
(19) United States 
(12) Reissued Patent 

Osborne et al. 
(10) Patent Number: 
(45) Date of Reissued Patent: 

USOORE43193E 

US RE43,193 E 
Feb. 21, 2012 

(54) HOSPITAL BED 
(75) Inventors: Eugene E. Osborne, Hebron, KY (US); 

John W. Koenig, Cincinnati, OH (US); 
Glenn C. Suttman, Batesville, IN (US); 
Matthew Visca, Fairfield, OH (US); 
John B. Wilker, Jr., Dillsboro, IN (US); 
Jeffrey R. Welling, Goose Creek, SC 
(US); Gregory W. Branson, Batesville, 
IN (US); Kenneth L. Kramer, Tai Po 
(HK); Bruce E. Dickman, Jr., 
Batesville, IN (US); Dean M. Valvano, 
Lawrenceburg, IN (US); Robert A. 
Kinker, Greensburg, IN (US); William 
L. Jacques, II, Mount Pleasant, SC 
(US); James K. Findlay, Fishers, IN 
(US); Francis C. Ganance, Cincinnati, 
OH (US) 

(73) Assignee: Hill-Rom Services, Inc., Batesville, IN 
(US) 

(21) Appl. No.: 11/513,424 

(22) Filed: Aug. 30, 2006 
Related U.S. Patent Documents 

Reissue of: 
(64) Patent No.: 6.957,461 

Issued: Oct. 25, 2005 
Appl. No.: 10/731,720 
Filed: Dec. 9, 2003 

U.S. Applications: 
(60) Continuation-in-part of application No. 10/657,696, 

filed on Sep. 8, 2003, now Pat. No. 7.296.312, and a 
continuation-in-part of application No. 10/648,053, 
filed on Aug. 26, 2003, now Pat. No. 6,880,189, which 
is a division of application No. 09/750,859, filed on 
Dec. 29, 2000, now Pat. No. 6,611,979, and a continu 
ation-in-part of application No. 09/751,031, filed on 
Dec. 29, 2000, now Pat. No. 6,691,346, which is a 
division of application No. 09/750,741, filed on Dec. 
29, 2000, now Pat. No. 6,658,680, and a continuation 
in-part of application No. 09/750,741. 

(60) Provisional application No. 60/490,467, filed on Jul. 
28, 2003, provisional application No. 60/489,171, 

s s S 

"A s os-- Eastersees re 

20% 

filed on Jul. 22, 2003, provisional application No. 
60/409,748, filed on Sep. 11, 2002, provisional appli 
cation No. 60/408,698, filed on Sep. 6, 2002, provi 
sional application No. 60/173,428, filed on Dec. 29, 
1999. 

(51) Int. Cl. 
A6G 7/05 (2006.01) 
A6G 7/08 (2006.01) 

(52) U.S. Cl. ..................................... 5/618; 5/616; 5/600 
(58) Field of Classification Search .............. 5/600, 610, 

5/611, 11, 613, 616-618 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

1,078,077 A 11/1913 Arnold 

(Continued) 

FOREIGN PATENT DOCUMENTS 

DE 3313843 A1 10, 1984 

(Continued) 

OTHER PUBLICATIONS 

Partial European search report from EP 06 07 7064 dated Jul. 24. 
2008. 

(Continued) 

Primary Examiner — Robert G Santos 
(74) Attorney, Agent, or Firm — Barnes & Thornburg LLP 

(57) ABSTRACT 

A bed for a person is provided. The bed includes a frame, a 
deck including a seat section and a foot section movable 
relative to the seat section. The bed further including a mecha 
nism that control movement of the foot section relative to the 
seat section. 

20 Claims, 105 Drawing Sheets 

/A- O or - States. 

  

  

  

    

  

  



US RE43,193 E 
Page 2 

U.S. PATENT DOCUMENTS 7,610,637 B2 * 1 1/2009 Menkedick et al. .............. 5,611 
7,703,158 B2 * 4/2010 Wilker et al. ....... 5,616 

2,527,1 11 A 10/1950 Widrich et al. 7,926,131 B2 * 4/2011 Menkedick et al. .............. 5,618 
2,799,545 A (E. Berne 2001/0011393 A1 8/2001 Brooke et al. 
3. S. A A. Ston 2001/0027578 A1 10, 2001 Brooke et al. 

4- 4 W 2001/0029628 A1 10, 2001 Ferrand et al. 
3.23.2 A 133 E. et al. ...................... 5,618 2001/0032362 A1 10/2001 Welling et al. 
3.665.528 A 5, 1972 K R tal 2002fOOO2742 A1 1, 2002 Osborne et al. 
ww- jellberg et al. 2002/0059679 A1 5, 2002 Weismiller et al. 

3,916,461 A '92. St 1 2002/0066142 A1 6/2002 Osborne et al. 
3.8% A 1929 Mich et al. 2002/0080037 A1 6/2002 Dixon et al. 

W - w 2003, OO19038 A1 1/2003 Welling et al. 
4,183,015. A 1/1980 Drew et al. 2003/0051291 A1 3/2003 Brooke et al. 
4,195,829. A 4, 1980 Reser 2003/0051292 A1 3/2003 Ferrand et al. 
4,324,010 A 4, 1982 Houlberg et al. 2003.01.15672 A1 6, 2003 Newkirk 
;:S A 1 E. Ri etal 2004/0034936 A1 2/2004 Welling et al. 
wk 4 f1987 Lindb1 t il 2004/O128765 A1 7/2004 Osborne et al. 
23.6% A g(34 km et al. 2004/0177445 A1 9, 2004 Osborne et al. 
4.8235 A 4, 1989 Bergenwall 2005, 0000020 A1 1/2005 Schermel 
4847939 A T. 1989 Pu s 2005, 0028281 A1 2, 2005 Ooyama et al. 
4862.529 A 9, 1989 E 2005/0172405 A1 8/2005 Menkedick et al. .............. 5,618 
49.21295 A 5, 1990 Stollenwerk 2006/0000021 A1* 1/2006 Hayes et al. ... 5,618 
5,073.463 A 12, 1991 Willis 2006.0075560 A1* 4, 2006 Osborne et al. . 5,618 
5097.550 A 3, 1992 Marra, Jr 2006/0096O29 A1* 5, 2006 Osborne et al. ..... 5,618 
5105,486 A 4, 1992 Peterson 2006/0162079 A1* 7, 2006 Menkedick et al. 5,624 
5.6000 A 11/1992 Peterson 2006/O16873.0 A1* 8, 2006 Menkedick et al. ... 5,618 
5.161.374 A 11/1992 Haves et all 2006/O168731 A1* 8, 2006 Menkedick et al. ... 5,618 
5.175.897 A 1, 1993 VE Jr 2008/0010748 A1* 1/2008 Menkedick et al. ... 5,600 
5.191663 A 3, 1993 Holder et al 2008/02O1847 A1* 8, 2008 Menkedick et al. ... 5,600 
5.305.004 A 4, 1993 Haves et all 2008/02O1851 A1* 8, 2008 Menkedick et al. ... 5,611 
5.22232 A 6, 1993 E. Jr 2008/0289.108 A1* 11/2008 Menkedick et al. ... 5/610 
5.230. 13 A 7, 1993 Foster et al 2009/0313758 A1* 12/2009 Menkedick et al. .............. 5,618 

E. A s 3. Shish FOREIGN PATENT DOCUMENTS 
4- I - aS 

5.255.403 A 10/1993 Ortiz DE 3716917 A1 12/1988 
5,279,010 A 1/1994 Ferrand et al. JP 2-156950 6, 1990 
5,300,926 A 4, 1994 Stoeckl JP 11299837 11, 1999 
5,422,521. A 6/1995 Neer et al. NL 67.16888 6, 1969 
RE35,201 E 4, 1996 Krauska WO WO97/20534 6, 1997 
5,542,136 A 8/1996 Tappel WO WO99,52487 A1 10, 1999 
5,577,280 A 1 1/1996 Elliott WO WOOO-69386 11, 2000 
5,708,997 A 1/1998 Foster et al. WO Of 74286 A 10, 2001 
5,715,548 A 2f1998 Weismiller et al. 
5,723,423. A 3/1998 Van Slyke OTHER PUBLICATIONS 

35. A Asd et al. Supplementary European Search Report from EP 0375 9227 dated 
5,878,452 A 3, 1999 Brooke et al. Jul. 9, 2009. 
5,906,016 A 5, 1999 Ferrand et al. Emme3 Bed Brochure, purported by Defendants to have been pub 
5,906,017 A 5, 1999 Ferrand et al. lished circa Mar. 1996 ("emme3 Bed Brochure Italian'). 
6,008,598 A 12/1999 Luffet al. Emme3 Bed Brochure, purported by Defendants to have been pub 
g; A 358 East et al lished circa May 1997 (“emme3 Bed Brochure English”). 
6. 1823 10 B1 2, 2001 WE I. Emme3 Instructions for Use, purported by Defendants to have been 
6,185,767 B1 2,200 Brookee all published circa Mar. 1998 (emme3 Instructions). 
6,199,508 B1 3, 2001 Miale et al. Complaint (filed Jun. 17, 2010 by Plaintiffs, Hill-Rom, Inc. Hill-Rom 
6,208,250 B1 3, 2001 Dixon et al. Services and Hill-Rom Company). 
6,320,510 B2 11/2001 Menkedick et al. Answer and Counterclaims of Defendants Huntleigh Healthcare 
6,336,235 B1 1/2002 Ruehl LLC and Huntleigh Healthcare, Inc. to the Complaint of Hill-Rom. 
3. s:k $383 ER al Inc., Hil-RomServices, Inc., and Hill-Rom Company, Inc. (filed Aug. 
647392 B2 11/2002 E. 5, 2010 by Defendants Huntleigh Healthcare LLC and Huntleigh 

- Healthcare, Inc.). 
gi: R 29: Stinget al. Reply to Counterclaims (filed Aug. 16, 2010 by Plaintiffs, Hill-Rom, 
6,539,566 B1 * 4/2003 Hayes ............................... 5,618 Inc. Hill-Rom Services and Hill-Rom Company). 
6,611,979 B2 * 9/2003 Welling et al. .................... 5,624 Plaintiff Hill-Rom's First Set of Interrogatories to Defendant (filed 
6,658,680 B2 12/2003 Osborne et al. Sep. 17, 2010 by Plaintiffs, Hill-Rom, Inc. Hill-Rom Services and 
6,691,346 B2 2/2004 Osborne et al. Hill-Rom Company). 
6,789,280 B1 9, 2004 Paul Plaintiff Hill-Rom's First Request for the Production of Documents 
6.826,793 B2 12/2004 Tekulve and Things to Defendant Huntleigh (filed Sep. 17, 2010 by Plaintiffs, 
6,880,189 B2 ck 4/2005 Welling et al. Hill-Rom, Inc. Hill-Rom Services and Hill-Rom Company). 
$2.5 E: ck 1339; s s al . . . . . . . . . . . . . . . . . . Huntleigh Healthcare LLC's First Request to Hill-RomServices, Inc. 
7396.33 B2 11/2007 Menkedick et al 5,611 for Production of Documents and Things (filed Sep. 22, 2010 by 
7.406,731 B2 * 8/2008 Menkedick et al. 5,618 Defendants Huntleigh Healthcare LLC and Huntleigh Healthcare, 
7,441.291 B2 * 10/2008 Hayes et al. ....... 5,618 Inc.). 
7,454,805 B2 * 1 1/2008 Osborne et al. 5,618 Huntleigh Healthcare LLC's First Request to Hill-Rom Company, 
7,506,390 B2 * 3/2009 Dixon et al. ... 5,713 Inc. for Production of Documents and Things (filed Sep. 22, 2010 by 
7,520,006 B2 * 4/2009 Menkedick et al. 5,618 Defendants Huntleigh Healthcare LLC and Huntleigh Healthcare, 
7,533,429 B2 * 5/2009 Menkedick et al. .............. 5,611 Inc.). 

  



US RE43,193 E 
Page 3 

Huntleigh Healthcare LLC's First Request to Hill-Rom, Inc. for 
Production of Documents and Things (filed Sep. 22, 2010 by Defen 
dants Huntleigh Healthcare LLC and Huntleigh Healthcare, Inc.). 
Defendant Hunteligh Healthcare LLC's First Set of Interrogatories 
(Nos. 1-11) to Plaintiff Hill-Rom Company, Inc. (filed Sep. 22, 2010 
by Defendants Huntleigh Healthcare LLC and Huntleigh Healthcare, 
Inc.). 
Defendant Hungleigh Healthcare LLC's First Set of Interrogatories 
(Nos. 1-11) to Plaintiff Hill-Rom Services, Inc. (filed Sep. 22, 2010 
by Defendants Huntleigh Healthcare LLC and Huntleigh Healthcare, 
Inc.). 
Defenant Huntleigh Healthcare LLC's First Set of Interrogatories 
(Nos. 1-11) to Plaintiff Hill-Rom, Inc. (filed Sep. 22, 2010 by Defen 
dants Huntleigh Healthcare LLC and Huntleigh Healthcare, Inc.). 
Hill-Rom's Initial Disclosures (filed Sep. 30, 2010 by Plaintiffs, 
Hill-Rom, Inc. Hill-Rom Services and Hill-Rom Company). 
Initial Disclosures for Defendants Huntleigh Healthcare LLC, and 
Huntleigh Healthcare, Inc. (filed Sep. 30, 2010 by Defendants 
Huntleigh Healthcare LLC and Huntleigh Healthcare, Inc.). 
Case Management Plan Order (filed Nov. 5, 2010). 
Plaintiffs' Preliminary Infringement Contentions (filed Nov. 5, 2010 
by Plaintiffs, Hill-Rom, Inc. Hill-Rom Services and Hill-Rom Com 
pany). 
Responses and Objections of Defendants Huntleigh Healthcare LLC 
and Huntleigh Healthcare Inc. to Plaintiff Hil-Rom's First Set of 

Interrogatories (1-5) (filed Nov. 18, 2010 by Defendants Huntleigh 
Healthcare LLC and Huntleigh Healthcare, Inc.). 
Responses and Objections of Defendants Huntleigh Healthcare LLC 
and Huntleigh Healthcare Inc to Plaintiff Hill-Rom's First Request 
for Documents and Things (filed Nov. 18, 2010 by Defendants 
Huntleigh Healthcare LLC and Huntleigh Healthcare, Inc.). 
Plaintiffs Hill-Rom, Inc.’s Hill-Rom Services, Inc.'s and Hill-Rom 
Company, Inc.'s Consolidated Answers and Objections to Defendant 
Huntleigh Healthcare LLC's First Set of Interrogatories (Nos. 1-11) 
(filed Nov. 22, 2010 by Plaintiffs, Hill-Rom, Inc. Hill-Rom Services 
and Hill-Rom Company). 
Plainitffs Hill-Rom, Inc.'s, Hill-Rom Services, Inc.'s and Hill-Rom 
Company, Inc.'s Consolidated Responses and Objections to Defen 
dant Hunteligh Healthcare LLC's First Request for Production of 
Documents and Things (filed Nov. 22, 2010 by Plaintiffs, Hill-Rom. 
Inc. Hill-Rom Services and Hill-Rom Company). 
Defendants' Preliminary Invalidity Contentions (filed Dec. 22, 2010 
by Defendants Huntleigh Healthcare LLC and Huntleigh Healthcare, 
Inc.)—Exhibits A-H. 
European Search Report for EP 10 179937, dated Jun. 29, 2011, 5 
pageS. 
European Search Report for EP 10 179960, dated Jul. 6, 2011, 5 
pageS. 

* cited by examiner 



U.S. Patent Feb. 21, 2012 Sheet 1 of 105 US RE43,193 E 

  



US RE43,193 E Sheet 2 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 3 Of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 4 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 5 Of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 6 of 105 US RE43,193 E 

  



U.S. Patent Feb. 21, 2012 Sheet 7 of 105 US RE43,193 E 

  



U.S. Patent Feb. 21, 2012 Sheet 8 of 105 US RE43,193 E 

670 660 t N-- 1) || 30 
654 Y1 652 658 S 656 690 Y 670 SF 2 / Yy 668 ) 666 a T-67; 

-658 670 

  

  



US RE43,193 E Sheet 9 Of 105 Feb. 21, 2012 U.S. Patent 

14 Fig. 

  



US RE43,193 E Sheet 10 Of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 11 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 12 of 105 Feb. 21, 2012 U.S. Patent 

ff/ 

96 
| <<<<<? ===[]; | 

# | | | 

  



US RE43,193 E Sheet 13 Of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 14 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 15 Of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 16 of 105 US RE43,193 E 

1 

----- -- AV 2222222 --25 

120-s CNS 116 N 

13, is . EN - O 

  

  



U.S. Patent Feb. 21, 2012 Sheet 17 Of 105 US RE43,193 E 

  



US RE43,193 E U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 19 Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 20 Of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 21 Of 105 Feb. 21, 2012 U.S. Patent 

210 

§ 
NOEN NOEN NOEN NOENINGSTOESIS) S, 

  



US RE43,193 E Sheet 22 Of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 23 Of 105 US RE43,193 E 

* |ass ?es - ?" 
\ V 252 y- 1 - 

\\ V Š- 1 
N NCs).25° 14N\S i), 12, NS s 3. 669 (N 70 

--- 260 21. N 
  



U.S. Patent Feb. 21, 2012 Sheet 24 of 105 US RE43,193 E 

  



US RE43,193 E Sheet 25 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 26 of 105 Feb. 21, 2012 U.S. Patent 

Y 

SST 
a 7777 

  

  

  



U.S. Patent Feb. 21, 2012 Sheet 27 Of 105 US RE43,193 E 

  



U.S. Patent Feb. 21, 2012 Sheet 28 Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 29 Of 105 Feb. 21, 2012 U.S. Patent 

  

  

  

  

  

    

  

  

  

  



US RE43,193 E Sheet 30 Of 105 Feb. 21, 2012 U.S. Patent 

SS Y 

DA 

«zzzzzzzz! JOE E SOE-E-E-A-E-No.No., No.zzZzZ 

z??ZZA 

  

  

  



US RE43,193 E Sheet 31 Of 105 Feb. 21, 2012 U.S. Patent 

  

  

  



US RE43,193 E Sheet 32 Of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 33 Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 34 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 35 of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 36 of 105 US RE43,193 E 

  



U.S. Patent Feb. 21, 2012 Sheet 37 of 105 US RE43,193 E 

J3SY 540 
542 

  



US RE43,193 E Sheet 38 of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 39 of 105 US RE43,193 E 

562 a-550 
xxx xxxY S \,\ a YaYa YaYa YaYaaaaaa. a N 

  



U.S. Patent Feb. 21, 2012 Sheet 40 of 105 US RE43,193 E 

  



US RE43,193 E Sheet 41 of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 42 of 105 

  



U.S. Patent Feb. 21, 2012 Sheet 43 of 105 US RE43,193 E 

  





US RE43,193 E Sheet 45 of 105 Feb. 21, 2012 U.S. Patent 

0 | 9 

#799 

  



US RE43,193 E Sheet 46 of 105 Feb. 21, 2012 U.S. Patent 

  





US RE43,193 E Sheet 48 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 49 of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 50 Of 105 US RE43,193 E 

  



U.S. Patent 

822 

977 

983 982 

98. 
976 

980 976 983 

972 981 982 - - 
Fig. 75 979 

  

  



U.S. Patent Feb. 21, 2012 Sheet 52 of 105 US RE43,193 E 

938 N 

  



U.S. Patent Feb. 21, 2012 Sheet 53 Of 105 US RE43,193 E 

957 
N106 

10 15 
1022 

O 

- | ". 
10% -- s 1 Of 8 

988 

f00 1916 



U.S. Patent Feb. 21, 2012 Sheet 54 of 105 US RE43,193 E 

- - - - is lS 

  



U.S. Patent Feb. 21, 2012 Sheet 55 Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 56 of 105 Feb. 21, 2012 U.S. Patent 

990|| 

  



U.S. Patent Feb. 21, 2012 Sheet 57 Of 105 US RE43,193 E 

  



U.S. Patent Feb. 21, 2012 Sheet 58 Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 59 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 60 of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 61 of 105 US RE43,193 E 

S 

  



US RE43,193 E Sheet 62 of 105 Feb. 21, 2012 U.S. Patent 

  

  

  



US RE43,193 E Sheet 63 of 105 Feb. 21, 2012 U.S. Patent 

26 ‘???   



U.S. Patent Feb. 21, 2012 Sheet 64 of 105 US RE43,193 E 

-2- 
248 s 

b. 32 1328 1352 1522 6 
- - - - V 

1336 1344 1314 95 -- 1342 334 

  



U.S. Patent Feb. 21, 2012 Sheet 65 Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 66 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 67 of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 68 of 105 US RE43,193 E 

  



US RE43,193 E Sheet 69 Of 105 Feb. 21, 2012 U.S. Patent 

A72 

*ºrL • 

e ?S?N?SRSSONNNNNN No. N?z?zy???ZZZZZZZZZZZZZZZZZZZZ ZZZZ 44 

N 

QS Š?SS SS-SN-SS Š>} 

1 OO Fig. Fig. 98 

  

  

  

  

  

  

  



U.S. Patent Feb. 21, 2012 Sheet 70 of 105 US RE43,193 E 

  



US RE43,193 E Sheet 71 of 105 Feb. 21, 2012 

S 
y 

U.S. Patent 

  

  

  

  

  

  



US RE43,193 E 

499 

Sheet 72 Of 105 Feb. 21, 2012 U.S. Patent 

1 O2 

  



U.S. Patent Feb. 21, 2012 Sheet 73 Of 105 US RE43,193 E 

  



U.S. Patent Feb. 21, 2012 Sheet 74. Of 105 US RE43,193 E 

\ 

( + 
s 
bo 
r t 

  



U.S. Patent Feb. 21, 2012 Sheet 75 Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 76 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 77 of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 78 of 105 US RE43,193 E 

s 
686-- 52 s al t s 6 B. 2 

N 

    

  

  

  



US RE43,193 E Sheet 79 of 105 Feb. 21, 2012 U.S. Patent 

  

  



US RE43,193 E Sheet 80 Of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 81 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 82 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 83 of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 84 of 105 US RE43,193 E 

R 
s 

Yra. 

o 
O 

  

  



U.S. Patent Feb. 21, 2012 Sheet 85 of 105 US RE43,193 E 

  



U.S. Patent Feb. 21, 2012 Sheet 86 of 105 US RE43,193 E 

t 
n 
r 
- 
on N 

d 
d 
s 

ce ano 
c O 
s as sas 

se SS5 e- n n 
n NSN 

ury C 
p 

s 

S-a 
f 

WC 
r a 

s pe ar 
o n r 
p 

NN ce n f 
and 
ca 

É 

  



US RE43,193 E Sheet 87 Of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 88 Of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 89 of 105 Feb. 21, 2012 U.S. Patent 

  



US RE43,193 E Sheet 90 Of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 91. Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 92 Of 105 Feb. 21, 2012 U.S. Patent 

? COZ 
/ 

| 

  



US RE43,193 E Sheet 93 Of 105 Feb. 21, 2012 U.S. Patent 

|× 

  



U.S. Patent Feb. 21, 2012 Sheet 94. Of 105 US RE43,193 E 

  



US RE43,193 E Sheet 95 Of 105 Feb. 21, 2012 U.S. Patent 

  



U.S. Patent Feb. 21, 2012 Sheet 96 of 105 US RE43,193 E 

  



U.S. Patent Feb. 21, 2012 Sheet 97 of 105 US RE43,193 E 

  














































































































