USO00D&127328

a2y United States Design Patent (o) Patent No.: US D812,732 S

Murakami et al. 45) Date of Patent: «« Mar. 13, 2018

(54) PROPELLER FAN 7,727,299 B2* 6/2010 Knowles ............ BO1D 46/0005
55/497

(71) Applican‘[: MITSUBISHI FI1I.ECTRIC D725,257 S * 3/2015 Huang .............cccconne.l. D23/370
CORPORATION, Tokyo (JP) D736,368 S * /2015 XU .ooiiiiiiiiiii, D23/370

’ D759,227 S *  6/2016 Lofy ...coooeiiiiiinninnnn, D23/370

D777901 S * 1/2017 Whittemore ................. D23/370

(72) Inventors: Tatsushi Murakami, Tokyo (IP);
Tsutomu Takahashi, Tokyo (IP); * cited by examiner
Toshikatsu Arai, Tokyo (JP); Hitoshi

Kikuchi, Tokyo (JP); Hiromichi Aoki, Primary Examiner — Cynthia Underwood

lokyo (JP); Yuuya Kousaka, lokyo (74) Attorney, Agent, or Firm — Studebaker & Brackett
(JP) PC
(73) Assignee: Mitsubishi Electric Corporation,
Tokyo (IP) (57) CLAIM
(**)  Term: 15 Vears The ornamental design for a propeller fan, as shown and
| described.

(21)  Appl. No.: 29/543,908

. DESCRIPTION
(22) Filed: Oct. 29, 2015

FIG. 1 1s a front, bottom and right side perspective view of

(30) Foreign Application Priority Data a propeller fan, showing our new design:
May 14, 2015 (JP) woooooooooeeeeeoe e 2015-010484  T1G. 21s a front view thereof;
H FIG. 3 1s a rear view thereof;
(51) LOC (1) ClL ..o, 23-04 FIG. 4 is a left side view thereof:
(52) U.S. Cl. FIG. § 1s a right side view thereof;
USPC ......................................................... D23/370 FG 6 iS 2] top View thereof;
(58) Field of Classification Search FIG. 7 is a bottom view thereof:
USPC . D23/382, 370, 378; D12/214 FIG. 8 is enlarged sectional view taken along line A-A of
CPC ., FO4D 25/105; F24F 1/025 FIG. 3:
See application file for complete search history. FIG. 9 is enlarged sectional view taken along line B-B of
_ FIG. 3; and,
(56) References Cited FIG. 10 1s a rear, bottom, and left side perspective view
- thereof.
U.s. PATENT DOCUMENTS The broken lines of FIGS. 1-10 illustrate portions of the
6,527,838 B2*  3/2003 Volo .oocccovvvnn.... BO1D 46/0005  propeller fan that form no part of the claimed design.
55/471
D586,455 S *  2/2009 Guthrie ........................ D23/412 1 Claim, 10 Drawing Sheets
(oL
}:;_,f"‘ . 1ﬁ”ii_‘:q ,
f;,} N ,': 1},\._,-._;-};
s H (/\ Y ‘
Y WA N
g "v—-‘—:’: :1"\“*&“ o7 "‘;"t” 1 :
*‘L:} - .---:::F F:;'-T‘-":"!
e A
-%g TR ;;/,,-?3, 3 f;.‘ -
‘h:z*:.._t ﬁi;.ﬁ{‘ﬁf "{f‘ 1 ‘,"ﬁ\ P



U.S. Patent Mar. 13, 2018 Sheet 1 of 10 US D812,732 S

Fig.1

i h-""'-.
LY ™
- -
~ -
“ *
. .
" ‘-""
- -
-~ .
- -y
. L
]
L1 LY
‘h .
LY
it n
4 -
1 "n
L
3 ™
I by
) b H_x
% r
- S .'
.-.-" -l-*-lilI = !
- - .
_...,..-"" * b ’ |
- ' Lt f '
- i ’ \ d '
- - ——
" ..-"" ‘?f ‘. ‘ 1
- - 1t F
- - y - T 'l" )
» - .r i =i ‘
. - I i\ , I
- r l".r}"-!'"*.."l"‘lk k
- - r i - b d
. : £ - s - ' i
] - "Ffl" - N Lf" ‘ \
’ L A B i O -’
' by b R ¢} ‘ |
! LR Ty e r vl - :
N . ’ R {
i o - ’
[ ’ l
7 4 1
1 - 2 £
a i
. \ - F ) i
RN ’ ! |
)
- L .r" .Fr :
” by
- N "-. ..-"" ) )
’ 4 - - )
F ..J‘-' 1‘ I|I|-l-'l"'Il-.-l. ﬁ--—-## !
‘ SO ) " 1
» d !
+ ’-' » - !
F '.b ’
¥ F LY - ol ’
'f ) % ..r-'r. |*- g d
r d b -ull"... ‘
, { LY L 4 l
, r y % ¥ '
’ d ! *\ * '
¢ i ! . e I
’ i ! Y. b ——— Ty *
) ¥ f ! l
o
f i ' ’ iy
, . . r ..d-’
. -
% g t F -
L1 i .'
* ] I ” it B I N
L
; -
-
L -
A 'y
-
L o
1 .
”
% s
Y F
\ e
o
% -
5 -
% -
. .
-
. >
~ F
. -
™ ”



US D812,732 S

Sheet 2 of 10

Mar. 13, 2018

U.S. Patent

Fig.2

o
ol Ll -

e
-

- W B AR
-
-
-

L
™
'y
%
L
L1
!
b
]
A ]
]
L] __.—
ﬂ. ..-r..l..ll-l_r.-.jlul._._l
-
‘
-~ -
) L
-
.._._._..i_l.l
“ Ty
.“_-...n_ﬂ H#..,._....
%
n‘r. _.__._.._.r
f .o v
H - r - 1
Yy M By B
o 4 =l
- !
LY .“.&..,
...._..,..ﬁ. = 7
t....r o= o
.-l..r....l-.!\
. - -
| T ol ol wm T
I
!
!
!
[]
|
L1
%
LY
L
LS
L
L]
L
'
Y
LY
LY )
3 -~
L
f
L]
r
- -

-

""—-u.--..-..l-l""""i-

-..h-—_.-..-‘-ﬂq—--‘“

L
T ugm



U.S. Patent Mar. 13, 2018 Sheet 3 of 10 US D812,732 S

Fig.3




US D812,732 S

Sheet 4 of 10

Mar. 13, 2018

U.S. Patent

Fig.4

’ .

.
- ? ¢
, - K 3
s .4

R o - L rrTE

T o oy oy o B



US D812,732 S

Sheet 5 of 10

Mar. 13, 2018

U.S. Patent

Fi1g.0

.._l._l._-_l-...l-nl....lll..l.l-..l-
Y

e e T R

- . -~ - 1
...1_._...-_.. ._.__._... .____.q. I -
™ Ll - -
i ol o
- f
. | v F
-
L __r.l.._!-_l..lil___.
) .....__.. ._.._._a
. L ¢
" - * __
’ o ’ ¥
P s i
# ’ !
.....t_- g _u
L ~ M
P il o
w rd ™
- i ’
t..\.. -
- - s,
- - i
_l.ll..l..lll.r.ll-l_.lfl.ul_l .‘.l- 1 -— g
..I.i..l-l. - i
A |
) ¥
\ ]
\ r



U.S. Patent Mar. 13, 2018 Sheet 6 of 10 US D812,732 S

Fig.6

k - r o o - 1
L1 - ¥ - N r ]
. ~ - \-‘ F_,;"' i b
\ ‘-p" -““"H . '.,-";..F ’ '
™
'h.\ ’ . . '-.- » F 1
s L L. A " ’ 1
% , \ L I # )
A r - - ‘ \
L ] ,
), ; -'_.'1._......::.{'1.“ -a:*'-"‘r’ f-"’ :
L]
1 _.pf s 1
ol r1 . P
# .,\"* i / /
Ly - L s (]
£ - - ” i
K - il o
A - ¥
£ - +
- F ) I
! . - »
’ s '_.."' - |' /
'y -~ - - 1 .-*'IIr
‘ myy sim o o ol s g gy, -F"‘ Ll gy My g S II"III‘I e e L
- - -y e
"h.H—-q!‘" .'.'lll , r.,-"""'. If ""‘l-n-._.__:' "--'.'
b {
i
\ )
L -~

el i B e B Bl - i e B ol i e i o B B Sl R R



U.S. Patent Mar. 13, 2018 Sheet 7 of 10 US D812,732 S

Fig./

I |
i F '
r'-""'----.. . :_l H"'r . v’ }‘. -__...-..--'.ri‘r = .
. "-.-h'-.r-—q-‘-HFH-f ‘-F ol i ..|---‘I .'-'"'-—-u--u-—.-nin--l-t-"- ‘.f"‘ i"l.
L ! .'I" _'__"' I _,.t‘-. - L
b - - - - -~ .
1 - F 3 - -
- =~ - -t ]
1 - Fa - P b
L] o L -+ -
W - -I"l' - . .
”
\ - ! I;' "# ’.-' 4
. - ; ! ’ - !
b i"" |..i l: ’ ""J i
. ’ L & i )
LY s ‘! I-E F - ]
¥ i ] ) ~”
’ + | SRl P i
r r bl } o )
! - p £ I
/ ol ol ~
- i - . )
P v i F-" AN !
,."’ .-r’# b - u....-‘- i
- ~ -
) "ﬂ'ﬁ \I'h. !,,pl" -l‘--lu ';
H L]
' - A 2, P N~
Wy .-!'-' ._..,tl"'- i - - i'
- gy = -""l----.,-'_—---l"'.' _."--I-..-"..--l"'-' - -'.""I-llll..--p..,—--"--



U.S. Patent Mar. 13, 2018 Sheet 8 of 10 US D812,732 S

Fig.8

._,..--" i
PO PP 8 e




U.S. Patent Mar. 13, 2018 Sheet 9 of 10 US D812,732 S

Fig.9

4
r:
.l':
J
.‘
(
NAN
RN
S
SR
NN
i

.‘ 7 2
/ / é ' l{/ «;ﬁ;fb
/ %m‘l: J'\""\ ******* lr' - '-}'- : -l’:‘/-‘l‘1 ‘)ﬁ (
::_ / 2 Y. ! b G‘-}\){‘
: S
e Y,‘} 1.‘
<.
- "“'{?‘tj



U.S. Patent Mar. 13, 2018 Sheet 10 of 10 US D812,732 S
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