US00D&07824S

a2 United States Design Patent (o) Patent No.: US D807,824 S

Krivonak et al. 45) Date of Patent: «+ Jan. 16, 2018

(54) HEAT SPREADER 6,807,058 B2 * 10/2004 Matteson ............ HO1L 23/3672
165/185

(71) Applicant: GENERAL ELECTRIC COMPANY, D503,691 S * 4/2005 Standing ................. HO1L 24/34
Schenectady, NY (US) D13/182

D661,261 S *  6/2012 Taylor ..........oovvvieeninnnn, D13/179

(72) Inventors: Andrew Louis Krivonak, Erie, PA 9,353,996 B2* 52016 Chang ................. F28D 15/0266
6 Rodarte ........coocoov. D13/179

(US); Shreenath Shekar Perlaguri, D773,409 8 * 127201
Bangalore (IN); Rajendra
Yammanuru, Bangalore (IN);
Arunpandi Radhakrishnan, Bangalore

* cited by examiner

Primary Examiner — Derrick Holland

(IN) (74) Attorney, Agent, or Firm — Global Patent Operation;
(73) Assignee: General Electric Company, John A. Kramer
Schenectady, NY (US)
(**)  Term: 15 Years (57) CLAIM
(21) Appl. No.: 29/571,352 The ormamental design for a heat spreader, as shown and
described.
(22) Filed: Jul. 18, 2016
(51) LOC (11) CL .. 13-02
(52) U.S. CL DESCRIPTION
USPC e, D13/118; D13/179
(58) Field of Classification Search FIG. 1 1s a perspective view of a heat spreader depicting our
USPC ... D13/101, 102, 110, 118, 121, 145, 179, new demgn
D13/181, 182, 199 FIG. 2 1s a top view thereof;
CPC ... HOI1L 23/36; HO1L 23/427; HO1L 23/3672; FIG. 3 1s a bottom view thereof;
HO1L 2924/00; HO1L 2924/0002; HO1L FIG. 4 1s an end view thereof;
21/50; HO1L 24/34; F28F 9/22 FIG. 5 1s an opposite end view thereof;
See application file for complete search history. FIG. 6 is a side view thereof;
_ FIG. 7 1s an opposite side view thereof; and,
(56) References Cited FIG. 8 1s an additional perspective view thereof.
The broken line portion of the figure drawings 1s included to

U.S. PATENT DOCUMENTS

show unclaimed subject matter only and forms no part of the

D411,509 S *  6/1999 Schlegel .....cccccooovv...... D13/118  claimed design.
6,538,320 B1*  3/2003 Tosaya ................. HO1L 21/50
257/706 1 Claim, 6 Drawing Sheets

e, \.\__‘\
- _ e
"'h-\_\_‘-:‘_-_. . - 'T;_ "'\-:__i‘
T e T
Tl T T
H“-\_MH‘ "‘“M._‘__
‘;“"‘"-a,_ T — “"-a.
M el L eC “H“H-.
e S J-. - F'F: -
L e
‘\""n,_ " - le e
\"‘1-.\_\_ - " o
~ ~ :
e - ____.a-,;_.-;‘;‘r;!;-
- - o & .T...;'f-.‘)
- HH‘ L aTTee = - 0
S Ca v =TT :-_._'__-":.- - e - . ‘f'___.--"".
e "":.-_:: - . TeT e - ’___J__..a-
-».‘\_\_“ - .,--.,.‘-.__“:'. —— ___'_:: __,-'.. —
"‘1.“__ -] et I'T"- .,I"“‘-:E;:.q. s 1. i-__._,..-ﬂ'
-‘-"\-I‘:_ | !'. . uff\_f;t_'_.p . ‘._'__..!"-"'
- h._\. - [ ] -




US D807,824 S

Sheet 1 of 6

Jan. 16, 2018

U.S. Patent

I E

. ] ' :
+ 1 '
- . | _
] + L] . r -
.—. ¥ L] L]
1 .—. a r 1 L] L] 1
r .—. n .- ] L] L] i L]
r n g [ ] L]
] + q - : - ._ |
| r .—. ._. o L] L] 1 L]
...l..l....-.-.l - . ;
- -
— . - .
.1-l...1-l.l.l. ..1-.l..1.l|.|.l|
- ..-‘-.I ‘--~1
e - =
- s
-
- -
- " .....1...... - -
-I‘- '
el .I..J_u-. .1..1..1.l......-. .l.-...!l
T —
-
- i -
-
-
|.1....l.1_.1 .-..1.!..
. o L
..l.‘..\l.. .1.1.ll..lllu .I.Ll.-.lu.l.-u \.l‘.l.l-!
l‘l-- - - -I‘~ ]
- - - I.--..l.. .‘..1.1...1.!
.l.lll-. .l.-.,...ll .ll.l.l.l .l.l.ll.l
o e T - -
- - - . L] . e T A
.l.l...-.] - o - - 1..1..1.l r - *
- - .l.l.........l -7
e ] .I.L.-.l . - T
.l.\l.h ..1..1.!. Cial llllu
T ] -~
L |.|..1.|
-
.

e e
L RL R _RL KT BT B}

-
R A A
L .
. P A A A ]
-
PRI I I



U.S. Patent Jan. 16, 2018 Sheet 2 of 6 US D807.824 S

-_—-amemew o
- amam amamm
- T T

m N N N N NN N N N N N N NN N N N N N N N N NN N N N N N N N -
_.._.._.._.._.._.._.._,_,_.._.._.._.._,_,_.._,_,_.._,_,_.._,_.t ——

rT " -

= .{‘u """'"'"'""""'"'"'"'"'""""'"'"'"'""'"""'"'"'"'""""'"'"'"'""'"""'"'""""""""""""1 f.”"'. N

] b e e e e oy o Ao A A e 3 o A o A A A e o 3o o A A A e o 3 o Ao A A A Ao 4 o e eyt o

~ .y

Lt
e | 9
L.

d—-l-l = ke i i ke b e e ke mhe e ke ke i e ke e e e i i e ke i e ke b i e ke b e ke mhe e ke ke i e ke ke e e ke i e ke b i ke ke b e ke ke i e ke i e b i i e b i e ke b i e ke b e ke ke i ke ke i e b e i e ke i e ke b e e ke b e ke ke i b ke i e ke ke i e b i e ke b e e ke b e ke ke i e ke i e b e i e b i e ke b e e ke b e ke ke




S. Patent

an. 16, 2018 Sheet 3 of 6

dir = ol o o

e e e e i

r

e, } -

ke alir e ol

h—L—L—L = A

™ ™ ™

* alir 2lir 2ir ofir ir ofir olie ofir ol e olic e e olie e olie ol e olie ol e ol e ol ol ol e alir aiir ir e afir e oic olc e olie e e ol ol olie ol e olie ol olie olie ol olie e e olie ol ilir alir nlir 2ir ol e ofic o oiie ol e olie ol olie olie e alie ol e alie ol e ol e olie ol i

- o -

i alir 2 ir v 2lir e ofic e e ofie e oie ol o olie ol e olie ol olie ol e olie ol e ol ol

FIRF I S S N I N S I B R

* ¥k F o F S F Y F A F A

- mmmaa
i R T T N T I I A A A e

e i —— ] . . . . . . . . . . . . .

[ ST
[P I SR S S S S S S S S S S S S S -

T T T T T T T T T T T T T T T T T ' T CTET T T TTTTTTTTOTTTT T T T T T T T

-em o omm

LR T S N I .
+ ¥ ¥+ F ¥

T T T T T ETETTTTTTETTET®ETTTET

e e S S S S S S S S S S S S S S S S S e S Tt

T T T

i e e e o

.lll -
n..n.-n..n.\'. }.-n-n.n

nlir alir alir 2iir alir e ofir e e ol ol

ol ol e ol ol e ol ol e ol A

= ol ol ol ol ol

L] LR B B BE B B BE B BE B BE BE B B BE B B BE B BE L BE BE BE BE BE B BE BE BE BE B BE BE B BE B BE BE BE BE BE BE BE BE BE BE BE BE B BE BE B BE BE BE L B BE BE BE BE BE BE BE BE B BE B B BE BE BE B BE B BE BE BE BE B BE BE BE BE BE B B BE B B B BE B B BE BE BE B BE BE B BE B B BE BE B BE BE BE B B BE B B BE B BE B BE BE B BE BE B BE BE BE BE B BE BE B B B BB

T e o e
; (s

P

T o eSS oy S

-

A 3 A 3 A pa2 R -2

ol nlie sl slie slie slie alie slie slie slie sl alie slie ol olie ol ol ol SEEEE

Bl i b e e i e o e o

-
T e
- Em Em R R R R EEEEE .-
R N
; S S S S S ST S A PSS S S S S S S S S S S S S S S S S S PO S S S S S S S S S S S S S S S S S S S ST S S SN S S S ST S S SN S S S S S SN S S S S S S S S S S S S S S SV S ST T
e e e e e e e e e e e e e el e e e e e ol ol ol e e e e e mle mle ol ol e e e ol el el el sl e e ol e e el ol ol sl e e e e mle ol ol el el e e el ol mle ol ol e ol ol e ol el el sl e e e e e ol ol el sl e e el e mle ol ol e el e el el o e
SN L ML L L L L L L L L R L L SNl L L L L L L L L L L L L L L L L L L L L L L L L S e e
—n—n [ —— P -—

[ S S S S S S S S

_— .

- v =T -

-— - — - .

T T T T T T T A T T T T T T T T T T TR T T T W T W T T W W W W W W™ -

el i e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e o e e e e e e e e e e e e o e e e e e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o ]

- rTr—Tr—TrTr-rrTr—r—-rr-r-r-r-r

- e s

- e e el

r

- -

—_—

- e

- —_

e - —-—

S D807,824 S



U.S. Patent Jan. 16, 2018 Sheet 4 of 6 US D807.824 S

FIG. 4 FIG. 5
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FIG. 8
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