 has an inclined cylinder 2. This cylinder 2
has cooling fins 2a on external walls, and a carburetor 3 and an exhaust ducting
4 are connected to the cylinder 2. A cooling fan 6 is provided inside a fan cover
5, on the left side of the crankcase 1 as viewed in Fig. 1. As shown in Fig. 2, the
cooling fan 6 is fixed onto the crankshaft 7 that protrudes from the crankcase 1.
by a nut 8, is driven by this crankshaft 7 and pulls air in through air intake holes 9
and provides cooling air 10 to the surroundings of the cylinder 2. Reference
numeral 11 designates a guide plate fixed between the fan cover 5 and cylinder 2
by a bolt 31. This guide plate 11 extends substantially horizontally and guides
cooling air 10 to the cylinder 2.

Furthermore, a crankcase cover 12 is fixed on the other side of the crankcase 1,
and the crankshaft 7 protrudes to the right in the drawing from this crankcase
cover 12 and is connected to a load that is not shown. The crankshaft 7, as
shown in Fig. 2, is supported by the crankcase 1 and the crankcase cover 12 via
bearings 13 such that the crankshaft 7 can rotate freely, and a crank arm 14
between bearings 13 is linked rotatingly to the bottom end of a connecting rod 15
that is connected at its upper part to a piston 15a.

A drive gear 15 of the speed adjustment mechanism that rotates integrally with
the crankshaft 7 is installed between the crank arm 14 and the crankcase 1, to
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the left of the crankshaft 7 in Fig. 2. This drive gear 15 meshes with a EQAU.;LELEN T,AI_
16 rotatingly supported by a shaft 16a installed in the crankcase 1 and drives this

driven gear 16. A weight 17 that engages with a governor lever 18 mounted on a

governor shaft (governor arm shaft) 19 is equipped on the driven gear 16 such

that it can slide freely in the axial direction of the shaft 16a. This weight 17 slides

in the axial direction corresponding to the rotational speed of the driven gear 16,

or, in other words, the crankshaft 7 pushes on the governor lever 18 causing the

governor lever 18 to revolve around the governor shaft 19.

As shown in Fig. 1, the governor shaft 19 rotatably penetrates through the
crankcase 1, and protrudes upward out of this crankcase 1, and a governor arm
20 is fixed on the end that protrudes out of the crankcase 1. The governor arm
20 has a base end fixed on the governor shaft 19 as described above, and the tip
is linked to a throttle lever link 22 installed on a carburetor 3 via a governor link
21; and in addition, the intermediate part is linked to a throttle lever 24 by a
throttle lever spring 23. These linkage members, that is, the throttie lever link 22
and the throttle lever spring 23, as shown in Fig. 6, extend along the top of the
crankcase 1; and in addition, as shown in Fig. 3, the top ends of these
components are covered by the fuel tank 25 mounted on the crankcase and the
air cleaner 26 along with other structural components such as the throttle lever
24 and the governor arm 20.

The throttle lever 24, as shown in Fig. 4 to Fig. 6, has a base end that is pivotally
attached to the center shaft 27 implanted in the bulging section 11a of the guide
plate 11 and an operating lever 24a mounted on the tip; and in addition, a linkage
section 24B is provided in the intermediate part to link with the end of the throttle
lever spring 23. The center shaft 27 penetrates through a hole 11b in the guide
plate 11 and through a hole 24c in the throttle lever 24 and protrudes above the
guide plate 11, and the upper end thereof is held in place against the guide plate
11 through the tightening of a nut 30. Reference numeral 28 designates a friction
washer that is placed between the guide plate 11 and throttie lever 24, and 29
designates a lock washer that is placed between the throttle lever 24 and the nut

> CONFIDENTIAL

In the speed adjustment mechanism of this type of general purpose engine, the
weight 17 slides on the shaft 16a corresponding to the rotational speed of the
crankshaft 7, pushes on the governor lever 18, and the governor lever 18 rotates
with the governor shaft 19. Therefore, the governor arm 20 swings around the
governor shaft 19 located at the base of the governor arm 20 and drives the
throttle lever 24 via the throttle lever spring 23. As a result, the throttle lever 24
turns corresponding to the rotational speed of the crankshaft 7, thereby
maintaining the rotational speed of the crankshaft. 7 constant even if load on the
general purpose engine fluctuates.

On the other hand, the speed adjustment mechanism for this general purpose
engine has all of the components that form the speed adjustment mechanism

| Confidential
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placed in the space between the top of the crankcase 1 and the fuel tank 25 and
air cleaner 26. In other words, the governor arm 20, throttle lever link 21, throttle
lever link 22, throttle lever spring 23, and throttle lever 24 and the like are placed
in a space covered by the fuel tank 25 from above and not exposed. Therefore, if
this general purpose engine is applied to a lawnmower and the like that is used
outdoor, interference of the components that form the speed adjustment
mechanism with branches of trees or brushes is prevented beforehand.
Furthermore, as all of the components for the speed adjustment mechanism for
this general purpose engine are protected by existing components such as the
fuel tank 25, special parts do not need to be provided; therefore, manufacturing
cost is not increased.

In the embodiment described above, in order to eliminate thermal influence on
the throttle lever 24, the throttle lever 24 is supported on the guide plate 11;
however, if thermal influence can be ignored, the throttle lever 24 can be
supported directly on the cylinder 2. .

(Effects of the Innovation)

As explained above, according to the speed adjustment mechanism for a general
purpose engine of the present innovation, as the components that form the speed
adjustment mechanism are placed in a space covered by the fuel tank,
interference of these components with trees and shrubs and the like can be
prevented beforehand without increasing manufacturing costs; and mounting the
throttle lever without protruding from the end of the air intake holes in the fan
cover mounted on the side of the carburetor on top of the cylinder but as close as
possible to the outside has the advantage of enabling direct manual operation of
the throttle lever without installation of a separate link.

Brief description of the drawfi@\ F| JENT] AL

Fig. 1 through Fig. 6 show an embodiment of the speed adjustment mechanism
for a general purpose engine of the present innovation, where Fig. 1 is a plan
view of the general purpose engine, Fig. 2 is a cutaway of a plan view of the
general purpose engine; Fig. 3 is a plan view of the general purpose engine with
the fuel tank attached; Fig. 4 is an enlarged plan view of critical parts; Fig. 5 is a
cross sectional view along line 5 ~ 5 on Fig. 4; and Fig. 6 is a front sectional view .
of the general purpose engine.

In the drawings, 1 is the crankcase, 2 is the cylinder, 11 is the guide plate, 19 is
the governor shaft (governor arm shaft), 20 is the governor arm, 21 is the
governor link, 22 is the throttle lever link (linkage device), 23 is the throttle lever
spring (linkage device), 24 is the throttle lever, 25 is the fuel tank, and 26 is the
air cleaner.

Confidential
L {\{1_?? 006850

AHGX 0006486



EXHIBIT L



S

OE*.#HE‘UP)  ORAFREELS
| “ ﬁ‘ @iﬁﬁﬁ%/\éﬁcv 2y ¢ AZ 62 - 31640
C@m.cs | milEs | pAnEEs BONE FERoeZAF(1980) 8 A1 138

. F 02 B 71/00 - . H~T791-3G
‘B 65 D zs/oz . -B—6927—3E . ‘
. : . - (Z2R)
' "®%ﬁw$ﬁ il s v o : . .
a @% B EE5T-43021 @2 BE FE5E—146041
‘ . @l | BE57(1982)3527E| . @mss(lgss)mﬁla
@% £ 5 ™A " W EEEngrE2-3 xmmoz%
@F B E AW :tc B RWEMEEA8—8 | |
- @ B % & H '# X JIEHEMLRET 1 21— 1
. @l B A xqaﬁliﬁ:l:%&it%& ﬁﬁﬁ%&ﬁ%mZTalﬁl%
G B N #EL BE @ - '
= x® E - 0%

@%ﬂiﬁiﬁ’*ﬁi s}‘vzwﬁgoNF IDENHAL A—ﬁﬂ'ﬁf aL\ X DB 3 3 PIAEES
H%H&T%%ﬁé%msﬁu77//%%% 117557k 2, 1 3Lﬁa“ugﬁﬁ£4

'gAg—ct}Au—i&ﬁa/aLﬂr a, AbZBRLLBNS LI CH 3,
T%ﬂﬁ%ﬁo?ﬁﬁ’%ﬂ%ﬂw‘cT‘%’%ﬁE—_ - LEETRAEH 312, EEROIEERAL 2, 4 b,
310 %mﬁ%‘mmsﬁnéﬁ%‘moﬁ 5 ¥¥ TV —F~DBPFA-T 5D sizxt
é&—fzh- &L, COMBEHICPIABBIICH  SEGE 6 §ERI ABFIT BV T, TREH 2
TR EERL BN v ), ' EDERIT, 8%, BUzRTLIICHOEH LY
EROBILRY RECHBIETET S, RIAAE LR,

"EAERERM S I, ﬁkﬂﬁéﬁm&ﬁmm#l 10125+t TH3,

v v o itlly 5, 10 LERORE a BB Lamwbﬁ*w-

 ERMR S v 2icid, i“ﬁ‘ﬂ#b?*ﬁ‘%#%% &3, %m&%m%ﬂiﬁﬁﬁl&ﬁﬁu‘mwb
DB 7 5V OMEEEEET, kI KEL ®ET 3.
b DMH 5, A } #%Eukﬁmxok\yxamTﬁﬂﬁzw
LTy /ERICHRBRARERVREE 2L2FVARSH I THEOWAZERETSHI D
L. 2OWBEBEF L« 7V L ETHRRESD 15 5, 5 21zPhY>Th, HERRNTHSEH O
CERfFERIERff T A, : EE-BEF R b 00L S LB s v 7
Lo L AUAPRAEE T PRBBIc T 2 I OFBRBEL ISV, TRAREELSS s
REBSHSHETH L0, FAAEMEPS v IIC %ma/9WLﬁbDL<< BELEFITH
MUY LT, BEBHY S o 0EHEE 3.
EFIREAMND 5, 20 EEO ML L
FERIR LEEOMBREHEFT IS o'caaao : RRAERRN Y v 7/ 0—B AL #-EE
BB, LEH1 L TEM2EX0BOYS Y K, -
MERBETRHEALLRR Y Y 2 1TRT, TH 1R EERH, 21 TEM, 3 RET. 4
B4 2 2B BREH I LAV CTHEHETE  a, 4 birliFs8. a ka8,
L ZHRL. ® OWREH 3 DBNLR RN 25 Lo

L AHPB 006802

—— e e

AHGX 0006438



LY " a"h;‘

@ S m.e2-31640

o = = 'NFID_ENTIAL

-

. ]

2o 3 i

_ ,7///////////////, .
. R ’ -
o A

. AHPB 006803

AHGX 0006439



(19) Japan Patent Office (JP) (11) Examined Utility
Model Application
(12) Official Gazette for Utility Model Publication No.
Publication (Y?2) S 62-31_ 640
(51) Int. C1.* ID Symbol JPO filing No. (24)(44) Published: August 13, 1987
F02B 77/00 H-7191-3G
B65 D 25/02 B-6927-3E  (Total number of pages in the original: 2)
(54) Title of
Innovation: FUEL TANK
(65) Publicati
(21) Application No.: §57-43921 on S58-146041
(22) Filing Date: March 27, 1982 (43) October 1, 1983

(72) Innovator: Toru KAWAGUCHI 2-3-149-302 Kasumigaoka, Kamifukuoka
(72) Innovator:  Yoshitaro OYAMA 8-8 Kamakura, Sakato-shi

(72) Innovator:  Yukio TADA 1-21-1 Nishikosemba, Kawagoe-shi

(71) Applicant: HONDA MOTOR CO., 1-1 Minamiaoyama 2-chome, Minato-ku, Tokyo,
LTD.

(74) Agent: Patent Attorney, Susumu FUKUIE.O N HDEN-” A L

Examiner: Kuma HARA

(57) Claims:

A fuel tank comprising an upper part and a lower part interconnected at projecting
flanges that are formed on the open sides of said parts and are interposed onto each other
in a butt joint manner, wherein said lower part is provided with a reinforcement member
which is interposed onto said lower part and forms a double-layer structure therewith, the
open-side periphery of said reinforcement member being integrally connected to the tank
at said butt joint between the upper and lower parts thereof, said reinforcement member
having attachment elements for connection thereof to the internal combustion engine.

Detailed Description of the Innovation

The present innovation relates to a fuel tank, in particular to a fuel tank for a general-
purpose internal combustion engine.

In a conventional fuel tank, upper and lower parts of the tank are interposed onto each
other in a butt joint manner at flanges that are formed on the open sides of these parts,
and the parts are then connected to each other by bending the flanges.

A reinforcement plate is normally connected to the bottom of the tank by welding or via
an adhesion and is used for attaching the tank to the mounting elements of the internal
combustion engine by bolts and nuts, or the like.

; Confidential
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However, the elements for attachment of fuel tanks to the general-purpose internal

combustion engine are very diversified in their construction and shape, and it often
happens that in handling the tanks, e.g., during transportation, they may come into

contact with various objects that may deform the tanks or their reinforcements.

The present innovation is aimed at a solution of the above problem.

More specifically, it is suggested that in a fuel tank that consists of an upper part 1 and a
lower part 2 interconnected at projecting flanges formed on the open sides of the
aforementioned patts and interposed onto each other in a butt joint manner, the lower part
2 is provided with a reinforcement member 3 which is interposed onto the lower part 3
and forms with it a double-layer structure. The open-side periphery of the reinforcement
member 3 is integrally connected to the tank at butt joint “a” between the upper and
lower parts 1 and 2 and is provided with attachment elements 4a and 4b for connection
thereof to the mounting brackets 12 and 13 of the internal combustion engine 11,

As shown in the drawing, significant spaces 7 and 8 are formed between the
reinforcement member 3 and the lower part 2 of the tank in the areas of attachment
elements 4a, 4b and connection of the fuel tank with the tube 5 that goes to the carburetor.
These spaces may compensate for deformations in case of contact of the tank with other
objects. Reference numeral 9 designates a bolt, and reference number 10 designates a nut.

In butt contact area “a” the parts are interconnected via welding or by adhesion. In the
last case, the joint is caulked with the applied adhesive.

Since according to the innovation the entire lower side of the tank lower part 2 has a two-
layer structure and is completely covered by the reinforcement member 3, the fuel tank
cannot be easily deformed or damaged even in case of collision with other objects.
Another functional advantage of the above-described structure is that it protects the
interior of the tank from receiving heat radiated from the internal combustion engine.

Brief Description of the Drawing

The accompanying drawing is a partially sectional view of the fuel tank made in
accordance with the present innovation.

1 — upper part; 2 — lower part; 3 — reinforcement member; 4a, 4b — attachment QQNE,I [] ENTI AI_
a— butt connection
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(19) Japan Patent Office (JP) (11) Examined Patent
Application Publication No.
(12) Official Gazette for Examined Patent

Application Publication (B2) $63-46266
Int. C1.* ID Symbol JPO filing No.  (24)(44) Published: September 14, 1988

F02 M 35/08 D-6624-3G
- (Total number of pages in the original: 6)

[aYalWEak]
(54) Title of the LUNF]
Invention: AIR CLEANER :
(65)
(21) Application No.: 859-230916 Disclosure: S61-108863
(22) Filing Date: June 30, 1983 (43) May 27, 1986

(72) Inventor Yoshinobu YAMAGUCHI 8-12-30-318 Nobidome, Niza-shi, Japan
Mutsumi TERASAWA  4-6-10,0wada, Shinza-shi, Saitama Prefecture
Mitsuo SASAGASE . 868-2 Oro, Hamakita, Shizuoka Prefecture

(71) Applicant: TOYO ROKI 7800 Nakaze, Hamamatsu-Shi, Shizuoka,
MANUFACTURING CO.,Prefecture
LTD.

(71) Applicant:  HONDA MOTOR CO., 1-1 Minamiaoyama 2-chome, Minato-ku, Tokyo
LTD.

(74) Agent: Patent Attorney, Susumi FUKUDA

Examiner: Akitoshi KUMAZAWA

(67) Claims:

1. An air cleaner having a structure split into two mating parts of which the upper
part is open downward and constitutes a cleaner case and the lower part is open
upward and constitutes a dust pan, wherein said cleaner case is provided with an
inlet air guide duct that extends laterally therefrom and is open downward, while
said dust pan also has a portion that is made integrally therewith, is open
obliquely downward and also has a part open in the upward direction, and that
extends laterally so that its side open upward is aligned with said downward open
part of said cleaner case, whereby in an assembled state of the cleaner case and
the dust pan said part that is open in the upward direction and said inlet air guide
duct together form a through air passage.

Detailed Description of the Invention

(a) Objects of the Invention
[Field of the Industry]

The present invention relates to an air cleaner, in particular to an air cleaner of
the type equipped with a cyclone-type pre-cleaner attached to a main cleaner of
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a general-purpose intemal combustion engine for use as a prime mover in
various machines for agricultural, civil construction, and other uses and in vam Fl D EN-“ ﬂ
portable machines such as electric generators and pumps.

[Description of the Prior Art]

A main air cleaner employing a filter of paper and/or urethane foam and a
cyclone-type pre-cleaner positioned laterally of the main air cleaner for
separating dust or the like from the intake air and for supplying the pre-cleaned
air to the main air cleaner through a port defined in a side thereof is known in the
art (see, e.g., Japanese Examined UM Application Publications $57-5504 and
S54-20689).

The conventional air cleaner consists of an air-cleaner case with an air input duct
that tums the input air flow into a vortex and a dust pan that is located under the
air-cleaner case for receiving the dust, dirt, etc. separated from the air.

The dust pan located in the lower part of the air leaner has a simple cup-shaped
configuration. However, since the air cleaner case that occupies the upper
position has an air-input duct connected to the case through an opening in its
side wall, it cannot be formed from a synthetic resin by molding, die casting, or
press forming so easily [as the dust pan].

The present invention is aimed at solving the problems associated with forming
the case used in a known air cleaner, as well as at improving sealing properties
and at decreasing penetration of dust, or the like into the air cleaner.

(b) Structure of the Invention
(Means for the Solution of the Problem)

The invention provides an air cleaner having a structure split into two mating
parts of which the upper part is open downward and constitutes a cleaner case
and the lower part is open upward and constitutes a dust pan, wherein said
cleaner case is provided with an inlet air guide duct that extends laterally
therefrom and is open downward, while said dust pan also has a portion that is
made integrally therewith, is open obliquely downward and also has a part open
in the upward direction, and that extends laterally so that its upward open side is
aligned with said downward open part of said cleaner case, whereby in an
assembled state of the cleaner case and the dust pan said part open in the
upward direction and said inlet air guide duct form a through air passage.

(Summary)

When the air cleaner case and the dust pan are assembled one abave the other
in a position facing each other, the part of the cleaner case that is open
downward and the inlet air guide duct open upward are mutually aligned and
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form an air passing duct. Therefore, the clean air separated from the dust and
admitted to the case through the air inlet opening flows to the carburetor through
the outlet opening of the case.

(Description of a Practical EmbodimggN F ”J EN”AL

As shown in Figs. 1 and 2, a general-purpose internal combustion engine
includes an engine unit 1 having an air guide cover 2 disposed on one side
thereof in a covering relation to an engine cooling fan integral with a flywheel. A
recoil starter 3 is attached to the outer surface of the air guide cover 2.

A fuel tank 4 is disposed on the upper surface of the engine unit 1 at one side
thereof. A main air cleaner 6 coupled with a cyclone-type pre-cleaner 5 and a
muffier 7 is disposed laterally of the fuel tank 4 parallel to each other, the main air
cleaner 6 and the pre-cieaner 5 being located closely to the recoil starter 3.

As illustrated in Figs. 4 and 5, the main air cleaner 6 accommodates a centrally
arranged substantially cylindrical filter composed of a paper filter member 8 and
a urethane foam member 9 surrounding the paper filter member 8. The
cylindrical filter composed of members 8 and 9 has an inner space
communicating through an air duct 10 with a carburetor 11.

The main air cleaner 6 has an air inlet 61 formed in the side wall thereof, which is
aligned with an air outlet port 51 formed in the upper part of the cyclone-type pre-
cleaner. The pre-cleaner 5 is attached to the main air cleaner 6 by a flange
coupling 12. Bolts 13 for attachment of the flange end pass through the flange
coupling 12 are threaded into nuts 15 on a patch plate 14 placed onto the air inlet
61 in the side wall of the main air cleaner 6.

As illustrated in Fig. 5, the cyclone-type pre-cleaner 6 is separated into two parts:
an upper cleaner case 5A and a lower dust pan 5B. The upper cleaner case 5A
and the lower dust pan 5B are fitted together through a socket and spigot joint 52
and are fastened together by a plurality of screws 16. (Fig. 3).

The upper cleaner case 5A has an integral air inlet duct 53 projecting tangentially
outward and opening downward. An air guide sleeve 54 with a plurality of turned
guide blades 55 integrally formed therearound is removably fitted centrally in the
upper cleaner case 5A. ‘

The lower dust pan 5B has an integral air inlet member projecting laterally
outward from its edge and defining an air inlet port 56 held in registry with the
open end of the air inlet duct 53 of the aforementioned cleaner case 5A.The air
inlet port 56 opens obliquely downward and remotely from the muffler 7 through a
grid 57.

The air inlet duct 53 and the air inlet port 56 are joined through a socket and
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spigot joint contiguous to the socket and spigot joint 52. The dust pan 5B has a
plurality of dust outlet holes 58 defined in the bottom thereof along its peripheral
edge. The dust outlet holes 58 are directed away from the air inlet hole 56 so that
dust discharged from the dust outlet holes 58 will not be directed toward the air
inlet hole 56 as indicated by the arrows in Fig. 8.

With the cyclone-type pre-cleaner 5 mounted on the main air cleaner 6, the air
inlet port 56 of the pre-cleaner 5 is positioned remotely from the muffler 7 as
shown in Fig. 1 and 2, and does not project out of a plane in which sides of the
main air cleaner 6 and the fuel tank 4 lie.

When the engine operates, dust-laden air is introcduced through the air inlet port
56 into the pre-cleaner 5 and is caused to revolve by the tangential duct 53 and
the turned guide blades 55. Dust of a large specific gravity such as sand patrticles
drop along the inner wall surface of the dust pan 5B and are discharged out of
the dust pan 5B through the dust outlet holes 58. Air from which most dust has
been removed is drawn upward through the central air guide sleeve 54 and then
through the duct 59 and the ports 51, 61 into the main air cleaner 6, in which the
air is purified by the filter members 8, 9.

c. Effects of the Inven@ﬂNH DEN“AL

As has been shown above, when the air cleaner case 5A and the dust pan 5B
are assembled one above the other in a position facing each other, the air guide
duct 53 that extends sidewise from the air cleaner case 5A and is open
downward is aligned with the part of the dust pan 5B that extends sidewise from
the edge of the dust pan 5B, has a part open obliquely downward and a part
open upward in alignment with the open part of the air cleaner case 5A. Such a
construction facilitates manufacturing of the air cleaner case 5A with the air guide
duct 53 for alignment with the opening 56 of the dust pan 58 by injection molding
from a synthetic resin ands thus improves sealing properties and fitting
conditions between the parts.

Since the air inlet port 56 opens obliquely downward, water or other foreign
matter is less likely to penetrate the air cleaner, and this also contributes to
improvement in the air cleaner efficiency.

As shown in the illustrated example, the grid 57 is instalted at the air inlet
opening 56. Provision of this grid prevents grass or other debris from entering the
air cleaner. When the engine is stopped, the accumulated debris is dumped out
from the cleaner so that the inlet opening remains clean.

Brief Description of the Drawings

Fig. 1 is a perspective view of a general-purpose internal combustion engine
equipped with the air cleaner according to the present invention.
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Fig. 2 is a plan view of the general-purpose internal combustion G&BNHDEN“AL

Fig. 3 is an enlarged front elevational view of the general-purpose internal
combustion engine, with a pre-cleaner shown in vertical cross section.

Fig. 4 is an enlarged fragmentary side elevational view of the general-purpose
internal combustion engine, with the pre-cleaner and a main air cleaner in vertical
- cross section.

Fig. 5 is an exploded perspective view of the air cleaner.
Fig. 6 is a bottom view of the pre-cleaner case.

Fig. 7 is a plan view of a dust pan.

Fig. 8 is a bottom view of the dust pan.

1 — general-purpose internal combustion engine; 5 ~ cyclone-type pre-cleaner;
5A — air cleaner case; 5B - dust pan; 53 - air guide duct; 56 - air inlet port; 57 -
grid; 6 - main air cleaner; 7 - muffler; 8, 9 - filter units; 10 — air passing duct; 11 -
carburetor
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1. Title of the Invention: Intake System of Engine

i
i

!
I
I

2. Claims;

An intake system of engine comprising: a main air cleaner that stores a cleaner element, a
pre-air cleaner connected to the intake of the main air cleaner, and a carburetor that is
connected to the outlet of the main air cleaner via an air flow duct, wherein a float
chamber of the carburetor and the intake air flow duct are interconnected via an inner
vent.

3. Detailed Description of the Invention

A. Object of the Invention
(1) Field of the Invention

The present invention relates to an intake system of an engine equipped with a pre-air
cleaner, a main air cleaner, and a carburetor.

(2) Description of the Prior Art

Devices in which intake air passes through two cleaning stages with preliminary cleaning
in a pre-cleaner and subsequent cleaning in the main air cleaner are known in the art (see,
e.g., Japanese Examiner Patent Application Publication [Kokoku] §54-20689). Inner-vent
type carburetors are also known in the art (see, e.g., Kokoku $38-24312).
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(3) Problems to be Solved by the Present Invention

In a majority of cases, industrial machines used in agriculture, construction, etc., operate
in contaminated, dirty, and dusty environments. Therefore, a general-purpose engine that
is normally used as a power source for such machinery is subject not only to fast clogging
of an air cleaner used for cleaning the intake air, but also to a decrease in air intake
efficiency caused by the clogged air cleaner and to an unfavorable influence on the air-
fuel ratio of a mixture produced in a carburetor of an air-intake type. Also, the blocked air
cleaner becomes a source of engine malfunction and thus requires more frequent
maintenance of the carburetor.

In view of the above, it is an object of the present invention to provide an air intake
system for an engine that is simple in construction, stable in operation, is characterized by
reduced clogging of the cleaning element of the main cleaner, has a wider range of
practical applications, has a carburetor that is to a lesser degree subject to the influence of
the clogged air cleaner, and does not require frequent maintenance for the main air
cleaner and the carburetor.

B. Descripton ofthe InventyJNF | JENTIAL

(1) Structure

The above object is accomplished by means of the present invention that relates to an
intake system of an engine that is comprised of a main air cleaner that stores a cleaner
element, a pre-air cleaner connected to the intake of the main air cleaner, and a carburetor
that is connected to the outlet of the main air cleaner via an air flow duct, wherein a float
chamber of the carburetor and the air flow duct are interconnected by an inner vent.

(2) Action

External air that contains foreign particles such as dust, sand, efc., is sucked by a cyclone
action into a pre-cleaner for a first-stage cleaning, is then guided through a cleaning
element of the main air cleaner for a second-stage cleaning, and is then sent via an intake
duct to a carburetor. Via an inner vent, the float chamber of the carburetor is connected to
the aforementioned intake duct, so that even if the aforementioned cleaner element is
clogged, this will not affect the air-fuel ratio of the fuel-air mixture formed in the
carburetor.

(3) Application Examples

The invention will be further described by way of a practical example with reference to
the accompanying drawings.

Fig. 1 is a general view of a general-purpose engine with a recoil starter. A fuel tank T is
installed on one side of the upper part of this engine E, while an air intake system In and

———
\
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an exhaust system Ex are installed parallel to each other on the other side of the engine
upper part.

The air intake system In will now be described with referénce to Figs. mN Fl DENTIAL

The upstream end of the air intake system In is connected to an air cleaner Ac, and a
carburetor Ca is installed between the air cleaner Ac and the intake port of the engine E.

The air cleaner Ac consists of a main cleaner 1 and a pre-cleaner 2 connected to the
intake side of the main air cleaner 1.

A cleaner case 3 of the main air cleaner 1 is hermetically sealed with a cover 3; that
covers the open side of a case body 31. The cleaner case 3 is installed above an intake
duct, i.e., above an intake elbow 4 connected to the intake side of the carburetor Ca. The
cleaner case is supported by a bolt 5 inserted into the aforementioned intake elbow and is
fixed by a nut 6 screwed onto the end of the bolt 5. The cleaner case 3 accommodates a
cleaner element assembly 7 that is secured in the cleaner case 3 by a nut 8 screwed onto
the aforementioned bolt 5.

The cleaner element assembly 7 is composed of an outer hollow tubular cleaner element
10 made from a urethane foam and an inner hollow tubular element 9 made from a
filtering paper onto which the outer element 10 is fitted. The upper and lower ends of the
tubular elements are closed with upper and lower end plates 11 and 12, respectively. The
aforementioned cleaner element assembly unit 7 divides the interior of the cleaner case 3
into an unclean air chamber 13 that is located on the outer side of the assembly and a
clean air chamber 14 that is located on the inner side of the assembly. In its outer
peripheral wall, the unclean air chamber 13 has an inlet opening 13;, and the below-
described pre-cleaner 2 is connected to this opening. On the other hand, the outlet
opening 14, of the aforementioned clean air chamber 14 is connected to the open upper
end of the intake elbow 4, while the lower end of the intake elbow 4 is connected to the
carburetor Ca that communicates with the intake port of the engine E via an intake tube
16.

The pre-cleaner 2 is made in the form of a cyclone system and consists of a pre-cleaner
case 17, a dust pan 18 connected to the open lower end of the case 17, and an air spinning
guide member 19 located in the interface area between the case 17 and the dust pan 18.
The aforementioned pre-cleaner case 17 is secured to one side of the cleaner case 3 of the
main air cleaner 1 by screws 20, and the outlet port 22 of the pre-cleaner case 17 is
connected to the aforementioned inlet opening 13, of the main air cleaner 1. The pre-
cleaner case 17 has a cylindrical portion 17;, and an air intake duct 17,, which has at its
lower end a downward open intake port 23, is integrally attached to the cylindrical
portion 17, in a tangential direction of the latter. The lower end of the pre-cleaner case
17 also has an open lower end for telescopic engagement with the aforementioned air
spinning guide member 19 that can be removeably fit onto it from below. The
aforementioned dust pan 18 is rigidly attached by screws 24 to the lower end of the pre-
cleaner 17 so that it secures the air spinning guide member 19. The dust pan 18 has a
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basket-like shape and is provided with an air inlet channel 18; that is made integrally
therewith and extends in a tangential sidewise direction. The air inlet channel 18, has an
air-inlet opening 25. When the dust pan 18 is secured to the lower end of the pre-cleaner
case 17, the aforementioned dust pan is connected to the air intake duct 17,.

The dust pan 18 has at its bottom several dust unloading ports 26 intended for unloading
dust, or other foreign particles that have precipitated from the air in the dust pan 18. As
shown in Figs. 2 and 3, the dust unloading openings 26 are formed by cutting two slits
into the walls of the dust pan 18 and by surrounding these slits with inner pockets.

Attached to the upper end of the dust pan 18 is a hollow cylindrical separation wall 18,
that is suspended downward so that it surrounds the outer periphery of the dust pan 18.
The cylindrical separation wall 18, extends downward so that it separates the air-inlet
opening 25 from the dust unloading ports 26 whereby the particles of dust or other
foreign matter unloaded from the dust unloading ports 26 will not be sucked back into the
air-inlet opening.

The aforementioned air spinning guide member 19 installed between the pre-cleaner case
17 and the dust pan 18 consists of a hollow cylindrical portion 19, and several guide
vanes 19, that are attached to the periphery of the cylindrical portion 19;. The guide
vanes 19; impart a spinning motion to the flow of air admitted to the pre-cleaner case 17
and at the same time direct the air into the dust pan 18.

The pre-cleaner 2 that has the above-described structure operates on the principle of a
conventional cyclone system. Intake air that entered the pre-cleaner case 17 via the air-
inlet opening 25 is spun by the air spinning guide member 19 while it is guided to the
dust pan 18. During this action, dust particles or.other foreign matter are separated from
the air by centrifugal force, move downward along the inner wall of the dust pan 18, and
are discharged to the outside via the dust unloading ports 26.

The carburetor Ca is constructed as an inner vent system. More specifically, the interior
of its float chamber 27 and the aforementioned intake elbow 4 are interconnected via an
inner vent 28, so that the negative intake pressure inside the intake elbow 4 is balanced
with the pressure in the float chamber via the inner vent 28. A fuel container 29 that
defines the float chamber 27 is attached to the open lower end of a carburetor housing 31
by a bolt 30.

g;g;:izxngs;?zfemnce numeral 32 designates a jet, and reference nume@w F I D EN“ AL

The device according to the above-described embodiment operates as follows.

When an engine runs and induces negative air intake pressure that penetrates into the
main cleaner 1 via the intake tube 16, carburetor Ca, and the intake elbow 4, the external
air is sucked through the air-inlet opening 25 of the pre-cleaner 2 to the cylindrical
portion 17, of the pre-cleaner case 17 and to the air spinning guide member 19 that is
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arranged tangentially to the cylindrical portion 17;, where it is spun and guided as a
vortex flow to the dust pan 18. Under the effect of the aforementioned cyclone action, the
particles of dust or other foreign matter are separated from the flow of air. Thus, a first
cleaning stage is accomplished. The air accumulated in the dust pan 18 lifts up, is sucked
into the pre-cleaner case 17 via the cylindrical portion 19; of the air spinning guide
member 19, and the separated particles of dust and other foreign matter move along the
inner wall of the dust pan 18 and are discharged to the outside through the dust unloading
ports 26. Since in this case the air-inlet opening 25 is isolated from the dust unloading
ports 26 by the separation wall 18;, the separated dust particles that are discharged cannot
return to the air-inlet opening 25. :

The intake air that was subject to the first stage of cleaning and sucked into the pre-
cleaner case 17 flows into the unclean air chamber 13 of the main air cleaner 1, is subject

-to second-stage cleaning by passing through the outer hollow tubular cleaner element 10

and the inner cleaner element 19, and enters the carburetor Ca via the clean air chamber
14 and its intake elbow 4.

As usual, the air that entered the carburetor Ca is sucked up via the jet 32 and is mixed
with the fuel to form an appropriate air-fiel mixture that is directed to the engine body E
via the intake tube 16. However, since the interior of the float chamber 27 is connected to
the intake elbow 4 through the air vent 28, the air/fuel ratio of the mixture formed in the
carburetor Ca will not be affected even if the cleaner elements 9 and 10 are clogged. This
feature ensures continuous operation of the air cleaner even when the accumulation of
dust on the inner and outer cleaner elements 9 and 120 increases resistance to the passage
of air through these elements. As a result, it becomes possible to broaden the scope of
practical application of the engine.

C. Effects of the Invention

It has been shown above that in the engine of the invention an intake system of the engine
consists of a main air cleaner that stores a cleaner element, a pre-air cleaner connected to
the intake of the main air cleaner, and a carburetor that is connected to the outlet of the
main air cleaner via an air flow duct, wherein a float chamber of the carburetor and the
intake air flow duct are connected by an inner vent. Such a construction makes it possible
to subject the air that was pre-cleaned in the first cleaning stage in the pre-cleaner to the
secondary cleaning in the main cleaner, to increase the scope of applications of the
engine irrespective of gradual clogging of the cleaning elements of the main cleaner with
decrease in air passage capacity through these elements, and to reduce the effect of
clogging of the cleaner element on the air/fuel ratio in the air/fuel mixture of the
carburetor. As a result, the cleaner elements and the carburetor need less frequent
maintenance, and the engine may operate with improved stability.

4. Brief Description of the Drawin£ UN F I [] EN“ AL

The device according to an embodiment of the invention is shown in the accompanying
drawings, where Fig. 1 is a general three-dimensional view of the engine that
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incorporates the device of the invention; Fig. 2 is a cross section of the pre-cleaner along
the line II-II of Fig. 2 shown on a larger scale; and Fig. 3 is a sectional view of an air
cleaner along the line III-IIT of Fig, 2. Fig. 4 is a partially sectioned view of the air
cleaner and the carburetor along the line IV-IV of Fig. 3.

Reference Numerals Used in the Specification

Ca — carburetor; 1 — main air cleaner; 4 — intake elbow used as an intake duct; 9, 10 -
cleaner elements; 13, - inlet opening; 14, - outlet opening; 27 - float chamber; 28 - inner
vent

Applicant: Honda Motor Co., L JNF| DENTIAL

Agent: Takeshi Ochiai
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