n
L ]
%

»

tion engine
)

-
.

Des. 392,647
sxMar. 24, 1998

thereof
thereof;

ew thereof
Sheets

ITiS
Agent, or Firm—Marshall, O’Toole, Gerstein,
iew

.
-
wing

»
N
[

view
from the left side-front thereof

from the right side-rear thereof.

f an internal combustion engine
4 Dra

for an “internal combus

thereof
right side elevational view thereof

DESCRIPTION

USO0D3926475
—Sandra L. Mo

Briggs and Stratton engine, Apr. 1993.

OTHER PUBLICATIONS
h Performance Mail Order Catalog., p. 129-Q.

777  6/1996 Taomo ...ccovemseeisicanneens. 123/198 E X

199,380  4/1993 Wolf et al. .....cucvvevveenciennann 123/41.7

4233,043 11/1980 Catterson ......cscemsvvonsennne 123/198 E X

-n
b
1
-

md & m mbd ¥ F e+

' + - . - [ . ]
..|1 I—-HI-.-.-.IHHLILH LI.H.F.L-.I.HI‘-.l.-.w.H.—I I.—.I—l.—. - 4 R . L] . l._n1.l r

>
o
O = E
= m Q ._.m - =
m o) C ot 5 O &)
a W m - m .w ey "
= e - ..pnw..,. m 2h - T nn..__._a w0 - m
T v D) e e Bt st A A A e e
N > _— . P o RS .- ;
G | .m_n 2 0 W W o= Koo - Hm.m.w.”.”mum”?..w. e e . T
E ° 5 O m §© 5 m < E m ,m &, S
o oy " s 5 R ¥ SR
8 8 s SEE = “8EEsy28 & — o AT : i
| &) m .m W.. = Qo 2= i e el LI .
a a .m m Q o ) ..H U b m; e ..f..u.*“ ................. - et Tttt e e e DT
L o m mamf ey ml_ u..uum“uu-n..mumumum-n f..,-._num ........... By el selels .L..“”,.,HHMH.-HNHHNHN“,.ﬂﬂ.,..“.
P D y nnm E “ m w = & © & @y s muﬂhﬁu.q}.... ..,....n.. ..... ” : T B O o
AT __,..u.- Tl DTl S T LRI e S et s
% _.:._H_I_ P mr wu_”- v..r m w -m g .._m * m » E . m . m . w tm uu..u.ﬂmmmuumuuun -%mm_. ..,- R mn.._wmm“ ............. + i _, --”.“pmp“ﬂmbm.m,mh.“ Mmmq
o i fant 3 o w SN O a2 R R I < R et o
” Mw 5 ) (7 4] e m m m — 0 h » w & » * . a s . * um__.__._mmum ._m" _._um___n" uu.m:. mﬂun“ " "m .................. Hum”n.
" e e e : Rt EnIID s e 7
== 80 W B 8 ~ 8 “ CRJCRGRGRGRGRCR -3¢ A L sy o EEE .
L <SS 0 B3 LR ER B donidgeT ey ¢ e : S
H__wm L.H : .:w_“m”“__ R o . .. ...... 4
R e . |
u...m f _ ..". N ..+..r+n"_.1.+-u_”4..._. .”,-........4.‘_ ...“...., e ...:...n.n.“-.”-.”-.,“h”-..,_.___m“.u.____n””-”-. - ..”-W”Lu.... e
. . TN O

LGN

.............
.............................
................

IIIII

F]

Iﬂhﬂl

.........

T
moa d mwrowor
-..H.H.J..-l._.ﬂ-l.

D15/1

14-17

llllll - - . m _r l...lu.l.n.ulurn .ll.lL.-.-.h._.h...
L Em AL d . R SR C v+ . = v, o+ o o+ = r W e b e e e e e
L - N i.l.“_ll“-.-.l ................
... 1111111111111 - ....i...-..l.-_.ll.-_i.!il
. [k = h
...... R TR

....... LTt et r - N

lllll

1111111
......................

e ]

11111
rT===r ™= -+ Y AR NN AL Y B AN =« « = 4 - = = &

hiro

. Atsu
Mo.: Ke
l i] »

Tetsuhiro
Ichi
isuke

i ha-h

Yamakawa. Kakogawa, both of Japan
Shinichi Tanba. Maryville, Mo.

N L Rda L ECESL . . . . -
............. et e .
uuuuuuu AT m e kA = mopw g L . T TLTTLT [ L S Y "a" H .Ilhl“l]ll!“l“..‘..ﬂﬂ.f.lﬂ 4 = = = s = m
L3 r3IEIETIECITEINNINTET z R R R NS r T3 r v - r - - o E A A rrr_ Lottt > . ll]r.f LT
I o . R Il A I L] == == omm .-.-.-. L i i i _ !111![1].-1-. ..........
Sttt T, e B e e e W e e e e . - e
rrrrr . - o = s

11111111111 N

ry T TT=—TToT - -
L] .||I| . .-.._.I.J.h I.J.l._.hhhh.r.r.r v e e e e e = om i om om ml  H W N K N E T E N I F I R
N A + » = A m =k - P W prp ¢ - d d d m b r r s 88 8rFra o +or=mom o =o=-a A ENIESAEENRLNEFREENEINFHNE.J BT R R
111111111111111111111
uuuuuuuuuuuuuuuuuuuuu
lllllllllllllllllllllllll

"
»

lllllllllllllllllllllllllllllllll
= = @ & § § & J A BN B B & & & = k r - -
- I I B " T rFrs 8T FT; - L = r7 o CR
P I R R I o R R R L. e e r s T TFPFT T O =
I S I I - I
L s B F B + F + % 4+ FF 1. o= o=
||||||||||
||||||||||||||||

123/41.7, 198 E

'I.‘ » I::‘::

]
X L LT L R L N N
-n - - - - - .
- - b T o il N T e S
r ] ] (I r o= l.rl.-...._.-.-._-._ rrrrrr .
e e e i s T 2 T B T r R g e === = = = ==
g R A R T e A L T T e T e e T T
.- rrm ol EE = = * =7 = o= o= oy b I.iIl.Il-_n.-.-.-.-r.-i._-._-._...__-.__ |||||||||||||||||
III N s F b b & b4 d B JRJIEEE & X2 o
* + F F & 4 % %8 LN EEF=T P F =
r s EEELTTTIRETET1IFTT - = = =
. o [ S S e e Y Ll a L a8 momom ==
l‘ 11-1 b F & F F kb + % 1 F 1 b1 R E P o oo
A S EE rFrrErFrEEEECLTITTIRTIRRET TS O= -
N L T DL T 4 - -
H w + + 4 4 L B B B Lk o & o= o=
L LLETHEITIETT b
. | P R T T T R B R
III_II bt e e r k48 F 4 R R R e e
- L = m ELLITTTHECNEES®S FPr = ==
III . r da_k i -_.._.-.-_._.._......._......._.... .-.._._-... -------------
wor ok kA b R E RN N . oaomom o=
= h.-Il-_lll-.i e L
| R N R R R N N L L L e T T LT T e e e e e e e s .

iority Data

Japan ...t 822444

References Cited

U.S. PATENT DOCUMENTS

Yoshiteru Ueda, Kakogawa
D. 308,872 6/1990 Harkness et al. ....ccccvvcmnivicnnenane.

Uemura. Maryville, Mo.

Yoshimatsu, Maryville
Tomonaga. Akashi, Japan
Kobe, Japan

14 Years

Dec. 24, 1996

[JP]

Foreign Application

k]
*

Assignee: Kawasaki Jukogyo Kabus

Filed

Jul. 24, 1996
[51] LOC (6) Cl ......rirvcrcnisnmricncrssesninnne. 15-01

[52] LS. Cle oreniernstnisereeseesnssssssenssesserssnereennses. I 18f1
[S8] Field of Search ..........ccnevcevvevceen. D15/1-5

[S4] INTERNAL COMBUSTION ENGINE

[21] Appl. No.: 64,200

[75] Inventors
[**] Term:

[73]
[22]
[30]
[56]

United States Patent 9

Ueda et al.



Des. 392,647

=t mom o= om A omom o= d omod om o= Aok ok ok ok & b &l ek J b L EELIE - .o -
- - ....l......;...........-..n..-...._.-__-..l-l+l....-+.--l..._.l.-.H.-..-..-.u.-.-.._..-....H.-l__.!.-. R E RN N .-..i..-. [.I.l [ ] i..i.-_.‘t..i.“.l“.l.“-.“.l“bi + ._..'I +l-..'._....+.-.li+.I .-_l-.l.".l.I.l Mol
_ ........||....|..|+......._._+._...-...........__l.-.-.-.-..-.-._...-..-.-_ " Eu i IH | .‘.li.i.l.
T ma e - .I.I.i.l'.l

i .ll.

o “lﬂlb.li.

-
- mE A mEa
-

-
+

-.-....H.-.I._.-..-.h.._l.._l-..-..-.-_. L]

L I N N I B
ek .-l.rl... -.h.-.u...!-..--.- .-..-.-
4+ = F a2 r bk -

r
L]
L]

I Tr AEIKEET3AINZ
A
EEET I
l

rT

F -

I T I 1T £ 1 B EHN hTh.-I.- .-h-_ﬂ + .

- 20T L] + 4 4 F 1w =1
a"aTa T2 x s e FEmEamEXE AT
. _ L | -.-._- -.-.-_.... .
.1H.1h.TI ..'.I r L

.rl & * F

-

-..-.1-.1....‘..1 T T TYTIERTFTFrLIYTITFT
- - i L

+ b+ kP R
i3I E3IT T WA
L N T

-
DR U R

e .

. - or o= -
- = m = = o= o= s « & &1 o - .. .
. o e = = ey

4 a4 a2 a a A
- - = - -
1.:1.-..-.5 I..—.-l. .—.HL.—..—. i d L A EF N

o

*
.
Y
-
-

¥oby

o
.

lli... h.TH K H.—.H.—.l

-
u
LBE ]

H.‘.I.I..-..r..-.l.l.rl HLH |.1

-y . -
. L _ 1 |.—.II.FH.III.I‘I.-.H..I.H.-.I.-.l...“.-...-..ﬂ.-.-.-.-.-.“.-.
™

L L NN
L )

Sheet 1 of 4

LI ]
L]

[k
Y

i 3J L
.

N
A

LI
LI
I‘J.-J.‘I

+ '

]
- oap
H
+ % N
or1olJdL

£ b Rk kR
n

LI
]
L

1
o
L)
=
]

-
1
L
hJ.
e
ny
Ly
:;
£EN

T

SN T

L)
1 T X JA B x KEg

ol
P T ]

..Jl..
L
A

4

+
-]

o+ +E o+t
T 1

-
d H & o

[ B B )

+ +‘_
+
W
LI
ah
a

.

*n
+x

N
T

dn g W o B A B
N

+
o
by
a3

T R ™7 R
L 4

[ ]
K,

L ]

-".I LI
., ihi-..-thj b tE

1l|. 1

a4 1 4 =1

1
-
1“
+

L

- -+
._..i.-..-. H...H..-.I.....J. -....l..' L | l.nf

[
-4 F
F + o
d -
L B N
L]
'
'
[

.|||I..I...
- = =4 1 3 1 u.._.._..-.h
. ST e T e

R L X ]

] h.'.l Hil.‘ﬂ.‘lﬁ.ﬂ‘r ..1.

Mar. 24, 1998

F
r
R
=
n

o

LB
..:.
Wik

_F‘F
L]
+
*
L
n
L ]
L]
*
L]
*
¥

n
“"Fhi
i:i:

L]
utat
q'F"
I. F"

-
o
o

n
-

L)
S

- -
-

o
I-l‘-i mh ko
L]

-

T 1
4L .—..-.r.l.—.._..—. i = I
FE o=

U.S. Patent



- e .T..—...--_.......—_._..—_-..-..-.”..-.._.-._i.-...-.--
W L L N )

Des. 392,647

T r T T T_T
A 4 B L L1321

L

LI B

L]
- =

- T n
I.HII-.J.I.J.-. " EE1

- -
.n.-_..- AT, T

i

* .-..-. 4 .r..I..r-.-..l..-..' ..T..&..-..- .I..- -..L .Hi..i

+
-
u
L
L

L -,
.}.I.-..-..-.a.hi.l.r

E rFr ram T

n +

.
.
"
"
| ]
| |
-
v
4 + = &
h H W
+ 4+ B B
L
+ % +FfF A -+ A + + 0

||I...I
41T 3 T E

+

- 4 =

.'.'lﬁ.l?l.i.‘i.l.‘.‘.‘.‘###i L - el

.i..lil.llil.l.l..i.hh.lh.l%.ll.l.l%.l.!lﬂh T e NN S N

- IR AN NEREFLELE I E R RN P I |

1.!..-.!.-..........1....-.1.1- L L .-.-..-.-..-.._..-+._ KT

o -k ok 4 o - . T, ELETX N NI KN THE

T T B e . 4 a x fap ot id g

EE L E1I1T 1T - v - .-..-..__l....l.-.l....l.-.h__.l._.l.._.u..-l.__.l .

. . .__l._.._._...._._.-..._ L T L T S . T L,
ER RN L ) ELELEENETTETITT
. + 4+

1

re

l.h.

[

L

¥oE oA

o *

1

1

'

-

+ + B ¥ +

-
4 B ¥ 5 B8
+ 5 *%"nN

1
1
F
1

]
L
L]
o

TTTT "

)
!.4
[ Y
[ ]
L ]
EA
a i g B4 a maad L aam

-+
ok
L |
L]
=

3
]
-

L% |
kA
ol &

N
:1-

*
Ny

o
LA
k|

]

v A =4

r_r_T R el

4+ &

-

L
L LI ]
irhlq‘b
L

2 ate e e e T s T N
L K | 4 4 & . ) : i ol

"+ ¥ E F
+ N o o
L)
ill
[ ]
o]

& il
o
..................-..-..-.'.I”.I” .l_".-..i I.-.
q._..- ._-._.-...I...I.-.I.-.l_ II !.I..-.l.' .l-_.i! n
+ - N LI ]

.11 ....“"‘..-...HH.I

Lj
‘EErNELY) I EEAEELE
n
u

v

W d o bk d o e dd W ks d BT d SN L

- 4 a4 - .
Ll B33 R N 31 JJ
[ o+ a2 .

d
[ 8

‘I i'b
ko

Sheet 2 of 4

+
o
& ¥
u

.-.Il
Lod
.'.I.-.-.-..-.-..-.._.!l1

]

>4

!

-k e - gE
L 38 61 n.-.H.rlllI..‘.l‘.

-

h":-h

" ko
'

*u

1
l.'.rl

+

b L o
4
L]
L3
u
A T ¥ N

a”
*

L

[N
L]
I

B FE 4+ B+
A1 AN £ ra

-
£ Y h.-....‘.-..*-. A L

-
+

IHl

m b i m &k s o b s o F b LJ
-+

h 4

o R
+ -
L O

+

L]
_q-l--r L

[T S N L
-k

H
+ g odr ok
FoaHd F +
L |

h am

L] - 4 r ad r...—_

. A A - - -
.-.-...-.-I.I.H.l.-.r..-.r..-.r.-.—..-.—.l.quu 1 S 4 r._..—.._.h._.ﬂ ] 4 L K I‘.I. |n—|.H E S
-

Foroa kod
r

d

1T
¥ ded F Fd

o
I-.n-
R
b

F+ maund
Wpareet
Ft+m kd
H
"
s mmm
M s F FA
d A kA F 2 A FF

[l
AnEFEA F+A A FFdF

-
I ELLESSEE
P

Fred Fu

Y e Y
e ettt e e
-

rd F p d

-
+1rh:.I-'rr| F*
+ r o F

-

I N |
T .....ui.l

L]
doe m d lmodd s koA

TaTa e - . L I L N N B N NN L

- - - - - . LS S E N JEEENNNE

I.J. IH...-.I.-.H.-I-. " e 1T sk 2T n...-i_.- EEEm n....-.....l l...! .
[ -

L
ll-.H

A4 H

*

L |
T
4 o H ¥ -+ 0
5 u

FrT
- 4 4L

"
L}

L N L N I

-
L

._..—.l_..I..-.I..I..-..-..H..I..I.

. n o
e e . . . * L * 4+ FBBEEN
s L LR3I 33m A q.l.......ll.......__.__...-_.-_ h -
r - T r - o = - = 4 & - = m m m = m 2 m m m m m m m m + = = .
AT T T . e lod.wr v or=d = . . .
a ..

. '
- . .thnlﬂl.!lll..-_.-.l.l.‘ii-_l.-..-.lh.-_nlhl

=T = ® T T T TTN
- - a

I T rrFT AT YT
A K o
L L .
.-.._._.-.._.h.-..-.h.-.h . P R L gk
. =11 BRLLErFEW
P 4 aa .

Mar. 24, 1998

L L L e e

..
- T T
.l.—..l.—.._..-.._ -..-..—. 4 4 L L

F s 4 %
ra 1 ET TR T
JE F & & F &S5

27T e e e a e s
-

*

* & F ¥ F F i N rTrsrF rTEFET BB EFrTT™g " T T
i e a2 2 " u . . ot e et e A AN

-i"

Ll
nrTCLCIH

L ]
t-i‘n‘i

..-.H.l..-..r.I..l.H .HFHL..H.F.FHL.H.-.".-.H.-.
-

L] LI KL NN K3
=== =
R i il ) it it | ] 3 SN AR
P I
-
-

& 4+ B & F R s FE &40 F 0

" F4 9 F+9 88

o HE*EE
o r® 4 rFr¥ 8 ¥

-

A e h h h kR
L | "N EEERLRLR
- 4 4k 4 F

L]

U.S. Patent



[ g o W . - [ 3
[ ] -.-..I_.- 4 & L ] L ] L
S AL, D
[ ] IR R E B IEEE IR N KX L
. - - . B S SN N + 4

- .lll L NN I N Ak R I

+
Wod e
+ -4 F
+ F d o
*
-
r
[ |
L d
d
1 F F H
-

'-i
r
LI B |

Lo
o om bWk k
'|-"".-|'|-+.-|r
- -
.'.-...
ni11=1

- - 44

m o
T
L |

L

1
earT

kA F¥fd rrdod F + 0

e
o

1

a
- rTT m T T

kE

..__._..__.- B { ¢ =Wk eame gy "
Sr T3 1 ELECELNTACS-TI1ITREITT

[ ]
. Ah%ﬁ“l-
" 1.3 . . . . -7 = * 7 - '
. - . . =L Jd L L L J
|q-1._.-h1-_..n._h._-._.-. K . * IR NN . o B N
.-.-. .-...-.-.-........;-.-...r__.._-.__.-...-.._.... 4 i " -.h.-..n.__l.rul.ﬂhl.-..-h .-.HL._h "

EATEEEFIET L
+

11

1_h-|t=htiht

=
4
1
=

L3 L
LU
rT o

-
Lo trobi

I l.rHl—...T..rH.I..H.r..l.h.—.thL

s am o & a ) " ¥ xR
- . . . l.._.i.l.l._

L
Lol
r

1 rT -—wmr=-=r
ek oaldod
1 T =A==

rr_ T _T_" - - -
a il LI IJIETZX ITELEICCECIE
L) o Ry =TT

. . P ) - . ) " |.+_l Ty
” A . Lo IR S - EERLITANEET b rET LT W N T

Y

bk b w dmod & g EE

._.n.-.I.-.I-.H.-.-hu.-.Ihlhuh +

-
*
L C N |

L
‘I-
*
-
L
+
-
*
]
]
]
]
]
r
'

L3
L

L]
T ]
!'.-.-..r . AL
T T T T T
'R a0 d a a1 ..
" r o ' -
T r oA = - - -
T N B B R
o ER R l1l.—lll.—lllll
L A N I I
LI L =4 = -
M momomomomom o=
P L LB I B O D I
+ x * + F ¥ FREE === =4 - -
L T A r rT a1 r.7 == == = =
2TaTaTs an - L ke dkk LI B T B B R
= mmmmypww o p kg oakdddas s s e s R R TA T T R b n b d X L L L R -

U.S. Patent



Des. 392,647

W . .l..l.l. o -.J.I.l...l.ld...l.l.l...l...l..ul.lll._.-.l..l..lu.l.l.lh.l -.1

.'.iiii._-..lii..._.l..l.-..-_.-..___ - k& & 4 4%
.'.. .-..'...‘.I.‘.I.‘...‘...*I.i ] -'.1..-.n‘..{.. t u ¢ u .'.h .‘.h .'.I i..i..-..-.H .Th
[ EE R E R AN N EN RN IR

1T =_= = = .
44 L 13144 Jdd . o a
- - .

FFFEEFEE
o

it Lt gt
IR NN N

] hifﬂ
[

= b

.I.l..-..ﬂ.-..- a

B EFm ke
|

[ ]
FE F*a

-+

- - - - -

L LR 12
-"a

PR L N
IHI

P . -y
A r i AT ENTYT T O,

-

- -
I-l—.l-..-.._..-. - 4

Sheet 4 of 4

]
L h'l
o

!

T ]

B Rl
T

| ]
[ §

AL m

]
=+ =+ A+
» m b4

= = d E = d EER
-

L |
l-lltl'l-'l
 H h % 4+ A + &

r -
—..J. r-..-.._l.I..‘ L % T- X 2
-

rEan
b e
g

H.-I..l-.ﬂ..-.lll.ﬂ.-.‘
s -
-

h 5
L]
H‘*-il
L |
L] LY
rr honw kT h
jhl.*hdl.-J:h:l.:j
LI e hi -
L
-

- % r A EFE A AR
F "

CRARKIRRS
= 4 .

+ & &

1. B

"
- .
.—.._..-.._-.-.l.l
-.mM LT ETENFTFALT
ML oaa et
R
TaEmLIENFNAT

Mar. 24, 1998

. -.
-k I.-.q.r L.ILqu e

d L E A .-.".'.-.l-.‘-.f

o

ML MR

- e
T e T T e e e e T T T T T T T NN ENENER]

L ==l d bk L L L L J LB . - g
[

]
s me
1#

-

a a pgd g Fapkdl
X u_r T 1 KT s
A K LA B EH 4L AN T T = F = r r T 1 r ="
+ N FEER, [ I..__h LR R RN LRGN N R R FT A
. . -
s a s raarrrrargrr i bd st rfd roearr rra P rTITEA [

L .r-..-.—.a.-.a.

F

r
¥
E
1]
L
rrT
*
L
r
*

L
r
+

U.S. Patent



	Claims
	Front Page
	Specification
	Drawings

