
(12) United States Patent 
Nielsen et al. 

US008644965B2 

US 8,644,965 B2 
Feb. 4, 2014 

(10) Patent N0.: 
(45) Date of Patent: 

(54) MARKING DEVICE DOCKING STATIONS 
HAVING SECURITY FEATURES AND 

(75) 

(73) 

(21) 

(22) 

(65) 

(60) 

(51) 

(52) 

(58) 

METHODS OF USING SAME 

Inventors: Steven E. Nielsen, North Palm Beach, 
FL (US); Curtis Chambers, Palm Beach 
Gardens, FL (US); Jeffrey Farr, Jupiter, 
FL (US) 

Assignee: CertusVieW Technologies, LLC, Palm 
Beach Gardens, FL (US) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 1010 days. 

Appl. No.: 12/571,408 

Filed: Sep. 30, 2009 

Prior Publication Data 

US 2010/0085701A1 Apr. 8, 2010 

Related US. Application Data 

Provisional application No. 61/102,115, ?led on Oct. 
2, 2008. 

Int. Cl. 
H05K 5/00 (2006.01) 
H05K 7/00 (2006.01) 
G06F 1/16 (2006.01) 
G05B 19/18 (2006.01) 
US. Cl. 
USPC ................. .. 700/58; 361/679.01; 361/679.02; 

700/56 
Field of Classi?cation Search 
USPC ........... .. 361/679.02, 679.33, 679.35, 679.41, 

361/679.01; 700/56, 58 
See application ?le for complete search history. 

Docking station 100 
Cradle 11B 

(56) References Cited 

U.S. PATENT DOCUMENTS 

3,988,922 A 11/1976 Clark et al. 
4,623,282 A 11/1986 Allen 
4,899,293 A 2/1990 Dawson et a1. 
4,989,151 A 1/1991 Nuimura 
5,103,920 A 4/1992 Patton 
5,150,295 A 9/1992 Mattingly 
5,214,757 A 5/1993 Mauney et a1. 
5,293,911 A 3/1994 Akeel 
5,299,300 A 3/1994 Femal 
5,329,464 A 7/1994 Sumic et a1. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

CA 2386200 4/2000 
CA 2435290 8/2002 

(Continued) 
OTHER PUBLICATIONS 

U.S. Appl. No. 12/855,977, ?led Aug. 13, 2010, Nielsen et a1. 

(Continued) 

Primary Examiner * Anthony Haughton 

(57) ABSTRACT 

Docking stations and docking methods are provided for use 
With marking devices used for marking the presence or 
absence of an underground facility in a dig area. The docking 
station may serve as a home base for storage of a marking 
device, for charging the battery of a marking device, for 
transferring data to and from a marking device, and for secur 
ing a marking device against unauthorized use and/or theft. 
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41 Claims, 22 Drawing Sheets 

Marking device 150 

Wired 
connection 

140 

5, 
rindicators 130 

Manual 

Doddng station 
interface 174 

Safety 
: / strap 142 

I Support housing 114 

/— Power Interface 126 

K- Communicetions interface 122 

\RFID reader 129 

\‘ E Handle 15B 

Trigger 166M T Control 
[electronics 110 

Rechargeable 
f batteries 172 

Marking 
dispenser 
holder 162 

Markmg 
r K 

W wmmls 134 dispenser 180 \ 
I : / Audio output 138 RFID tag 178 

: I -|\ electronics 128 

f Baee110 



US 8,644,965 B2 
Page 2 

(56) References Cited 6,949,052 B2 9/2005 Millington et al. 
6,956,564 B1* 10/2005 Williams .................... .. 345/179 

U_S_ PATENT DOCUMENTS 6,958,690 B1 10/2005 Asher et al. 
6,972,698 B2 12/2005 Deguchi 

5,379,045 A 1/1995 61115611 6161. 6,973,291 B1 12/2005 Bellows 
5,381,338 A 1/1995 wysocki 6,975,942 B2 12/2005 Young et al. 
5,467,271 A 11/1995 Abel 6161. 6,999,021 B2 2/2006 Taylonln 
5,486,067 A 1/1996 Huynh 7,009,399 B2 3/2006 Olsson et al. 
5,490,646 A 2/1996 Shaw 7,048,320 B2 5/2006 Rubelet al. ................ .. 296/376 
5 517419 A 5/1996 Lanckton 7,079,990 B2 7/2006 Haller et a1. 
53529243 A @1996 Huynh 7,269,002 B1 9/2007 TllfIlefetal. 
5,553,407 A 9/1996 Stump 7,319,387 B2 1/2008 Willson et al. 
5,659,985 A 8/1997 Stump 7,372,247 B1 5/2008 Giusti et al. 
5,673,050 A 9/1997 Moussally 6161. 7,400,976 B2 7/2008 Young eta1~ 
5,689,415 A 11/1997 calotychos et 31‘ 7,443,154 B1 10/2008 Merewether et al. 
5,699,244 A 12/1997 Clark’Jr‘ 7,451,721 B1 11/2008 GarZa et al. 
5,704,142 A V1998 Stump 7,469,247 B2 12/2008 Cossins et al. 
5,734,348 A 3/1998 Aoki et 31‘ 7,482,973 B2 1/2009 Tucker et al. 
5,751,450 A 5/1998 Robinson 7,532,127 B2 5/2009 Holman et al. 
5,769,370 A 6/1998 Ashjaee 7,626,496 B1 12/2009 Asher et al. 
5,819,859 A 10/1998 Stump et 31‘ 7,636,901 B2 12/2009 Munson 
5,848,373 A 12/1998 Delorme et 31‘ 7,640,105 B2 12/2009 Nielsen et al. 
5918565 A * 7/1999 Casas ““““““““““““““ “ 116/211 7,733,077 B1 6/2010 Merewetheretal. 
6,026,135 A 2/2000 MCFee 6161. 7,741,848 B1 6/2010 Olsson 
6,037,010 A 3/2000 Kahmann 6161. 7,773,095 B1 8/2010 Badmk etal 
6,053,260 A 4/2000 Boon 7,834,801 B2 11/2010 Waite et al. 
6,064,940 A 5/2000 Rodgers 7,834,806 B2 11/2010 Tucker et al. 
6,074,693 A 6/2000 Manning 7,889,124 B2 2/2011 Islam et al. 
6,079,114 A 6/2000 TOeWS 7,889,888 B2 2/2011 Deardorffet al. 
6,095,081 A 8/2000 GOCheIlOuI 7,929,981 B2 4/2011 Sangberg 
6,119,376 A 9/2000 Stump 7,978,129 B2 7/2011 Sawyer et al. 
6138906 A 10/2000 DeMayO 7,986,246 B2 7/2011 Angelis et al. 
6,140,798 A 10/2000 Krieger 8,081,112 B2 12/2011 Tucker et al. 
6,169,517 B1 1/2001 Eslambolchi 8,106,660 B1 1/2012 Merewether et al. 
6,188,392 Bl* 2/2001 O’Connor 6161. .......... .. 345/179 8,118,192 B2 2/2012 Daughtery 
6,240,360 B1 5/2001 Phelan 8,144,245 B2 3/2012 Vlk 
6,282,477 B1 8/2001 61161616161. 8,264,409 B2 9/2012 Mlller 
6,285,911 B1 9/2001 Watts et 31‘ 8,311,765 B2 11/2012 Nlelsen et al. 
6,292,108 B1 9/2001 Straser et a1‘ 2002/0035432 A1 3/2002 Kubica et al. 
6,294,022 B1 9/2001 Eslambolchi 6t 61. 2002/0053608 A1 5/2002 Zeck eta1~ 
6,299,934 B1 10/2001 Manning 2002/0103625 A1 8/2002 Card et al. 
6,320,518 B2 11/2001 Saekiet a1‘ 2002/0115472 A1 8/2002 Andress 
RE37,574 E 3/2002 Rawlins 2002/0122000 A1 9/2002 Bradley et al. 
6 360 931 B1 3/2002 Morford 2002/0130906 A1 9/2002 Miyaki 
6:375’038 B1 4/2002 Daansen et a1‘ 2002/0146272 A1 10/2002 COIIOVeI 
6,388,629 B1 5/2002 Albats 6161. 2002/0184235 A1 12/2002 Young 
6390,336 Bl 5/2002 OIOZCO 2003/0012411 A1 1/2003 Sjostrom 
634013051 B1 @2002 Merriam 2003/0058164 A1 3/2003 Zhdanov 6161. 
6,421,725 B1 7/2002 Verm?yea et a1‘ 2003/0080897 A1 5/2003 Tranchina 
6 437 708 B1 8/2002 BrOuWer 2003/0100316 A1 5/2003 Odamura 
634383239 B1 8000; Kuechen 2003/0110184 A1 6/2003 Gibson 6161. 
6,477 588 B1 11/2002 Yerazunis 2003/0130820 A1 7/2003 Lane, 111 
6 512,478 B1 1/2003 Chien 2003/0135328 A1 7/2003 Burns et al. 
6’526’400 B1 200% Takata 2003/0168834 A1 9/2003 Ulrich 
6:557’738 B1 500% Meimzer 2003/0196585 A1 10/2003 McDonald 6161. 
65783005 B1 6/2003 Lesaint et a1‘ 2003/0212621 A1 11/2003 Poulter 
6,601,017 B1 7/2003 Kennedy 6161. 2004/0006425 A1 1/2004 Wood 
6,650,293 B1 11/2003 Eslambolchi 2004/0041892 A1 3/2004 Yoneyama et al. 
6,658,148 B1 12/2003 Fung et a1‘ 2004/0051368 A1 3/2004 Caputo 
6 684 250 B2 V2004 Anderson 2004/0057795 A1 3/2004 May?eld et al. 
6686910 B2* 2/2004 0’D6nn611, Jr. ............ .. 345/179 2004/0070535 A1 4/2004 01889119491 
6 700 526 B2 3/2004 Witten 2004/0124988 A1 7/2004 Leonard et al. 
6:710’741 B2 3/2004 Tucker 2004/0210370 A1 10/2004 Gudat 
6723,375 B2 4/2004 Zeck et a1‘ 2004/0220731 A1 11/2004 Tucker 
637483340 B2 @2004 Otsuki 2004/0225444 A1 11/2004 Young 6161. 
6751552 B1 6/2004 Minelli 2004/0236620 A1 11/2004 Chauhan et al. 
67513553 B2 6/2004 Young 2005/0023367 A1 2/2005 Reighard 
6,751,554 B1 6/2004 Asher et a1‘ 2005/0033620 A1 2/2005 Gloor et al. 
6,778,128 B2 8/2004 T1161<6r 6t 61. 2005/0034074 A1 2/2005 Munson 
6,798,379 B2 9/2004 Tucker et a1‘ 2005/0038825 A1 2/2005 TarabZouni 
6,825,793 B2 11/2004 Taylor, Jnetal, 2005/0040222 A1 2/2005 Robinson 
6,833,795 B1 12/2004 Johnson et al. 2005/0054457 A1 3/2005 Eyestone et al. 
6,845,148 B1 1/2005 Beamon 2005/0057745 A1 3/2005 Bontje 
6,850,161 B1 2/2005 Elliott et al. 2005/0150399 A1 7/2005 Wiley 
6,898,525 B1 5/2005 Minelli 2005/0156600 A1 7/2005 Olsson 
6,904,361 B1 6/2005 Tallman et al. 2005/0192727 A1 9/2005 Shostak et al. 
6,938,048 B1 8/2005 Jilk et al. 2005/0206562 A1 9/2005 Willson et al. 
6,941,890 B1 9/2005 Cristo et al. 2005/0232475 A1 10/2005 Floeder 
6,947,028 B2 9/2005 Shkolnikov 2005/0240649 A1 10/2005 Elkington 



US 8,644,965 B2 
Page 3 

(56) References Cited 2010/0010862 A1 1/2010 Nielsen et a1. 
2010/0010863 A1 1/2010 Nielsen et al. 

U_S_ PATENT DQCUMENTS 2010/0010882 A1 1/2010 Nielsen et al. 
2010/0010883 A1 1/2010 Nielsen et al. 

2006/0026020 A1 2/2006 Waite et a1. 2010/0034483 A1 2/2010 Gluffnda 
2006/0055584 A1 3/2006 Waite et a1‘ 2010/0045517 A1 2/2010 Tucker et a1. 
2006/0077095 A1 4/2006 Tucker et a1. 2010/0070347 A1 3/2010 Chen 
2006/00g5133 A1 4/2006 Young 2010/0084532 A1 4/2010 Nielsen et al. 
2006/0085396 A1 4/2006 Evans 2010/0085054 A1 4/2010 Nielsen et a1. 
2006/0087402 A1 4/2006 Manning 2010/0085185 A1 4/2010 Nielsen et a1. 
2006/0169776 A1 8/2006 Hombaker 2010/0085376 A1 4/2010 Nielsen et a1. 
2006/0206370 A1 9/2006 skopal 2010/0085694 A1 4/2010 Nielsen et a1. 
2006/0220955 A1 10/2006 Hamilton 2010/0086671 A1 4/2010 Nielsen et a1. 
2006/0245572 A1 11/2006 Asher 2010/0086677 A1 4/2010 Nielsen et a1. 
2006/0262963 A1 11/2006 Navulur 2010/0088031 A1 4/2010 Nielsen et a1. 
2006/0276198 A1 12/2006 Michelon et a1. low/0088032 A1 4/2010 Nlelsen er 31 
2006/0276985 A1 12/2006 Xu 2010/0088134 A1 4/2010 Nielsen et a1. 
2006/0282191 A1 12/2006 Gotfried 2010/0088135 A1 4/2010 Nielsen et a1. 
2006/0282280 A1 12/2006 StOtZ et a1‘ 2010/0088164 A1 4/2010 Nielsen et a1. 
2006/0289679 A1 12/2006 Johnson et a1‘ 2010/0090700 A1 4/2010 Nielsen et a1. 
2007/0031042 A1 2/2007 Simental 2010/0090858 A1 4/2010 Nielsen et a1. 
2007/0040558 A1 2/2007 Overby et a1‘ 2010/0094553 A1 4/2010 Nielsen et a1. 
2007/0127694 A1 6/2007 Hajj et a1‘ 2010/0097224 A1 4/2010 Prodanovich 
2007/0219722 A1 9/2007 Sawyer, Jr‘ 2010/0117654 A1 5/2010 Nielsen et a1. 
2007/0223g03 A1 9/2007 Shindo 2010/0131903 A1 5/2010 Thomson et al. 
2007/0268110 A1 11/2007 Litte 2010/0146454 A1 6/2010 Sugahara 
2007/0286021 A1 12/2007 Hoenmans et a1. 2010/0161359 A1 6/2010 Asher 
2007/02gg159 A1 12/2007 Skelton 2010/0188088 A1 7/2010 Nielsen et al. 
Zoos/0010009 A1 1/2008 Miyoshi 2010/0188215 A1 7/2010 Nielsen et a1. 
Zoos/0013940 Al V2008 Jung 2010/0188216 A1 7/2010 Nielsen et a1. 
Zoos/0017416 A1 1/2008 Watson 2010/0188245 A1 7/2010 Nielsen et a1. 
Zoos/0084212 A1 4/2008 Wieland 2010/0188407 A1 7/2010 Nielsen et a1. 
Zoos/0121684 Al 5/2008 Gualandri 2010/0189312 A1 7/2010 Nielsen et a1. 
Zoos/0137589 Al 6/2008 Barrett 2010/0189887 A1 7/2010 Nielsen et a1. 
Zoos/0180322 A1 7/2008 Islam 2010/0198663 A1 8/2010 Nielsen et a1. 
Zoos/0204322 A1 8/2008 Oswald et a1‘ 2010/0201690 A1 8/2010 Nielsen et a1. 
2008/02084l5 Al 8/2008 Vik 2010/0201706 A1 8/2010 Nielsen et a1. 
2008/0245299 A1 10/2008 Nielsen et a1. 2010/0205031 A1 8/2010 Nlelsen er 31 
200g/0255795 A1 10/2008 Shkolnikov 2010/0205032 A1 8/2010 Nielsen et al. 
Zoos/0310721 A1 12/2008 Yang 2010/0205195 A1 8/2010 Nielsen et a1. 
2009/0004410 A1 1/2009 Thomson et a1‘ 2010/0205264 A1 8/2010 Nielsen et a1. 
2009/0013928 A1 1/2009 Nielsen et a1‘ 2010/0205536 A1 8/2010 Nielsen et a1. 
2009/0063258 A1 3/2009 Mueller et a1‘ 2010/0205554 A1 8/2010 Nielsen et a1. 
2009/0l09081 Al 4/2009 Ryerson 2010/0205555 A1 8/2010 Nielsen et a1. 
2009/0121933 A1 5/2009 Tucker et a1. low/0207816 A1 8/2010 Islam er 31' 
2009/0149894 A1 6/2009 Merry et a1. 2010/0211354 A1 8/2010 Park et 31 
2009/0157746 A1 6/2009 N10re et a1‘ 2010/0228588 A1 9/2010 Nielsen et a1. 
2009/0171616 A1 7/2009 Zhang et a1‘ 2010/0245086 A1 9/2010 Nielsen et a1. 
2009/0185858 A1 7/2009 Malit 2010/0247754 A1 9/2010 Nielsen et a1. 
2009/020l178 Al 8/2009 Nielsen et a1‘ 2010/0253511 A1 10/2010 Nielsen et a1. 
2009/0201311 A1 8/2009 Nielsen et a1‘ 2010/0253513 A1 10/2010 Nielsen et a1. 
2009/0202101 A1 8/2009 Nielsen et a1‘ 2010/0253514 A1 10/2010 Nielsen et a1. 
2009/0202110 A1 8/2009 Nielsen et a1‘ 2010/0255182 A1 10/2010 Nielsen et a1. 
2009/02021l1 Al 8/2009 Nielsen et a1‘ 2010/0256825 A1 10/2010 Nielsen et a1. 
2009/0202112 A1 8/2009 Nielsen et a1‘ 2010/0256912 A1 10/2010 Nielsen et a1. 
2009/0204238 A1 8/2009 Nielsen et a1‘ 2010/0256981 A1 10/2010 Nielsen et a1. 
2009/0204466 A1 8/2009 Nielsen et a1‘ 2010/0257029 A1 10/2010 Nielsen et a1. 
2009/0204614 A1 8/2009 Nielsen et a1‘ 2010/0257477 A1 10/2010 Nielsen et a1. 
2009/0204625 A1 8/2009 Nielsen et a1‘ 2010/0259381 A1 10/2010 Nielsen et a1. 
2009/02070l9 Al 8/2009 Nielsen et a1‘ 2010/0259414 A1 10/2010 Nielsen et a1. 
2009/0208642 A1 8/2009 Nielsen et a1‘ 2010/0262470 A1 10/2010 Nielsen et a1. 
2009/0210098 A1 8/2009 Nielsen et a1‘ 2010/0262670 A1 10/2010 Nielsen et a1. 
2009/0210245 A1 8/2009 Wold 2010/0263591 A1 10/2010 Nielsen et a1. 
2009/0210284 A1 8/2009 Nielsen et a1‘ 2010/0268786 A1 10/2010 Nielsen et a1. 
2009/0210285 A1 8/2009 Nielsen et a1. 2010/0272885 A1 10/2010 0188011 
2009/0210297 A1 8/2009 Nielsen et a1‘ 2010/0285211 A1 11/2010 Nielsen et al. 
2009/0210298 A1 8/2009 Nielsen et a1‘ 2010/0318401 A1 12/2010 Nielsen et a1. 
2009/0237408 A1 9/2009 Nielsen et a1‘ 2010/0318402 A1 12/2010 Nielsen et a1. 
2009/0238414 A1 9/2009 Nielsen et a1‘ 2010/0318465 A1 12/2010 Nielsen et a1. 
2009/023g415 A1 9/2009 Nielsen et a1‘ 2010/0324967 A1 12/2010 Nielsen et al. 
2009/0238416 A1 9/2009 Nielsen et a1. 2011/0006772 A1 l/2011 Olsson er a1. 
2009/0238417 A1 9/2009 Nielsen et a1. 2011/0007076 A1 1/2011 Nielsen et a1. 
2009/0241045 A1 9/2009 Nielsen et al. 2011/0020776 A1 1/2011 Nielsen et al. 
2009/0241046 A1 9/2009 Nielsen et al. 2011/0022433 A1 1/2011 Nielsen et al. 
2009/0265430 A1 10/2009 Bechtel 2011/0035245 A1 2/2011 Nielsen et al. 
2009/0324815 A1 12/2009 Nielsen et al. 2011/0035251 A1 2/2011 Nielsen et al. 
2009/0327024 A1 12/2009 Nielsen et al. 2011/0035252 A1 2/2011 Nielsen et al. 
2010/0002365 A1 1/2010 Mulcahey 2011/0035260 A1 2/2011 Nielsen et al. 
2010/0006667 A1 1/2010 Nielsen et al. 2011/0035324 A1 2/2011 Nielsen et al. 



US 8,644,965 B2 
Page 4 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2011/0035328 A1 
2011/0040589 A1 
2011/0040590 A1 
2011/0045175 A1 
2011/0046993 A1 
2011/0046994 A1 
2011/0046999 A1 
2011/0060496 A1 
2011/0060549 A1 
2011/0093162 A1 
2011/0093304 A1 
2011/0093306 A1 
2011/0095885 A9 
2011/0117272 A1 
2011/0131081 A1 
2011/0135163 A1 
2011/0137769 A1 
2011/0236588 A1 
2011/0249394 A1 
2011/0279229 A1 
2011/0279230 A1 
2011/0279476 A1 
2011/0282542 A9 
2011/0283217 A1 
2011/0285749 A1 
2012/0019380 A1 
2012/0036140 A1 
2012/0065924 A1 
2012/0065944 A1 
2012/0066137 A1 
2012/0066273 A1 
2012/0066506 A1 
2012/0069178 A1 
2012/0072035 A1 
2012/0110019 A1 
2012/0113244 A1 
2012/0274476 A1 
2012/0328162 A1 
2012/0330849 A1 
2013/0002854 A1 
2013/0006718 A1 
2013/0044918 A1 

2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
3/2011 Nielsen et al. 
3/2011 Nielsen et al. 
4/2011 Nielsen et al. 
4/2011 Nielsen et al. 
4/2011 Nielsen et al. 
4/2011 Nielsen et al. 
5/2011 Nielsen et al. 
6/2011 Nielsen et al. 
6/2011 Nielsen et al. 
6/2011 Nielsen et al. 
9/2011 Nielsen et al. 
10/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
1/2012 Nielsen et al. 
2/ 2012 Nielsen et al. 
3/ 2012 Nielsen et al. 
3/2012 Nielsen et al. 
3/ 2012 Nielsen et al. 
3/ 2012 Nielsen et al. 
3/ 2012 Nielsen et al. 
3/ 2012 Nielsen et al. 
3/ 2012 Nielsen et al. 
5/ 2012 Nielsen et al. 
5/ 2012 Nielsen et al. 

11/2012 Nielsen et al. 
12/2012 Nielsen et al. 
12/2012 Nielsen et al. 
1/2013 Nielsen et al. 
1/2013 Nielsen et al. 
2/ 2013 Nielsen et al. 

FOREIGN PATENT DOCUMENTS 

CA 2641355 8/2007 
CA 2623761 10/2008 
CA 2623466 6/2011 
CH 695087 A5 12/2005 
EP 1679232 A1 7/2006 
JP 7256169 10/1994 
JP 7128061 5/1995 
JP 8285601 11/1996 
JP 10060865 3/1998 
JP 2000501666 2/2000 
JP 2002079167 3/2002 
WO WO-95/16827 6/1995 
WO WO-01/94016 12/2001 
WO WO-0228541 4/2002 
WO WO-2008112461 A1 9/2008 

OTHER PUBLICATIONS 

U.S. Appl. No. 12/859,394, ?led Aug. 19, 2010, Nielsen et al. 
US. Appl. No. 12/786,929, ?led May 25, 2010, Nielsen et al. 
US. Appl. No. 12/854,370, ?led Aug. 11, 2010, Nielsen et al. 
US. Appl. No. 13/017,880, ?led Jan. 31, 2011, Nielsen et al. 
US. Appl. No. 13/210,291, ?led Aug. 15, 2011, Nielsen et al. 
US. Appl. No. 13/310,237, ?led Aug. 15, 2011, Nielsen et al. 
US. Appl. No. 13/232,790, ?led Sep. 14, 2011, Nielsen et a1. 
Bernold, L.. et a1. “Equipment operator training in the age of 
internet2,” Proceedings of 19th International Symposium on Auto 
mation and Robotics in Construction (ISARC 2002), Sep. 2002 
[retrieved on Nov. 12, 2010]. Retrieved from the Internet: <URL: 

http://?re.nist.gov/bfrlpubsibuild02IPDF/b02059.pdf>. p. 4, col. 2, 
para 2. 
CGA, Common Ground Alliance, Best Practices, Version 3.0, Mar. 
2006, 100 pages. 
CGA, Common Ground Alliance, Best Practices, Version 5.0, Mar. 
2008, http://web.archive.org/web/20101009040317/http://www. 
commongroundalliance.com/Content/NavigationMenu/BestiPrac 
tices/BestiPracticesi2008/BPi5.0iMarch2008iFialpdf. 
Charlton, B.G. et al., “Auditing as a tool of public policyiThe 
misuse of quality assurance techniques in the UK university expan 
sion,” Final draft of a paper published in European Political Science 
2002; 2: 24-35. 
European Search Report, Application No. 087436713, Nov. 16, 
201 1. 
European Search Report, Application No. 087436739, Feb. 28, 
201 1. 
GPS Visualizer: Free geocoder: Convert address to coordinates, 
http://web.archive.org/web/20070304090412/http://www.gpsvis 
ualiZercom/geocodinghtml, Mar. 2007, 1 page. 
Haas, J. et al., “Feed the FLAMEiUtility Integrates Field Applica 
tions,” GeoWorld, Mar. 2007, 5 pages, online: Systems Integration 
Articles/Enspiria Solutions. 
International Search Report and Written Opinion, Application No. 
PCT/US10/45161, Oct. 29, 2010. 
International Search Report and Written Opinion, Application No. 
PCT/US10/45409, Nov. 18, 2010. 
International Search Report and Written Opinion, Application No. 
PCT/US10/45969, Nov. 18, 2010. 
International Search Report and Written Opinion, Application No. 
PCT/US11/23208, Mar. 25, 2011. 
International Search Report and Written Opinion, Application No. 
PCT/US2009/003957, Mar. 21, 2011. 
International Search Report and Written Opinion, Application No. 
PCT/US2009/03810, Aug. 17,2010. 
International Search Report and Written Opinion, Application No. 
PCT/US2010/036029, Sep. 7, 2010. 
International Search Report and Written Opinion, Application No. 
PCT/US2011/047807, Dec. 6,2011. 
Notice of Allowance dated Apr. 28, 2011 from US. Appl. No. 
29/ 3 56,63 1 . 
Notice of Allowance dated Nov. 12, 2010 from US. Appl. No. 
29/356,242. 
Notice of Allowance dated Nov. 12, 2010 from US. Appl. No. 
29/356,633. 
Notice of Allowance dated Nov. 12, 2010 from US. Appl. No. 
29/356,635. 
Of?ce Action dated Feb. 1, 2011 from Canadian Application No. 
2,691,707. 
Of?ce Action dated Apr. 28, 2011 from US. Appl. No. 12/204,454. 
Of?ce Action dated May 24, 2011 from US. Appl. No. 12/363,951. 
Of?ce Action dated Sep. 26, 2011 from Canadian Application No. 
2,739,090. 
Of?ce Action dated Sep. 26, 2011 from Canadian Application No. 
2,739,1 10. 
Of?ce Action dated Sep. 26, 2011 from Canadian Application No. 
2,739,1 19. 
Of?ce Action dated Sep. 26, 2011 from Canadian Application No. 
2,739,320. 
Of?ce Action dated Sep. 27, 2011 from Canadian Application No. 
2,739,094. 
Of?ce Action dated Oct. 4, 2011 from US. Appl. No. 12/364,359. 
Of?ce Action dated Oct. 11, 2011 from Canadian Application No. 
2,691,780. 
Of?ce Action dated Oct. 11, 2011 from US. Appl. No. 12/432,849. 
Of?ce Action dated Oct. 11,2011 from US. Appl. No. 12/432,878. 
Of?ce Action dated Oct. 11, 2011 from US. Appl. No. 12/432,909. 
Of?ce Action dated Oct. 20, 2011 from US. Appl. No. 12/639,041. 
Of?ce Action dated Oct. 24, 2011 from US. Appl. No. 12/236,688. 
Of?ce Action dated Nov. 15, 2011 from Canadian Application No. 
2,691,707. 
Of?ce Action dated Nov. 21, 2011 from US. Appl. No. 12/204,454. 
Of?ce Action dated Dec. 6, 2011 from US. Appl. No. 12/432,870. 
Of?ce Action dated Dec. 7,2011 from US. Appl. No. 12/537,856. 



US 8,644,965 B2 
Page 5 

(56) References Cited 

OTHER PUBLICATIONS 

Of?ce Action dated Dec. 9,2011 from US. Appl. No. 12/493,109. 
Of?ce Action dated Dec. 12, 2011 from US. Appl. No. 12/537,917. 
Of?ce Action dated Dec. 13, 2011 from US. Appl. No. 12/537,894. 
Of?ce Action dated Dec. 19, 2011 from US. Appl. No. 12/571,356. 
Of?ce Action dated Dec. 22, 2011 from US. Appl. No. 12/537,732. 
Of?ce Action dated Jul. 20, 2010 from US. Appl. No. 11/696,606. 
Of?ce Action dated Jul. 11, 2011 from Canadian Application No. 
2713282. 
Of?ce Action dated Jun. 28, 2011 from Canadian Application No. 
2710269. 
Of?ce Action dated Mar. 9, 2011 from Australian Application No. 
2008226627. 
Of?ce Action dated Mar. 9, 2011 from Australian Application No. 
2008236526. 
Of?ce Action dated Oct. 6, 2010 from Canadian Application No. 
2623761 . 

Product Data, Hard Hat Aerosols Marking Paint 2300; Rust-oleum 
Netherlands B.V., Apr. 2005, 1 page, http://www.rustoleum.co.uld 
downloads/2300%20Marking%20Spray.pdf. 
Product Data, “Inverted Marking Chalk,” Rust-oleum, Jul. 2004, 2 
pages, http://www.policeone.com/pdfs/markingchalkinfoiro.pdf. 
Stahovich, David M. et al., “Automated and Integrated Call Before 
You Dig,” Proceedings of GITA 2005, GITA’s 18th Annual Confer 
ence, Mar. 6-9, 2005, Denver, CO, online: GIS for Oil & Gas Con 
ference 2002 <http://www.gisdevelopment.net/proceedings/gita/ 
2005/papers/76.pdf>. 
Tetra Tech NUS, “Standard Operation Procedures,” Dec. 2003 
[retrieved on Jul. 27, 2010, http://htl.mclinc.org/%5CWil 
lowGroveNASAdminRecord%5CPdfs%5CFinal21345iappendA. 
pdf>, 315 pages. 
Whiting, P, “No role for quality scores in systematic reviews of 
diagnostic accuracy studies,” BMC Medical Research Methodology, 
2005, 5:19, 9 pages. 
International Search Report and Written Opinion, Application Serial 
No. PCT/US2009/005401, Jun. 18, 2010, 18 pages. 
GPS Technology Enhancing Underground Utility Locating, Under 
ground Construction Magazine, Apr. 2010, 3 pages. 
International Search Report and Written Opinion, Application Serial 
No. PCT/2010/000389, 11 pages. 
Of?ce Action dated Jun. 16, 2010 from Canadian Application No. 
2,691,707, ?led Feb. 10,2010. 
U.S. Appl. No. 12/429,947, ?led Apr. 24, 2009, Nielsen et al. 
US. Appl. No. 12/701,496, ?led Feb. 5, 2010, Nielsen et al. 
US. Appl. No. 12/701,468, ?led Feb. 5, 2010, Nielsen et al. 
US. Appl. No. 12/703,958, ?led Feb. 11, 2010, Nielsen et al. 
US. Appl. No. 12/797,169, ?led Jun. 9, 2010, Nielsen et al. 
US. Appl. No. 12/797,202, ?led Jun. 9, 2010, Nielsen et al. 
US. Appl. No. 12/797,211, ?led Jun. 9, 2010, Nielsen et al. 
US. Appl. No. 12/797,227, ?led Jun. 9, 2010, Nielsen et al. 
US. Appl. No. 12/797,243, ?led Jun. 9, 2010, Nielsen et al. 
US. Appl. No. 12/797,262, ?led Jun. 9, 2010, Nielsen et al. 
US. Appl. No. 12/764,164, ?led Apr. 21, 2010, Nielsen et al. 
Jung, H.G., Structure Analysis Based Parking Slot Marking Recog 
nition for Semi-automatic Parking System, Springer-Verlag Berlin 
Heidelberg 2006, 10 pages. 
New MeXico’s Recommended Marking Guidelines for Underground 
Utilities, May 2006, 8 pages. 
Notice of Allowance dated Jan. 24, 2102 from US. Appl. No. 
12/ 363,95 1 . 
Notice of Allowance dated Mar. 9, 2012 from US. Appl. No. 
12/ 236,688. 
Notice of Allowance dated Nov. 28, 201 1 from Canadian Application 
No. 2,710,269. 
Of?ce Action dated Jan. 12, 2012 from US. Appl. No. 12/364,369. 
Of?ce Action dated Jan. 25, 2012 from US. Appl. No. 12/568,087. 
Of?ce Action dated Feb. 9, 2012 from US. Appl. No. 12/364,339. 
Of?ce Action dated Feb. 14, 2012 from US. Appl. No. 12/833,103. 
Of?ce Action dated Feb. 28, 2012 from US. Appl. No. 12/539,497. 
Of?ce Action dated Feb. 29, 2012 from US. Appl. No. 12/704,485. 

Of?ce Action dated Feb. 29, 2012 from US. Appl. No. 12/833,117. 
Of?ce Action dated Feb. 29, 2012 from US. Appl. No. 12/833,127. 
Of?ce Action dated Mar. 1,2012 from US. Appl. No. 12/833,121. 
Of?ce Action dated Mar. 2, 2012 from US. Appl. No. 12/639,041. 
Of?ce Action dated Mar. 13, 2012 from US. Appl. No. 12/364,359. 
Of?ce Action dated Mar. 19, 2012 from US. Appl. No. 12/204,454. 
Of?ce Action dated Mar. 20, 2012 from US. Appl. No. 12/764,164. 
Of?ce Action dated Apr. 4, 2012 from US. Appl. No. 12/572,202. 
Of?ce Action dated Apr. 10, 2012 from US. Appl. No. 12/854,370. 
Of?ce Action dated Apr. 17, 2012 from US. Appl. No. 12/607,843. 
Of?ce Action dated Dec. 30, 2011 from US. Appl. No. 12/701,447. 
Virginia Underground utility marking standard, Mar. 2004, 20 pages. 
Notice of Allowance dated Jan. 25, 2012 from Canadian Application 
No. 2,710,189. 
Co-pending U.S. Appl. No. 12/571,401, ?led Sep. 30,2009. 
Co-pending U.S. Appl. No. 12/571,411, ?led Sep. 30,2009. 
International Search Report (Partial), Application Serial No. PCT/ 
US2009/005401. 
International Search Report and Written Opinion, Application Serial 
No. PCT/US2008/55798, Jul. 28, 2008. 
Of?ce Action dated Mar. 27, 2013 from US. Appl. No. 12/850,712. 
Of?ce Action dated Apr. 18,2013 from US. Appl. No. 12/571,356. 
Of?ce Action dated Apr. 24, 2013 from US. Appl. No. 12/432,909. 
Corrected Notice of Allowability from US. Appl. No. 12/364,369 
dated Apr. 15, 2013. 
Corrected Notice of Allowability from US. Appl. No. 12/622,768 
dated Apr. 3, 2013. 
Corrected Notice of Allowability from US. Appl. No. 12/703,958 
dated Apr. 18, 2013. 
Corrected Notice of Allowability from US. Appl. No. 12/797,202 
dated Apr. 4, 2013. 
Corrected Notice of Allowability from US. Appl. No. 12/797,227 
dated Apr. 17, 2013. 
Notice of Allowance dated Mar. 28, 2013 from US. Appl. No. 
12/797,227. 
Notice of Alowance daed Apr. 25, 2013 from US. Appl. No. 
12/364,359. 
Of?ce Action dated Feb. 26, 2013 from Canadian Application No. 
2,738,968. 
Of?ce Action dated Mar. 13, 2013 from Chinese Application No. 
2010800458791. 
Of?ce Action dated Mar. 20, 2013 from US. Appl. No. 12/764,164. 
Of?ce Action dated Mar. 25, 2013 from US. Appl. No. 12/797,211. 
Of?ce Action dated Apr. 26, 2013 from US. Appl. No. 12/859,394. 
Of?ce Action dated Apr. 29, 2013 from US. Appl. No. 12/432,849. 
US. Appl. No. 13/686,262, ?led Nov. 27, 2002, Nielsen et al. 
US. Appl. No. 13/664,226, ?led Oct. 3, 2012, Nielsen et al. 
3M Dynatel, Brochure, 2006, 1-4. 
3M Dynatel, Locating and Marking System, Brochure, 2007, 1-16. 
CARDNO TBE, “Locating Underground Utilities Before Construc 
tion,” Airport Facilities, Fall 2004, http://www. 
subsurfaceutilityengineering.com/articles/LocatingiUtilities.asp, 2 
pages. 
CARDNO TBE, “Subsurface Utility Engineering Services,” 
retrieved from http://web.archive.org, Aug. 28, 2008, 38 pages. 
Dockter, L., Development of an Underground Utility Damage Pre 
vention Plan (UUDPP) for Company XYZ, The Graduate College, 
University of Wisconsin-Stout, 2008, http://www2.uwstout.edu/con 
tent/lib/thesis/2008/2008dockterl.pdf. 
LucZak, S., “Increasing Accuracy of Tilt Measurements,” Engineer 
ing Mechanics, vol. 14, 2007, p. 143-154. 
Notice of Allowance dated Jan. 8, 2013 from US. Appl. No. 
12/797,243. 
Notice of Allowance dated Apr. 17, 2012 from US. Appl. No. 
12/432,870. 
Notice of Allowance dated May 2, 2012 from US. Appl. No. 
12/429,929. 
Notice of Allowance dated Jul. 12, 2012 from US. Appl. No. 
12/ 539,497. 
Notice of Allowance dated Aug. 1, 2012 from US. Appl. No. 
12/364,339. 
Notice of Allowance dated Sep. 5, 2012 from US. Appl. No. 
12/ 854,370. 



US 8,644,965 B2 
Page 6 

(56) References Cited 

OTHER PUBLICATIONS 

Notice of Allowance dated Oct. 1, 2012 from U.S. Appl. No. 

12/607,843. 
Notice of Allowance dated Oct. 17, 2012 from U.S. Appl. No. 

12/236,688. 
Notice of Allowance dated Oct. 25, 2012 from U.S. Appl. No. 

12/639,373. 
Notice of Allowance dated Nov. 7, 2012 from U.S. Appl. No. 

12/639,041. 
Notice of Allowance dated Dec. 12, 2012 from U.S. Appl. No. 

12/703,958. 
Notice of Allowance dated Dec. 21, 2012 from U.S. Appl. No. 

12/364,339. 
Of?ce Action dated Jan. 9, 2013 from U.S. Appl. No. 12/571,411. 
Of?ce Action dated Mar. 29, 2012 from GB Application No. 
11070521 
Of?ce Action dated Apr. 12, 2012 from Canadian Application No. 
2,691,707. 
Of?ce Action dated Apr. 13, 2012 from Australian Application No. 
2008236526. 
Of?ce Action dated Apr. 25, 2012 from U.S. Appl. No. 12/363,046. 
Of?ce Action dated May 1, 2012 from Australian Application No. 
2009300362. 
Of?ce Action dated May 9, 2012 from U.S. Appl. No. 12/432,909. 
Of?ce Action dated May 11, 2012 from Australian Application No. 
2009300343. 
Of?ce Action dated May 15, 2012 from U.S. Appl. No. 12/797,243. 
Of?ce Action dated May 17, 2012 from U.S. Appl. No. 12/364,369. 
Of?ce Action dated May 22, 2012 from U.S. Appl. No. 12/432,849. 
Of?ce Action dated May 22, 2012 from U.S. Appl. No. 12/572,260. 
Of?ce Action dated May 22, 2012 from U.S. Appl. No. 12/432,878. 
Of?ce Action dated May 31, 2012 from Australian Application No. 
2009300323. 
Of?ce Action dated Jun. 1,2012 from Australian Application No. 
2009300342. 
Of?ce Action dated Jun. 1, 2012 from U.S. Appl. No. 12/855,977. 
Of?ce Action dated Jun. 4, 2012 from U.S. Appl. No. 12/568,087. 
Of?ce Action dated Jun. 4, 2012 from U.S. Appl. No. 12/703,958. 
Of?ce Action dated Jun. 8, 2012 from U.S. Appl. No. 12/639,041. 
Of?ce Action dated Jun. 13, 2012 from U.S. Appl. No. 12/639,373. 
Of?ce Action dated Jun. 14, 2012 from U.S. Appl. No. 12/432,860. 
Of?ce Action dated Jun. 18, 2012 from U.S. Appl. No. 12/701,468. 
Of?ce Action dated Jun. 18, 2012 from U.S. Appl. No. 12/701,496. 
Of?ce Action dated Jul. 2, 2012 from U.S. Appl. No. 12/797,262. 
Of?ce Action dated Jul. 9, 2012 from U.S. Appl. No. 12/493,109. 
Of?ce Action dated Jul. 12,2012 from U.S. Appl. No. 12/537,856. 
Of?ce Action dated Jul. 12,2012 from U.S. Appl. No. 12/571,411. 
Of?ce Action dated Jul. 16, 2012 from Canadian Application No. 
2,691,780. 
Of?ce Action dated Jul. 26, 2012 from Canadian Application No. 
2,712,126. 
Of?ce Action dated Jul. 26, 2012 from U.S. Appl. No. 12/639,041. 
Of?ce Action dated Jul. 27, 2012 from European Application No. 
087436713. 
Of?ce Action dated Jul. 31, 2012 from U.S. Appl. No. 12/204,454. 
Of?ce Action dated Sep. 6, 2012 from U.S. Appl. No. 12/850,187. 
Of?ce Action dated Aug. 15, 2012 from Australian Application No. 
2010214104. 
Of?ce Action dated Aug. 17, 2012 from Australian Application No. 
2009300313. 
Of?ce Action dated Aug. 21, 2012 from U.S. Appl. No. 12/537,894. 
Of?ce Action dated Aug. 21, 2012 from U.S. Appl. No. 12/537,917. 
Of?ce Action dated Aug. 29, 2012 from U.S. Appl. No. 12/701,447. 
Of?ce Action dated Sep. 4, 2012 from U.S. Appl. No. 12/622,768. 
Of?ce Action dated Sep. 21, 2012 from U.S. Appl. No. 12/797,202. 
Of?ce Action dated Sep. 25, 2012 from Australian Application No. 
2010214053. 
Of?ce Action dated Sep. 25, 2012 from Australian Application No. 
2010214066. 

Of?ce Action dated Oct. 2, 2012 from Japanese Application No. 
2010-502170. 
Of?ce Action dated Oct. 15, 2012 from U.S. Appl. No. 12/797,227. 
Of?ce Action dated Oct. 15,2012 from U.S. Appl. No. 12/850,712. 
Of?ce Action dated Oct. 19, 2012 from U.S. Appl. No. 12/797,243. 
Of?ce Action dated Nov. 7, 2012 from U.S. Appl. No. 12/572,202. 
Of?ce Action dated Nov. 14, 2012 from Canadian Application No. 
2,750,908. 
Of?ce Action dated Nov. 20, 2012 from U.S. Appl. No. 12/701,468. 
Of?ce Action dated Nov. 21, 2012 from U.S. Appl. No. 12/701,496. 
Of?ce Action dated Nov. 23, 2012 from U.S. Appl. No. 12/855,977. 
Of?ce Action dated Nov. 26, 2012 from U.S. Appl. No. 12/764,164. 
Of?ce Action dated Dec. 5, 2012 from U.S. Appl. No. 12/797,262. 
Of?ce Action dated Dec. 18, 2012 from U.S. Appl. No. 12/786,929. 
Of?ce Action dated Dec. 28, 2012 from U.S. Appl. No. 12/364,359. 
Of?ce Action from Japanese Application No. 2009-553688. 
Olsson, Of?ce Action dated Sep. 13, 2012 from U.S. Appl. No. 
12/827,993. 
U.S. Appl. No. 13/751,862, ?led Jan. 28, 2013, Nielsen et al. 
U.S. Appl. No. 13/795,337, ?led Mar. 12, 2013, Nielsen et al. 
U.S. Appl. No. 13/797,229, ?led Mar. 12, 2013, Nielsen et al. 
U.S. Appl. No. 13/834,382, ?led Mar. 15, 2013, Nielsen et al. 
U.S. Appl. No. 13/846,120, ?led Mar. 18, 2013, Nielsen et al. 
Alstete, J .W., Benchmarking in Higher Education: Adapting Best 
Practices to Improve Quality, ASHE-ERIC Higher Education Report 
No. 5, 1995, 151 pages. 
Notice of Allowance dated Jan. 22, 2013 from U.S. Appl. No. 

12/703,958. 
Notice of Allowance dated Feb. 1, 2013 from U.S. Appl. No. 

12/797,202. 
Notice of Allowance dated Feb. 13, 2013 from U.S. Appl. No. 

12/701,447. 
Notice of Allowance dated Feb. 20, 2013 from U.S. Appl. No. 
12/364,369. 
Notice of Allowance dated Mar. 12, 2013 from U.S. Appl. No. 

12/429,929. 
Notice ofAllowance from U.S. Appl. No. 12/622,768 dated Jan. 24, 
2013. 
Of?ce Action dated Jan. 29, 2013 from U.S. Appl. No. 12/704,485. 
Of?ce Action dated Feb. 1, 2013 from U.S. Appl. No. 12/850,187. 
Of?ce Action dated Feb. 4, 2013 from Canadian Application No. 
2,729,590. 
Of?ce Action dated Feb. 6,2013 from U.S. Appl. No. 12/833,121. 
Of?ce Action dated Feb. 12, 2013 from U.S. Appl. No. 12/833,103. 
Of?ce Action dated Feb. 12, 2013 from U.S. Appl. No. 12/833,117. 
Of?ce Action dated Feb. 12, 2013 from U.S. Appl. No. 12/833,127. 
Of?ce Action dated Nov. 5, 2013 from U.S. Appl. No. 12/979,262. 
Examination Reported dated Sep. 4, 2013 from GB Application No. 
GB1107165.1. 
Of?ce Action dated Nov. 1, 2013 from Chinese Application No. 
201080045879.1 with English Translation. 
European Search Report dated Sep. 25, 2013 from European Appli 
cation No. 131772824 
Examination Report dated Sep. 4, 2013 from European Application 
No. 107325292. 
Of?ce Action dated Sep. 9, 2013 from U.S. Appl. No. 13/867,521. 
Of?ce Action dated Sep. 25, 2013 from U.S. Appl. No. 13/686,262. 
Notice of Allowance dated Aug. 27, 2013 from U.S. Appl. No. 
12/855,977. 
Notice of Allowance dated Sep. 17, 2013 from U.S. Appl. No. 
12/859,394. 
Notice of Allowance dated Sep. 25, 2013 from U.S. Appl. No. 
12/364,369. 
Of?ce Action dated Oct. 16, 2013 from Canadian Application No. 
2,691,780. 
Of?ce Action dated Sep. 24, 2013 from Canadian Application No. 
2,739,094. 
Of?ce Action dated Aug. 21, 2013 from Canadian Application No. 
2,739,110. 
Of?ce Action dated Oct. 31, 2013 from U.S. Appl. No. 12/572,202. 



US 8,644,965 B2 
Page 7 

(56) References Cited 

OTHER PUBLICATIONS 

Of?ce Action dated Aug. 29, 2013 from US. Appl. No. 13/465,524. 
Notice of Allowance dated Aug. 21, 2013 from US. Appl. No. 
12/850,187. 

Combined Search and Examination Report dated Oct. 23, 2013 from 
GB Application No. 13 12313 .8. 
Corrected Notice of AlloWability dated Nov. 22, 2013 from US. 
Appl. No. 12/797,211. 

* cited by examiner 



US. Patent Feb. 4, 2014 Sheet 1 0f 22 US 8,644,965 B2 

/- Handle 158 Marking devig?~ 50 

b2 

m b? 

1... a1 4 
'3 ms 5 r2 mm mm m 966 

H" he a .mm4l 
0m CH" h Ker 

0: Z 8 mp: C Rb 8H 
m Mi.u 

?u f f dh 

\ i 0 W 

2 00 g 

2 m4 w *3 m 4| 

EU? a an F e 
6191. .n Mm R S 

H 5w 4 6 .m .m % 

e we .1. m d 9 

91in 1 S I082 
gke e n r21 .n Cal. 9 C 0 t1 r T 0m 2 .m a H w n e 

D v.4 S .H a 1 mcCud l l | l | In; 
H1 w w .m 0 4 1. 9m a _ 3 SW M 6 m E US 4w. 04mm _ 

0. w m m nd 0 obF _ 
p O 0 a a.“ O DeDn 

8 u F GE Mn ..m _ 
1 S d 0 u _ 

E .t _ 

d f f r 

m/ l l l I ll: 
0 1| .?H-u I. 1 1.. mm. r1 .1 __ _ _ __ 

L _ -_ _ _ __ 

n I [I'll II 

.m.\1 __ P i I | | I | | | l I l | II. 

t 

a l_ 

.I S 9 .m k C 0 D 

Wired 
connection 

1 40 

FIG. 1 



US. Patent Feb. 4, 2014 

Docking station interface 174 

Docking station 100 

/ 
Cradle 118 

Wired 
connection 

140 

Support housing 114 \ 

I" 

Sheet 2 0f 22 US 8,644,965 B2 

/ Handle 158 
Marking device 150 

/ 

Safety 
strap 142 

f Shaft 154 

Marking 
dispenser 
holder 162 

/ 

| 
l 

| Base110 If 
I 
l 



US. Patent Feb. 4, 2014 Sheet 3 0f 22 US 8,644,965 B2 

208 206 

Computing Docking Marking 
device 2% station 2% device 2% 

217 \ 

218 216 

Computing _ Docking Marking 
device g1_4 station E device @ 

217 j 

r 227 

[1/ 22s 
Docking Marking _ = Q = _ Computing 

station a device 2 device m 

[1\ 
\ 227 



US. Patent Feb. 4, 2014 Sheet 4 0f 22 US 8,644,965 B2 

250 

To To 

Power 

5 6 2 

9 9 e mm m mm, 
|mv D ?a 

ae I ah MD » BC 

L" 

g 

n I 

e .m 6 

mm c m kg m_ 6_ 4w 

3 4 4 4% 2 w. n 
.me 66 v.0 H a 0 m2 nC mi s6_ m d S in 

mm i2 W2 mm a % W2 
6 H .l .UW. Qrv c % 

MN New %8 D m a 

Cl T 0 | D. B L 

b, > A, > A’ A’ A’ Ilnll I I I I i l I I I I I I I | I I I I I I Ill I I l I llllll 

_ 

‘w - l‘. ‘w 4‘ = .1 J‘ 

n _ n r | 6 

0 8 

mm _ mu .w v 2 w w 
82 _ 88 S n S 2 a 
C C2 n O C r 

.me _ a2 C4 ...U y 00 

c 0 r8 8 s H. t9 
ua _ UH 1.2 W2 0 w S2 

mw _ mn .m e n C m 
mt _ a u g e 3 

mm _ NW D W“ Ua S D 

_ _ 

"nu I I l l I l l l l l l I | l I l I l | l l l l I | I I l I l l l l ll 

mm m\. 

pv 

me 2 

OD C 

Power source 

173 

FIG. 4 



US. Patent Feb. 4, 2014 Sheet 5 0f 22 US 8,644,965 B2 

Docking station 100 

f Support housing 114 

Cradle 118 \ 

\ 
Male 

connector 
pins 314 

Female alignment 
feature 310 

FIG. 5A 
Docking station 100 

Cradte118 / /_/'-|-1 
I Male 

Female ahgnment connector 
feature 310 pins 314 

f Support housing 114 

FIG. 5B 



US. Patent Feb. 4, 2014 Sheet 6 0f 22 US 8,644,965 B2 

Marking device 150 1-\_ 

Docking station interface 174 

Female connector 

pins 414 1_—____ 
Male alignment 
feature 410 

FIG. 6A 

Female connector 
pins 414 Docking station interface 174 

Male alignment 
feature 410 --..___,.__ 

FIG. 6B 



US. Patent Feb. 4, 2014 Sheet 7 0f 22 US 8,644,965 B2 

Marking device 150 

/ 

Docking station interface 174 

Femaie connector \ 

pins 414 \\ [_________ 

Male alignment/__/—‘_L|_I—|— feature 410 J- Shaft 154 

Cradle 11a / // 
Male 

Ferzc'iale alignlment Connector 
eature 3 0 pins 314 

Docking station 100' 

FIG. 7 



US. Patent Feb. 4, 2014 Sheet 8 of 22 US 8,644,965 B2 

Vehicle cab 600 

Dash mg 

Restraint control 
Onboald module 622 
computer ' . 

- 626 

Driver seat Passenger 
‘ gig L seat?lil 
- Loading - 

side\ 
\ 

Docking station 100 
\\ E ‘ 

Vehicle cab 600 FI \ 

Dash 51g Bolt holes 630 

/ \ 

Onboard / R 
computer I l. 

r” :22? 
Driver seat L = j 

610 = 'E: 

— l J- " |_ _| 1": / '.". 

Restraint control Docking Mounting 
module 622 station 100 plate 634 

FIG. 8B 



US. Patent Feb. 4, 2014 Sheet 9 of 22 US 8,644,965 B2 

Network system 650 

/ 

Remote 
computer 654 

Communication 
link 662 Kk?ejking device 150 

\ 
\ 
\ 
\ 

‘\ 
‘\ 5 Docking 

‘i \ station 100 
\\ Ir‘ - . 

\\ 
\ 

‘t 
Onboard 

computer 626 

Communication 
link 658 

Wired connection 140 

FIG. 8C 



US. Patent Feb. 4, 2014 Sheet 10 0f 22 US 8,644,965 B2 

Method 700 

T1 0 

Receive docking station power L/ 

714 

Marking 
device 

present? 

718 

Synchronize 
marking 
device? 

Yes 722 

( 
Perform data synchronization between 
marking device and remote computer 

FIG. 9 



US. Patent Feb. 4, 2014 Sheet 11 0122 US 8,644,965 B2 

( Start ) wed 800 
" 810 

Receive docking station power 

818 /. 
Set indicators to show no marking 
device present and disabie certain 

manual controls 

‘L 

826 / 
Set indicator to show battery status = 

charged 
Battery need 

charge? 

834 
830 /. 

Set indicator to show battery status = 
charging 

Synchronize No 
marking 
device? 

850 

i K838 
Set synchronization indicator to show Yes 

synchronization in progress 
Manual sync 

button pressed? 

842 

(-854 
Turn off synchronization status 

Synchronization 
error? 

indicator 

[846 
V 

Set synchronization error indicator to E d 
show synchronization error condition n 

FIG. 10 



US. Patent Feb. 4, 2014 Sheet 12 0f 22 US 8,644,965 B2 

[- Handle 158 
Marking device 150 

/ 

f Shaft 154 

Safety 
strap 142 

Docking station 100 

Support housing 114 f 

FIG. 11 



US. Patent Feb. 4, 2014 Sheet 13 0f 22 US 8,644,965 B2 

Method 1000 

Vehicle 
power 

present? 

1018 /. 
Generate notification to user of marking 

device absent from vehicie 

Marking 
device 
present? 

1022 
1026 / 

N0 ‘ Generate notification to user of marking 
device not being secured in vehicle 

Marking 
device 
secure? 

FIG. 12 






















































