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Glas-Weld Systems, Inc., (“Glas-Weld”) submits this Response in Opposition to 

Defendants’ Motion to Exclude Testimony of Plaintiff’s Experts, and states as follows. 

I. INTRODUCTION 

Defendants again waste the Court’s and Glas-Weld’s time and resources by yet 

another untimely, frivolous motion in an attempt to avoid summary judgment.  The Court 

Order of March 31, 2016 instructed Defendants not to file Daubert motions.  Specifically 

the Court informed Defendants that “the Court is not inclined to consider separate 

Daubert briefing; instead, defendants may present any challenge to plaintiff’s experts in 

their response to plaintiff’s supplemental memorandum … on or before May 1, 2016.” 

Doc. No. 253.  Defendants addressed both of Glas-Weld’s expert reports and the 

testimony of its experts in their Supplemental Opposition to Glas-Weld’s Motion for 

Partial Summary Judgment.  Doc. No. 257.   

Nevertheless, Defendants now attempt to take a second bite at the apple by filing 

their Motion to Exclude the Testimony of Plaintiff’s Expert Witnesses Justin Price and 

Randy Mackey (“Motion”). Doc. No. 260.  The Motion re-raises arguments previously 

raised as well as new and improper arguments in a desperate attempt to avoid 

summary judgment of infringement.  The Court should neither entertain Defendants’ 

Motion nor permit Defendants to ignore its Order of March 31, 2016. 

To the extent the Court wishes to entertain Defendants’ Motion, each of 

Defendants’ “Grounds for [the] Motion” are demonstrably false: 

 Mr. Price is a mechanical engineer and a professional engineer.  Defendants 

cannot seriously argue that Mr. Price is incapable of practicing the claimed 
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invention in the patents-in-suit – in other words, he is more than qualified and 

capable of making the patented inventions. 

 There is nothing inappropriate with experts relying upon hearsay, and 

Defendants have been unable to establish any incorrect facts relating to 

representations about the accused products in the declarations of Messrs. 

Plager and Sobrado.1  Moreover, both of Plaintiff’s experts have reaffirmed 

their opinions after inspecting the physical samples of the accused products, 

and both experts answered questions relating to same during their 

depositions.  Doc. Nos. 241, 242. 

 Glas-Weld’s experts testified that the opinions contained in the reports were 

theirs, that they subsequently examined specimens of the Accused Products, 

and that the information that they were provided was a true and correct 

representation of the Accused Products including their features and function. 

Doc. Nos. 241, 242. 

 Glas-Weld’s experts applied the correct legal standards. 

 Glas-Weld’s experts used appropriate methods and analysis, and Glas-

Weld’s other products are irrelevant to their expert opinions (which compare 

the Accused Products to the Patents-in-Suit). 

 Glas-Weld’s experts relied upon a comparison of the Accused Products to 

asserted claims of the Patents-in-Suit to formulate their opinions.  Glas-Weld 
                                               

1 At best Defendants have raised one discrepancy about whether Mr. Sobrado 
received Resin Injector A from Mr. Garbutt or from Mr. Plager.  This issue has 
previously been addressed in Glas-Weld’s Response in Opposition to Defendants’ 
Motion to Disqualify, and is irrelevant in view of Defendants authenticating Resin 
Injector A as a Surface Dynamix Product during their respective depositions. (Doc. No. 
240, at 4). 
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products are irrelevant to this inquiry and were not used in the comparison by 

Glas-Weld’s experts. 

Accordingly, Glas-Weld respectfully requests that the Court deny Defendants’ 

Motion. 

II. BACKGROUND 

Glas-Weld notes the following discrepancies in Defendants’ alleged factual 

background: 

 Defendants accuse Glas-Weld of arranging for a “sham sale” of the Accused 

Product.  However, Defendants do not explain how the sale was a “sham” or 

what is inappropriate about purchasing a product to investigate potential 

infringement.  More worryingly, the products purchased through the alleged 

“sham sale” are the only complete samples of the Accused Products in this 

lawsuit.  Defendants have failed to produce complete samples of Accused 

Products despite Glas-Weld’s requests for same. 

 The purported “owner’s manual” was not included with the resin injector or 

curing lamp obtained by Glas-Weld.  Whether such a manual exists is an 

open question because Defendants did not produce such a manual during 

discovery.  Thus if it exists, Defendants have violated their discovery 

obligations yet again. 

 Defendants’ bald assertion that the Accused Products are “incapable of 

performing a glass repair” after the plunger member / set screw has been 

manipulated was proven false by Mr. Mackey, who was able to perform a 

glass repair with both the plunger member / set screw inserted into the helical 
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groove and with the plunger member / set screw removed from the helical 

groove while the piston was moved.  Defendants further admit that the 

Accused Products exhibit the claim limitations of the Patents-in-Suit. 

 Defendants’ claim that Glas-Weld’s experts relied solely upon hearsay and a 

brief video is simply false.  Each of Defendants’ experts set forth a list of 

materials relied upon, including without limitation, the Patents-in-Suit and 

photographs and video of the Accused Products.  Moreover, Glas-Weld’s 

experts have subsequently examined the samples of the Accused Products, 

confirmed the veracity and correctness of the materials provided to them, and 

were available to testify with the samples present at their respective 

depositions.  Doc Nos. 241, 242. 

 Defendants continue to misunderstand the elements of patent infringement 

when they state that Messrs. Van Daelan and Courtney failed to state the 

“number of times that they had performed a glass repair before loosening the 

hex screw”, discuss whether loosening the screw is an “acceptable practice”, 

or whether there was a non-litigation reason for loosening the screw.  These 

facts are irrelevant because they are not limitations of the claims at issue.  

Moreover, it has been established that a repair is possible after the screw has 

been manipulated, and Defendants have acknowledged that a glass repair 

technician may loosen the hex screw in order to clean the product. 

// // // 

// // // 

// // // 
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In short, Defendants’ “Background Facts” section misses the mark, shows 

continued ignorance of the issues before this Court, and does not support exclusion of 

the expert reports. 

III. ARGUMENT 

A. Justin Price is Qualified to Provide Expert Opinions and Testimony 

1. Mr. Price is an Expert in a Relevant Field 

Defendants argue, without any supporting basis, that the field of art is “the glass 

repair industry” and that therefore the “standard is one skilled in the art of glass repair.”  

However, Defendants have no support for this contention.  Defendants provide no 

rationale explaining how “one skilled in the art of glass repair” is in a position to make 

the inventions disclosed in the Patents-in-Suit.  Simply because an individual has been 

taught how to use a glass repair device does not mean that they are sufficiently skilled 

to make a device.  By analogy, the average operator of an automobile will not 

automatically qualify as a mechanic, let alone a competent designer of internal 

combustion engines.  More egregiously, Defendants provide no expert opinions 

supporting such an interpretation.  The expert reports of Donald Gregor are devoid of 

any opinions as to what the field of art is or what qualifications “a person of ordinary skill 

in the art” must have. See, e.g., Ex. A.  Expert Reports of Donald Gregor. 

In contrast, Glas-Weld’s experts define the “person of ordinary skill” in the art as 

“an individual having a Bachelor of Science Degree in mechanical engineering, or 

several years of experience in the use and design of glass repair technology.”  Ex. B, 

Expert Report of Randy Mackey at ¶19; Ex. C; Expert Report of Justin Price at ¶18.  

Defendants’ expert did not rebut this assertion or provide any opinions setting forth their 
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position with respect to same. See Ex. A.  By failing to timely address the definition of 

the person of ordinary skill in the art, Defendants and their experts have accepted the 

definition provided by Glas-Weld’s experts.  Accordingly, to qualify as a technical expert 

under Fed. R. Ev. 702, a person must be an expert in either mechanical engineering or 

the use and design of glass repair technology.  Defendants are unable to attack his 

expertise in mechanical engineering.  Thus, as an expert in mechanical engineering, Mr. 

Price is qualified to testify as technical expert in this matter. 

2. Mr. Price’s Opinions and Testimony are Admissible 

Defendants argue that Mr. Price misrepresented his background and does not 

follow reliable scientific principles and methods.  However Defendants fail to identify 

factual misrepresentations or which scientific principles and methods were not followed. 

Defendants’ argument that Mr. Price misrepresented his expertise and 

background is simply wrong, and Defendants have failed to identify any factual 

misrepresentation in Mr. Price’s report or testimony.  Mr. Price applied his knowledge of 

mechanical engineering and glass repair in formulating his opinions – even if his 

knowledge of glass repair is limited compared to his knowledge of mechanical 

engineering.  Defendants also fail to identify any “intellectual rigor,” or scientific or 

technical methods and principles that Mr. Price fails to apply.  Motion at 8.  Defendants 

admit that Mr. Price did not “develop an expertise principally for purposes of litigation[.]”  

Mr. Price’s expertise in mechanical engineering as applied to the technology in question 

is unassailable, and Defendants do not attempt to challenge Mr. Price’s ability to make 

the technology in question.   

// // // 
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Defendants’ reliance upon Oglesby v. General Motors, 190 F.3d 244 (4th Cir. 

1999), is misguided.  While it is true that the Oglesby Court excluded an expert report, 

that was a products liability case.  The Court therefore found that the expert’s failure to 

test the products in question lacked scientific rigor because the expert “could not 

eliminate other equally plausible causes for the plastic to have come out of round or to 

have cracked, such as engine overheating; trauma to the inlet connector if the radiator, 

when removed from the car, had tipped over; or stress applied by leaning on the 

connector with too much weight when the plastic was hot—all of which would be 

consistent with the given history of the part in this case.”  None of those issues are 

relevant to this matter.   

This matter required Mr. Price to compare the features of the Accused Products 

to the claim terms of the asserted claims of the Patents-in-Suit, as construed by the 

Court, to determine whether there was infringement.  Mr. Price did so by scientifically 

and methodically verifying that each claim limitation was present in the Accused 

Products.2  Thus, Mr. Price’s testimony is admissible because (1) Mr. Price’s testimony 

and opinion are of a technical nature such that Mr. Price’s knowledge as a mechanical 

engineer will help the trier of fact to understand the evidence; (2) his opinions and 

testimony are based on sufficient facts or data; (3) his opinions and testimony are the 

                                               
2 Notably, Defendants’ allegations relating to the failure to use “acceptable 

standards of practice” relates solely to issues not related to claim limitations – which is 
what Mr. Price was tasked to establish.  For example Defendants complain that Mr. 
Price could not say whether using a hex wrench to manipulate a hex screw out of 
factory settings would be done under acceptable standards of practice.  This misses the 
mark.  The question before the Court on this issue is whether the screw is capable of 
being manipulated.  The answer to that question is undisputedly: yes, the set screw is 
capable of being manipulated.  No matter how much Defendants waive their hands in 
protest and recite inapplicable legal doctrines the fact remains that the Accused 
Products meet the claim limitations, and therefore infringe the Patents-in-Suit. 
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product of reliable principles and methods; and (4) Mr. Price has reliably applied these 

principles and methods to the facts of this case. 

Finally, Mr. Price’s reliance upon accurate photographs and video in forming his 

opinions is not improper.  Defendants had the opportunity to challenge any 

misconceptions or inaccuracies in the information provided to Mr. Price, and to question 

him with the actual physical specimens of the Accused Products during his deposition.  

Mr. Price’s opinions did not change.  To the contrary, he submitted an affidavit 

reaffirming the accuracy and correctness of the materials he was provided.  Doc. No. 

241 at ¶7.  Accordingly, Mr. Price’s testimony and opinions are valid, supported, and 

admissible.  Therefore, the Motion should be denied. 

3. Mr. Price’s Testimony Is Properly Supported 

Defendants identify several excerpts of Mr. Price’s testimony that they allege 

supports excluding his testimony as an expert.  However Mr. Price’s testimony is 

consistent with both the facts and with the teachings of the Patents-in-Suit.   

Specifically, Defendants note that Mr. Price testifies that both surface and 

subsurface cracks can be repaired with either the plunger member inserted into the 

groove or the plunger member withdrawn from the groove.  Defendants then try to 

fabricate an inconsistency based on the teachings of U.S. Patent No. 5,670,180 (“the 

’180 Patent”) that subsurface cracks are ideally treated with the plunger member 

withdrawn from the helical groove, and surface cracks (or long cracks) are ideally 

treated with the plunger member engaged in the groove.  Motion at 9.  However, neither 

side reasonably disputes that it is possible to repair either type of crack in either 

configuration.  Indeed Defendants readily admit that the Accused Products can repair 
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both types of cracks with the plunger member engaged in the groove.  Thus there is 

nothing incorrect or inconsistent about Mr. Price’s testimony. 

Similarly, Mr. Price’s testimony about the “rapid vacuum” is factually correct – a 

user of the Accused Products can create the vacuum more rapidly by pulling the piston 

linearly when the plunger member is disengaged from the helical groove than by having 

to turn it when the plunger member is engaged in the groove.  Motion at 10.  This is 

consistent with the teachings of the ’180 Patent.  Moreover, this testimony was a result 

of Defendants asking Mr. Price to speculate as to “whether the acceptable standards of 

practice of someone skilled in the art of windshield repair would be to intentionally use a 

hex wrench to manipulate the set screw out of the factory setting while performing a 

windshield repair[.]” Doc. No. 260-1 at 105 (Transcript of the Deposition of Justin Price, 

p. 104, lns. 8-13). This is an inappropriate, compound question that lacks foundation 

establishing that such practices exist governing whether a screw can be used.  The 

testimony has nothing to do with the video provided by Mr. Sobrado, as argued by 

Defendants, as that video was not before the witness at the deposition.  Instead the 

witness was testifying as to his understanding of the subject matter, in view of the ’180 

Patent and the actual physical specimens of the Accused Products that were present. 

Defendants’ mention of Mr. Price’s inability to recite the Court’s claim 

construction order is inappropriate. Motion at 10, 11.  A deposition is not a memory test 

requiring an expert to recite the claim construction of every term every time they give an 

answer.  Defendants have not even attempted to show that Mr. Price failed to apply the 

Court’s construction properly.  Similarly, with respect to the excerpt on page 110 of the 

Price Transcript, Mr. Sobrado corrected a term in the question asked by Mr. Berg for 

Case 6:12-cv-02273-AA    Document 262    Filed 07/05/16    Page 10 of 17



Page 11 -  GLAS-WELD SYSTEMS, INC.’S RESPONSE IN OPPOSITION TO DEFENDANTS’ 
MOTION TO EXCLUDE TESTIMONY OF PLAINTIFF’S EXPERT WITNESSES 

2624782 
Cosgrave Vergeer Kester LLP 

Attorneys 
888 SW Fifth Avenue, Suite 500 

Portland, Oregon 97204 
Telephone: (503) 323-9000 Facsimile: (503) 323-9019 

clarity.  There is nothing inappropriate with same.  The remainder of Defendants’ 

arguments about Loctite on the handle and the over-tightening of screws is irrelevant, 

as these are not claim limitations at issue in this lawsuit.  

Finally, Defendants disingenuously claim that Mr. Price relied upon photographs 

of the Glas-Weld product in forming his opinions of infringement with no support for their 

statement.  Indeed, no photographs of the Glas-Weld Products appear anywhere in Mr. 

Price’s expert report or its exhibits.  Mr. Price compared the claims of the patents-in-suit 

to the Accused Products in order to determine whether infringement was present. 

B. Mr. Mackey and Mr. Price’s Opinions and Testimony are Their Own 

1. Glas-Weld’s Attorneys Did Not Fabricate Facts 

Defendants argue that Glas-Weld’s attorneys created litigation positions by 

“forcefully manipulating” the hex screws in the Accused Products.  In truth Messrs. 

Plager and Sobrado did nothing more than test whether the plunger member / set screw 

in the Accused Products could be moved to engage and disengage the helical groove – 

a limitation set forth in claim 1 of the ’180 Patent.   

Defendants argue that Glas-Weld’s attorneys hid their action from Glas-Weld’s 

experts without any factual support, and that it wasn’t until Defendants opposed Glas-

Weld’s summary judgment that Defendants turned to Glas-Weld’s experts.  Glas-Weld 

did not submit expert declarations with its initial summary judgment briefing because 

there was no question of fact that the plunger member in the Accused Products 

behaved as recited in claim 1 of the ’180 Patent.  Glas-Weld subsequently relied upon 

its experts after Defendants attempted to create fictitious issues of fact relating to the 

plunger member – claiming that the thread locker allegedly added to the plunger 
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member in the Accused Products required temperatures in excess of 400 degrees in 

order to loosen and manipulate plunger member in and out of the helical groove.  

Before Defendants filed their opposition to Glas-Weld’s Motion for Summary Judgment 

Glas-Weld was unaware of the “thread locker” defense because Defendants had 

refused to comply with their discovery obligations.  Glas-Weld did not fabricate these 

facts, they simply relied upon Glas-Weld’s experts to explain what Glas-Weld’s 

attorneys already knew – that the plunger member could be easily manipulated at room 

temperature. 

Defendants ultimately abandoned their fictitious issue of fact and admitted that 

even if thread locker were applied, it would not remove the capability of the plunger 

member/set screw in the Accused Products to be manipulated into and out of 

engagement with the helical groove. 

2. Glas-Weld’s G3 Product is Irrelevant to This Lawsuit 

Defendants are attempting to distract the Court and waste more resources and 

time by discussing Glas-Weld’s G3 Product.  As discussed in Glas-Weld’s 

Supplemental Reply in Support of Summary Judgment (Doc. No. 259), Glas-Weld 

disagrees with Defendants’ analysis and arguments relating to the G3 Connector.  It is 

an embodiment of the ’180 Patent.  Nevertheless the issue is irrelevant.  The issue 

properly before the Court is whether the Accused Products infringe, not whether the G3 

is a commercial embodiment of the ’180 Patent.  Similarly, Mr. Mackey was not asked to 

provide opinions on the G3 Product, and thus testimony relating to same was outside of 

the scope of his expert deposition. 

// // // 
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3. Glas-Weld’s Experts Formed and Defended their Own 
Opinions 

Glas-Weld’s experts submitted expert reports that they authored and signed in 

this matter, and appeared at depositions to testify and defend their opinions.  

Defendants argue without merit or support that Glas-Weld’s attorneys fabricated the 

opinions for Glas-Weld’s experts.  However, Defendants fail to note any areas relevant 

to the opinions at issue where Glas-Welds experts failed to defend their position or 

testified that the opinion provided was anything but their own.   

Defendants’ arguments on this issue are all over the place.  First Defendants 

attribute a statement from Glas-Weld’s reply brief to Mr. Mackey, then they demand that 

Mr. Mackey have command of specific case law.  Defendants subsequently quote other 

case law and state – again without any merit or factual support – that “Mr. Mackey has 

been led into the wrong legal standard.”  Motion at 14-15.  Defendants fail to identify 

what opinions or what testimony is allegedly formed under the “wrong legal standard.”  

Defendants further fail to challenge the legal standards set forth in the expert reports of 

Glas-Weld’s experts.  Instead Defendants make conclusory, unsubstantiated arguments 

which cannot stand.  Mr. Mackey is a named inventor on both patents, and has years of 

experience both designing and using glass repair products.  The suggestion that he is 

opining on these patents without relying upon his personal knowledge and experience is 

ludicrous.  Thus Defendants’ Motion is unsupported and must be denied. 

C. The Declarations of Plager and Sobrado are Irrelevant 

Setting aside (1) the fact that experts are allowed to rely upon hearsay, and (2) 

the fact that the reliability of declarations has been established by the experts’ review of 

the physical specimens of the Accused Products and confirmation of the trueness and 
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correctness of the depictions of same (Doc. Nos. 241, 242), the facts from the Sobrado 

and Plager declarations relied upon by Glas-Weld’s experts are not in dispute.  

Defendants Michael Boyle and Christopher Boyle authenticated the Accused Products 

at their depositions.  Moreover Defendants now readily admit that the thread locker they 

allegedly added to the plunger member/set screw in the Accused Products is not 

sufficient to stop someone from manipulating the plunger member in and out of 

engagement with the helical groove. 

Hearsay, such as a declaration, is appropriate for summary judgment briefing 

and can be relied upon by experts.  To the extent that testimony from Messrs. Plager 

and/or Sobrado is required at trial, they can appear to testify. 

With respect to the additional facts requested by Defendants: 

 The ’180 Patent claims do not recite the phrase “operable position;” 

 There is no evidence that an owner’s manual exists, and Defendants did not 

and have not produced a copy of same to Glas-Weld; 

 It is irrelevant what position the set screw was placed in when the product 

was shipped from Mr. Plager to Mr. Sobrado – all that matters is whether the 

plunger member in the Accused Products behaves as recited in the claims of 

the ’180 Patent;  

 It is irrelevant whether loosening or tightening a screw thread is an acceptable 

practice in the glass repair industry, – all that matters is whether the plunger 

member in the Accused Products behaves as recited in the claims of the ’180 

Patent. 

// // // 
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D. Improper Accusations of Perjury 

Glas-Weld further takes issue with Defendants’ baseless and unsupported 

accusation that Mr. Mackey lied under oath.  Glas-Weld notes that Defendants 

conveniently fail to identify the alleged lie.  Glas-Weld objects to any attempt by 

Defendants to “present video evidence of untruths given by Randy Mackey and Justin 

Price in expert depositions.”  Defendants have failed to identify a single such untruth or 

lie in their motion.  If the lies or untruths actually existed, and truly were prejudicial, 

Defendants had more than ample opportunity to call them out in their Motion. 

Defendants are simply trying to force Glas-Weld to waste thousands of dollars to 

address undisclosed purported lies without any notice or process.  Defendants have 

abused the legal system more than enough and have dragged this case out for years.  

These allegations, similar to the Motion as a whole, are unsupported, unfounded and 

simply an effort to harass Glas-Weld and drive up its legal fees and costs.   

Indeed, Defendants acknowledge that they are well aware that the Court 

instructed them not to file a separate Daubert Motion.  Motion at 18.  However, 

Defendants claim that they did so only because they did not have sufficient room in their 

Supplemental Opposition to Glas-Weld’s Motion for Partial Summary Judgment to 

properly address this issue.  Defendants’ rationale falls short.  Defendants 

Supplemental Opposition only used 22 out of their 35 page allowance for non-discovery 

motions under L.R. 7, meaning they had ample space with which to address this issue 

and comply with the Court’s order.  Doc. No. 257.  The fact that they made no attempt 

to address this issue, and waited an additional six weeks before filing the Motion is 

indicative of their true goals.  
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Accordingly, Glas-Weld respectfully requests that the Court deny the Motion, and 

impose any sanctions it deems appropriate against Defendants for filing the Motion. 

IV. CONCLUSION 

For the foregoing reasons, Glas-Weld respectfully request that the Court deny 

Defendants’ Motion to Exclude Testimony of Plaintiff[’]s Expert Witnesses Justin Price 

and Randy Mackey, and requests that the Court award Glas-Weld any sanctions it 

deems appropriate for responding to same. 

DATED: July 5, 2016 

COSGRAVE VERGEER KESTER LLP 

 

s/ Paul A. C. Berg 
 Paul A. C. Berg, OSB No. 062738 

Robert E. Barton, OSB No. 814637 
 Telephone: (503) 323-9000 

Fax: (503) 323-9019 
E-mail: pberg@cosgravelaw.com 
            rbarton@cosgravelaw.com 
 

and 

 James A. Gale, FSB No. 371726 
Javier Sobrado, FSB No. 44992 
COZEN O’CONNOR 
Admitted Pro Hac Vice 
Telephone: (305) 358-5001 
Fax: (305) 720-2273 
Email: JGale@cozen.com 

JSobrado@cozen.com 
 

Attorneys for Plaintiff
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2624782 

Cosgrave Vergeer Kester LLP 
Attorneys 

888 SW Fifth Avenue, Suite 500 
Portland, Oregon 97204 

Telephone: (503) 323-9000 Facsimile: (503) 323-9019 

CERTIFICATE OF SERVICE 

I hereby certify that I served a true and correct copy of the GLAS-WELD 

SYSTEMS, INC.’S RESPONSE IN OPPOSITION TO DEFENDANTS’ MOTION TO 

EXCLUDE TESTIMONY OF PLAINTIFF’S EXPERT WITNESSES on the date indicated 

below by: 

 mail with postage prepaid, deposited in the US mail at Portland, Oregon, 

  hand delivery,  

  facsimile transmission, 

  email 

  electronic filing notification. 

I further certify that said copy was delivered as indicated above and addressed to 

said attorneys and defendant at the addresses listed below: 
 
James A. Gale, Esq.  (ELECTRONIC FILING NOTIFICATION) 
Javier Sobrado 
Cozen O’Connor 
2 South Biscayne Boulevard, 30th Floor 
Miami, Florida 33131 

Of Attorneys for Plaintiff 
 
Michael P. Boyle   (ELECTRONIC FILING NOTIFICATION) 
66932 Sagebrush Lane 
Bend, OR  97701 

Defendant Pro Se 
 
Christopher M. Boyle  (EMAIL & US MAIL) 
66932 Sagebrush Lane 
Bend, OR  97701 

Defendant Pro Se 
 
 DATED:  July 5, 2016 
 
 
 

s/ Paul A. C. Berg  
 Paul A. C. Berg
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• Don Gregor Expert Report For Surface Dynamix 

734 NW Majesty Lane 

Bend Oregon, 97701 

I. INTRODUCTION 

1. I have been retained by Michael Boyle, the sole owner of Surface Dynamix 

("Surface Dynamix or Defendant) to conduct an review of GlasWeld s expert reports 

on products known as the DynaVac and D2 resin injector products (collectively, the 

"Accused Resin Injector Products") and products known as the Halo Curing Lamp and 

glass repair kits containing Halo Curing Lamp Products (''the Accused Curing Lamp 

Products", collectively with the Accused Resin Injector Products, "the Accused 

• Products") and render an opinion as to whether these products infringe any of the 

claims the 'Patents-in-Suit. 

II. GLASS REPAIR QUALIFACAilONS 

1. I was employed by GlasWeld systems from 2000 to 2008, Glass Mechanix from 

2009-2011 and Surface Dynamix from 2012-2014 

2. My job duties were sales and technical support of glass repair products 

3. I am the owner of Total Glass Resurfacing from 1999 - 2015 

4. I have used a variety of equipment including and GlasWeld, Glass Mechanix and 

• Surface Dynamix 
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• 5. I have worked with GlasWeld personnel on several support issue's including the 

• 

• 

operation of the Standard Pro Vac (Alexander)and ProVac 2000 injector (180 

Patent) 

6. I have assembled tested and used all if the accused injectors 

7. I have conducted training certification programs for all glass repair products. 

8. I was certified by GlasWeld 

9. I was a member of the NWRA National Windshield Association 

III. COMPENSATION 

5. I am being compensated at the rate of $100.00 for consultation and 

preparation, and $200/hr for testimony. My compensation is'not contingent 

upon the outcome of this litigation in any way. 

I have not authored publications or previously testified in a lawsuit 

IV. MATERIALS CONSIDERED 

7. I have reviewed and considered the following materials: 

a. 372 patent 

b. Pictures, video and illustrations of the accused products 

c. Samples of GW and accused products 
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• 

• 

• 

d. The amended complaint and its exhibit 

e. Courts clam construction 

f. GlasWeld's relevant documentation 

g. High Tech Medical line of cases, that "a device does not infringe simply 

because it is possible to alter it in a way that would satisfy all the 

limitations of a patent claim." High Tech Medical Instrumentation, Inc. v. 

New Image Industries, Inc., 49 F.3d 1551,33 USPQ2d 2005 (C.A.Fed. 

(Cal.),1995) 

v. SUMMARY OF OPINIONS 

8. Based on and examination of the facts, my expertise in repair and the 

documents and materials I have examined, it is my expert opinion the 

Accused Resin injector Products DO NOT infringe the independent claims #1 

of the 180 patent, therefore Do NOT Infringe ant and all dependents claims of 

the 180 Patent. 

9. Based on and examination of the facts, my expertise in repair and the 

documents and materials I have examined, it is my expert opinion the 

Accused Resin injector Products DO NOT infringe the 2 independent claims 

of the 372 patent, therefore Do NOT Infringe any and ali dependent claims of 

the 372 Patent. 
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• 

• 

• 

7. I am willing to testify concerning glass repair, as it pertains to use, design, and 

nature of Glass repair equipment, including Assembly, satisfactions and the use 

of other materials used in the assembly of Accused products. In addition I may 

testify as to the inappropriate removal and modification of "set screws' and the 

tolerances required to prevent damage to s'aid products. 

High Tech Medical line of cases, that "a device does not infringe simply because it is 

possible to alter it in a way that would satisfy all the limitations of a patent claim." High 

Tech Medical Instrumentation, Inc. v. New Image Industries, Inc., 49 F.3d 1551,33 

USPQ2d 2005 (C.A.Fed. (Cal.), 1995) 

A. The '180 Patent 

11. The '180 Patent, entitled "Laminated Glass and Windshield Repair 

Device", issued on September 23, 1997. Randy L. Mackey and Robert A. Beveridge 

are the named inventors on the '180 Patent. Id. The '180 Patent is generally directed to 

a resin injector having the need for convertibility to In order to accommodate the repair 

surface and sub surface crack's. This is supported by the courts claim construction. 
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• 

• 

• 

The Accused Resin Injectors 

Neither accused resin injector maintains the ability to change form or function. This can 

only be done only by modifing the injector by using a tool not supplied with the product, 

Then inserting the tool into a deep cavity in order to connect to the half dog set screw, 

This "SET SCREW" has been set to a predetermined depth in order to engage with the 

Dynamic Variable Thread Grove. If the Half dog set screw is moved out of tolerance, 

the injector needs to be disassembled in order to insure the tolerance and reapply the 

thread locker. This adjustment could not be done when a repair is being performed as 

the tool to do so is not supplied and the is no way to reset the tolerance in the field. If 

the set screw was tightend as the plantiffs experts state in the reports and affidavits, the 

injector would be inoperable and possible damaged as so the injector is inoperable. 

The Court's claims construction order stated that the term "having convertibility"h as 

"having the capability to change form and/or function, so as to accommodate the repair 

of both sub-surface and surface window cracks." The accused resin injectors are more 

advanced, there is no need for convertibility as the Dynamic Threaded piston offers 

more control allowing the repair of both types of cracks to be repairs without 

disassembling the device. This difference also negates any claim of doctiine of 

equivalence as the accused resin injector does not require convertibility in order to 

perform surface and subsurface cracks. The accused products cannot be operated with 

the plunger member withdrawn from the helical groove as there is no plunger. 
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• 

• 

• 

Patent 372 

Patent 372 consist of lamp for curing windshield repair part of the windshield repair 

process. The patent consist of three independent claims. I understand that two claims 

are at issue, claims 1 and claim 14. 

Claim one states the following TK 

Based on my experience and expertise of both products Halo and 372 that I form the 

opinion the the accused curing lamp does not infringing claim 1 

Claim 1 requires that" curing lamp be mounted on the resin injector support structure. 

This requirement is not met by the alleged infringing product. The alleged infringing 

product is designed is such a way that the entirety of the lamp system is mounted on 

the glass. This unique feature is designed into the the accused product. This feature 

significantly reduces the stress on the support system. In addition, by the adapter ring 

being interchangeable allow the lamp to fit multiple injectors. 

Additional!y ! am of the opinion that the accused curing lamp does not infringing claim 1 

due to the fact that claim 1 requires that "the housing surrounds the resin injector 

support structure". This requirement is not met by the alleged infringing product, and 

this is in line with the courts finding in claims construction that surrounding means: "TK". 

The alleged infringing product is designed in such a way that the lamp housing does not 
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• surround the resin injector support structure. The accused product is designed such that 

the lamp housing is supported above the resin injector support structure by an 

interchangeable adapter ring, this feature was designed into the alleged infringing 

product in an effort to reduce the size and weight of the lamp system as well as to 

provide to the user a with the ability to convert the accused product to be functional with 

different types of resin injector support structures. Additionally this adapter ring fails to 

meet the limitation of surrounding as well as it is designed to allow the support structure 

to protrude through the adapter ring. This is support by the fact the the end of the 

support legs are clearly accessible while the lamp is in functioning. 

• 

• 
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UNITED STATES DISCTRICT COURT 

DISTRICT OF OREGON 

EUGENE DIVISION 

GLAS-WELD SYSTEMS, INC., an Oregon 
Corporation 

Plaintiff 

vs. 

Michael P. Boyle, dba Surface Dynamix, 
and Christopher M. Boyle 

Defendant 

Case No. 6:12-cv-02273-AA 

Expert Report of Donald Gregor 

• EXHIBIT 

I 
I 
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Don Gregor 

Expert Report For Surface Dynamix 

734 NW Majesty Lane 

Bend Oregon, 97701 

I. INTRODUCTION 

1. I have been retained by Michael Boyle, the sole owner of Surface Dynamix 

("Surface Dynamix or Defendant) to conduct an review of GlasWeld's expert reports on 

products known as the DynaVac and D2 resin injector products (collectively, the 

"Accused Resin Injector Products") and products known as the Halo Curing Lamp and 

glass repair kits containing Halo Curing Lamp Products ("the Accused Curing Lamp 

Products", collectively with the Accused Resin Injector Products, ''the Accused 

Products") and render an opinion as to whether these products infringe any of the 

claims the 'Patents-in-Suit. 

II. GLASS REPAIR QUALIFACATIONS 

1. I was employed by GlasWeld systems from 2000 to 2008, Glass Mechanix from 

2009-2011 and Surface Dynamix from 2012-2013 

2. My job duties were sales and technical support of glass repair products 
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3. I was the owner of Total Glass Resurfacing from 1999 - 2015 

4. I have used a variety of equipment including GlasWeld, Glass Mechanix and 

Surface Oynamix 

5. I have worked with GlasWeld personnel on several support issues including the 

operation of the Standard Pro Vac (Alexander)and ProVac 2000 injector (180 

Patent) 

6. I have assembled, tested, and used all if the accused injectors 

7. I have conducted training certification programs for all glass repair products. 

8. I was certified by GlasWeld. 

9. I was a member of the NWRA National Windshield Association 

III. COMPENSATION 

5. I am being compensated at the rate of $100.00 for consultation and 

preparation, and $200/hr for testimony. My compensation is not contingent 

upon the outcome of this litigation in any way. 

I have not authored publications or previously testified in a lawsuit. 

IV. MATERIALS CONSIDERED 

7. I have reviewed and considered the following materials: 

a. 372 Patent 
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b. 180 Patent 

c. Pictures, video and illustrations of the accused products 

d. Samples of GW and accused products 

e. The amended complaint and its exhibit 

f. Courts Claim Construction 

g. GlasWeld's relevant documentation 

h. High Tech Medical Instrumentation, Inc. v. New Image Industries, Inc. 

i. Radax Industries set screw web page. 

V. SUMMARY OF OPINIONS 

8. Based on an examination of the facts, my expertise in repair, and the 

documents and materials I have examined, it is my expert opinion the 

Accused Resin injector Products DO NOT infringe the independent claim #1 

of the 180 patent, therefore Do NOT Infringe any and all dependents claims of 

the 180 patent. 

9) Based on an examination of the facts, my expertise in repair and the 

documents and materials I have examined, it is my expert opinion the 

Accused Resin injector Products DO NOT infringe independent claim 2 of the 

180 patent, therefore Do NOT Infringe any and all dependent claims of the 

180 patent. 
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Based on an examination of the facts, my expertise in repair and the documents 

and materials I have examined, it is my expert opinion the Accused windshield 

repair Curing Lamp (372) DOES NOT infringe the independent claims #1 and 

#14 of the 372 patent, therefore Do NOT Infringe. 

I am willing to testify concerning glass repair, as it pertains to use, design, and 

nature of Glass repair equipment, including assembly, and the use of other 

materials used in the assembly of accused products. In addition I may testify as 

to the inappropriate removal and modification of "set screws' and the tolerances 

required to prevent damage to said products. 

A. The '180 Patent 

11. The '180 Patent, entitled "Laminated Glass and Windshield Repair 

Device", issued on September 23, 1997. Randy L. Mackey and Robert A. Beveridge 

are the named inventors on the '180 Patent. Id. The '180 Patent is generally directed to 

a resin injector having the need for convertibility to in order to accommodate the repair 

surface and sub surface crack's. This is supported by the courts claim construction. 

The Accused Resin Injectors 
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Neither accused resin injector maintains the ability to change form or function. This can 

only be done only by modifying the injector by using a tool not supplied with the product, 

Then inserting the tool into a deep cavity in order to connect to the half dog set screw, 

This "SET SCREW" has been set to a predetermined depth in order to engage with the 

Dynamic Variable Thread Grove. If the Half dog set screw is moved out of tolerance, 

the injector needs to be disassembled in order to insure the tolerance and reapply the 

thread locker. This adjustment could not be done when a repair is being performed as 

the tool to do so is not supplied as there is no way to reset the tolerance in the field. If 

the set screw was tightened as the plaintiffs experts state in the reports and affidavits, 

the injector would be inoperable and possible damaged as so the injector is inoperable. 

The half dog set screw 

The half dog screw has a flat tip protruding from one end which is normally located into 

a groove in a shaft and allows the shaft to rotate whilst retaining the part in place. This 

type of screw is typically used for a permanent setting of parts and often is used in place 

of a Dowel Pin. (Radax Ind.) A Dowel pin cannot be removed by a user. 

The removal of the set screw although possible is not what the intended use of the 

product is by a person skilled it the are of windshield repair. It is not what you may do to 

the device but rather what it is intended to do as stated in the High Tech Medical case. 

Having two lawyers remove the set screw and video that so their experts can testify to 

the events on the video is suspect at best. That video has not been made available for 

my viewing as of the day of my deposition. 
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Having convertibility 

The Court's claims construction order stated that the term "having convertibility" as 

"having the capability to change form and/or function, so as to accommodate the repair 

of both sub-surface and surface window cracks." The accused resin injectors are more 

advanced, there is no need for convertibility as the Dynamic Threaded piston offers 

more control allowing the repair of both types of cracks to be repairs without 

disassembling the device. This difference also negates any claim of doctrine of 

equivalence as the accused resin injector does not require convertibility in order to 

perform surface and subsurface cracks. The accused products cannot be operated with 

the plunger member withdrawn from the helical groove as there is no plunger. 

Patent 372 

Patent 372 consist of lamp for curing windshield repair part of the windshield repair 

process. The patent consist of three independent claims. I understand that two claims 

are at issue, claims 1 and claim 14. 

Based on my experience and expertise of both products Halo and 372 that I form the 

opinion the the accused curing lamp does not infringing claim 1. 
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Claim 1 requires that" curing lamp be mounted on the resin injector support structure. 

This requirement is not met by the alleged infringing product. The alleged infringing 

product is designed is such a way that the entirety of the lamp system is mounted on 

the glass. This unique feature is designed into the the accused product. This feature 

significantly reduces the stress on the support system. In addition, by the adapter ring 

being interchangeable allow the lamp to fit multiple injectors. 

Additionally I am of the opinion that the accused curing lamp does not infringing claim 1 

due to the fact that claim 1 requires that "the housing surrounds the resin injector 

support structure". This requirement is not met by the alleged infringing product, and 

this is in line with the courts finding in claims construction in what surrounding means. 

The alleged infringing product is designed in such a way that the lamp housing does not 

surround the resin injector support structure. The accused product is designed such that 

the lamp housing is supported above the resin injector support structure by an 

interchangeable adapter ring, this feature was designed into the alleged infringing 

product in an effort to reduce the size and weight of the lamp system as well as to 

provide to tne user a with the ability to convert the accused product to be functional with 

different types of resin injector support structures. Additionally this adapter ring fails to 

meet the limitation of surrounding as well as it is designed to allow the support structure 

to protrude through the adapter ring. This is supported by the fact the the end of the 

support legs are clearly accessible while the lamp is in the operable position as defined 

by the court .. 
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Claim 14; 

Based on my knowledge of the products, Halo, the 372 patent and the Atlas windshield 

repair lamp. I form the opinion the the accused curing lamp does not infringing claim 14. 

The accused curing lamp mimics the relevant design features of the Atlas windshield 

repair lamp. I can see no claims made that apply to the 372 patent stated in claim 14 

that we novel or unique at the time of the 180 patent application. 

Conclusion 

The aforementioned opinions are mine, they are truthful and accurate to the best of my 

knowledge. I reserve the right to amend these reports and alter the aforementioned 

opinions based on any new information that may be presented to me. 

(l!::::S:f!r--/ z-_/0 --- I~-
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I. INTRODUCTION 

1. I have been retained by Feldman Gale, counsel for Plaintiff Glas-Weld 

Systems, Inc. (“Glas-Weld” or “Plaintiff”) to conduct an analysis of U.S. Patent Nos 

5,670,180, (“the ‘180 Patent”) and 6,898,372 (“the ‘372 Patent”, collectively with the 

‘180 Patent, “the Patents-in-Suit”) and compare the claims of the Patents-in-Suit to 

Defendants Michael Boyle and Christopher Boyle’s (collectively, “the Boyles” or 

“Defendants”) products known as the DynaVac and D2 resin injector products 

(collectively, the “Accused Resin Injector Products”) and products known as the Halo 

Curing Lamp and glass repair kits containing Halo Curing Lamp Products (“the Accused 

Curing Lamp Products”, collectively with the Accused Resin Injector Products, “the 

Accused Products”) and render an opinion as to whether these products infringe any of 

the claims the ‘Patents-in-Suit.    

II. QUALIFICATIONS 

2. A current resume is hereto as Exhibit A.  Provided below is a short 

overview of my qualifications and experience. 

3. I am the Director of Product Development and Manager of Technical 

Services at Glas-Weld.  I have been in the glass repair business for approximately thirty 

(30) years.  I began as a trainee at Glas-Weld in 1985, and have held positions in nearly 

every department within Glas-Weld.  I am a named inventor on five (5) Glas-Weld 

patents, including both of the Patents-in-Suit.  I passed the NGA National Windshield 

Certification Program, and I am an instructor for, and helped develop, the Glas-Weld 

Repair Training and Certification Program. 
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4. I have not testified or otherwise been involved in any other cases as an 

expert over the last four years.  

5. A list of my publications for the last four years is attached hereto as Exhibit 

B. 

III. COMPENSATION 

6. I am not being compensated for this service beyond my existing 

compensation as a Glas-Weld Employee.  My compensation as a Glas-Weld employee 

is not contingent upon the outcome of this litigation in any way.  

IV. MATERIALS CONSIDERED 

7. I have reviewed and considered the following materials: 

a. The ‘180 patent; 

b. The ‘180 patent file history; 

c. The ‘372 Patent; 

d. The ‘372 patent file history; 

e. pictures and video of the Accused Products; 

f. screen captures from the Surface Dynamix website; 

g. the Complaint (Dkt. No. 1) and its exhibits;  

h. the Amended Complaint (Dkt. No. 28) and its exhibits; 

i. the Court’s Claim Construction Order (Dkt. No. 152);  

j. Glas-Weld’s Claim Construction Briefs and exhibits thereto; 

k. Defendant Michael Boyle’s Claim Construction Briefs and exhibits thereto 

l. Defendant Christopher Boyle’s Claim Construction Briefs and exhibits 

thereto; 
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m. Glas-Weld’s Motion for Partial Summary Judgment of Infringement and 

the briefs, exhibits and declarations related thereto, including the 

Declarations of Mark Plager, Javier Sobrado, Christopher Courtney and 

Maikel VanDaelen; 

n. Glas-Weld’s Responses to Defendant Michael Boyle’s Interrogatories, and 

Schedule B thereto: Glas-Weld’s Preliminary Infringement Claim Chart; 

o. Defendant Michael P. Boyle’s Responses to Glas-Weld’s Requests for 

Admission; and  

p. Defendants’ Responses to Glas-Weld’s Interrogatories. 

V. SUMMARY OF OPINIONS 

8. Based upon the materials provided to me and my analysis of them, it is my 

opinion that the Accused Resin Injector Products infringe claims 1 and 2 of the ‘180 

Patent.   

9. Based upon the materials provided to me and my analysis of them, it is my 

opinion that the Accused Curing Lamp Products infringe claims 1, 2, 3, 7, 10, 11, 12, 14, 

15, 18, and 19 of the ‘372 Patent.   

10. I also may testify concerning glass repair, as it pertains to the use, design, 

and nature of resin injectors and curing lamps.  I may provide a tutorial concerning the 

design, specifications, applications, and properties of the products at issue, including 

the use and properties of adhesives to prevent screw threads from coming loose or 

moving. 
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VI. THE PATENTS-IN-SUIT 

11. The field of art is glass repair systems, including a resin injector and 

curing lamp, and a system combining the two.  The inventions are straight-forward 

mechanical devices that have many commonly recognized features.   

A. The ‘180 Patent 

12. The ‘180 Patent, entitled “Laminated Glass and Windshield Repair 

Device”, attached hereto as Exhibit C, issued on September 23, 1997.  Robert A. 

Beveridge and I are the named inventors on the ‘180 Patent. Id.  Glas-Weld is the sole 

owner of the ‘180 Patent. Id.  The ‘180 Patent is generally directed to a resin injector 

having a plunger that engages and disengages a groove in the shaft of the piston. 

 
 

‘180 Patent, Figs. 1 & 3. 

13. I have been informed that the asserted claims of the ‘180 Patent are 

claims 1 and 2.  

B. The ‘372 Patent  

14. The ‘372 Patent, entitled “Lamp System for Curing Resin In Glass,” 

attached hereto as Exhibit D, issued on May 24, 2005.  Michael Boyle and I are the 
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named inventors on the ‘372 Patent.  Glas-Weld is the sole owner of the ‘372 Patent.  

The ‘372 Patent is generally directed to a lamp for curing resin during the repair of 

glass, and to a system for repairing glass, including a lamp and a resin injector.  

 
‘372 Patent, Figs. 1 & 2. 

15. I have been informed that the asserted claims of the ‘372 Patent are 

claims 1, 2, 3, 7, 10, 11, 12, 14, 15, 18, and 19. 

VII. BASIS OF OPINIONS FORMED 

16. In preparing this report, I reviewed and considered documents and 

materials as described in Section IV above, and relied on my education, training, 

experience, and knowledge of the glass repair industry as well as my understanding of 

the applicable legal principals described below. 
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A. Patent Infringement Analysis 

17. I have been informed that the patent infringement analysis is a two part 

process.  I understand that part one of the infringement analysis requires interpreting 

the claim terms.  I further understand that claim interpretation, or claim construction, is 

done by the Court. Part two of the infringement analysis process involves comparing the 

claims as construed by the Court to the accused products.  In this case, the accused 

products are the Accused Resin Injector Products and the Accused Curing Lamp 

Products.  I further understand that part two of the infringement analysis may be divided 

into two further parts; literal infringement and infringement under the doctrine of 

equivalents.  

B. Claim Interpretation 

18. I understand that claim interpretation, or construction, has already been 

decided by the Court.  In preparing this report, I therefore reviewed and relied on the 

Court’s claim construction opinion and order dated November 7, 2014. (Dkt. No. 152)   

In addition, I applied the meaning of the disputed claim terms as ordered by the Court in 

my infringement analysis. 

C. The Person Of Ordinary Skill In The Art 

19. It is my opinion that a person of ordinary skill in the art of the Patents-in-

Suit is an individual having a Bachelor of Science degree in mechanical engineering, or 

several years of experience in the use and design of glass repair technology. 

D. Infringement Of The Patents-In-Suit 

20. It is my understanding that to infringe a patent claim, an accused device 

must embody every element of the asserted patent claim, either literally or by an 
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equivalent.  I understand that an accused apparatus literally infringes a claim only if 

each and every element of that claim, as properly construed, is literally found 

respectively in the accused apparatus.  I also understand that, alternatively, a structure 

may be found to infringe under the doctrine of equivalents.  It is my understanding that 

in order to meet an element of a claim under the doctrine of equivalents, the differences 

between the accused structure and the corresponding element of the claim must be 

insubstantial.  One test of this is whether the element in the accused structure, when 

compared to the claim element, is found to perform substantially the same function in 

substantially the same way to achieve substantially the same result as does the element 

in the claim.  My infringement opinions are based on and consistent with these 

understandings.  

E. Application Of The Claims To The Accused Products 

1. The Accused Resin Injector Products infringe the ‘180 Patent 

i. Claim 1 of the ‘180 Patent 

21. Claim 1 of the ‘180 patent reads:  

1. (i) A device for repairing cracks in laminated glass having convertibility 
between repairing sub-surface and surface cracks comprising: 
 
(ii) a cylinder defining a dispensing mouth at an inner end, a cavity and an 
opening at an outer end defining a central bore; 
 
(iii) a piston mounted for axial movement in the cavity of the cylinder 
including a seal portion forming a seal in the cavity and enabling the 
production of a vacuum when drawn outwardly through the cavity,  
 
(iv) a shaft portion extended through and fixed to the seal portion and 
movable toward the mouth, said shaft portion having a handle portion 
extended through the central bore and out of the cylinder opposite the 
mouth and exposed for manual manipulation; 
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(v) a mounting member attachable to the cylinder and piston combination 
for mounting the cylinder and piston combination to a laminated glass for 
positioning the mouth of the cylinder proximal to a crack in the laminated 
glass; and 
 
(vi) said shaft portion including a helical groove, said shaft portion 
extended through the central bore of the cylinder, said central bore sized 
to receive the shaft portion including the helical groove to permit free 
sliding linear movement of the shaft portion through the central bore, and  
 
(vii) a plunger member carried by the cylinder and selectively laterally 
projectable into and out of engagement with the helical groove of the shaft 
member whereby upon being projected into the groove, turning of the 
exposed handle portion forces movement of the shaft portion toward and 
away from the mouth of the cylinder and upon withdrawal of the plunger 
member said handle can be linearly slidably forced toward and away from 
the mouth of the cylinder.1 
 
22. Referring to element (i) of claim 1 of the ‘180 Patent, the Court’s claim 

construction order stated that the term “having convertibility” in the preamble of claim 1 

“clarifies the function of the plunger and does not necessarily impose independent 

limitations.” Claim Construction Order, at 12.  The Court further construed the term 

“having convertibility” as “having the capability to change form and/or function, so as to 

accommodate the repair of both sub-surface and surface window cracks.” Id. at 13.  The 

Accused Resin Injector Products meet this limitation because they have a plunger 

member that can be inserted and withdrawn from the helical groove. See Exhibit E, ‘180 

Patent Infringement Claim Chart, claim 1 preamble analysis, at 1-2.  Thus the Accused 

Resin Injector Products have the “capability to change form and/or function, so as to 

accommodate the repair of both sub-surface and surface window cracks” in that they 

can be operated with the plunger engaged in the helical groove, and with the plunger 

                                                 
1 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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member withdrawn from the helical groove.  Ex. E, ‘180 Patent, claim 1 analysis, at 1-2; 

see also analysis below regarding element (vii) of claim 1. 

23. Referring to element (ii) of claim 1 of the ‘180 Patent, the Court construed 

the term “central bore” as “the hollow portion of the cylinder, defined by the dispensing 

mouth, opening and cavity.” Claim Construction Order, at 13.  The Accused Resin 

Injector Products meet this limitation because they have “a cylinder” that defines “a 

dispensing mouth at an inner end” (i.e. the end towards the window being repaired). 

Exhibit E, ‘180 Patent, claim 1, element 1a analysis, at 2-3.  The cylinder is hollow, 

having “a cavity” and also has “an opening at an outer end” (i.e. the end away from the 

window being repaired). Id.  The cylinder, dispensing mouth, opening and cavity thereby 

define the central bore of the Accused Resin Injector Products. Id.  

24. Referring to element (iii) of claim 1 of the ‘180 Patent, the Accused Resin 

Injector Products meet this limitation because they have “a piston” that is “mounted for 

axial movement [(i.e. vertical movement along the axis of the piston)] in the cavity of the 

cylinder.” Exhibit E, ‘180 Patent, claim 1, element 1b analysis, at 4.  The piston 

“includ[es] a seal portion forming a seal in the cavity” which “enables the production of a 

vacuum when drawn outwardly through the cavity.” Id. 

25. Referring to element (iv) of claim 1 of the ‘180 Patent, the Accused Resin 

Injector Products meet this limitation because they have “a shaft portion” of the piston 

that is “extended through and fixed to the seal portion and movable toward the 

[dispensing] mouth[.]” Exhibit E, ‘180 Patent, claim 1, element 1c analysis, at 5.  The 

“shaft portion” has “a handle portion” that is “extended through the central bore and out 

of the cylinder opposite the mouth and exposed for manual manipulation[.]” Id. 

EXHIBIT B 
PAGE 10 OF 93

Case 6:12-cv-02273-AA    Document 262-2    Filed 07/05/16    Page 10 of 93



 

Page 11 EXPERT REPORT OF RANDY L. MACKEY ON PATENT INFRINGEMENT 
 

26. Referring to element (v) of claim 1 of the ‘180 Patent, the Court construed 

the term “mounting member” as “an attachable structure which facilities the mounting of 

the piston and cylinder combination to glass.” Claim Construction Order, at 14.  The 

Accused Resin Injector Products meet this limitation because they have “a mounting 

member” that is “attachable to the cylinder and piston combination” in order to facilitate 

“mounting the cylinder and piston combination to a laminated glass” and to “position[] 

the mouth of the cylinder proximal to a crack in the laminated glass.” Exhibit E, ‘180 

Patent, claim 1, element 1d analysis, at 5-7.   

27. Referring to element (vi) of claim 1 of the ‘180 Patent, the Court construed 

the term “helical groove” as “spiral groove.” Claim Construction Order, at 15.  The 

Accused Resin Injector Products meet this limitation because the shaft portion of the 

piston includes a “helical groove” and is “extended through the central bore of the 

cylinder[.]” Exhibit E, ‘180 Patent, claim 1, element 1e analysis, at 7-8.  The “central 

bore” is “sized to receive the shaft portion including the helical groove” and “permit[s] 

free sliding linear movement of the shaft portion through the central bore[.]” Id. 

28. Referring to element (vii) of claim 1 of the ‘180 Patent, the Court construed 

the term “plunger member” as “the part of the device that can be inserted into or 

retracted from the helical groove so as to engage the piston.” Claim Construction Order, 

at 16. The Court construed the term “helical groove” as “spiral groove.” Id. at 15.  The 

Court also construed the term “selectively laterally projectable” as “[c]apable of being 

inserted in or retracted from the helical groove from the side.” Id., at 17.  The Court also 

construed “linearly slidably forced” as “capable of being forced to slide in a straight line 

or linear direction.” Id., at 17-18.  The Accused Resin Injector Products meet this 

EXHIBIT B 
PAGE 11 OF 93

Case 6:12-cv-02273-AA    Document 262-2    Filed 07/05/16    Page 11 of 93



 

Page 12 EXPERT REPORT OF RANDY L. MACKEY ON PATENT INFRINGEMENT 
 

limitation because they include “a plunger member” – a hex screw, which Defendants 

call a half-dog set screw – that is “carried by the cylinder[.]” Exhibit E, ‘180 Patent, claim 

1, element 1f analysis, at 8-9.  The “plunger member” can be inserted in and retracted 

from the helical groove from the side, and thus is “selectively laterally projectable into 

and out of engagement with the helical groove of the shaft member[.]” Id.  When the 

plunger member is “projected into the groove, turning of the exposed handle portion 

forces movement of the shaft portion toward and away from the mouth of the cylinder[.]” 

Id.  When the plunger member is retracted from the helical groove, the handle can be 

forced to slide in a straight or linear direction towards or away from the dispensing 

mouth.  Thus, the Accused Resin Injector Products also meet the limitation that “upon 

withdrawal of the plunger member said handle can be linearly slidably forced toward 

and away from the mouth of the cylinder.” Id. 

29. For the foregoing reasons, it is my opinion that the Accused Resin Injector 

Products infringe claim 1 of the ‘180 Patent. 

30. It is my understanding that Defendants have argued that the Accused 

Resin Injector Products “have no helical thread form” because the spiral groove on the 

Accused Resin Injector Products does not have a constant pitch. See e.g. Ex. F, 

Christopher Boyle’s July 2, 2014 Response to Glas-Weld’s Interrogatory No. 7 (later 

adopted by Michael Boyle); Defendant Michael Boyle’s Oppositions to Glas-Weld’s 

Motion for Summary Judgment (Dkt. No. 109), at 7-8.  However, the Court construed 

“helical groove” as “spiral groove” and in doing so rejected Defendants’ proposed 

construction of helical groove, which required a constant pitch. Claim Construction 

Order, at 14-15.  Accordingly, I am following the Court’s Claim Construction Order.  
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31. It is my further understanding that Defendants have argued that the 

Accused Resin Injector Products “have no mechanism for convertibility; and no plunger 

member” because Defendants allegedly used a thread locking adhesive to preclude the 

plunger member in the Accused Resin Injector Products from being retracted from the 

helical groove. See e.g. Ex. F, Christopher Boyle’s July 2, 2014 Response to Glas-

Weld’s Interrogatory No. 7 (later adopted by Michael Boyle); Defendant Michael Boyle’s 

Oppositions to Glas-Weld’s Motion for Summary Judgment (Dkt. No. 109), at 6-7. 

32. Based on my experience in the glass repair arts, I am very familiar with 

thread locking adhesives, such as Loctite as well as industrial strength adhesives.  Such 

adhesives are primarily used to prevent screw threads from coming loose or moving 

when the screws are subjected to indirect forces, such as vibrations.  Thread locking 

adhesives are less effective for stopping a person who is actively trying to unscrew a 

screw, particularly on smaller screws such as the hex screws that are used as a 

“plunger member” in the Accused Products to engage the “helical groove” in the pistons 

of the Accused Products.  For any thread locking adhesive to have a chance at 

preventing a person from unscrewing the screw to which it is applied, it must be 

properly applied along the entirety of the thread, and it must be a thread locking 

adhesive having sufficient strength to hold a screw of the size in question. 

33. It is my understanding that Defendants have not revealed any information 

or specifications, such as the identity of this product or any Material Safety Data Sheet 

(MSDS) about the thread locking product that they allegedly used on the Accused 

Products.  Accordingly, because this information has been withheld by Defendants, I 

cannot evaluate whether it would even be possible for the allegedly applied thread 
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locking product to prevent someone from unscrewing the hex screw in the Accused 

Products without heating the device or applying an inordinate amount of force, even 

assuming that the tread locking adhesive was properly applied. 

34. I have reviewed the declarations of Chain of Custody, Mark Plager, Javier 

Sobrado, Maikel Van Daelen and Christopher Courtney in support of Glas-Weld’s Reply 

in Support of its Motion for Partial Summary Judgment of Infringement.  I am aware that 

Mark Plager, Esq. was able to manually loosen and tighten the hex screw in the 

Accused Resin Injector Product (“Resin Injector ‘A’”) with a hex key, without heating 

Resin Injector “A” or any of its parts, including the hex screw itself, above room 

temperature, and without any undue force or pressure.  I am further aware that Javier 

Sobrado, Esq. was able to manually loosen and tighten the hex screws in the Accused 

Resin Injector Product produced by Michael Boyle (“Resin Injector ‘B’” and “Resin 

Injector ‘C’”) with a hex key, without heating Resin Injector “B” or “C” or any of their 

parts, including the hex screw itself, above room temperature, and without any undue 

force or pressure.  I am further aware that Maikel Van Daelen and Christopher Courtney 

were able to manually loosened and tightened the hex screws in the samples of the 

Accused Resin Injector Products in their possession with a hex key, without heating 

such products or any of its parts, including the hex screw itself, above room 

temperature, and without any undue force or pressure.  I am further aware that Messrs. 

Plager, Sobrado, Van Daelen and Courtney did not observe any adhesive residue on 

the Accused Resin Injector Products. 

35. Based on my review of the declarations and my review of the images and 

video of the Accused Resin Injector Products, I have been able to form an opinion which 
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with a reasonable degree of scientific certainty in the glass-repair arts.  Based on the 

foregoing, my opinion is that because Messrs. Plager, Sobrado, VanDaelen and 

Courtney were able to loosen and tighten the hex screws in all of the Accused Resin 

Injection Products without heating the Accused Products or using undue force, and the 

lack of adhesive residue on the screw threads, it is my opinion that that no adhesive 

product or thread locker was added to the Accused Products.  If such a product was 

added, it either (1) was a product that was not capable of holding a hex screw of the 

size used in the Accused Products in place when someone attempts to unscrew it; or 

(2) it was not properly applied by whoever assembled the device, and thus was not able 

to withstand manual force applied by a hex key. 

36. In either instance, it is my opinion that there was nothing on any of these 

Accused Resin Injector Products that prevented the hex screw from serving as a 

“plunger member” and engaging and disengaging from the “helical groove” in the piston 

of the Accused Resin Injector Products.  Accordingly the Accused Resin Injector 

Products meet the “having convertibility” limitation because they are capable of 

changing form and/or function, so as to accommodate the repair of both sub-surface 

and surface window cracks in that they can be operated with the plunger engaged in the 

helical groove, and with the plunger member withdrawn from the helical groove. 

37. Accordingly, after considering Defendants’ non-infringement positions, it 

remains my opinion that the Accused Resin Injector Products infringe claim 1 of the ‘180 

Patent. 

ii. Claim 2 of the ‘180 Patent 

38. Claim 2 of the ‘180 patent reads:  
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2.  A device as defined in claim 1 (i) wherein the plunger member is 
inserted through a wall of the cylinder for engagement and disengagement 
with the helical groove. 2 
 
39. Because claim 2 depends on claim 1, claim 2 incorporates all the 

elements of claim 1 as if they were stated in claim 2.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 2.  It is my opinion that the Accused Resin 

Injector Products meet the elements of claim 1 and 2, and therefore infringe claim 2. 

Exhibit E, ‘180 Patent, claim 2 analysis, at 9. 

40. With reference to element (i) of claim 2 of the ‘180 Patent, as previously 

discussed, the Court construed the term “plunger member” as “the part of the device 

that can be inserted into or retracted from the helical groove so as to engage the 

piston,” and the term “helical groove” as “spiral groove.” Id. at 15-16.  The Accused 

Resin Injector Products meet this limitation because they have a “plunger member” – a 

hex screw, or half-dog set screw – that “is inserted through a wall of the cylinder for 

engagement and disengagement with the helical groove.” Exhibit E, ‘180 Patent, claim 

2a analysis, at 9. 

41. It is my understanding that Defendants have not put forth a non-

infringement position for claim 2 of the ‘180 Patent separate from their arguments 

relating to claim 1 of the ‘180 Patent. 

42. For the foregoing reasons, it is my opinion that the Accused Resin Injector 

Products infringe claim 2 of the ‘180 Patent. 

2. The Accused Curing Lamp Products infringe the ‘372 Patent 

i. Claim 1 of the ‘372 Patent 

                                                 
2 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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43. Claim 1 of the ‘372 Patent reads:  

1.  A system for treating a break in glass comprising:  
 
(i) a resin injection system having laterally projected support legs, the 
outer extreme of which define a substantially annular shape, the support 
legs supporting the resin injection system in an operable position relative 
to the break; and 
 
(ii) a lamp system, the lamp system having a housing and a light source 
mounted inside the housing, the housing and the light source having a 
substantially annular shape, 
 
(iii) the lamp system mounted on the resin injection system whereby the 
light source defines a circular path within the annular shape of the support 
legs and the housing surrounding the support legs. 3 
 
44. With reference to the preamble of claim 1 of the ‘372 Patent, the Accused 

Curing Lamp Products that are sold with Accused Resin Injector Products, or used with 

same, form a system for treating a break in glass. Exhibit E, ‘372 Patent, claim 1 

analysis, at 10-11.  

45. With reference to element (i) of claim 1 of the ‘372 Patent, the Court 

construed the term “outer extreme of which define a substantially annular shape” as “the 

outer ends of the support legs are shaped to define a ring-like or circular shape.” Claim 

Construction Order, at 22.  The Court further construed the term “operable position” as 

“a position such that the system can be used to repair glass.” Id., at 22-23.  The 

Accused Curing Lamp Products meet this limitation because include or use “a resin 

injection system” that has “laterally projected support legs, the outer extreme of which 

define a substantially annular shape[.]” Exhibit E, ‘372 Patent, claim 1a analysis, at 12.  

                                                 
3 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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The “support legs” of the resin injection system are used to “support[] the resin injection 

system in an operable position relative to the break[.]” Id. 

46. With reference to element (ii) of claim 1 of the ‘372 Patent, the Court 

construed the term “housing” as "a structure that covers and/or protects the light 

source/bulb.” Claim Construction Order, at 23.  The Accused Curing Lamp Products 

meet this limitation because they have “a lamp system …having a housing and a light 

source [(i.e. a light bulb)] mounted inside the housing[.]” Exhibit E, ‘372 Patent, claim 1b 

analysis, at 13.  Furthermore, both the “housing and the light source hav[e] a 

substantially annular shape. Id. 

47. With reference to element (iii) of claim 1 of the ‘372 Patent, the Court 

construed the term “mounted on” as “placed on, set on, attached to or fixed to.” Claim 

Construction Order at 23.  The Court also construed the term “surrounding” as 

“enclosing or encircling the support legs.” Id., at 24.  The Accused Curing Lamp 

Products meet this limitation because they have a “lamp system” that is placed on or set 

on the resin injection system, and is therefore “mounted on the resin injection 

system[.]”Exhibit E, ‘372 Patent, claim 1c analysis, at 14-16.  The “light source” also 

“defines a circular path within the annular shape of the support legs[.]”  Finally, the outer 

surface of the housing encircles the ends of the support legs, and therefore the housing 

is “surrounding the support legs.” Id.  Although the suction cups of the Accused Resin 

Injector Products extend beyond the outer surface of the housing, these are the feet of 
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the resin injection system, and not the support legs of same. Id.  Thus this element is 

literally met.4 

48. To the extent the fact that the housing has cutouts which accommodate 

the ends of the support legs is found to preclude a finding of literal infringement, this 

element is still met under the doctrine of equivalents because a housing with the cut-

outs serves the same function as the housing with the wall of the housing extending 

beyond the legs – namely, positioning the lamp relative to the resin injection system; in 

substantially the same way – by substantially surrounding the support legs in order to 

position the lamp; to achieve substantially the same result – the lamp is properly 

positioned and can cure the resin when being operated. Id., at 15-16. 

49. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products literally infringe claim 1 of the ‘372 Patent.  To the extent that the element from 

element (iii) of claim 1, “the housing surrounding the support legs” is found not to be 

literally met, it is met under the doctrine of equivalents, and thus it remains my opinion 

that the Accused infringe claim 1 of the ‘372 Patent, under the doctrine of equivalents. 

50. It is my understanding that Defendants have argued that the Accused 

Curing Lamp Products “do not mount on a resin injection system” because they have 

the lamp system “rests on its own stand which rests on the windshield.” See e.g., Ex. F, 

Christopher Boyle’s July 2, 2014 Response to Glas-Weld’s Interrogatory No. 7 (later 

adopted by Michael Boyle); Defendant Michael Boyle’s Oppositions to Glas-Weld’s 

Motion for Summary Judgment (Dkt. No. 109), at 10.   

                                                 
4 Note, the suction cups (not shown in Fig. 2 of the ‘372 Patent) for the resin injection 
system disclosed in the ‘372 Patent would also extend past the outer surface of 
housing. ‘372 Patent, Fig. 2; Exhibit E, ‘372 Patent claim 1c analysis, at 15. 
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51. As a preliminary matter, I do not agree with Defendants’ argument 

because the bottom of the housing of the lamp system of the Accused Curing Lamp 

Products is shaped to accommodate and rests on the suction cups of the resin injection 

system. Exhibit E, claim 1b & 1c analysis, at 13-15  The lamp system in the Accused 

Curing Lamp Products also includes a bulb shield that is placed on or set on the support 

legs of the resin injection system. Exhibit E, claim 7a analysis, at 19.  Thus, the lamp 

system is placed on or set on the resin injection system and is therefore “mounted on” 

same.  Additionally, I have been informed that during claim construction briefing, 

Defendants abandoned their previous proposed construction for the term “mounted on” 

that required “physical contact with” the resin injection system. Claim Construction 

Order, at 23.  Accordingly, it is my opinion that the lamp system is places or set over 

and on the resin injection system in the Accused Curing Lamp Productsand that the 

“mounted on” element is met. Id.  Defendants have not identified any other defense to 

claim 1 of the ‘372 Patent. 

52. Accordingly, after considering Defendants’ non-infringement positions, it 

remains my opinion that the Accused Curing Lamp Products infringe claim 1 of the ‘372 

Patent. 

ii. Claim 2 of the ‘372 Patent 

53. Claim 2 of the ‘372 patent reads:  

2.  The system of claim 1, (i) wherein the light source comprises a light 
bulb, the light bulb having a substantially annular shape, and configured to 
provide a predetermined type of light having a predetermined intensity 
value.5 
 

                                                 
5 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 

EXHIBIT B 
PAGE 20 OF 93

Case 6:12-cv-02273-AA    Document 262-2    Filed 07/05/16    Page 20 of 93



 

Page 21 EXPERT REPORT OF RANDY L. MACKEY ON PATENT INFRINGEMENT 
 

54. Because claim 2 depends on claim 1, claim 2 incorporates all the 

elements of claim 1 as if they were stated in claim 2.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 2.  It is my opinion that the Accused Resin 

Injector Products meet the elements of claim 1 and 2, and therefore infringe claim 2. 

Exhibit E, ‘372 Patent, claim 2 analysis, at 16. 

55. With reference to element (i) of claim 2 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “light source” that is “a 

light bulb” that has “a substantially annular shape” ant that is “configured to provide a 

predetermined type of light having a predetermined intensity value.” Exhibit E, ‘372 

Patent, claim 2a analysis, at 16. 

56. It is my understanding that Defendants have not put forth a non-

infringement position for claim 2 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

57. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 2 of the ‘372 Patent. 

iii. Claim 3 of the ‘372 Patent 

58. Claim 3 of the ‘372 patent reads: 

3.  The system of claim 1, (i) wherein the housing comprises a bulb 
housing, the bulb housing having a substantially annular shape that 
substantially corresponds to the shape of the light source to facilitate 
accommodation of the light source within the bulb housing, and (ii) having 
a hole, proximately at a center of the bulb housing, configured to 
accommodate the resin injection system.6 

 

                                                 
6 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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59. Because claim 3 depends on claim 1, claim 3 incorporates all the 

elements of claim 1 as if they were stated in claim 3.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 3.  It is my opinion that the Accused Resin 

Injector Products meet the elements of claims 1 and 3, and therefore infringe claim 3. 

Exhibit E, ‘372 Patent, claim 3 analysis, at 16. 

60. With reference to element (i) of claim 3 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “housing” that includes 

“a bulb housing” that has “a substantially annular shape that substantially corresponds 

to the shape of the light source to facilitate accommodation of the light source within the 

bulb housing[.]”  Exhibit E, ‘372 Patent, claim 3a analysis, at 16-17. 

61. With reference to element (ii) of claim 3 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have “a hole” that is 

“proximately at a center of the bulb housing” and is “configured to accommodate the 

resin injection system.” Exhibit E, ‘372 Patent, claim 3b analysis, at 18. 

62. It is my understanding that Defendants have not put forth a non-

infringement position for claim 3 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

63. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 3 of the ‘372 Patent. 

iv.  Claim 7 of the ‘372 Patent 

64. Claim 7 of the ‘372 patent reads: 

7.  The system of claim 1 further comprising (i) a bulb shield, the bulb 
shield having a substantially annular shape that substantially corresponds 
to the shape of the light source and the housing, and configured to provide 
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protection for the light source while facilitating maximum use of the light 
source at a predetermined intensity value.7 

 
65. Because claim 7 depends on claim 1, claim 7 incorporates all the 

elements of claim 1 as if they were stated in claim 7.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 7.  It is my opinion that the Accused Resin 

Injector Products meet the elements of claims 1 and 7, and therefore infringe claim 7. 

Exhibit E, ‘372 Patent, claim 7 analysis, at 19. 

66. With reference to element (i) of claim 7 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have “a bulb shield” that has “a 

substantially annular shape that substantially corresponds to the shape of the light 

source and the housing,” and that is “configured to provide protection for the light 

source while facilitating maximum use of the light source at a predetermined intensity 

value.” Exhibit E, ‘372 Patent, claim 7 analysis, at 19. 

67. It is my understanding that Defendants have not put forth a non-

infringement position for claim 7 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

68. For the foregoing reasons, it is my opinion that the Curing Lamp Injector 

Products infringe claim 7 of the ‘372 Patent. 

v. Claim 10 of the ‘372 Patent 

69. Claim 10 of the ‘372 patent reads: 

10.  The system of claim 1, wherein the light source comprises a 
fluorescent light source configured to provide ultraviolet (UV) light at a 
predetermined intensity value..8 

                                                 
7 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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70. Because claim 10 depends on claim 1, claim 10 incorporates all the 

elements of claim 1 as if they were stated in claim 10.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 10.  It is my opinion that the Accused 

Resin Injector Products meet the elements of claims 1 and 10, and therefore infringe 

claim 10. Exhibit E, ‘372 Patent, claim 10 analysis, at 20. 

71. With reference to element (i) of claim 10 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “light source” that is “a 

fluorescent light source” – a fluorescent light bulb – that is “configured to provide 

ultraviolet (UV) light at a predetermined intensity value.” Exhibit E, ‘372 Patent, claim 

10a analysis, at 20. 

72. It is my understanding that Defendants have not put forth a non-

infringement position for claim 10 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

73. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 1 of the ‘372 Patent. 

vi. Claim 11 of the ‘372 Patent 

74. Claim 11 of the ‘372 patent reads: 

11.  The system of claim 10, wherein the fluorescent light source 
comprises a fluorescent light source configured to provide (UV) light 
having a wavelength between 350 and 380 nanometers.9 

 

                                                                                                                                                             
8 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
9 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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75. Because claim 11 depends on claim 10, claim 11 incorporates all the 

elements of claims 1 and 10 as if they were stated in claim 11.  Therefore, my analysis 

of claims 1 and 10 is also incorporated into my analysis of claim 11.  It is my opinion 

that the Accused Resin Injector Products meet the elements of claims 1, 10 and 11, and 

therefore infringe claim 11. Exhibit E, ‘372 Patent, claim 11 analysis, at 20. 

76. With reference to element (i) of claim 11 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “fluorescent light 

source” -- a fluorescent light bulb – that is “configured to provide (UV) light having a 

wavelength between 350 and 380 nanometers.” Exhibit E, ‘372 Patent, claim 11a 

analysis, at 20. 

77. It is my understanding that Defendants have not put forth a non-

infringement position for claim 11 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

78. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 11 of the ‘372 Patent. 

vii. Claim 12 of the ‘372 Patent 

79. Claim 12 of the ‘372 patent reads: 

12.  The system of claim 1, wherein (i) the housing comprises a housing 
having interlocking features to facilitate integration with a support structure 
included in the resin injection system.10 

 
80. Because claim 12 depends on claim 1, claim 12 incorporates all the 

elements of claims 1 as if they were stated in claim 12.  Therefore, my analysis of claim 

1 is also incorporated into my analysis of claim 12.  It is my opinion that the Accused 

                                                 
10 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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Resin Injector Products meet the elements of claims 1 and 12, and therefore infringe 

claim 12. Exhibit E, ‘372 Patent, claim 12 analysis, at 20. 

81. With reference to element (i) of claim 12 of the ‘372 Patent, the Court 

construed the term “interlocking features” as “features connecting to or locking together 

with the support structure of the resin injection system.” Claim Construction Order, at 

30.  The Court also construed the term “support structure” as “a structure which 

supports the resin injection system.” Id., at 24-25.  The Accused Curing Lamp Products 

meet this limitation because they have housing cut-outs which receive and interlock with 

the support legs of the resin injection system. Exhibit E, ‘372 Patent, claim 12a analysis, 

at 20-21.  The support structure of the resin injection system includes the support legs, 

the suction cups and the locking lever of the resin injection system, which supports the 

resin injection system of the Accused Curing Lamp Products. Id.  Accordingly, the 

Accused Curing Lamp Products have “interlocking features” that “facilitate integration 

with a support structure included in the resin injection system.” Id. 

82. It is my understanding that Defendants have not put forth a non-

infringement position for claim 12 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

83. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 12 of the ‘372 Patent. 

viii. Claim 14 of the ‘372 Patent 

84. Claim 14 of the ‘372 patent reads: 

14.  An apparatus comprising: 
 

(i) a light bulb, the light bulb having a substantially annular shape 

configured to accommodate a resin injection system including a support 
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structure having at least one radially projected support leg for supporting 

the system on a glass surface; and 

 

(ii) a bulb housing having a substantially annular shape that substantially 

corresponds to the shape of the light bulb to facilitate accommodation of 

the light bulb within the bulb housing, and  

 

(iii) having an open bottom for projecting light onto said glass surface, and 

further having a top and a hole in the top, proximately at a center of the 

substantially annular shape of the bulb housing to facilitate operation of 

the injection system, said housing configured to accommodate the resin 

injection system, and  

 

(iv) the light bulb overlying the at least one radially projected support leg of 

the support structure resulting in the annular light bulb having a relatively 

close diameter that is radially inward of the radial projection of said at least 

one radially projected support leg. 
 

85. With respect to the preamble of Claim 14, each Accused Curing Lamp 

Product is an apparatus. Exhibit E, ‘372 Patent, claim 14 analysis, at 22. 

86. With respect to element (i) of claim 14, the Court construed the term 

“support structure” as “a structure which supports the resin injection system.” Claim 

Construction Order, at 24-25.  The Accused Curing Lamp Products meet this limitation 

because they have “a light bulb” that has “a substantially annular shape” and is 

“configured to accommodate a resin injection system including a support structure 

having at least one radially projected support leg for supporting the system on a glass 

surface” in that the light bulb has a hole within its annular shape that can accommodate 

such a resin injection system. Exhibit E, ‘372 Patent, claim 14a analysis, at 22-23. 

87. With respect to element (ii) of claim 14, the Accused Curing Lamp 

Products meet this limitation because they have “a bulb housing having a substantially 
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annular shape that substantially corresponds to the shape of the light bulb to facilitate 

accommodation of the light bulb within the bulb housing[.]” Exhibit E, ‘372 Patent, claim 

14b analysis, at 23-24. 

88. With respect to element (iii) of claim 14, the Accused Curing Lamp 

Products meet this limitation because they have “an open bottom for projecting light 

onto [a] glass surface[.]” Exhibit E, ‘372 Patent, claim 14c analysis, at 24-25.  The 

Accused Curing Lamp Products also have “a top” having “a hole in the top” that is 

“proximately at a center of the substantially annular shape of the bulb housing[.]” Id.  

The hole is large enough “to facilitate operation of the injection system, said housing 

configured to accommodate the resin injection system[.]” Id. 

89. With respect to element (iv) of claim 14, the Court construed the term 

“radially inward” as “within or inside of.” Claim Construction Order, at 26.  The Accused 

Curing Lamp Products meet this limitation because they have a “light bulb” that is 

positioned above the support legs which form part of the support structure of a resin 

injection system. Exhibit E, ‘372 Patent, claim 14d analysis, at 26.  Thus the light bulb is 

“overlying the at least one radially projected support leg of the support structure.” Id.  

Additionally, the radius of the light bulb is less than the radius of the support legs, and 

thus the light bulb lies within or inside of the radial projection of the support legs (which 

extend into, but not past the cut outs in the bulb housing). Id.  Accordingly, the “annular 

light bulb” has “a relatively close diameter that is radially inward of the radial projection 

of said at least one radially projected support leg.” Id. 

90.   For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 14 of the ‘372 Patent. 
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91. It is my understanding that Defendants have argued that the Accused 

Curing Lamp Products “do not have a bulb that is ‘radially inward’ of a support structure 

or a light bulb that is ‘relatively close’ in diameter” because Defendants believed that 

“radially inward” was indefinite or that this limitation would read on art of record if it 

reads on the Accused Resin Injection Products.” See e.g., Ex. F, Christopher Boyle’s 

July 2, 2014 Response to Glas-Weld’s Interrogatory No. 7 (later adopted by Michael 

Boyle); Defendant Michael Boyle’s Oppositions to Glas-Weld’s Motion for Summary 

Judgment (Dkt. No. 109), at 11-12.  Thus instead of attempting to distinguish the claim 

from the Accused Curing Lamp Products, Defendants seem to be relying on invalidity of 

this claim as a defense.  Invalidity is beyond the scope of this report, and will be 

addressed in a rebuttal report, if necessary. 

92. To the extent Defendants relied on the indefiniteness of “radially inward”, 

this defense has been precluded by the Court’s Claim Construction Order which 

construed “radially inward” as “within or inside of.” Claim Construction Order, at 26. 

93. To the extent that Defendants wish to argue that if this term is construed 

to cover the Accused Curing Lamp Products, then the claim is invalid in view of art of 

record, such an argument will be addressed in a rebuttal report to any invalidity expert 

report served by Defendants. 

94. Accordingly, after considering Defendants’ non-infringement positions, it 

remains my opinion that the Accused Curing Lamp Products infringe claim 14 of the 

‘372 Patent. 

ix. Claim 15 of the ‘372 Patent 

95. Claim 15 of the ‘372 patent reads: 
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15.  The apparatus of claim 14, (i) further comprising a bulb shield, the 
bulb shield having a substantially annular shape that substantially 
corresponds to the shape of the light bulb, and configured to provide 
protection for the light bulb while facilitating maximum use of the light at 
the predetermined intensity value.11 

 
96. Because claim 15 depends on claim 14, claim 15 incorporates all the 

elements of claims 14 as if they were stated in claim 15.  Therefore, my analysis of 

claim 14 is also incorporated into my analysis of claim 15.  It is my opinion that the 

Accused Resin Injector Products meet the elements of claims 14 and 15, and therefore 

infringe claim 15. Exhibit E, ‘372 Patent, claim 15 analysis, at 27. 

97. With reference to element (i) of claim 15 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have “a bulb shield” that has “a 

substantially annular shape that substantially corresponds to the shape of the light bulb, 

and [is] configured to provide protection for the light bulb while facilitating maximum use 

of the light at the predetermined intensity value. Exhibit E, ‘372 Patent, claim 15a 

analysis, at 27. 

98. It is my understanding that Defendants have not put forth a non-

infringement position for claim 15 of the ‘372 Patent separate from their arguments 

relating to claim 14 of the ‘372 Patent. 

99. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 15 of the ‘372 Patent. 

x. Claim 18 of the ‘372 Patent 

100. Claim 18 of the ‘372 patent reads: 

                                                 
11 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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18.  The apparatus of claim 14, wherein (i) the light bulb comprises a 
fluorescent bulb configured to provide ultraviolet (UV) light at the 
predetermined intensity value.12 

 
101. Because claim 18 depends on claim 14, claim 18 incorporates all the 

elements of claims 18 as if they were stated in claim 18.  Therefore, my analysis of 

claim 14 is also incorporated into my analysis of claim 18.  It is my opinion that the 

Accused Resin Injector Products meet the elements of claims 14 and 18, and therefore 

infringe claim 18. Exhibit E, ‘372 Patent, claim 18 analysis, at 28. 

102. With reference to element (i) of claim 18 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “light bulb” that 

“comprises a fluorescent bulb configured to provide ultraviolet (UV) light at the 

predetermined intensity value.” Exhibit E, ‘372 Patent, claim 18a analysis, at 28. 

103. It is my understanding that Defendants have not put forth a non-

infringement position for claim 18 of the ‘372 Patent separate from their arguments 

relating to claim 14 of the ‘372 Patent. 

104. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 18 of the ‘372 Patent. 

xi. Claim 19 of the ‘372 Patent 

105. Claim 19 of the ‘372 patent reads: 

19.  The apparatus of claim 18, wherein the fluorescent bulb comprises a 
fluorescent bulb configured to provide (UV) light having a wavelength 
between 350 and 380 nanometers.13 

 

                                                 
12 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
13 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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106. Because claim 19 depends on claim 18, claim 19 incorporates all the 

elements of claims 14 and 18 as if they were stated in claim 19.  Therefore, my analysis 

of claims 14 and 18 is also incorporated into my analysis of claim 19.  It is my opinion 

that the Accused Resin Injector Products meet the elements of claims 14, 18 and 19, 

and therefore infringe claim 19. Exhibit E, ‘372 Patent, claim 19 analysis, at 28. 

107. With reference to element (i) of claim 19 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “fluorescent bulb” that is 

“configured to provide (UV) light having a wavelength between 350 and 380 

nanometers.” Exhibit E, ‘372 Patent, claim 19a analysis, at 28. 

108. It is my understanding that Defendants have not put forth a non-

infringement position for claim 18 of the ‘372 Patent separate from their arguments 

relating to claim 14 of the ‘372 Patent. 

109. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 18 of the ‘372 Patent. 

VIII. CONCLUSION 

110. Based on all of the foregoing analysis, I conclude that the Accused Resin 

Injector Products infringe claims 1 and 2of the ‘180 patent.   

111. Based on all of the foregoing analysis, I further conclude that the Accused 

Curing Lamp Products infringe claims 1, 2, 3, 7, 10, 11, 12, 14, 15, 18 and 19 of the 

‘372 Patent. 

// 

// 

// 
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112. I reserve the right to modify, change or supplement this report as any new 

issues and defenses arise, as new information is provided to me, or based on further 

research or analysis requested of me into issues raised in this proceeding. 

Date: December 12, 2014 / 

Randy L. Mackey 
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Randy Mackey 
62952 Marsh Orchid Dr. 

Bend, OR 97701 
541.350.8130 

 
Professional History: 
 
GlasWeld Systems, Inc. (1985 – present) 
 
Starting as a trainee in 1985, I have held positions in nearly every department within the GlasWeld 
organization eventually becoming the Director Product Development and Manager Technical Services. 
 
In these roles, I have been actively involved in all product development and technical activities related 
to GlasWeld products and am currently a named inventor of 5 GlasWeld product patents. 
 
Education and Training: 
 

 Graduated Ashland High School – 1975 

 Continuing education in Computer Science including hardware and software 

 Completed online classes in mechanical drawing and CAD Systems 

 Completed research projects in the area of  Science and physical Properties of Glass, especially 
as it relates to glass repair 

 
 
Honors and Awards: 
 

 Named inventor of 5 GlasWeld product patents 

 Published articles in national trade journals (Glass Magazine, AGRR Magazine) 

 Passed the NGA National Windshield Repair Certification Program 

 Involved with the development of the ANSI Standard for windshield repair 

 Actively involved in the development of the GlasWeld Windshield Repair Training and 
Certification Program 

 Instructor for the GlasWeld Windshield Repair Training and Certification Program   
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Publications and Prior Testimony 
 
Publications: 
 

GlasWeld Reflections Newsletter, Issue Fall 2010, “Windshield Repair...it's not 
just for windshields anymore.” 

GlasWeld Reflections Enews, April 2014, “Windshield Repair Tips - April 2014” 

GlasWeld Enews, October 2013, “Cold weather windshield repair—are you 
prepared?” 

GlasWeld Blog Article, October 2012, “Why resin quality matters” 

GlasWeld Blog Article, June 2014, “Automotive side window repair – FAQs” 

 
Testimony: 
 

No applicable Testimony 
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[57] ABSTRACT 

A convertible repair device arranged to repair bulls-eye type 
cracks and elongate cracks in a laminated glass. The device 
has a stepped housing that has a large cylinder and a small 
cylinder. A piston is mounted in the housing and is movable 
in the cylinders. A mouth formed in the small cylinder is 
arranged to receive the filler material. The device is arranged 
to withdraw air from the bulls-eye type crack by moving the 
piston upward. When the air is withdrawn the piston is 
moved downward and the filler material flows into the crack 
The piston has a thread form on its upper portion and a 
plunger projected into the thread form provides controlled 
movement of the piston without imparting a force on the 
surface of the laminated glass which is beneficial for filling 
elongate cracks. 

4 Claims, 3 Drawing Sheets 
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LAMINATED GLASS AND WINDSHIELD 
REPAIR DEVICE 

FIELD OF THE INVENTION 

This invention relates to a repair device for laminated 
glass which optimally converts between different repair 
features for repairing both bulls-eye or star type cracks and 
long cracks. 

BACKGROUND OF THE INVENTION 

Laminated glass is commonly constructed of two glass 
layers and an intermediate layer of a tough plastic material. 
Vehicle windshields are of this type of construction and are 
probably the most commonly known. Hereafter the lami
nated glass may be referred to as a windshield, however the 
reference will also apply to any type of glass having the 
laminated construction. 

2 
lock screw provided in the Alexander device is modified to 
perfonn dual functions, i.e., it performs the original locking 
function so as to hold a vacuum in the vacuum chamber 
(when repairing a star or bulls-eye crack) and it also selec-

5 tively provides a component of the screw mechanism. Pref
erably the piston is provided with a groove including a 
combination of a lower circular groove and a spiral, screw 
type groove with a connecting slot or groove between them. 

When repairing a star type crack, the device is operated as 
10 before with a plunger which functions as a lock screw 

retracted to allow the linear withdrawal of the piston fol
lowed by insertion of the screw at the fully withdrawn 
position of the piston to thereby lock the piston and hold the 
vacuum for extraction of air from the crack. When repairing 

15 a long crack and no vacuum is involved, the piston is fully 
extracted and the plunger inserted into the holding groove. 
By rotating the piston, the screw will first become aligned 
with the connecting slot and then move into the spiral groove 
for inwardly feeding the piston down through the chamber As previously mentioned, laminated glass such as a 

windshield for a vehicle is commonly constructed of two 
glass layers and an intermediate layer of tough plastic. The 
outer layer of glass is often pelted by objects such as stones 
that may be severe enough to crack the outer glass layer. A 
star or bulls-eye crack will have a small exterior hole or 
opening that expands under the exterior surface as a cone 25 

(bulls-eye type crack) or short radial cracks (star type crack). 
Alternately, the crack may simply be a long crack that is 
open to the exterior along a major portion or all of its length 
and extend well beyond six inches in length. 

20 to controllably dispense the liquid filler into the crack. 
The invention will be more fully understood upon refer

ence to the following detailed description and the drawings 
referred to therein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FlG. 1 is a perspective view of a convertible laminated 
glass repair device of the present invention mounted in a 
holder and positioned strategic to the laminated glass; 

FlGS. 2, 3 and 4 are sectional views of the convertible 
laminated glass repair device of FlG. 1; 

A predecessor to the present invention was developed by 30 

Alexander, et al and disclosed in U.S. Pat. No. 4,774,305. 
The entire disclosure of this Alexander patent is incorpo
rated herein by reference. 

FlGS. 5 and 6 are views of the convertible laminated glass 
repair device of FlG. 1 having an alternate holder arrange
ment; and, 

FlG. 7 is a sectional view of the convertible laminated 
glass repair device of FlG. 1 illustrating an alternate detent 
plunger. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The device of the Alexander invention proved very effec
tive for fixing the star or bulls-eye cracks. A problem 35 

addressed by the Alexander device was the withdrawal of air 
contained in the cracks so as to avoid the fonnation of air 
pockets during repair. A dispensing mouth forming an inlet! 
outlet to a dispensing/vacuum chamber is placed over the 
opening and a piston is retracted to draw a vacuum in the 40 

vacuum chamber of the device. Air is thereby drawn through 
the mouth out of the crack and release of the piston dis
penses liquid filler into the evacuated crack. 

The convertible laminated glass repair device of the 
present invention is suited for repairing all types of cracks 
that may exist in laminated glass such as a windshield of a 

45 vehicle. The laminated glass (windshield) referred to is of 
conventional design having two outer layers of glass and a 
center layer of high strength plastic material. 

Whereas the Alexander device can be used to dispense 
liquid filler into a long crack, the vacuum feature serves no 
purpose where the crack opening extends beyond the width 
of the mouth (and thus is unable to draw a vacuum). In the 
instance of a long crack, the device is simply moved along 
the length of the crack dispensing liquid filler in an even 
flow into the crack by depressing the piston. 

BRIEF DESCRIPTION OF THE INVENTION 

Whereas the piston of the Alexander device being under 
vacuum is pulled into the device following release when 
repairing the star or bulls-eye cracks, without the vacuum (as 
when repairing a long crack) the operator applies pressure to 
the piston to dispense the liquid filler. Such applied pressure 
of the device against the glass may cause the crack to close 
and make injection of the liquid filler more difficult. Also, 
there is the control problem. It is desirable to dispense the 
liquid in an even flow into the crack as the mouth of the 
device is moved along the crack and having to apply 
pressure while moving the device makes it difficult for the 
operator to control the flow of liquid filler. 

The present invention is directed to the provision of a 
screw mechanism for the piston of the device. Preferably a 

Generally the laminated glass will be damaged by two 
types of cracks. One type of crack is a star or bulls-eye 

50 (sub-surface) crack which will have a small exterior hole or 
opening that expands under the surface of one of the glass 
layers. The repair of this type of crack is accomplished by 
applying a vacuum to the crack to withdraw all of the air out 
of the crack and then injecting a suitable resin that has the 

55 same index of refraction as the glass. The other type of crack 
is a surface crack that extends for a length along one of the 
glass layers of the laminated glass. All of the crack or 
substantially all of the crack is exposed to the air and it is not 
feasible to withdraw the air out of the crack. The long crack 

60 is repaired by first using known crack expanders to expand 
the crack slightly and then applying a controlled flow of 
resin material into the crack along its full length. The 
convertible laminated glass repair device of the present 
invention is suited for repairing both types of cracks that 

65 occur in the laminated glass. 
Referring now to FlG. 1, a convertible laminated glass 

repair device 10 which hereafter will be referred to as a 
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device 10 is illustrated mounted in a holder 90. In this 
embodiment, the holder 90 is of a tripod-type having legs 92 
that extend from a hub 94. Suction cups 96 are provided on 
the ends of the legs 92 and are arranged to grip the surface 
102 of the laminated glass 100. The hub 94 has a threaded 5 
bore 98 that will receive a threaded end 12 of the device 10. 
The device 10 thus may be adjustably mounted in the holder 
90 by simply rotating the device 10 to either advance the 
device 10 toward the surface 102 of the laminated glass 100 
or to retract the device 10 away from the surface 102 of the 10 

laminated glass 100. 
An alternate holder 90' is illustrated in FIG. 5. The holder 

90' has two cross bars 110 and 112. The cross bar 110 has a 
slot 114 and the cross bar 112 has a slot 116. The slots 114, 
116 extend longitudinally in their corresponding bars 110, 15 
112. The slot 116 in the bar 112 preferably has a formed 
shoulder 118 (FIG. 6) to receive the head 122 of a fastener 
such as a bolt 120. The bars 110 and 112 are joined together 
by the bolt 120 and the bolt is secured in position by a 
threaded fastener, such as wing nut 124. The bars 110 and 20 

112 may be pivoted relative to each other about the axis of 
the bolt 120 and may be moved longitudinally with the bolt 
120 traversing the slots 114 and 116. The bars 110 and 112 
thus may be adjusted to infinite positions relative to each 
other. The bolt 120 and the wing nut 124 will secure the bars 25 

110 and 112 in their adjusted position. The bar 112 has a 
threaded bore 130 for mounting the repair device 10. The 
opposite end of the bar 112 is bored to receive an adjusting 
screw 132. Suction cups 96 are fitted to the bar 110 as shown 

4 
the bushing 36 has a bore that will be aligned with the bore 
40 when the bushing is installed in the cap 30. A vent hole 
42 is provided in the cap 30 for venting the upper end of the 
cylinder 16 to the atmosphere. 

The plunger 48 having a formed end 50 is sized to be 
received in the threaded bore 40 and is arranged so that the 
formed end 50 is engageable with the piston 46 when the 
threaded plunger 48 is installed and advanced in the bore 40. 

The piston 48 may have alternate forms. An example of 
one form is illustrated in FIG. 7. The piston 48' is provided 
with a spring biased ball 140 in its stem portion 142 in a 
conventional manner. Grooves 144 and 146 are provided in 
the bore 40 of the cap 30 to receive the projection of the ball 
140 to retain the plunger 48' in position. The groove 144 will 
maintain the piston 48' in engagement with the piston 46 and 
the other groove 146 will maintain the piston 48' out of 
engagement with the piston 46. Other types of plungers may 
be utilized as well that become engaged and disengaged with 
the piston 46. 

The piston 46 is installed in the housing 14 as shown in 
FIGS. 2,3 and 4. The piston 46 is adjustably movable in the 
housing 14 from an upper position as shown in FIG. 2 to a 
lower position as illustrated in FIG. 4. 

A portion 54 of the piston 46 is sized to fit in the bore 22 
of the cylinder 18. A groove 56 is formed in the end of the 
portion 54 to receive an o-ring 58. The piston 46 has a 
circular portion 60 positioned adjacent the lower portion 54 
of the piston 46. The circular portion 60 has extending 

in the figure. 
The holder 90' is secured to the surface 102 of the 

laminated glass 100 by the suction cups 96. The device 10 

30 flanges 62 that are arranged to receive a cup seal 64. The cup 
seal 64 is sized to engage the bore 20 of the cylinder 16. A 
circular groove 66 is formed in the piston 46 above the 
circular portion 60 and is sized to receive the end 50 of the is installed in the bore 130 of the bar 112 and is advanced to 

the surface 102. The adjusting screw 132 is utilized to pivot 
the holder 90' on the suction cups 96 to accurately align the 35 

device 10 normal to the surface 102. Additionally the screw 
132 is utilized to apply the desired pressure of the device 10 
acting on the surface 102. The full range of adjustability of 
the holder 94)' is particularly suited for filling cracks that are 
close to an edge of the laminated glass 100 and for filling 40 
cracks that may occur along a curvature of the glass 100, 
such as experienced in windshields. 

The convertible laminated glass repair device 10 is further 
illustrated in the sectional views of FIGS. 2, 3 and 4. The 
device 10 has a housing 14 in the form of a stepped cylinder. 45 
The housing 14 has a large upper cylinder 16 and a smaller 
diameter cylinder 18 extending from the larger diameter 
cylinder 16. As previously mentioned, the small diameter 
cylinder 18 has externaI threads 12 to facilitate mounting the 
housing 14 in a holder. The lower end of the small diameter 50 
cylinder 18 has a groove 80 that is arranged to receive an 
o-ring 82. The o-ring 82 surrounds an entry or a mouth 84 
of the cylinder 18 and thus the housing 14. 

The larger diameter 16 has an internal bore 20 that is 
coaxial with a bore 22 of the small diameter cylinder 18. The 55 
bore 22 of the cylinder 18 has a tapered portion 24 com
mencing from the end of the large cylinder 16 and continu
ing on down to a straight portion of the bore 22. The upper 
end of the cylinder 16 has threads 28 to facilitate mounting 
a cap 30. The cap 30 has internal threads 32 that will mate 60 
with the threads 28 of the cylinder 16 and thus the cap 30 
may be threadably installed on the cylinder 16. The cap 30 
has a central bore 34 arranged to receive a bushing 36. The 
bushing 36 fits in the bore 34 and has a central bore 38 that 
is sized to receive a piston 46. A cross bore 40 is provided 65 
in the cap 30 and is threaded to receive a threader plunger 
48. The bore 40 extends into the bore 34 of the cap 30 and 

plunger 48. A longitudinal slot 68 in the piston 46 extends 
from the circular groove 66 to a thread form 70 (helical 
groove). 

The thread form 70 in this embodiment is a square-type 
such as Acme threads. The profile of the circular groove 66, 
the longitudinal slot 68 and the thread form 70 are essen
tially the same, that is, the depth and width of the groove 66, 
the slot 68 and thread form 70 are of the same dimension to 
insure a smooth transition ()f the formed end 50 through the 
slot, thread form and groove. 

The upper end 74 of the piston 46 is threaded to receive 
a handle 76. The handle 76 has a threaded internal bore 78 
that mates with the threaded end 74. 

As previously mentioned, the piston 46 of the device 10 
is movable in the housing 18 as illustrated in FIGS. 2, 3 and 
4. FIG. 2 illustrates the piston 46 retracted upwardly to its 
upper limit. As shown, the cup seal 64 mounted on the 
circular portion 60 has been moved upwardly in close 
proxinlity to the bushing 36. The lower portion 54 has been 
retracted upwardly in the bore 22 and as shown the lower 
end of the portion 54 has been retracted into the tapered 
portion 24 of the bore 22. The plunger 48 has been advanced 
so that the end 50 engages the circular groove 66 and thus 
will lock the piston 46 in the uppermost position. 

FIGS. 3 and 4 illustrates the plunger 48 engaging the 
threaded portion 70 of the piston 46. With the plunger 48 
engaging the thread form 70, the piston 46 may be advanced 
downwardly or upwardly in a controlled manner by utilizing 
the thread form 70. An additional advantage to the thread 
form being utilized is that the housing 14 is neither forced 
upwardly or downwardly as the piston 46 is advanced or 
retracted. 

The plunger 48 may also be retracted so that it does not 
engage the thread form 70, the circular groove 66 or the 
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longitudinal slot 68. The retraction of the plunger 48 pennits 
manual positioning of the piston 46 in the housing 14 by 
simply grasping the handle 76 and forcing the piston 46 
either downwardly or upwardly relative to the housing 14. 

The housing 14 in effect defines two separate chambers 
(cylinders 16 and 18) which operate independently and 
concurrently to either withdraw or introduce air through the 
mouth 84 of the device 10. 

Referring now to FIGS. 1 and 4, consider first a star or 
bulls-eye type crack that has a small exterior hole or opening 
in the outer layer of the laminated glass. The holder 90 is 
positioned over the crack such that the center of the hub 94 
is positioned over the hole of the bulls-eye type crack. The 
holder 90 is secured in position by the suction cups 96. The 
device 10 is inverted so that a quantity of the fill material 
(resin) may be placed in the mouth 84. The device 10 is 
installed in the holder 90 such as illustrated in FIG. 1 with 
the mouth 84 of the device 10 positioned over the opening 
or hole in the bulls-eye type crack. The housing 14 is rotated 
in the threaded hub 94 until the o-ring 82 engages and seals 
the surface 102 of the laminated glass 100 surrounding the 
opening in the crack. 

With a bulls-eye type crack, the device 10 may be utilized 
in one of two ways. In the first arrangement, the plunger 48 
is retracted so that it does not engage the piston 46, either the 
periphery of the piston or one of the circular groove 66 or the 
horizontal slot 68 or the thread form 70. When it is desired 
to withdraw air from the crack in the laminated glass, the 
piston 46 is simply moved upwardly. 

Initially the lower chamber defined by the lower cylinder 
18 will withdraw air from the crack in the laminated glass 
since the o-ring 58 seals the lower bore 22. As the piston 46 
is moved upwardly, a vacuum will be created in the large 
cylinder 16 and the small cylinder 18 by the piston 46 
moving upwardly. As the piston moves upwardly and the 
o-ring 58 enters into the tapered portion 24 of the cylinder 
18, the sealing effect of the o-ring 58 will be lost and the 
vacuum formed in the upper chamber 16 by the seal 64 will 
in effect provide an additional drawing force to remove air 
from the crack in the laminated glass 100. As the air is 
withdrawn from the crack the air will flow through the resin 
located in the mouth 84 of the device 10. The piston 46 is 
then allowed to descend and the resin will flow into the 
crack. The vacuum in the upper cylinder 16 (and lower 
cylinder 18 and in the crack) will urge the piston 46 
downward and if needed the piston 46 may be urged 
downward by applying pressure on the handle 76. Should an 
air bubble still remain in the crack the procedure is repeated 
until all of the air has been removed from the crack and the 
crack is filled with the resin material. 

The resin material is cured and hardened by exposing the 
resin to ultra-violet light. 

Often it is desired to move the piston 46 upwardly and 
hold it in position to hold a vacuum on the crack in the 
laminated glass 100 for a sustained period of time. The air 
in the crack will be gradually depleted with the sustained 
vacuum. To perform this type of operation, the piston 46 is 
moved upwardly to its fully retracted pOSition and the 
plunger 48 (which is aligned with slot 66 in its fully retracted 
position) is screwed inwardly to engage the slot 66 to thus 
lock the piston 46 in the up position such as illustrated in 
FIG. 2. Following evacuation of the air, the plunger 48 is 
withdrawn and the vacuum in the cylinder will pull the 
piston toward the cylinder mouth for dispensing of the resin. 

There are occasions when due to the position of the crack 
or the curvature on the laminated glass (such as on a 

6 
windshield) it may be desired to have a finely controlled rate 
of withdrawal of the piston 46. The plunger 48 is advanced 
to engage the circular groove 66. The piston is rotated so that 
the plunger 48 is aligned with the longitudinal slot 68. The 

5 piston 46 is retracted until the plunger is in the thread form 
70. The piston 46 is then simply rotated by the handle 76 to 
finely control the advance of the piston 46 upwardly due to 
the interaction of the plunger 48 and the thread form 70 to 
thus draw a vacuum in the upper and lower chambers. 
Similarly, the piston may be finely controlled to move the 

10 
piston 46 downwardly. 

Long cracks in the surface 102 of the laminated glass 100 
are filled with a resin material by the device 10, however, 
generally a vacuum is not drawn since a long crack is 

15 generally open to the atmosphere along its length. Most 
often a long crack needs to be expanded to allow the resin 
material to flow readily into the crack. Known crack expand
ers are positioned on the opposite side of the laminated glass 
whereat the crack occurs and pressure is applied to open the 
crack a small finite amount. Crack expanders are known in 

20 the industry and, therefore, are not detailed but are men
tioned since generally this is the procedure utilized to 
facilitate injecting the resin material into the long open crack 
to facilitate a repair. 

25 Resin material is placed in the mouth 84 of the device 10 
in the same manner as before. Aholder 90 such as illustrated 
in FIG. lor an alternate holder 90' as illustrated in FIGS. 5 
and 6 is utilized along with the device 10 to fill a long crack. 

The suction cups 96 are lubricated so that the holder 90 
30 (90') may be moved along the crack in the surface 102 of the 

laminated glass 100. The cups 96 even though lubricated 
will maintain their retentive power but allows sliding move
ment of the holder 90 (90') along the surface 102 of the 
laminated glass 100. Resin material is placed in the mouth 

35 84 of the device 10 and the device 10 is mounted in the 
holder 90 (90'). The device 10 is advanced down so that the 
o-ring 82 engages the surface 102 of the laminated glass 
100. When utilizing the holder 90', the adjusting screw is 
utilized to accurately align the device 10 normal to the 

40 surface 102 and additionally the screw is adjusted to apply 
the desired force between the device 10 and the surface 102 
of the glass 100. Since a vacuum in most cases cannot be 
drawn on a long crack, the piston 46 is elevated to a position 
such as illustrated in FIG. 2 and the plunger 48 engaged with 

45 the circular groove 66. The piston is turned with slight 
pressure applied until end 50 of the plunger aligns with 
groove or slot 68 whereupon the piston will move down to 
where the plunger is seated in thread form 70. 

The handle 76 is rotated to advance the piston downward 
50 to force the resin into the crack. The device 10 mounted in 

one the holders is moved along the crack and as the device 
10 is moved, the handle is rotated to provide an even 
uniform flow of the resin into the crack The piston 46 as it 
is moved downward will compress the air above the resin 

55 material in the mouth 84 to force the resin to flow into the 
long crack The o-ring 58 will seal the bore 22 and thus as 
the piston 46 is moved downward the air will be compressed 
to force the resin into the crack. A user may thus accurately 
control the flow of the resin material into the crack as the 

60 device is moved along the crack. By utilizing the capability 
of controllably advancing ·the piston 46 by rotating the 
piston a force is not applied against the surface 102 of the 
laminated glass 100 as would be experienced by simply 
forcing the piston downward by applying a force to the 

65 handle 76. 
The cup seal 64 fitted to the piston 46 will as the air is 

compressed in the large cylinder 16 simply fold away from 
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the wall of the bore 20 due to its inherent design to permit 
air to flow past the cup seal 64. 

Those skilled in the art will recognize that modifications 
and variations may be made without departing from the true 
spirit and scope of the invention. The invention is therefore 5 

not to be limited to the embodiments described and 
illustrated, but is to be determined from the appended 
claims. 

What is claimed is: 
1. A device for repairing cracks in laminated glass having 10 

convertibility between repairing sub-surface and surface 
cracks comprising: 

8 
cylinder, said central bore sized to receive the shaft 
portion including the helical groove to permit free 
sliding linear movement of the shaft portion through 
the central bore, and a plunger member carried by the 
cylinder and selectively laterally projectable into and 
out of engagement with the helical groove of the shaft 
member whereby upon being projected into the groove, 
turning of the exposed handle portion forces movement 
of the shaft portion toward and away from the mouth of 
the cylinder and upon withdrawal of the plunger mem
ber said handle can be linearly slidably forced toward 
and away from the mouth of the cylinder. a cylinder defining a dispensing mouth at an inner end, a 

cavity and an opening at an outer end defining a central 
bore; 

a piston mounted for axial movement in the cavity of the 
cylinder including a seal portion forming a seal in the 
cavity and enabling the production of a vacuum when 
drawn outwardly through the cavity, a shaft portion 
extended through and fixed to the seal portion and 
movable toward the mouth, said shaft portion having a 
handle portion extended through -the central bore and 
out of the cylinder opposite the mouth and exposed for 
manual manipulation; 

2. A device as defined in claim 1 wherein the plunger 
15 member is inserted through a wall of the cylinder for 

engagement and disengagement with the helical groove. 

a mounting member attachable to the cylinder and piston 
combination for mounting the cylinder and piston com
bination to a laminated glass for positioning the mouth 
of the cylinder proximal to a crack in the laminated 
glass; and 

said shaft portion including a helical groove, said shaft 
portion extended through the central bore of the 

20 

3. A device as defined in claim 2 wherein a circular groove 
is formed on the shaft inwardly of the helical groove, and a 
connecting groove connecting the circular groove and heli-
cal groove, said circular groove receiving the plunger mem-
ber with the shaft fully withdrawn for holding the shaft in the 
fully withdrawn position, and said connecting groove 
receiving the plunger member upon turning of the handle for 

25 guiding the piston member from the circular groove through 
the connecting groove and into the helical groove. 

4. A device as defined in claim 3, wherein the plunger 
member is threaded and said piston member is threadably 
inserted through a wall of the cylinder for engagement and 

30 disengagement with the helical groove. 

* * * * * 
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(57) ABSTRACT 

The invention includes an apparatus for curing resin in glass. 
The lamp system includes a light bulb, where the light bulb 
has a substantially annular shape configured to accommo
date a resin injection system. The apparatus also includes a 
bulb housing having a substantially annular shape that 
substantially corresponds to the shape of the light bulb to 
facilitate accommodation of the light bulb within the bulb 
housing. The bulb housing has a hole, proximately at a 
center of the substantially annular shape of the bulb housing, 
configured to accommodate the resin injection system. As a 
result, the light bulb and the bulb housing surrounding the 
resin injection system in a relatively tight diameter, thereby 
facilitating uniform curing of the resin. 

28 Claims, 2 Drawing Sheets 
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LAMP SYSTEM FOR CURING RESIN IN 
GLASS 

2 
In the example of a glass windshield on a vehicle, even 

providing electrical power to the lamp for curing the resin 
may pose some difficulties. For example, commonly, lamps 
utilized to cure the resin may require specific types of 

FIELD OF INVENTION 

The present invention relates to a lamp system for curing 
resin in glass. More particularly, the present invention 
relates to a lamp system that facilitates uniform curing of the 
resin in the glass. 

5 electrical power such as a specific voltage. Common sources 
of electrical power for the lamps may be a battery included 
in the vehicle and a common wall outlet. Because these 
common sources of electrical power differ, a lamp config
ured to receive electrical power from the battery may not 

BACKGROUND OF THE INVENTION 

Often times, glass may experience damage from an object 
impacting on the surface of the glass that causes not only 
surface damage, but also sub-surface damage. For example, 

10 receive electrical power from the common wall outlet, and 
VIce versa. 

a relatively small projectile hitting a glass windshield of a 15 

vehicle may cause a small surface damage that has most of 
the damage occurring sub-surface, and may be commonly 
known as a chip, a bulls-eye, and a star break, hereon out 
break. If untreated, the break may initiate a crack that may 
propagate through the glass, and eventually, the entire glass 20 

windshield may need to be replaced. However, if the break 
is timely treated, there is a good chance that the break may 
not initiate a crack resulting in preservation of the glass 
windshield. Because most of the damage may occur under 
the surface of the glass, treating the break may be difficult. 25 

Commonly, treating a break in glass may involve deliv
ering a type of resin in liquid form into the break, and 
allowing the resin to cure (i.e., harden). The resin may cure 
into a hardened structure within the break, thereby sealing 
the break to prevent further damage to the glass. Various 30 

methods may be utilized to deliver the resin into the break. 
For example, a common method involves placing a resin 

injection system onto the surface of the glass, where the 
resin injection system may be held in place by suction cups 
on the resin injection system. Once the resin injection 35 

system is in place, commonly, the resin injection system 
facilitates injection of the resin in liquid form into the break. 
Injection of the resin may be achieved by forming a vacuum 
within the break, and subsequently, injecting the resin. 

Once the resin is injected into the break, thereby filling the 40 

break, the resin may be cured to form a hardened structure 
within the break. Often times, curing the resin may involve 
exposing the resin to various types of lights such as ultra
violet (UV) light. A common method of exposing the resin 
to UV light involves a technician holding a lamp having a 45 

UV bulb, and exposing the resin to the lamp. Exposing the 
resin to the UV light may involve periodically moving the 
lamp around the resin injection system. Note, commonly, the 
resin injection system may be in place during the curing 
process to facilitate maximum filling of the break because 50 

the resin may reduce in volume as it cures. Removing the 
resin injection system during the curing process may cause 
voids in the break, thereby reducing the structural integrity 
of the glass. However, having the resin injection system in 
place during the curing process has some disadvantages. 55 

For example, having the resin injection system in place 
during the curing process prevents substantially all of the 
resin being exposed to the lamp at one time. That is, as 
previously described, the lamp utilized to cure the resin is 
periodically moved around the resin injection system, 60 

thereby exposing portions of the resin to the lamp. Because 
portions of the resin may be exposed to the lamp, the resin 
may not cure uniformly (i.e., some portions of the resin may 
receive more concentrated light than other portions for 
varying durations of time). Non-uniform curing of the resin 65 

may affect the overall structural integrity of the hardened 
resin in the break. 

BRIEF SUMMARY OF THE INVENTION 

In a preferred embodiment, a lamp system includes a light 
bulb, where the light bulb has a substantially annular shape 
configured to accommodate a resin injection system. A bulb 
housing has a substantially annular shape that substantially 
corresponds to the shape of the light bulb to facilitate 
accommodation of the light bulb within the bulb housing. 
The bulb housing has a hole, proximately at a center of the 
substantially annular shape of the bulb housing, configured 
to accommodate the resin injection system. The light bulb 
and the bulb housing are mountable to the resin injection 
system and places the bulb and bulb housing in a relatively 
tight diameter, thereby facilitating uniform curing of resin 
injected into an outbreak. 

BRIEF DESCRIPTION OF DRAWINGS 

The present invention will be described by way of exem
plary embodiments, but not limitations, illustrated in the 
accompanying drawings in which like references denote 
similar elements, and in which: 

FIGS. lA-B illustrate a lamp system for uniform curing 
resin in glass, in accordance with one embodiment of the 
present invention; and 

FIG. 2 illustrates a lamp system for curing resin in glass 
in further detail, in accordance with one embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the following description, various aspects of the 
present invention will be described. However, it will be 
apparent to those skilled in the art that the present invention 
may be practiced with only some or all aspects of the present 
invention. For purposes of explanation, specific numbers, 
materials and configurations are set forth in order to provide 
a thorough understanding of the present invention. However, 
it will also be apparent to one skilled in the art that the 
present invention may be practiced without the specific 
details. In other instances, well known features are omitted 
or simplified in order not to obscure the present invention. 

Reference throughout this specification to "one embodi
ment" or "an embodiment" means that a particular feature, 
structure, or characteristic described in connection with the 
embodiment is included in at least one embodiment of the 
invention. Thus, the appearances of the phrases "in one 
embodiment" or "in an embodiment" in various places 
throughout this specification are not necessarily all referring 
to the same embodiment or invention. Furthermore, the 
particular features, structures, or characteristics may be 
combined in any suitable manner in one or more embodi
ments. 

The present invention is described as it may be associated 
with, by way of example, a glass windshield on a vehicle. 
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However, it should be appreciated by those skilled in the 
relevant art that the present invention may be practiced with 
any type of glass that may be treated with resin. 
Additionally, the present invention is described as it may be 
utilized to facilitate treatment of glass having a combination 5 

of surface and sub-surface damage. However, it should be 
appreciated by those skilled in the relevant art that the 
present invention may be utilized to facilitate treatment of a 
wide variety of damage that may be treated with resin such 
as chips, bulls-eyes, and star breaks, and so forth, hereon out 
break. 10 

In various embodiments of the invention, a lamp system 

4 
The integrated electrical power management device 106 

of the connectable power cord 104 facilitates use of one or 
more types of electrical power sources, in accordance with 
an embodiment of the present invention. That is, the inte
grated electrical power management device 106 provides 
electrical power to the bulb housing 102 (i.e., the light bulb 
210) from various electrical power sources such as, but not 
limited to, a battery included in a vehicle (not shown) or an 
electrical wall outlet. 

In one embodiment, the electrical power coupler 108 may 
be substantially similar between various electrical power 
sources. That is, the illustrated electrical power coupler 108 
may represent an electrical power coupler from one or more 
types of electrical power sources. Accordingly, the handle 

for curing resin in glass that facilitates uniform curing of the 
resin while a resin injection system is in place is described. 
This and other advantages will be evident from the disclo
sure. 

FIGS. 1A-B illustrate a lamp system for uniform curing 
resin in glass, in accordance with one embodiment of the 
present invention. Shown in FIG. 1A is a top perspective 
view of a lamp system 100, while FIG. 1B is a bottom 

15 110 may be configured to couple the light bulb 210 to the 
connectable power cord 104 from the one or more types of 
electrical power sources. 

20 
perspective view of the lamp system 100. Both FIGS. 1A-B 
are illustrated to show various views of an embodiment of 
the present invention. Accordingly, for the purposes of 
describing the present invention as illustrated in both FIGS. 
1A-B, references will be made to various features shown in 

25 
both figures. Detailed features will be described subse-
quently. 

Turning now to both FIG. lA, lamp system 100 is shown 
having a housing, in one embodiment, a bulb housing 102 
and a connectable power cord 104. The connectable power 30 

cord 104 has an integrated electrical power management 
device 106 and an electrical power coupler 108, and the bulb 
housing 102 has a handle 110. Additionally, the lamp system 
100 includes a resin injection system 140. 

As illustrated in FIGS. 1A-B, the bulb housing 102 has a 35 

substantially annular shape, and has a hole 112 proximately 
at a center of the bulb housing 102. As will be described in 
further detail, the shape of the bulb housing 102 corresponds 
to a shape of a light source, in one embodiment, a light bulb 
210 (shown in FIG. 2) to facilitate accommodation of the 40 

light bulb 210 by the bulb housing 102. Accordingly, in one 
embodiment, the light bulb 210 also has a substantially 
annular shape. Additionally, in the illustrated embodiment, 
the hole 112 is configured to accommodate the resin injec
tion system 140. That is, the bulb housing 102, having the 45 

bulb 210, is configured to integrate with the resin injection 
system 140, thereby facilitating curing of the resin with the 
resin injection system in place. 

For example, shown in FIG. 1B, the resin injection system 
includes, in particular, a support structure 141 of the resin 50 

injection system 140. The support structure 141 of the resin 
injection system 140 may be utilized to mount the resin 
injection system 140 to glass. Accordingly, shown in FIG. 
1B, the support structure 141 has support legs 142 that are 
laterally projected, the outer extreme of which define an 55 

annular shape. The support structure 141, in particular, the 
support legs 142 facilitate support of the resin injection 
system 140 relative to the break in the glass (i.e., as 
previously described, in a position substantially over the 
break). A number of attachment holes 143 that receive glass 60 

attachment devices such as, but not limited to, suction cups 
aid in holding the resin injection system 140 in place. 

As will be described in further detail, in the embodiment 
illustrated in FIG. 1A-B, the bulb housing 102 interlocks 
with the support structure 141 of the resin injection system 65 

140, thereby facilitating integration of the bulb housing 102 
with the resin injection system 140. 

For example, a connectable power cord may have an 
integrated electrical power management device to provide 
electrical power to the bulb housing 102 from a battery, 
while another connectable power cord may have an inte
grated electrical power management device to provide elec
trical power to the bulb housing 102 from a wall outlet. Both 
connectable power cords may have substantially similar 
electrical power couplers such as the electrical power cou
pier 108 of FIGS. 1A-B, thereby facilitating use of the bulb 
housing 102 with two different connectable power cords 
(i.e., connectable power cords for two different electrical 
power sources). 

In the illustrated embodiment of FIGS. 1A-B, the bulb 
housing 102 is shown having an attachment structure 120. 
The attachment structure 120 may be utilized to facilitate 
attachment of the bulb housing 102 to the glass. As alluded 
to previously, the resin may be cured without the resin 
injection system 140 in place over the break, but this may 
result in voids within the break (i.e., structural defects). 
Accordingly, as will be described in detail below, the bulb 
housing 102 is preferably held in place by the resin injection 
system 140, whereby the resin injection system 140 may 
continually provide resin into the break to compensate for 
volumetric change of the resin as it cures. 

As a result, a lamp system for curing resin may be 
integrated with a resin injection system, thereby advanta
geously facilitating uniform curing of the resin even while a 
resin injection is in place over a break during the curing 
process. Additionally, the lamp system may be utilized with 
one or more types of electrical power sources with ease. 

A resin injection system with which the lamp system 100 
may be integrated and utilized may be of a vacuum type 
resin injection system such as, but not limited to, a Pro-Vac 
2000 resin injection system of Glas-Weld Systems, Inc., of 
Bend, Oregon. Accordingly, an example of a size for the 
hole 112 may be approximately 1.875 inches in diameter. 
Further, the overall size of the bulb housing 102 may have 
example dimensions of approximately 4.25 inches in overall 
diameter and approximately 1.90 inches in overall height. 

The electrical power management device 106 may be of 
a transformer type device such as, but not limited to a 
transformer having a rectifier to convert alternating current 
(AC) to direct current (DC). Alternatively, electrical power 
management device 106 may be a transformer configured to 
change-various electrical powers. That is, the electrical 
management device 106 may be a step up transformer or a 
step down transformer, in accordance with an embodiment. 

The lamp system 100 for curing resin in glass is described 
by way of curing resin in glass having damage in the form 
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of a break. However, it should be appreciated by those 
skilled in the art that the lamp system 100 may be utilized 
to treat various other forms of damage in glass within the 
scope of the present invention. For example, the lamp 
system 100 may be utilized to treat various types of cracks 
and surface defects in glass. 

FIG. 2 illustrates a lamp system for curing resin in glass 
in further detail, in accordance with one embodiment of the 
present invention. Illustrated in FIG. 2 is an exploded view 
of the bulb housing 102 (shown in FIGS. lA-B) without the 
resin injection system 140 in place. Briefly referring back to 
FIGS. 1A-B, and in particular, FIG. 1B, the bulb housing 
102 may be assembled as shown. 

Turning now to FIG. 2, the bulb housing 102 includes the 
handle 110, a light bulb 210, and a bulb shield 215. 
Additionally, as previously described, the illustrated 
embodiment of FIG. 2 also shows the bulb housing 102 
having the attachment structure 120. 

As shown, the light bulb 210 has a substantially annular 
shape. In particular, the light bulb 210 has a substantially 
annular portion 211 and a substantially straight portion 212. 
The substantially annular portion 211 is accommodated 
within the bulb housing 102, while the substantially straight 
portion is accommodated within the handle 110. As previ
ously described, the substantially annular portion 211 pro
vides light in all directions to the resin within a break for 
curing resin and defines a circular path within the annular 
shape of the support legs 142 and the bulb housing 102 
surrounding the support legs 142, while the resin injection 
system 140 (shown in FIGS. lA-B) is in place. 

In the illustrated embodiment, the light bulb 210 is 
configured to surround the resin injection system 140 in a 
relatively close diameter. For example, referring to the 
previous example of the Pro-Vac 2000 resin injection 
system, the light bulb 210 may have an overall diameter 
dimension of approximately 3.25-3.50 inches. Because the 
light bulb 210 is configured to surround the resin injection 
system 140 in a relatively close diameter, the lamp system 
100 also advantageously facilitates uniform curing by facili
tating improved curing of a center of the break. That is, light 
for curing is provided in a tighter radius around the break, 
thereby providing concentrated curing light to the center of 
the break. 

The substantially straight portion 212 facilitates coupling 
of the light bulb 210 with electrical power. In one 
embodiment, the light bulb may be a fluorescent light bulb 
configured to provide ultraviolet (UV) light at a predeter
mined intensity value such as, but not limited to, UV light 
having a wavelength between 350 and 380 nanometers. 

6 
102 with the resin injection system 140 in various rotational 
positions about the resin injection system 140. 

Additionally, the bulb housing 102 may be made of a 
metallic material to facilitate durability and reflectiveness of 

5 the inside where the bulb is located. An example of a 
metallic material may be a light weight type material, such 
as, but not limited to, aluminum. 

Bulb shield 215 is shown also having a substantially 
annular shape that substantially corresponds to the shape of 

10 the light bulb 210. The bulb shield 215 is configured to 
provide protection for the light bulb 210 while facilitating 
maximum use of the light at the predetermined intensity, in 
accordance with one embodiment. The bulb shield 215 is 
shown having a number of holes 216. The number of holes 

15 216 facilitate optimum use of the light intensity. For 
example, in the embodiment of the light bulb 210 providing 
UV light, the bulb shield 215 may be made of a plastic 
having a predetermined amount of UV inhibitor, which may 
correspond to the type of plastic, to prevent discoloration of 

20 the bulb shield 215 after prolonged exposure to the UV light. 
For example, the bulb shield 215 may be made of a butyrate 
plastic having a relatively small amount of UV inhibitor. 
Because the butyrate plastic has a UV inhibitor, having the 
number of holes 216 facilitates maximum use of the UV 
light (i.e., areas where light is not inhibited). Further, the 

25 
bulb shield 215 provides protection to the light bulb 210 
(i.e., reduces risk of damage to the light bulb 210 within the 
bulb housing 102). 

As a result, a lamp system has a bulb housing and a light 
30 bulb in an annular shape to facilitate integration with a resin 

injection system, thereby facilitating uniform curing of the 
resin. Furthermore, the bulb housing has features that protect 
the bulb and interlock with the resin injection system. 

As previously alluded to, an example of utilization of the 
35 present invention includes the following, whereby a break in 

glass may be treated. For example, the resin injection system 
140 may be placed on a glass having a break such as, but not 
limited to, star break. In particular, the support structure 141 
of the resin injection system 140 is attached onto the glass 

40 via suction cups (not shown). Once the break is filled with 
liquid resin, the lamp system 100 may be placed over the 
resin injection system 140 via the hole 112. The interlocking 
features 221 may correspond to the support structure 141 on 
the resin injection system 140 (i.e., interlocks onto the resin 

45 injection system). The light bulb 210, having the predeter
mined intensity and type, is provided to cure the resin within 
the break. As the liquid resin cures, resin from the resin 
injection system 140 may be continually provided to reduce 
the occurrences of voids within the break (i.e., as the resin 

50 cures, the volume of the resin decreases). Additionally, as 
previously described, the lamp system 100 may be advan
tageously used with various types of power sources. In order 
to protect the light bulb, the bulb shield 215 is configured 
with a number of holes 216 to facilitate maximum use of the 

Shown in FIG. 2, the bulb housing 102 has the hole 112 
proximately at the center of the bulb housing 102. The bulb 
housing 102 has a side wall hole 220 to facilitate pass 
through of the substantially straight portion 212 of the light 
bulb 210 into the handle 110. In the embodiment of FIG. 2, 
the bulb housing 102 has a number of interlocking features 
221 located around the inside of the bulb housing 102. The 
interlocking features 221 facilitate integration of the bulb 
housing 102 with the resin injection system 140. For 
example, as shown in FIG. 1B, the interlocking features 221 60 

may correspond to features on the resin injection system 140 
such as, but not limited to, the support structure 141 of the 
resin injection system 140 (i.e., support legs 142). 
Accordingly, the bulb housing 102 may be mounted on the 
resin injection system 140. Because the interlocking features 65 

221 are located around the bulb housing 102, the interlock
ing features 221 facilitate integration of the bulb housing 

55 light. 
Those skilled in the art will recognize that modifications 

and variations may be made without departing from the true 
spirit and scope of the invention. The invention is therefore 
not to be limited to the embodiments described and illus
trated. 

Thus, a lamp system for curing resin in glass that facili
tates uniform curing of the resin while a resin injection 
system is in place has been described. 

What is claimed is: 
1. A system for treating a break in glass comprising: 
a resin injection system having laterally projected support 

legs, the outer extreme of which define a substantially 
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annular shape, the support legs supporting the resin 
injection system in an operable position relative to the 
break; and 

8 
to facilitate accommodation of the light bulb within the 
bulb housing, and having an open bottom for projecting 
light onto said glass surface, and further having a top 

a lamp system, the lamp system having a housing and a 
light source mounted inside the housing, the housing ad 5 

the light source having a substantially annular shape, 

and a hole in the top, proximately at a center of the 
substantially annular shape of the bulb bossing to 
facilitate operation of the injection system, said hous-

the lamp system mounted on the resin injection system 
whereby the light source defines a circular path within 
the annular shape of the support legs and the housing 
surrounding the support legs. 

2. The system of claim 1, wherein the light source 
comprises a light bulb, the light bulb having a substantially 
annular shape, and configured to provide a predetermined 
type of light having a predetermined intensity value. 

3. The system of claim 1, wherein the housing comprises 
a bulb housing, the bulb housing having a substantially 
annular shape that substantially corresponds to the shape of 
the light source to facilitate accommodation of the light 
source within the bulb housing, and having a hole, proxi
mately at a canter of the bulb housing, configured to 
accommodate the resin injection system. 

4. The system of claim 1 further comprising a connectable 
power cord, the connectable power cord having an inte
grated electrical power management device to provide elec
trical power to the light source from one or more types of 
electrical power sources. 

5. The system of claim 4, wherein the lamp system 
housing includes a handle for receiving the connectable 
power cord, said connectable power cord comprises a con
nectable power cord having the integrated electrical power 
management device located at a predetermined distance 
from the handle. 

6. The system of claim 4, wherein the one or more types 
of electrical power sources comprise of at least one of a 
battery included in a vehicle and an electrical wall outlet. 

10 

ing configured to accommodate the resin injection 
system, and the light bulb overlying the at least one 
radially projected support leg of the support structure 
resulting in the annular light bulb having a relatively 
close diameter that is radially inward of the radial 
projection of said at least one radially projected support 
leg. 

15. The apparatus of claim 14 further comprising a bulb 
15 shield, the bulb shield having a substantially annular shape 

that substantially corresponds to the shape of the light bulb, 
and configured to provide protection for the light bulb while 
facilitating maximum use of the light at the predetermined 
intensity value. 

20 

25 

16. The apparatus of claim 15, wherein the bulb shield 
comprises a bulb shield made of a plastic having a prede
termined amount of ultraviolet (UV) light inhibitor. 

17. The apparatus of claim 16, wherein the bulb shield 
comprises a bulb shield made of butyrate plastic. 

18. The apparatus of claim 14, wherein the light bulb 
comprises a fluorescent bulb configured to provide ultravio
let (UV) light at the predetermined intensity value. 

19. The apparatus of claim 18, wherein the fluorescent 
bulb comprises a fluorescent bulb configured to provide 

30 (UV) light having a wavelength between 350 and 380 
nanometers. 

20. A system for treating a break in glass comprising: 
a resin injection system; 

7. The system of claim 1 further comprising a bulb shield, 35 

the bulb shield having a substantially annular shape that 
substantially corresponds to the shape of the light source and 
the housing, and configured to provide protection for the 
light source while facilitating maximum use of the light 
source at a predetermined intensity value. 40 

a lamp system, the lamp system having a substantially 
annular shape configured to accommodate the resin 
injection system, said lamp system comprising: 

a light bulb, the light bulb having a substantially 
annular shape, and configured to provide a predeter
mined type of light having a predetermined intensity 
value, 

8. The system of claim 7, wherein the bulb shield com
prises a bulb shield made of a plastic having a predetermined 
amount of ultraviolet (UV) light inhibitor. 

9. The system of claim 8, wherein the bulb shield com
prises a bulb shield made of butyrate plastic. 

10. The system of claim 1, wherein the light source 
comprises a fluorescent light source configured to provide 
ultraviolet (UV) light at a predetermined intensity value. 

45 

a bulb housing, the bulb housing having a substantially 
annular shape that substantially corresponds to the 
shape of the light bulb to facilitate accommodation 
of the light bulb within the bulb housing, and having 
a hole, proximately at a center of the substantially 
annular shape of the bulb housing, configured to 
accommodate a resin injection system; 

11. The system of claim 10, wherein the fluorescent light 
source comprises a fluorescent light source configured to 50 

provide (UV) light having a wavelength between 350 and 
380 nanometers. 

a connectable power cord, the connectable power cord 
having an integrated electrical power management 
device to provide electrical power to the lamp system 
from one or more types of electrical power sources; 

a handle coupled to the bulb housing, the handle 
configured to receive the connectable power cord; 

said bulb housing having interlocking features to facilitate 
integration with a support structure included in the 
resin injection system. 

12. The system of claim 1, wherein the housing comprises 
a housing having interlocking features to facilitate integra
tion with a support structure included in the resin injection 55 

system. 
13. The system of claim 1, wherein the housing comprises 

a housing made of a metallic material to facilitate reflec
tiveness of an inside of the housing. 

14. An apparatus comprising: 
a light bulb, the light bulb having a substantially annular 

shape configured to accommodate a resin injection 
system including a support structure having at least one 
radially projected support leg for supporting the system 
on a glass surface; and 

a bulb housing having a substantially annular shape that 
substantially corresponds to the shape of the light bulb 

21. The system of claim 20 further comprising a bulb 
shield, the bulb shield having a substantially annular shape 
that substantially corresponds to the shape of the light bulb 

60 and the bulb housing, and configured to provide protection 
for the light bulb while facilitating maximum use of the tight 
at the predetermined intensity value. 

22. The system of claim 21, wherein the bulb shield 
comprises a bulb shield made of a plastic having a prede-

65 termined amount of ultraviolet light inhibitor. 
23. The system of claim 22, wherein the bulb shield 

comprises a bulb shield made of butyrate plastic. 
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24. The system of claim 20, wherein the light bulb 
comprises a fluorescent bulb configured to provide ultravio
let (UV) light, at the predetermined intensity value. 

25. The system of claim 24, wherein the fluorescent bulb 
comprises a fluorescent bulb configured to provide (UV) 5 

light having a wavelength between 350 and 380 nanometers. 
26. The system of claim 20, wherein the bulb housing 

comprises a bulb housing made of a metallic material to 
facilitate reflectiveness of an inside of the bulb housing. 

27. The system of claim 20, wherein the connectable 10 

power cord comprises a connectable power cord hang the 

10 
integrated electrical power management device located at a 
predetermined distance from the bulb housing. 

28. The system of claim 20, wherein the connectable 
power cord comprises a connectable power cord having an 
integrated electrical power management device configured 
to convert electrical power at a first level to electrical power 
at a second level. 

* * * * * 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,898,372 B2 
DATED : May 24,2005 
INVENTOR(S) : Boyle et al. 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 4, 
Line 63, "change-various electricaL .. " should read -- change various electricaL .. --. 

Column 7, 
Line 19, " ... at a canter. .. " should read -- ... at a center. .. --. 

Column 8, 
Line 5, " ... bulb bossing ... " should read -- ... bulb housing ... --. 
Line 61, " ... ofthe tight" should read -- ... ofthe light --. 

Column 9, 
Line 11, " ... cord hang ... " should read -- ... cord having ... --. 

Signed and Sealed this 

Twenty-third Day of May, 2006 

JON W, DUDAS 
Director of the United States Patent and Trademark Office 
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Exhibit E: 
Infringement Claim Chart for ‘180 Patent: 

 
No. Claim Element Accused Product 
1 A device for repairing cracks in 

laminated glass having 
convertibility between repairing 
sub-surface and surface cracks 
comprising: 
 

The Court’s claim construction order stated that the term “having convertibility” in 
the preamble of claim 1 “clarifies the function of the plunger and does not 
necessarily impose independent limitations.” Claim Construction Order (Dkt. No. 
152), at 12.  The Court further construed the term “having convertibility” as 
“having the capability to change form and/or function, so as to accommodate the 
repair of both sub-surface and surface window cracks.” Id. at 13. 
 
Defendant Michael P. Boyle (“Boyle”) admits that the Accused Resin Injector 
Products are devices capable of repairing “both surface and subsurface rock 
chips” (i.e., cracks). Boyle’s Response to Glas-Weld’s Request for Admission No. 
1. 
 
The “having convertibility” limitation – to the extent that it is a separate limitation 
– is met, because as set forth below with respect to element 1f, the Accused 
Resin Injector Products can operate with the plunger member engaged in the 
helical groove, and with the plunger member retracted from the helical 
groove.  Thus can “change form and/or function, so as to accommodate the 
repair of both sub-surface and surface window cracks” in that they can operate 
with the plunger member engaged with or disengaged from the helical groove. 
 
The Accused Resin Injector Products are provided with a plunger member that 
is is selectively laterally projectable into and out of engagement with the helical 
groove of the shaft member, such that when the plunger member is projected 
into helical groove the (as in the Accused Resin Injection Product on the right in 
the figures below), turning the handle portion forces movement of the shaft 
portion away from the mouth of the cylinder.  Thus keeping the piston steady, 
the Cylinder rotates about the piston as the shaft portion goes toward and away 
from the mouth of the cylinder, as shown below.  When the plunger member is 
withdrawn from the helical groove the (as in the Accused Resin Injection 
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Product on the left in the figures below), the handle can be linearly slidably 
forced toward and away from the mouth of the cylinder. 
 

 
 

1a a cylinder defining a 
dispensing mouth at an inner 
end, a cavity and an opening 
at an outer end defining a 
central bore; 

The Court construed the term “central bore” as “the hollow portion of the cylinder, 
defined by the dispensing mouth, opening and cavity.” Claim Construction Order, 
at 13. 
 
Boyle admits that the “Accused Resin Injector Products have a cylinder and a 
dispensing mouth” at an inner end.  Boyle’s Response to Glas-Weld’s Request 
for Admission No. 3. 
 
Boyle further admits that “the Accused Resin Injector Products have a cavity and 
an opening at an outer end defining a central bore.” Boyle’s Response to Glas-
Weld’s Request for Admission No. 5. 
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The central bore is defined by the cylinder, dispensing mouth, opening and 
cavity. 
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1b a piston mounted for axial 
movement in the cavity of the 
cylinder including a seal 
portion forming a seal in the 
cavity and enabling the 
production of a vacuum when 
drawn outwardly through the 
cavity, a shaft portion 
extended through and fixed to 
the seal portion and movable 
toward the mouth, 

Boyle admits that the “Accused Resin Injector Products have a piston mounted 
for axial movement in the cavity of the cylinder.” Boyle’s Response to Glas-
Weld’s Request for Admission No. 5. 
 
Boyle admits that the “Accused Resin Injector Products’ piston includes a seal 
portion forming a seal in the cavity and enabling the production of a vacuum 
when drawn outwardly through the cavity.” Boyle’s Response to Glas-Weld’s 
Request for Admission No. 9. 
 
Boyle admits that the “Accused Resin Injector Products’ piston has a shaft 
portion extended through and fixed to the seal portion and movable toward the 
mouth.” Boyle’s Response to Glas-Weld’s Request for Admission No. 11. 
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1c said shaft portion having a 
handle portion extended 
through the central bore and 
out of the cylinder opposite the 
mouth and exposed for manual 
manipulation; 

Boyle admits that the “Accused Resin Injector Products piston has a shaft 
portion having a handle portion extended through the central bore and out of 
the cylinder opposite the mouth and exposed for manual manipulation.” Boyle’s 
Response to Glas-Weld’s Request for Admission No. 13. 
 

 
 

 
1d a mounting member 

attachable to the cylinder and 
piston combination for 
mounting the cylinder and 
piston combination to a 
laminated glass for positioning 
the mouth of the cylinder 
proximal to a crack in the 

The Court construed the term “mounting member” as an attachable structure 
which facilities the mounting of the piston and cylinder combination to glass.” 
 
Boyle admits that the “Accused Resin Injector Products a mounting member 
attachable to the cylinder and piston combination for mounting the cylinder 
and piston combination to a laminated glass for positioning the mouth of the 
cylinder proximal to a crack in the laminated glass.”  Boyle’s Response to Glas-
Weld’s Request for Admission No. 15. 
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laminated glass; and  

 
 

Defendant’s have not produced to Glas-Weld a sample of the mounting 
member for the second Accused Resin Injection Product.  However, as can be 
seen in the figure below, the bottom of the cylinder of the second Accused 
Resin Injection Product is provided with threads to screw into a mounting 
member. 
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The mounting member attaches to the cylinder and piston combination and the 
positioning of mouth of the cylinder proximal to a crack in laminated glass that 
is being repaired. 

 
1e said shaft portion including a 

helical groove, said shaft 
portion extended through the 
central bore of the cylinder, 
said central bore sized to 
receive the shaft portion 
including the helical groove to 
permit free sliding linear 
movement of the shaft portion 
through the central bore, and 

The Court construed the term “helical groove” as “spiral groove.” Claim 
Construction Order, at 15.   
 
The shaft portion of the Accused Resin Injector Products has a helical groove 
on the shaft portion of the piston. 
 
Boyle admits that the “Accused Resin Injector Products’ piston has a shaft 
portion that extends through the central bore of the cylinder.” Boyle’s Response 
to Glas-Weld’s Request for Admission No. 19. 
 
The central bore (which defines the cavity) of the cylinder is sized to receive the 
shaft portion, including the helical groove, to permit free sliding linear 
movement of the shaft portion through the central bore. 
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The central bore is sized to receive the shaft portion including the helical 
groove, and it permits free sliding linear movement of the shaft portion through 
the central bore when the plunger member is retracted from the helical groove.
 

1f a plunger member carried by 
the cylinder and selectively 
laterally projectable into and 
out of engagement with the 
helical groove of the shaft 
member whereby upon being 
projected into the groove, 
turning of the exposed handle 
portion forces movement of 
the shaft portion toward and 
away from the mouth of the 
cylinder and upon withdrawal 
of the plunger member said 

The Court construed the term “plunger member” as “the part of the device that 
can be inserted into or retracted from the helical groove so as to engage the 
piston.” Claim Construction Order, at 16. The Court construed the term “helical 
groove” as “spiral groove.” Id. at 15.  The Court also construed the term 
“selectively laterally projectable” as “[c]apable of being inserted in or retracted 
from the helical groove from the side.” Id., at 17.  The Court also construed 
“linearly slidably forced” as “capable of being forced to slide in a straight line or 
linear direction.” Id., at 17-18. 
 
The Accused Resin Injector Products are provided with a plunger member that 
is carried by the cylinder.  The plunger member can be inserted in and 
retracted from the helical groove from the side, and thus is selectively laterally 
projectable into and out of engagement with the helical groove of the shaft 
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handle can be linearly slidably 
forced toward and away from 
the mouth of the cylinder. 

member.  When the plunger member is projected into helical groove the (as in 
the Accused Resin Injection Product on the right in the figures below), turning the 
handle portion forces movement of the shaft portion away from the mouth of 
the cylinder.  Thus keeping the piston steady, the Cylinder rotates about the 
piston as the shaft portion goes toward and away from the mouth of the 
cylinder, as shown below.  When the plunger member is withdrawn from the 
helical groove the (as in the Accused Resin Injection Product on the left in the 
figures below), the handle can be linearly slidably forced toward and away from 
the mouth of the cylinder. 
 

 
 

   
2 A device as defined in claim 1  See claim 1. 
2a wherein the plunger member 

is inserted through a wall of the 
cylinder for engagement and 
disengagement with the helical 
groove. 

The plunger member is inserted through a wall of the cylinder for engagement 
and disengagement of the helical groove.  See 1f analysis above. 
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Infringement Claim Chart for ‘372 Patent: 
 
1. A system for treating a 

break in glass comprising: 
 

Boyle admits that the “Accused Curing Lamp Products are a part of a system for 
treating a break in glass.” Boyle’s Response to Glas-Weld’s Request for Admission 
No. 35. 
 
Moreover certain Accused Curing Lamp Products comprise a system for treating a 
break in glass, including both an Accused Curing Lamp Product and an Accused 
Resin Injection Product. 
 

 
Surface Dynamix Website, Exhibit N to First Amended Complaint, pg. 2 of 53. 
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Surface Dynamix Website, Exhibit N to First Amended Complaint, pg. 4 of 53. 
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1a a resin injection system 
having laterally projected 
support legs, the outer 
extreme of which define a 
substantially annular shape, 
the support legs supporting 
the resin injection system in 
an operable position relative 
to the break; and 
 

The Court construed the term “outer extreme of which define a substantially annular 
shape” as “the outer ends of the support legs are shaped to define a ring-like or 
circular shape.” Claim Construction Order, at 22.  The Court further construed the 
term “operable position” as “a position such that the system can be used to repair 
glass.” Id., at 22-23. 
 
The Accused Curing Lamp Products include a resin injection system having 
laterally projected support legs.  The outer extreme of these support legs define 
a substantially ring-like, circular or annular shape. The support legs support the 
resin injection system in an operable position relative to the break in the glass to be 
repaired, where the resin injection system can be used to repair glass. 
 

 
Surface Dynamix Website, Exhibit N to First Amended Complaint, p. 2 of 53. 
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1b a lamp system, the lamp 
system having a housing 
and a light source mounted 
inside the housing, the 
housing and the light 
source having a 
substantially annular shape, 

The Court construed the term “housing” as "a structure that covers and/or protects 
the light source/bulb.” Claim Construction Order, at 23. 
 
Boyle admits that the “Accused Curing Lamp Products have a lamp system having 
a housing and a light source mounted inside the housing.” Boyle’s Response to 
Glas-Weld’s Request for Admission No. 39. 
 
Boyle further admits that the “Accused Curing Lamp Products have a lamp system 
having a housing and a light source having a substantially annular shape.” Boyle’s 
Response to Glas-Weld’s Request for Admission No. 41. 
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1c the lamp system mounted 
on the resin injection 
system whereby the light 
source defines a circular 
path within the annular 
shape of the support legs 
and the housing 
surrounding the support 
legs. 

The Court construed the term “mounted on” as “placed on, set on, attached to or 
fixed to.” Claim Construction Order at 23.  The Court construed the term 
“surrounding” as “enclosing or encircling the support legs.” Id., at 24. 
 
Such Accused Curing Lamp Products have a lamp system that is placed on or set on 
resin injection system, and further has a light source defines a circular path.  This 
circular path lies within the annular shape of the support legs.  Additionally, the 
outer surface of the housing encircles the support legs, which do not stick out of 
the housing. Therefore the housing is surrounding the support legs. 
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The suction cups of the resin injection system are its “feet” rather than its legs, and 
thus the fact that they extend beyond the housing does not preclude this element 
from being met.  Any suction cups on a resin injection system as described in the 
‘372 Patent would also extend past the housing disclosed therein.   
 

 
FIG. 2 of ‘372 Patent 
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To the extent the fact that the housing has cutouts which accommodate the ends of 
the support legs is found to preclude a finding of literal infringement, this element is 
still met under the doctrine of equivalents because the housing with the cut-outs 
serves the same function as the housing with the wall of the housing extending 
beyond the legs – namely, positioning the lamp relative to the resin injection system; 
in substantially the same way – by substantially surrounding the support legs in 
order to position the lamp; to achieve substantially the same result – the lamp is 
properly positioned and can cure the resin when being operated.  See also claims 12 
& 14 regarding interlocking features. 

   
2 The system of claim 1,  See claim 1. 

 
2a wherein the light source 

comprises a light bulb, the 
light bulb having a 
substantially annular shape, 
and configured to provide a 
predetermined type of light 
having a predetermined 
intensity value. 

Boyle admits that the “Accused Curing Lamp Products have a light source 
comprises a light bulb, the light bulb having a substantially annular shape, and 
configured to provide a predetermined type of light having a predetermined intensity 
value.” Boyle’s Response to Glas-Weld’s Request for Admission No. 45. 
 
See 1b. 

   
3 The system of claim 1, See claim 1 

 
3a wherein the housing 

comprises a bulb housing, 
the bulb housing having a 
substantially annular shape 
that substantially 
corresponds to the shape of 
the light source to facilitate 
accommodation of the light 
source within the bulb 
housing, and 

Boyle admits that the “Accused Curing Lamp Products have a bulb housing, the 
bulb housing having a substantially annular shape that substantially corresponds to 
the shape of the light source to facilitate accommodation of the light source within 
the bulb housing.” Boyle’s Response to Glas-Weld’s Request for Admission No. 47. 
 

EXHIBIT B 
PAGE 74 OF 93

Case 6:12-cv-02273-AA    Document 262-2    Filed 07/05/16    Page 74 of 93



Page 17  
 

 
 
 
 
 
 
 
 
 

EXHIBIT B 
PAGE 75 OF 93

Case 6:12-cv-02273-AA    Document 262-2    Filed 07/05/16    Page 75 of 93



Page 18  
 

3b having a hole, proximately 
at a center of the bulb 
housing, configured to 
accommodate the resin 
injection system. 

Boyle admits that the “Accused Curing Lamp Products  have a bulb housing having 
a hole, proximately at canter of the bulb housing configured to accommodate the 
resin injection system.” Boyle’s Response to Glas-Weld’s Request for Admission No. 
49. 
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7 The system of claim 1 See claim 1 
7a further comprising a bulb 

shield, the bulb shield 
having a substantially 
annular shape that 
substantially corresponds to 
the shape of the light 
source and the housing, 
and configured to provide 
protection for the light 
source while facilitating 
maximum use of the light 
source at a predetermined 
intensity value. 

The Accused Curing Lamp Products have a bulb shield that has a substantially 
annular shape that substantially corresponds to the shape of the light source and 
the housing.  Furthermore, the bulb shield is designed and configured to provide 
protection for the light source while facilitating maximum use of the light source at 
a predetermined intensity value. 
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10 The system of claim 1, See claim 1. 
 

10a wherein the light source 
comprises a fluorescent 
light source configured to 
provide ultraviolet (UV) light 
at a predetermined intensity 
value. 
 

Boyle admits that “Accused Curing Lamp Products have a fluorescent light source 
configured to provide ultraviolet (UV) light at a predetermined intensity value.” 
Boyle’s Response to Glas-Weld’s Request for Admission No. 65. 

   
11 The system of claim 10, See claim 10. 

 
11a wherein the fluorescent 

light source comprises a 
fluorescent light source 
configured to provide (UV) 
light having a wavelength 
between 350 and 380 
nanometers. 
 

Boyle admits that the “Accused Curing Lamp Products have a fluorescent light 
source configured to provide (UV) light having a wavelength between 350 and 380 
nanometers. 
 

   
12 The system of claim 1, See claim 1. 
12a wherein the housing 

comprises a housing 
having interlocking 
features to facilitate 
integration with a support 
structure included in the 
resin injection system. 
 
 
 
 

The Court construed the term “interlocking features” as “features connecting to or 
locking together with the support structure of the resin injection system.” Claim 
Construction Order, at 30.  The Court also construed the term “support structure” as 
“a structure which supports the resin injection system.” Id., at 24-25. 
 
The housing has interlocking features that receive and accommodate the support 
legs of the resin injection system.  The support legs, together with the suction cups 
and locking lever, are part of the support structure of the resin injection system of the 
Accused Curing Lamp Products.  Thus the interlocking features facilitate 
integration with the support structure included in the resin injection system. 
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14 An apparatus comprising: The Accused Curing Lamp Products are an apparatus. 
14a a light bulb, the light bulb 

having a substantially 
annular shape configured to 
accommodate a resin 
injection system including a 
support structure having at 
least one radially projected 
support leg for supporting 
the system on a glass 
surface; and  

The Court construed the term “support structure” as “a structure which supports the 
resin injection system.” Claim Construction Order, at 24-25. 
 
The Accused Curing Lamp Products have a light bulb (identified below as the light 
source) having an annular shape that is configured to accommodate a resin 
injection system.  The resin injection system that it can accommodate includes a 
support structure having at least one radially projected support leg for supporting the 
system on a glass surface. 
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14b a bulb housing having a 
substantially annular shape 
that substantially 
corresponds to the shape of 
the light bulb to facilitate 
accommodation of the light 
bulb within the bulb 
housing, and 

The Accused Curing Lamp Products have a bulb housing (identified below as 
housing) having a substantially annular shape that substantially corresponds to the 
shape of the light bulb to facilitate accommodation of the light bulb within the bulb 
housing. 
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14c having an open bottom for 
projecting light onto said 
glass surface, and further 
having a top and a hole in 
the top, proximately at a 
center of the substantially 
annular shape of the bulb 
housing to facilitate 
operation of the injection 
system, said housing 
configured to accommodate 
the resin injection system, 

The Accused Curing Lamp Products have a bulb housing with an open bottom so 
that light can be projected onto the glass surface.   
 
Boyle admits that the “Accused Curing Lamp Products have a the bulb 
housing,having a top and a hole in the top proximately at a center of the 
substantially annular shape of the bulb housing to facilitate operation of the 
injection system.” Boyle’s Response to Glas-Weld’s Request for Admission No. 79. 
 
Boyle further admits that the “Accused Curing Lamp Products have a housing 
configured to accommodate the resin injection system.  Boyle’s Response to Glas-
Weld’s Request for Admission No. 81. 
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and 
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14d the light bulb overlying the 
at least one radially 
projected support leg of the 
support structure resulting in 
the annular light bulb 
having a relatively close 
diameter that is radially 
inward of the radial 
projection of said at least 
one radially projected 
support leg. 
 

The Accused Curing Lamp Products have a light bulb that – when accommodating 
a resin injection system – overly at least one radially projected support leg of the 
support structure of the resin injection system.  As a result, the annular light bulb 
has a relatively close diameter that is radially inward of the radial projection of said at 
least one radially projected support leg of the resin injection system. 

 
 

EXHIBIT B 
PAGE 84 OF 93

Case 6:12-cv-02273-AA    Document 262-2    Filed 07/05/16    Page 84 of 93



Page 27  
 

   
15 The apparatus of claim 14 See claim 14. 
15a further comprising a bulb 

shield, the bulb shield 
having a substantially 
annular shape that 
substantially corresponds to 
the shape of the light bulb, 
and configured to provide 
protection for the light bulb 
while facilitating maximum 
use of the light at the 
predetermined intensity 
value. 
 

The Accused Curing Lamp Products have a bulb shield that has a substantially 
annular shape that substantially corresponds to the shape of the light bulb.  
Furthermore, the bulb shield is designed and configured to provide protection for 
the light bulb while facilitating maximum use of the light bulb at a predetermined 
intensity value. 
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18 The apparatus of claim 14, See claim 14. 
18a wherein the light bulb 

comprises a fluorescent 
bulb configured to provide 
ultraviolet (UV) light at the 
predetermined intensity 
value. 
 

Boyle admits that the “Accused Curing Lamp Products have a fluorescent bulb 
configured to provide ultraviolet (UV) light at the predetermined intensity value.”  
Boyle’s Response to Glas-Weld’s Request for Admission No. 91. 
 

   
19 The apparatus of claim 18 See claim 18. 
19a wherein the fluorescent bulb 

comprises a fluorescent 
bulb configured to provide 
(UV) light having a 
wavelength between 350 
and 380 nanometers. 

Boyle admits that the “Accused Curing Lamp Products have a fluorescent bulb 
configured to provide (UV) light having a wavelength between 350 and 380 
nanometers.”  Boyle’s Response to Glas-Weld’s Request for Admission No. 93. 
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UNITED STATES DISTRICT COURT

DISTRICT OF OREGON

EUGENE DIVISION

GLAS-WELD SYSTEMS, INC., an Oregon
Corporation, Case No. 6:12-cv-02273-
AA

Plaintiff, Defendant Christopher Boyle's reply to 
plaintiff's INTERROGATORIES 

v. (NOS. 7&24)  
MICHAEL P. BOYLE, dba SURFACE
DYNAMIX, and CHRISTOPHER M. BOYLE

Defendant.

General Objections

Each of plaintiffs’ responses, in addition to any specifically stated objections, is 

subject to and incorporates the following General Objections.  The assertion of the 

same, similar, or additional objections, or a partial response to an individual 

interrogatory  does not waive any of defendants General Objections.

1. Plaintiffs object to these interrogatories to the extent that they are over-broad and 

unduly burdensome and impose obligations in excess of those imposed by the Federal Rules of 

Civil Procedure.

2. Defendant objects to these interrogatories to the extent that they seek to impose 

burdens or obligations inconsistent with, or in excess of, those imposed by the Federal Rules of 

Civil Procedure, the Local Rules, or any other applicable rules and statutes.  Defendant will 

respond to each of the Requests in accordance with the requirements of the Federal and Local 

Rules.
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3. Defendant objects to these interrogatories to the extent that they seek information that 

is neither relevant to the claims or defenses of any party to this litigation, nor reasonably 

calculated to lead to the discovery of admissible evidence.

4. Defendant objects to these interrogatories to the extent that they seek information 

protected from disclosure by the attorney-client privilege, the attorney work product doctrine, or 

any other applicable privilege, protection, or immunity.  No information subject to such 

privilege, protection, or immunity will be provided.

5. The inadvertent disclosure by defendant of information protected by the attorney-

client privilege, the attorney work product doctrine, or any other applicable privilege, protection, 

or immunity, shall not constitute a waiver by plaintiffs of such protection.

6. In response to these interrogatories, defendant does not concede that any of the 

responses or information contained herein is relevant or admissible.  defendant reserves the right 

to object, on the grounds of competency, privilege, relevance, materiality, or otherwise, to the 

use of this information for any purpose, in whole or in part, in this action or in any other action.

7. Defendant objects to these interrogatories on to the extent that they seek solely to 

expose trade secrets and provide the Plaintiff with secret information which would create and 

disproportionate competitive advantage in favor of the Plaintiff. 

8. Defendant object to these interrogatories to the extent that they call for legal 

conclusions or otherwise attempt to re-cast legal issues as factual matters.  e.g., Lakehead Pipe 

Line Co. v. Am. Home Assurance Co., 177 F.R.D. 454, 458 (D. Minn. 1997) (finding requests 

for ratification of legal conclusions applied to operative facts of the case to represent improper 

request for admission of pure matter of law); English v. Cowell, 117 F.R.D. 132, 135 (C.D. Ill. 

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
2
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1986) (holding that requests for admission of existence of statute or that party is subject to statute 

constitute improper requests for legal conclusion).

9. Defendant objects to any interrogatories that employs imprecise specifications of the 

information sought as vague and ambiguous.

10. Unless otherwise stated,  interrogatories will not provide any information 

encompassed by the foregoing objections.

  ----------------------------------------

The following Responses reflect defendants present knowledge, information and belief 

and may be subject to change or modification based on defendant further discovery, or 

facts or circumstances which may come to plaintiffs’ knowledge.  Defendant specifically 

reserve the right to further supplement, amend or otherwise revise their Responses to 

these Requests in accordance with Fed. R. Civ. P. 26(e).

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
3
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INTERROGATORIES

INTERROGATORY NO. 7

Response: I object to interrogatory No.7 on the basis of of my aforementioned 

General Objections. Alternatively, this request seek legal conclusions which have not 

yet been set forth by the court through the claims construction process. As such it is not 

currently possible to provide the information requested in interrogatory No. 7. This 

response may be amended upon completion of the courts claims construction ruling. 

Alternatively , Patent '180: Claim #1; the alleged infringing product have no 

helical thread form; No mechanism for convertibility; and no plunger member. Patent 

'372: Claim #1; the alleged infringing product does not mount on a resin injection 

system. Claim #14; the alleged infringing product does not have a bulb which is “radially 

inward” of a support structure or a light bulb that is “relatively close” in diameter. Claim 

#20; the alleged infringing product does not have a connectable power cord or a handle 

configured to receive a connectable power cord. 

INTERROGATORY NO. 24

Response: At this time defendant Christopher Boyle has yet to secure any 

experts. 

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
4
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VERIFICATION

I,          Chris Boyle,    have read the foregoing Defendant Christopher Boyle's reply 

to plaintiff's  INTERROGATORIES (NOS.  7&24).   I  have  personal  knowledge  of  the 

Answers contained herein, and thus believe and on that ground allege that the matters  

stated in the foregoing document are true and correct.

I declare under penalty of perjury under 28 U.S.C. § 1746 and the laws of the 

United States of America that the foregoing is true and correct.

By:___Chris Boyle_____________

Dated:  __7-2, 2014

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
5
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CERTIFICATE OF SERVICE

I hereby certify that I served a true and correct copy of the foregoing Defendant 

Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24) on July 2nd, 

2014 by: 

 mail with postage prepaid, deposited in the US mail,

 hand delivery,

 facsimile transmission,

 overnight delivery,

 electronic notification or email.

If served by facsimile transmission, attached to this certificate is the printed

confirmation of receipt of the document(s) generated by the transmitting machine. I

further certify that said copy was placed in a sealed envelope delivered as indicated

above and addressed to said attorney(s) at the address(es) listed below:

Attorneys for Plaintiff

Robert E. Barton, OSB No. 814637
E-mail: rbarton@cosgravelaw.com
Paul A. C. Berg, OSB No. 062738
E-mail: pberg@cosgravelaw.com

James A. Gale, FSB No. 371726
E-mail: JGale@feldmangale.com
Gregory L. Hillyer, FSB No. 682489
E-Mail: GHillyer@FeldmanGale.com
Javier Sobrado, FSB No. 44992
E-Mail: JSobrado@FeldmanGale.com

Defendant Pro Se, Christopher M. Boyle

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
6
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Robert E. Barton, OSB No. 814637 
E-mail: rbarton@cosgravelaw.com 
Paul A. C. Berg, OSB No. 062738 
E-mail: pberg@cosgravelaw.com 
COSGRAVE VERGEER KESTER LLP 
888 SW Fifth Avenue, Suite 500 
Portland, Oregon 97204 
Telephone: (503) 323-9000 
Facsimile: (503) 323-9019 
 
James A. Gale, FSB No. 371726 
E-mail: JGale@feldmangale.com 
Gregory L. Hillyer, FSB No. 682489 
E-Mail: GHillyer@FeldmanGale.com 
Javier Sobrado, FSB No. 44992 
E-Mail: JSobrado@FeldmanGale.com 
Pro Hac Vice 
FELDMAN GALE, P.A. 
One Biscayne Tower Suite 3000 
2 So. Biscayne Boulevard 
Miami, Florida 33131 
Telephone: (305) 358-5001 
Facsimile: (305) 358-3309 
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I. INTRODUCTION 

1. I have been retained by Feldman Gale, counsel for Plaintiff Glas-Weld 

Systems, Inc. (“Glas-Weld” or “Plaintiff”) to conduct an analysis of U.S. Patent Nos 

5,670,180, (“the ‘180 Patent”) and 6,898,372 (“the ‘372 Patent”, collectively with the 

‘180 Patent, “the Patents-in-Suit”) and compare the claims of the Patents-in-Suit to 

Defendants Michael Boyle and Christopher Boyle’s (collectively, “the Boyles” or 

“Defendants”) products known as the DynaVac and D2 resin injector products 

(collectively, the “Accused Resin Injector Products”) and products known as the Halo 

Curing Lamp and glass repair kits containing Halo Curing Lamp Products (“the Accused 

Curing Lamp Products”, collectively with the Accused Resin Injector Products, “the 

Accused Products”) and render an opinion as to whether these products infringe any of 

the claims the ‘Patents-in-Suit.    

II. QUALIFICATIONS 

2. A current resume is hereto as Exhibit A.  Provided below is a short 

overview of my qualifications and experience. 

3. I am a registered Professional Engineer in Oregon, Oklahoma, Louisiana, 

South Carolina and Georgia.  I am also a member of the National Council of Examiners 

for Engineering and Surveying.  I earned my Bachelors of Science degree in 

Mechanical Engineering from Louisiana Tech University.  After college I worked as a 

project engineer and a project manager for Dean-Oliver International, where I directed a 

multi-disciplinary team of engineers in the design of a manufacturing complex for a 

green-field gypsum plasters plant, including particleboard, OSB, laminating and flooring 

product lines.  Subsequently, I worked for Georgia Pacific LLC, as a project engineer 
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and manager, where I managed multiple engineers through the process of construction 

management, and the commissioning and start-up phase of a facility after construction.  

I was later promoted to the position of Regional Engineer for Georgia Pacific West, 

Inc.’s Lumber Division.  As a Regional Engineer I evaluated and proposed projects, 

including overseeing cost estimates, schedules, cash flow, project arrangement and 

asset documents.  I was also responsible for reviewing all engineering designs, 

specifications, equipment lists, and bids, and oversaw such projects through 

construction to ensure that they were completed on time, within budget and in 

accordance with plans and specifications.  Since becoming a principal and project 

manager at Evergreen Engineering, I have worked on developing or modifying plant 

layouts, including mechanical conveying systems, process equipment, piping layouts, 

and laser and lighting systems. 

4. A list of my publications and prior cases in which I have testified or 

otherwise been involved over the last four years is attached hereto at Exhibit B.  

III. COMPENSATION 

5. I am being compensated at the rate of $165/hr for consultation and 

preparation, and $300/hr for testimony.  My compensation is not contingent upon the 

outcome of this litigation in any way.  

IV. MATERIALS CONSIDERED 

6. I have reviewed and considered the following materials: 

a. The ‘180 patent; 

b. The ‘180 patent file history; 

c. The ‘372 Patent; 
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d. The ‘372 patent file history; 

e. pictures and video of the Accused Products; 

f. screen captures from the Surface Dynamix website; 

g. the Complaint (Dkt. No. 1) and its exhibits; 

h. the Amended Complaint (Dkt. No. 28) and its exhibits; 

i. the Court’s Claim Construction Order (Dkt. No. 152);  

j. Glas-Weld’s Claim Construction Briefs and exhibits thereto; 

k. Defendant Michael Boyle’s Claim Construction Briefs and exhibits thereto 

l. Defendant Christopher Boyle’s Claim Construction Briefs and exhibits 

thereto; 

m. Glas-Weld’s Motion for Partial Summary Judgment of Infringement and 

the briefs, exhibits and declarations related thereto, including the 

Declarations of Mark Plager, Javier Sobrado, Christopher Courtney and 

Maikel VanDaelen; 

n. Glas-Weld’s Responses to Defendant Michael Boyle’s Interrogatories, and 

Schedule B thereto: Glas-Weld’s Preliminary Infringement Claim Chart; 

o. Defendant Michael P. Boyle’s Responses to Glas-Weld’s Requests for 

Admission; and  

p. Defendants’ Responses to Glas-Weld’s Interrogatories. 

V. SUMMARY OF OPINIONS 

7. Based upon the materials provided to me and my analysis of them, it is my 

opinion that the Accused Resin Injector Products infringe claims 1 and 2 of the ‘180 

Patent.   
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8. Based upon the materials provided to me and my analysis of them, it is my 

opinion that the Accused Curing Lamp Products infringe claims 1, 2, 3, 7, 10, 11, 12, 14, 

15, 18, and 19 of the ‘372 Patent.   

9. I also may testify concerning mechanical engineering as it pertains to the 

use, design, and nature of resin injectors and curing lamps.  I may provide a tutorial 

concerning the design, specifications, applications, and properties of the products at 

issue, including the use and properties of adhesives to prevent screw threads from 

coming loose or moving. 

VI. THE PATENTS-IN-SUIT 

10. The field of art is glass repair systems, including a resin injector and 

curing lamp, and a system combining the two.  The inventions are straight-forward 

mechanical devices that have many commonly recognized features.   

A. The ‘180 Patent 

11. The ‘180 Patent, entitled “Laminated Glass and Windshield Repair 

Device”, attached hereto as Exhibit C, issued on September 23, 1997.  Randy L. 

Mackey and Robert A. Beveridge are the named inventors on the ‘180 Patent. Id.  Glas-

Weld is the sole owner of the ‘180 Patent. Id.  The ‘180 Patent is generally directed to a 

resin injector having a plunger that engages and disengages a groove in the shaft of the 

piston. 
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‘180 Patent, Figs. 1 & 3. 

12. I have been informed that the asserted claims of the ‘180 Patent are 

claims 1 and 2.  

B. The ‘372 Patent  

13. The ‘372 Patent, entitled “Lamp System for Curing Resin In Glass,” 

attached hereto as Exhibit D, issued on May 24, 2005.  Michael Boyle and Randy L. 

Mackey are the named inventors on the ‘372 Patent.  Glas-Weld is the sole owner of the 

‘372 Patent.  The ‘372 Patent is generally directed to a lamp for curing resin during the 

repair of glass, and to a system for repairing glass, including a lamp and a resin injector.  
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‘372 Patent, Figs. 1 & 2. 

14. I have been informed that the asserted claims of the ‘372 Patent are 

claims 1, 2, 3, 7, 10, 11, 12, 14, 15, 18, and 19. 

VII. BASIS OF OPINIONS FORMED 

15. In preparing this report, I reviewed and considered documents and 

materials as described in Section IV above, and relied on my education, training, 

experience, and knowledge of mechanical engineering and the glass repair industry as 

well as my understanding of the applicable legal principals described below. 

A. Patent Infringement Analysis 

16. I have been informed that the patent infringement analysis is a two part 

process.  I understand that part one of the infringement analysis requires interpreting 

the claim terms.  I further understand that claim interpretation, or claim construction, is 

done by the Court. Part two of the infringement analysis process involves comparing the 
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claims as construed by the Court to the accused products.  In this case, the accused 

products are the Accused Resin Injector Products and the Accused Curing Lamp 

Products.  I further understand that part two of the infringement analysis may be divided 

into two further parts; literal infringement and infringement under the doctrine of 

equivalents.  

B. Claim Interpretation 

17. I understand that claim interpretation, or construction, has already been 

decided by the Court.  In preparing this report, I therefore reviewed and relied on the 

Court’s claim construction opinion and order dated November 7, 2014. (Dkt. No. 152)   

In addition, I applied the meaning of the disputed claim terms as ordered by the Court in 

my infringement analysis. 

C. The Person Of Ordinary Skill In The Art 

18. It is my opinion that a person of ordinary skill in the art of the Patents-in-

Suit is an individual having a Bachelor of Science degree in mechanical engineering, or 

several years of experience in the use and design of glass repair technology. 

D. Infringement Of The Patents-In-Suit 

19. It is my understanding that to infringe a patent claim, an accused device 

must embody every element of the asserted patent claim, either literally or by an 

equivalent.  I understand that an accused apparatus literally infringes a claim only if 

each and every element of that claim, as properly construed, is literally found 

respectively in the accused apparatus.  I also understand that, alternatively, a structure 

may be found to infringe under the doctrine of equivalents.  It is my understanding that 

in order to meet an element of a claim under the doctrine of equivalents, the differences 
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between the accused structure and the corresponding element of the claim must be 

insubstantial.  One test of this is whether the element in the accused structure, when 

compared to the claim element, is found to perform substantially the same function in 

substantially the same way to achieve substantially the same result as does the element 

in the claim.  My infringement opinions are based on and consistent with these 

understandings.  

E. Application Of The Claims To The Accused Products 

1. The Accused Resin Injector Products infringe the ‘180 Patent 

i. Claim 1 of the ‘180 Patent 

20. Claim 1 of the ‘180 patent reads:  

1. (i) A device for repairing cracks in laminated glass having convertibility 
between repairing sub-surface and surface cracks comprising: 
 
(ii) a cylinder defining a dispensing mouth at an inner end, a cavity and an 
opening at an outer end defining a central bore; 
 
(iii) a piston mounted for axial movement in the cavity of the cylinder 
including a seal portion forming a seal in the cavity and enabling the 
production of a vacuum when drawn outwardly through the cavity,  
 
(iv) a shaft portion extended through and fixed to the seal portion and 
movable toward the mouth, said shaft portion having a handle portion 
extended through the central bore and out of the cylinder opposite the 
mouth and exposed for manual manipulation; 
 
(v) a mounting member attachable to the cylinder and piston combination 
for mounting the cylinder and piston combination to a laminated glass for 
positioning the mouth of the cylinder proximal to a crack in the laminated 
glass; and 
 
(vi) said shaft portion including a helical groove, said shaft portion 
extended through the central bore of the cylinder, said central bore sized 
to receive the shaft portion including the helical groove to permit free 
sliding linear movement of the shaft portion through the central bore, and  
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(vii) a plunger member carried by the cylinder and selectively laterally 
projectable into and out of engagement with the helical groove of the shaft 
member whereby upon being projected into the groove, turning of the 
exposed handle portion forces movement of the shaft portion toward and 
away from the mouth of the cylinder and upon withdrawal of the plunger 
member said handle can be linearly slidably forced toward and away from 
the mouth of the cylinder.1 
 
21. Referring to element (i) of claim 1 of the ‘180 Patent, the Court’s claim 

construction order stated that the term “having convertibility” in the preamble of claim 1 

“clarifies the function of the plunger and does not necessarily impose independent 

limitations.” Claim Construction Order, at 12.  The Court further construed the term 

“having convertibility” as “having the capability to change form and/or function, so as to 

accommodate the repair of both sub-surface and surface window cracks.” Id. at 13.  The 

Accused Resin Injector Products meet this limitation because they have a plunger 

member that can be inserted and withdrawn from the helical groove. See Exhibit E, ‘180 

Patent Infringement Claim Chart, claim 1 preamble analysis, at 1-2.  Thus the Accused 

Resin Injector Products have the “capability to change form and/or function, so as to 

accommodate the repair of both sub-surface and surface window cracks” in that they 

can be operated with the plunger engaged in the helical groove, and with the plunger 

member withdrawn from the helical groove. Ex. E, ‘180 Patent, claim 1 analysis, at 1-2; 

see also analysis below regarding element (vii) of claim 1. 

22. Referring to element (ii) of claim 1 of the ‘180 Patent, the Court construed 

the term “central bore” as “the hollow portion of the cylinder, defined by the dispensing 

mouth, opening and cavity.” Claim Construction Order, at 13.  The Accused Resin 

Injector Products meet this limitation because they have “a cylinder” that defines “a 

1 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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dispensing mouth at an inner end” (i.e. the end towards the window being repaired). 

Exhibit E, ‘180 Patent, claim 1, element 1a analysis, at 2-3.  The cylinder is hollow, 

having “a cavity” and also has “an opening at an outer end” (i.e. the end away from the 

window being repaired). Id.  The cylinder, dispensing mouth, opening and cavity thereby 

define the central bore of the Accused Resin Injector Products. Id.  

23. Referring to element (iii) of claim 1 of the ‘180 Patent, the Accused Resin 

Injector Products meet this limitation because they have “a piston” that is “mounted for 

axial movement [(i.e. vertical movement along the axis of the piston)] in the cavity of the 

cylinder.” Exhibit E, ‘180 Patent, claim 1, element 1b analysis, at 4.  The piston 

“includ[es] a seal portion forming a seal in the cavity” which “enables the production of a 

vacuum when drawn outwardly through the cavity.” Id. 

24. Referring to element (iv) of claim 1 of the ‘180 Patent, the Accused Resin 

Injector Products meet this limitation because they have “a shaft portion” of the piston 

that is “extended through and fixed to the seal portion and movable toward the 

[dispensing] mouth[.]” Exhibit E, ‘180 Patent, claim 1, element 1c analysis, at 5.  The 

“shaft portion” has “a handle portion” that is “extended through the central bore and out 

of the cylinder opposite the mouth and exposed for manual manipulation[.]” Id. 

25. Referring to element (v) of claim 1 of the ‘180 Patent, the Court construed 

the term “mounting member” as “an attachable structure which facilities the mounting of 

the piston and cylinder combination to glass.” Claim Construction Order, at 14.  The 

Accused Resin Injector Products meet this limitation because they have “a mounting 

member” that is “attachable to the cylinder and piston combination” in order to facilitate 

“mounting the cylinder and piston combination to a laminated glass” and to “position[] 
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the mouth of the cylinder proximal to a crack in the laminated glass.” Exhibit E, ‘180 

Patent, claim 1, element 1d analysis, at 5-7.   

26. Referring to element (vi) of claim 1 of the ‘180 Patent, the Court construed 

the term “helical groove” as “spiral groove.” Claim Construction Order, at 15.  The 

Accused Resin Injector Products meet this limitation because the shaft portion of the 

piston includes a “helical groove” and is “extended through the central bore of the 

cylinder[.]” Exhibit E, ‘180 Patent, claim 1, element 1e analysis, at 7-8.  The “central 

bore” is “sized to receive the shaft portion including the helical groove” and “permit[s] 

free sliding linear movement of the shaft portion through the central bore[.]” Id. 

27. Referring to element (vii) of claim 1 of the ‘180 Patent, the Court construed 

the term “plunger member” as “the part of the device that can be inserted into or 

retracted from the helical groove so as to engage the piston.” Claim Construction Order, 

at 16. The Court construed the term “helical groove” as “spiral groove.” Id. at 15.  The 

Court also construed the term “selectively laterally projectable” as “[c]apable of being 

inserted in or retracted from the helical groove from the side.” Id., at 17.  The Court also 

construed “linearly slidably forced” as “capable of being forced to slide in a straight line 

or linear direction.” Id., at 17-18.  The Accused Resin Injector Products meet this 

limitation because they include “a plunger member” – a hex screw, which Defendants 

call a half-dog set screw – that is “carried by the cylinder[.]” Exhibit E, ‘180 Patent, claim 

1, element 1f analysis, at 8-9.  The “plunger member” can be inserted in and retracted 

from the helical groove from the side, and thus is “selectively laterally projectable into 

and out of engagement with the helical groove of the shaft member[.]” Id.  When the 

plunger member is “projected into the groove, turning of the exposed handle portion 
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forces movement of the shaft portion toward and away from the mouth of the cylinder[.]” 

Id.  When the plunger member is retracted from the helical groove, the handle can be 

forced to slide in a straight or linear direction towards or away from the dispensing 

mouth.  Thus, the Accused Resin Injector Products also meet the limitation that “upon 

withdrawal of the plunger member said handle can be linearly slidably forced toward 

and away from the mouth of the cylinder.” Id. 

28. For the foregoing reasons, it is my opinion that the Accused Resin Injector 

Products infringe claim 1 of the ‘180 Patent. 

29. It is my understanding that Defendants have argued that the Accused 

Resin Injector Products “have no helical thread form” because the spiral groove on the 

Accused Resin Injector Products does not have a constant pitch. See e.g. Ex. F, 

Christopher Boyle’s July 2, 2014 Response to Glas-Weld’s Interrogatory No. 7 (later 

adopted by Michael Boyle); Defendant Michael Boyle’s Oppositions to Glas-Weld’s 

Motion for Summary Judgment (Dkt. No. 109), at 7-8.  However, the Court construed 

“helical groove” as “spiral groove” and in doing so rejected Defendants’ proposed 

construction of helical groove, which required a constant pitch. Claim Construction 

Order, at 14-15.  Accordingly, I am following the Court’s Claim Construction Order.  

30. It is my further understanding that Defendants have argued that the 

Accused Resin Injector Products “have no mechanism for convertibility; and no plunger 

member” because Defendants allegedly used a thread locking adhesive to preclude the 

plunger member in the Accused Resin Injector Products from being retracted from the 

helical groove. See e.g. Ex. F, Christopher Boyle’s July 2, 2014 Response to Glas-
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Weld’s Interrogatory No. 7 (later adopted by Michael Boyle); Defendant Michael Boyle’s 

Oppositions to Glas-Weld’s Motion for Summary Judgment (Dkt. No. 109), at 6-7. 

31. Based on my experience in the engineering arts, I am very familiar with 

thread locking adhesives, such as Loctite as well as industrial strength adhesives.  Such 

adhesives are primarily used to prevent screw threads from coming loose or moving 

when the screws are subjected to indirect forces, such as vibrations.  Thread locking 

adhesives are less effective for stopping a person who is actively trying to unscrew a 

screw, particularly on smaller screws such as the hex screws that are used as a 

“plunger member” in the Accused Products to engage the “helical groove” in the pistons 

of the Accused Products.  For any thread locking adhesive to have a chance at 

preventing a person from unscrewing the screw to which it is applied, it must be 

properly applied along the entirety of the thread, and it must be a thread locking 

adhesive having sufficient strength to hold a screw of the size in question. 

32. It is my understanding that Defendants have not revealed any information 

or specifications, such as the identity of this product or any Material Safety Data Sheet 

(MSDS) about the thread locking product that they allegedly used on the Accused 

Products.  Accordingly, because this information has been withheld by Defendants, I 

cannot evaluate whether it would even be possible for the allegedly applied thread 

locking product to prevent someone from unscrewing the hex screw in the Accused 

Products without heating the device or applying an inordinate amount of force, even 

assuming that the tread locking adhesive was properly applied. 

33. I have reviewed the declarations of Chain of Custody, Mark Plager, Javier 

Sobrado, Maikel VanDaelen and Christopher Courtney in support of Glas-Weld’s Reply 
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in Support of its Motion for Partial Summary Judgment of Infringement.  I am aware that 

Mark Plager, Esq. was able to manually loosen and tighten the hex screw in the 

Accused Resin Injector Product (“Resin Injector ‘A’”) with a hex key, without heating 

Resin Injector “A” or any of its parts, including the hex screw itself, above room 

temperature, and without any undue force or pressure.  I am further aware that Javier 

Sobrado, Esq. was able to manually loosen and tighten the hex screws in the Accused 

Resin Injector Product produced by Michael Boyle (“Resin Injector ‘B’” and “Resin 

Injector ‘C’”) with a hex key, without heating Resin Injector “B” or “C” or any of their 

parts, including the hex screw itself, above room temperature, and without any undue 

force or pressure.  I am further aware that Maikel VanDaelen and Christopher Courtney 

were able to manually loosened and tightened the hex screws in the samples of the 

Accused Resin Injector Products in their possession with a hex key, without heating 

such products or any of its parts, including the hex screw itself, above room 

temperature, and without any undue force or pressure.  I am further aware that Messrs. 

Plager, Sobrado, Van Daelen and Courtney did not observe any adhesive residue on 

the Accused Resin Injector Products. 

34. Based on my review of the declarations and my review of the images and 

video of the Accused Resin Injector Products, I have been able to form an opinion which 

with a reasonable degree of scientific and mechanical engineering certainty.  Based on 

the foregoing, my opinion is that because Messrs. Plager, Sobrado, VanDaelen and 

Courtney were able to loosen and tighten the hex screws in all of the Accused Resin 

Injection Products without heating the Accused Products or using undue force, and the 

lack of adhesive residue on the screw threads, it is my opinion that that no adhesive 
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product or thread locker was added to the Accused Products.  If such a product was 

added, it either (1) was a product that was not capable of holding a hex screw of the 

size used in the Accused Products in place when someone attempts to unscrew it; or 

(2) it was not properly applied by whoever assembled the device, and thus was not able 

to withstand manual force applied by a hex key. 

35. In either instance, it is my opinion that there was nothing on any of these 

Accused Resin Injector Products that prevented the hex screw from serving as a 

“plunger member” and engaging and disengaging from the “helical groove” in the piston 

of the Accused Resin Injector Products.  Accordingly the Accused Resin Injector 

Products meet the “having convertibility” limitation because they are capable of 

changing form and/or function, so as to accommodate the repair of both sub-surface 

and surface window cracks in that they can be operated with the plunger engaged in the 

helical groove, and with the plunger member withdrawn from the helical groove. 

36. Accordingly, after considering Defendants’ non-infringement positions, it 

remains my opinion that the Accused Resin Injector Products infringe claim 1 of the ‘180 

Patent. 

ii. Claim 2 of the ‘180 Patent 

37. Claim 2 of the ‘180 patent reads:  

2.  A device as defined in claim 1 (i) wherein the plunger member is 
inserted through a wall of the cylinder for engagement and disengagement 
with the helical groove. 2 
 
38. Because claim 2 depends on claim 1, claim 2 incorporates all the 

elements of claim 1 as if they were stated in claim 2.  Therefore, my analysis of claim 1 

2 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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is also incorporated into my analysis of claim 2.  It is my opinion that the Accused Resin 

Injector Products meet the elements of claim 1 and 2, and therefore infringe claim 2. 

Exhibit E, ‘180 Patent, claim 2 analysis, at 9. 

39. With reference to element (i) of claim 2 of the ‘180 Patent, as previously 

discussed, the Court construed the term “plunger member” as “the part of the device 

that can be inserted into or retracted from the helical groove so as to engage the 

piston,” and the term “helical groove” as “spiral groove.” Id. at 15-16.  The Accused 

Resin Injector Products meet this limitation because they have a “plunger member” – a 

hex screw, or half-dog set screw – that “is inserted through a wall of the cylinder for 

engagement and disengagement with the helical groove.” Exhibit E, ‘180 Patent, claim 

2a analysis, at 9. 

40. It is my understanding that Defendants have not put forth a non-

infringement position for claim 2 of the ‘180 Patent separate from their arguments 

relating to claim 1 of the ‘180 Patent. 

41. For the foregoing reasons, it is my opinion that the Accused Resin Injector 

Products infringe claim 2 of the ‘180 Patent. 

2. The Accused Curing Lamp Products infringe the ‘372 Patent 

i. Claim 1 of the ‘372 Patent 

42. Claim 1 of the ‘372 Patent reads:  

1.  A system for treating a break in glass comprising:  
 
(i) a resin injection system having laterally projected support legs, the 
outer extreme of which define a substantially annular shape, the support 
legs supporting the resin injection system in an operable position relative 
to the break; and 
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(ii) a lamp system, the lamp system having a housing and a light source 
mounted inside the housing, the housing and the light source having a 
substantially annular shape, 
 
(iii) the lamp system mounted on the resin injection system whereby the 
light source defines a circular path within the annular shape of the support 
legs and the housing surrounding the support legs. 3 
 
43. With reference to the preamble of claim 1 of the ‘372 Patent, the Accused 

Curing Lamp Products that are sold with Accused Resin Injector Products, or used with 

same, form a system for treating a break in glass. Exhibit E, ‘372 Patent, claim 1 

analysis, at 10-11.  

44. With reference to element (i) of claim 1 of the ‘372 Patent, the Court 

construed the term “outer extreme of which define a substantially annular shape” as “the 

outer ends of the support legs are shaped to define a ring-like or circular shape.” Claim 

Construction Order, at 22.  The Court further construed the term “operable position” as 

“a position such that the system can be used to repair glass.” Id., at 22-23.  The 

Accused Curing Lamp Products meet this limitation because include or use “a resin 

injection system” that has “laterally projected support legs, the outer extreme of which 

define a substantially annular shape[.]” Exhibit E, ‘372 Patent, claim 1a analysis, at 12.  

The “support legs” of the resin injection system are used to “support[] the resin injection 

system in an operable position relative to the break[.]” Id. 

45. With reference to element (ii) of claim 1 of the ‘372 Patent, the Court 

construed the term “housing” as "a structure that covers and/or protects the light 

source/bulb.” Claim Construction Order, at 23.  The Accused Curing Lamp Products 

meet this limitation because they have “a lamp system …having a housing and a light 

3 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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source [(i.e. a light bulb)] mounted inside the housing[.]” Exhibit E, ‘372 Patent, claim 1b 

analysis, at 13.  Furthermore, both the “housing and the light source hav[e] a 

substantially annular shape. Id. 

46. With reference to element (iii) of claim 1 of the ‘372 Patent, the Court 

construed the term “mounted on” as “placed on, set on, attached to or fixed to.” Claim 

Construction Order at 23.  The Court also construed the term “surrounding” as 

“enclosing or encircling the support legs.” Id., at 24.  The Accused Curing Lamp 

Products meet this limitation because they have a “lamp system” that is placed on or set 

on the resin injection system, and is therefore “mounted on the resin injection 

system[.]”Exhibit E, ‘372 Patent, claim 1c analysis, at 14-16.  The “light source” also 

“defines a circular path within the annular shape of the support legs[.]”  Finally, the outer 

surface of the housing encircles the ends of the support legs, and therefore the housing 

is “surrounding the support legs.” Id.  Although the suction cups of the Accused Resin 

Injector Products extend beyond the outer surface of the housing, these are the feet of 

the resin injection system, and not the support legs of same. Id.  Thus this element is 

literally met.4 

47. To the extent the fact that the housing has cutouts which accommodate 

the ends of the support legs is found to preclude a finding of literal infringement, this 

element is still met under the doctrine of equivalents because a housing with the cut-

outs serves the same function as the housing with the wall of the housing extending 

beyond the legs – namely, positioning the lamp relative to the resin injection system; in 

4 Note, the suction cups (not shown in Fig. 2 of the ‘372 Patent) for the resin injection 
system disclosed in the ‘372 Patent would also extend past the outer surface of 
housing. ‘372 Patent, Fig. 2; Exhibit E, ‘372 Patent claim 1c analysis, at 15. 
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substantially the same way – by substantially surrounding the support legs in order to 

position the lamp; to achieve substantially the same result – the lamp is properly 

positioned and can cure the resin when being operated. Id., at 15-16. 

48. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products literally infringe claim 1 of the ‘372 Patent.  To the extent that the element from 

element (iii) of claim 1, “the housing surrounding the support legs” is found not to be 

literally met, it is met under the doctrine of equivalents, and thus it remains my opinion 

that the Accused infringe claim 1 of the ‘372 Patent, under the doctrine of equivalents. 

49. It is my understanding that Defendants have argued that the Accused 

Curing Lamp Products “do not mount on a resin injection system” because they have 

the lamp system “rests on its own stand which rests on the windshield.” See e.g., Ex. F, 

Christopher Boyle’s July 2, 2014 Response to Glas-Weld’s Interrogatory No. 7 (later 

adopted by Michael Boyle); Defendant Michael Boyle’s Oppositions to Glas-Weld’s 

Motion for Summary Judgment (Dkt. No. 109), at 10.   

50. As a preliminary matter, I do not agree with Defendants’ argument 

because the bottom of the housing of the lamp system of the Accused Curing Lamp 

Products is shaped to accommodate, and rests on, the suction cups of the resin 

injection system. Exhibit E, claim 1b & 1c analysis, at 13-15.  The lamp system in the 

Accused Curing Lamp Products also includes a bulb shield that is placed on or set on 

the support legs of the resin injection system. Exhibit E, claim 7a analysis, at 19.  Thus, 

the lamp system is placed on or set on the resin injection system and is therefore 

“mounted on” same.  Additionally, I have been informed that during claim construction 

briefing, Defendants abandoned their previous proposed construction for the term 
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“mounted on” that required “physical contact with” the resin injection system. Claim 

Construction Order, at 23.  Accordingly, it is my opinion that the lamp system is placed 

or set over and on the resin injection system in the Accused Curing Lamp Products and 

that the “mounted on” element is met. Id.  Defendants have not identified any other 

defense to claim 1 of the ‘372 Patent. 

51. Accordingly, after considering Defendants’ non-infringement positions, it 

remains my opinion that the Accused Curing Lamp Products infringe claim 1 of the ‘372 

Patent. 

ii. Claim 2 of the ‘372 Patent 

52. Claim 2 of the ‘372 patent reads:  

2.  The system of claim 1, (i) wherein the light source comprises a light 
bulb, the light bulb having a substantially annular shape, and configured to 
provide a predetermined type of light having a predetermined intensity 
value.5 
 
53. Because claim 2 depends on claim 1, claim 2 incorporates all the 

elements of claim 1 as if they were stated in claim 2.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 2.  It is my opinion that the Accused Resin 

Injector Products meet the elements of claim 1 and 2, and therefore infringe claim 2. 

Exhibit E, ‘372 Patent, claim 2 analysis, at 16. 

54. With reference to element (i) of claim 2 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “light source” that is “a 

light bulb” that has “a substantially annular shape” ant that is “configured to provide a 

5 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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predetermined type of light having a predetermined intensity value.” Exhibit E, ‘372 

Patent, claim 2a analysis, at 16. 

55. It is my understanding that Defendants have not put forth a non-

infringement position for claim 2 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

56. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 2 of the ‘372 Patent. 

iii. Claim 3 of the ‘372 Patent 

57. Claim 3 of the ‘372 patent reads: 

3.  The system of claim 1, (i) wherein the housing comprises a bulb 
housing, the bulb housing having a substantially annular shape that 
substantially corresponds to the shape of the light source to facilitate 
accommodation of the light source within the bulb housing, and (ii) having 
a hole, proximately at a center of the bulb housing, configured to 
accommodate the resin injection system.6 

 
58. Because claim 3 depends on claim 1, claim 3 incorporates all the 

elements of claim 1 as if they were stated in claim 3.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 3.  It is my opinion that the Accused Resin 

Injector Products meet the elements of claims 1 and 3, and therefore infringe claim 3. 

Exhibit E, ‘372 Patent, claim 3 analysis, at 16. 

59. With reference to element (i) of claim 3 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “housing” that includes 

“a bulb housing” that has “a substantially annular shape that substantially corresponds 

6 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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to the shape of the light source to facilitate accommodation of the light source within the 

bulb housing[.]”  Exhibit E, ‘372 Patent, claim 3a analysis, at 16-17. 

60. With reference to element (ii) of claim 3 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have “a hole” that is 

“proximately at a center of the bulb housing” and is “configured to accommodate the 

resin injection system.” Exhibit E, ‘372 Patent, claim 3b analysis, at 18. 

61. It is my understanding that Defendants have not put forth a non-

infringement position for claim 3 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

62. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 3 of the ‘372 Patent. 

iv.  Claim 7 of the ‘372 Patent 

63. Claim 7 of the ‘372 patent reads: 

7.  The system of claim 1 further comprising (i) a bulb shield, the bulb 
shield having a substantially annular shape that substantially corresponds 
to the shape of the light source and the housing, and configured to provide 
protection for the light source while facilitating maximum use of the light 
source at a predetermined intensity value.7 

 
64. Because claim 7 depends on claim 1, claim 7 incorporates all the 

elements of claim 1 as if they were stated in claim 7.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 7.  It is my opinion that the Accused Resin 

Injector Products meet the elements of claims 1 and 7, and therefore infringe claim 7. 

Exhibit E, ‘372 Patent, claim 7 analysis, at 19. 

7 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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65. With reference to element (i) of claim 7 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have “a bulb shield” that has “a 

substantially annular shape that substantially corresponds to the shape of the light 

source and the housing,” and that is “configured to provide protection for the light 

source while facilitating maximum use of the light source at a predetermined intensity 

value.” Exhibit E, ‘372 Patent, claim 7 analysis, at 19. 

66. It is my understanding that Defendants have not put forth a non-

infringement position for claim 7 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

67. For the foregoing reasons, it is my opinion that the Curing Lamp Injector 

Products infringe claim 7 of the ‘372 Patent. 

v. Claim 10 of the ‘372 Patent 

68. Claim 10 of the ‘372 patent reads: 

10.  The system of claim 1, wherein the light source comprises a 
fluorescent light source configured to provide ultraviolet (UV) light at a 
predetermined intensity value..8 

 
69. Because claim 10 depends on claim 1, claim 10 incorporates all the 

elements of claim 1 as if they were stated in claim 10.  Therefore, my analysis of claim 1 

is also incorporated into my analysis of claim 10.  It is my opinion that the Accused 

Resin Injector Products meet the elements of claims 1 and 10, and therefore infringe 

claim 10. Exhibit E, ‘372 Patent, claim 10 analysis, at 20. 

70. With reference to element (i) of claim 10 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “light source” that is “a 

8 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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fluorescent light source” – a fluorescent light bulb – that is “configured to provide 

ultraviolet (UV) light at a predetermined intensity value.” Exhibit E, ‘372 Patent, claim 

10a analysis, at 20. 

71. It is my understanding that Defendants have not put forth a non-

infringement position for claim 10 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

72. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 1 of the ‘372 Patent. 

vi. Claim 11 of the ‘372 Patent 

73. Claim 11 of the ‘372 patent reads: 

11.  The system of claim 10, wherein the fluorescent light source 
comprises a fluorescent light source configured to provide (UV) light 
having a wavelength between 350 and 380 nanometers.9 

 
74. Because claim 11 depends on claim 10, claim 11 incorporates all the 

elements of claims 1 and 10 as if they were stated in claim 11.  Therefore, my analysis 

of claims 1 and 10 is also incorporated into my analysis of claim 11.  It is my opinion 

that the Accused Resin Injector Products meet the elements of claims 1, 10 and 11, and 

therefore infringe claim 11. Exhibit E, ‘372 Patent, claim 11 analysis, at 20. 

75. With reference to element (i) of claim 11 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “fluorescent light 

source” -- a fluorescent light bulb – that is “configured to provide (UV) light having a 

wavelength between 350 and 380 nanometers.” Exhibit E, ‘372 Patent, claim 11a 

analysis, at 20. 

9 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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76. It is my understanding that Defendants have not put forth a non-

infringement position for claim 11 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

77. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 11 of the ‘372 Patent. 

vii. Claim 12 of the ‘372 Patent 

78. Claim 12 of the ‘372 patent reads: 

12.  The system of claim 1, wherein (i) the housing comprises a housing 
having interlocking features to facilitate integration with a support structure 
included in the resin injection system.10 

 
79. Because claim 12 depends on claim 1, claim 12 incorporates all the 

elements of claims 1 as if they were stated in claim 12.  Therefore, my analysis of claim 

1 is also incorporated into my analysis of claim 12.  It is my opinion that the Accused 

Resin Injector Products meet the elements of claims 1 and 12, and therefore infringe 

claim 12. Exhibit E, ‘372 Patent, claim 12 analysis, at 20. 

80. With reference to element (i) of claim 12 of the ‘372 Patent, the Court 

construed the term “interlocking features” as “features connecting to or locking together 

with the support structure of the resin injection system.” Claim Construction Order, at 

30.  The Court also construed the term “support structure” as “a structure which 

supports the resin injection system.” Id., at 24-25.  The Accused Curing Lamp Products 

meet this limitation because they have housing cut-outs which receive and interlock with 

the support legs of the resin injection system. Exhibit E, ‘372 Patent, claim 12a analysis, 

at 20-21.  The support structure of the resin injection system includes the support legs, 

10 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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the suction cups and the locking lever of the resin injection system, which supports the 

resin injection system of the Accused Curing Lamp Products. Id.  Accordingly, the 

Accused Curing Lamp Products have “interlocking features” that “facilitate integration 

with a support structure included in the resin injection system.” Id. 

81. It is my understanding that Defendants have not put forth a non-

infringement position for claim 12 of the ‘372 Patent separate from their arguments 

relating to claim 1 of the ‘372 Patent. 

82. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 12 of the ‘372 Patent. 

viii. Claim 14 of the ‘372 Patent 

83. Claim 14 of the ‘372 patent reads: 

14.  An apparatus comprising: 
 
(i) a light bulb, the light bulb having a substantially annular shape 
configured to accommodate a resin injection system including a support 
structure having at least one radially projected support leg for supporting 
the system on a glass surface; and 
 
(ii) a bulb housing having a substantially annular shape that substantially 
corresponds to the shape of the light bulb to facilitate accommodation of 
the light bulb within the bulb housing, and  
 
(iii) having an open bottom for projecting light onto said glass surface, and 
further having a top and a hole in the top, proximately at a center of the 
substantially annular shape of the bulb housing to facilitate operation of 
the injection system, said housing configured to accommodate the resin 
injection system, and  
 
(iv) the light bulb overlying the at least one radially projected support leg of 
the support structure resulting in the annular light bulb having a relatively 
close diameter that is radially inward of the radial projection of said at least 
one radially projected support leg. 
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84. With respect to the preamble of Claim 14, each Accused Curing Lamp 

Product is an apparatus. Exhibit E, ‘372 Patent, claim 14 analysis, at 22. 

85. With respect to element (i) of claim 14, the Court construed the term 

“support structure” as “a structure which supports the resin injection system.” Claim 

Construction Order, at 24-25.  The Accused Curing Lamp Products meet this limitation 

because they have “a light bulb” that has “a substantially annular shape” and is 

“configured to accommodate a resin injection system including a support structure 

having at least one radially projected support leg for supporting the system on a glass 

surface” in that the light bulb has a hole within its annular shape that can accommodate 

such a resin injection system. Exhibit E, ‘372 Patent, claim 14a analysis, at 22-23. 

86. With respect to element (ii) of claim 14, the Accused Curing Lamp 

Products meet this limitation because they have “a bulb housing having a substantially 

annular shape that substantially corresponds to the shape of the light bulb to facilitate 

accommodation of the light bulb within the bulb housing[.]” Exhibit E, ‘372 Patent, claim 

14b analysis, at 23-24. 

87. With respect to element (iii) of claim 14, the Accused Curing Lamp 

Products meet this limitation because they have “an open bottom for projecting light 

onto [a] glass surface[.]” Exhibit E, ‘372 Patent, claim 14c analysis, at 24-25.  The 

Accused Curing Lamp Products also have “a top” having “a hole in the top” that is 

“proximately at a center of the substantially annular shape of the bulb housing[.]” Id.  

The hole is large enough “to facilitate operation of the injection system, said housing 

configured to accommodate the resin injection system[.]” Id. 
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88. With respect to element (iv) of claim 14, the Court construed the term 

“radially inward” as “within or inside of.” Claim Construction Order, at 26.  The Accused 

Curing Lamp Products meet this limitation because they have a “light bulb” that is 

positioned above the support legs which form part of the support structure of a resin 

injection system. Exhibit E, ‘372 Patent, claim 14d analysis, at 26.  Thus the light bulb is 

“overlying the at least one radially projected support leg of the support structure.” Id.  

Additionally, the radius of the light bulb is less than the radius of the support legs, and 

thus the light bulb lies within or inside of the radial projection of the support legs (which 

extend into, but not past the cut outs in the bulb housing). Id.  Accordingly, the “annular 

light bulb” has “a relatively close diameter that is radially inward of the radial projection 

of said at least one radially projected support leg.” Id. 

89.   For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 14 of the ‘372 Patent. 

90. It is my understanding that Defendants have argued that the Accused 

Curing Lamp Products “do not have a bulb that is ‘radially inward’ of a support structure 

or a light bulb that is ‘relatively close’ in diameter” because Defendants believed that 

“radially inward” was indefinite or that this limitation would read on art of record if it 

reads on the Accused Resin Injection Products.” See e.g., Ex. F, Christopher Boyle’s 

July 2, 2014 Response to Glas-Weld’s Interrogatory No. 7 (later adopted by Michael 

Boyle); Defendant Michael Boyle’s Oppositions to Glas-Weld’s Motion for Summary 

Judgment (Dkt. No. 109), at 11-12.  Thus instead of attempting to distinguish the claim 

from the Accused Curing Lamp Products, Defendants seem to be relying on invalidity of 
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this claim as a defense.  Invalidity is beyond the scope of this report, and will be 

addressed in a rebuttal report, if necessary. 

91. To the extent Defendants relied on the indefiniteness of “radially inward”, 

this defense has been precluded by the Court’s Claim Construction Order which 

construed “radially inward” as “within or inside of.” Claim Construction Order, at 26. 

92. To the extent that Defendants wish to argue that if this term is construed 

to cover the Accused Curing Lamp Products, then the claim is invalid in view of art of 

record, such an argument will be addressed in a rebuttal report to any invalidity expert 

report served by Defendants. 

93. Accordingly, after considering Defendants’ non-infringement positions, it 

remains my opinion that the Accused Curing Lamp Products infringe claim 14 of the 

‘372 Patent. 

ix. Claim 15 of the ‘372 Patent 

94. Claim 15 of the ‘372 patent reads: 

15.  The apparatus of claim 14, (i) further comprising a bulb shield, the 
bulb shield having a substantially annular shape that substantially 
corresponds to the shape of the light bulb, and configured to provide 
protection for the light bulb while facilitating maximum use of the light at 
the predetermined intensity value.11 

 
95. Because claim 15 depends on claim 14, claim 15 incorporates all the 

elements of claims 14 as if they were stated in claim 15.  Therefore, my analysis of 

claim 14 is also incorporated into my analysis of claim 15.  It is my opinion that the 

Accused Resin Injector Products meet the elements of claims 14 and 15, and therefore 

infringe claim 15. Exhibit E, ‘372 Patent, claim 15 analysis, at 27. 

11 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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96. With reference to element (i) of claim 15 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have “a bulb shield” that has “a 

substantially annular shape that substantially corresponds to the shape of the light bulb, 

and [is] configured to provide protection for the light bulb while facilitating maximum use 

of the light at the predetermined intensity value. Exhibit E, ‘372 Patent, claim 15a 

analysis, at 27. 

97. It is my understanding that Defendants have not put forth a non-

infringement position for claim 15 of the ‘372 Patent separate from their arguments 

relating to claim 14 of the ‘372 Patent. 

98. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 15 of the ‘372 Patent. 

x. Claim 18 of the ‘372 Patent 

99. Claim 18 of the ‘372 patent reads: 

18.  The apparatus of claim 14, wherein (i) the light bulb comprises a 
fluorescent bulb configured to provide ultraviolet (UV) light at the 
predetermined intensity value.12 

 
100. Because claim 18 depends on claim 14, claim 18 incorporates all the 

elements of claims 18 as if they were stated in claim 18.  Therefore, my analysis of 

claim 14 is also incorporated into my analysis of claim 18.  It is my opinion that the 

Accused Resin Injector Products meet the elements of claims 14 and 18, and therefore 

infringe claim 18. Exhibit E, ‘372 Patent, claim 18 analysis, at 28. 

101. With reference to element (i) of claim 18 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “light bulb” that 

12 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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“comprises a fluorescent bulb configured to provide ultraviolet (UV) light at the 

predetermined intensity value.” Exhibit E, ‘372 Patent, claim 18a analysis, at 28. 

102. It is my understanding that Defendants have not put forth a non-

infringement position for claim 18 of the ‘372 Patent separate from their arguments 

relating to claim 14 of the ‘372 Patent. 

103. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 18 of the ‘372 Patent. 

xi. Claim 19 of the ‘372 Patent 

104. Claim 19 of the ‘372 patent reads: 

19.  The apparatus of claim 18, wherein the fluorescent bulb comprises a 
fluorescent bulb configured to provide (UV) light having a wavelength 
between 350 and 380 nanometers.13 

 
105. Because claim 19 depends on claim 18, claim 19 incorporates all the 

elements of claims 14 and 18 as if they were stated in claim 19.  Therefore, my analysis 

of claims 14 and 18 is also incorporated into my analysis of claim 19.  It is my opinion 

that the Accused Resin Injector Products meet the elements of claims 14, 18 and 19, 

and therefore infringe claim 19. Exhibit E, ‘372 Patent, claim 19 analysis, at 28. 

106. With reference to element (i) of claim 19 of the ‘372 Patent, the Accused 

Curing Lamp Products meet this limitation because they have a “fluorescent bulb” that is 

“configured to provide (UV) light having a wavelength between 350 and 380 

nanometers.” Exhibit E, ‘372 Patent, claim 19a analysis, at 28. 

13 Romanette numerals have been added to certain claims in this report for ease of 
reference to particular elements of the claims. 
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107. It is my understanding that Defendants have not put forth a non-

infringement position for claim 18 of the ‘372 Patent separate from their arguments 

relating to claim 14 of the ‘372 Patent. 

108. For the foregoing reasons, it is my opinion that the Accused Curing Lamp 

Products infringe claim 18 of the ‘372 Patent. 

VIII. CONCLUSION 

109. Based on all of the foregoing analysis, I conclude that the Accused Resin 

Injector Products infringe claims 1 and 2of the ‘180 patent.   

110. Based on all of the foregoing analysis, I further conclude that the Accused 

Curing Lamp Products infringe claims 1, 2, 3, 7, 10, 11, 12, 14, 15, 18 and 19 of the 

‘372 Patent. 

111. I reserve the right to modify, change or supplement this report as any new 

issues and defenses arise, as new information is provided to me, or based on further 

research or analysis requested of me into issues raised in this proceeding. 

 

Date: December 8, 2014   _______________________________ 

       Justin Price, P.E. 
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MICHAEL I. PUHEK, PE 
 

 

JUSTIN PRICE, PE 
 

EVERGREEN ENGINEERING –PRINCIPAL / PROJECT MANAGER 
 
Responsibilities include construction management, developing new or 
modified plant layouts: designing mechanical conveying systems, process 
equipment, and piping layouts; and preparing equipment specifications.  
Major projects have been in the chemical, pulp & paper, and wood products 
industries.  Proficient in executing projects to satisfy client specifications and 
expectations and in meeting defined schedules, as well as cost and quality 
parameters.   
 
EXPERIENCE 
 
Schwabe, Williamson & Wyatt, Portland, OR – Expert Witness 
Served as expert witness regarding a patent infringement case involving a 
board positioning device, specifically to define select terms used in the case.  
 

FM Global, Paramount, CA – Expert Witness 
Provided expert testimony regarding repair costs, estimates, and necessity 
after a fire a Carlton Forge. 
 
Georgia-Pacific West, Inc., Philomath, OR – Regional Engineer, Lumber 
Division 
Evaluated proposed projects and estimate costs.  Developed defined scope 
including cost estimates and schedules, cash flow, general arrangement 
drawings, motor lists, etc., for proposed projects and assisted with development 
of financial document to support the investment.  Reviewed and approved all 
engineering designs, specifications, and drawings prior to issue for construction.  
Provided equipment lists and bid specifications.  Reviewed bid proposals to 
recommend equipment for purchase, prepared purchase requisitions and bid 
specifications for contract work.  Reviewed contract bid proposals and 
recommended contractor selection.  Reviewed weekly and monthly project cost 
reports to ensure costs were properly charged.  Oversaw projects during 
construction phase.  Ensured that all construction projects were completed on 
time, in accordance with plans and specifications, and within budget, and that the 
scope of the job was not changed without prior approval of management. 
 
Georgia-Pacific LLC, Atlanta, GA – Project Engineer 
Managed multiple engineers for specific project execution.  Directed lead 
discipline engineers to meet project objectives and provide long-term value to the 
customer.  Construction management, start-up, and commissioning of facility 
after construction.  
 
Dean-Oliver International, Tucker, GA – Project Engineer 
Project Engineer/manager for green-field gypsum plasters plant.  Engineering, 
procurement, and construction management for Kronotex flooring and laminating 
facility.  Directed multiple discipline engineers for the conceptual design of a 
manufacturing complex to include Particleboard, OSB, laminating and flooring 
lines.   

Registered 
Professional 
Engineer in: 

 Oregon 
 Oklahoma 
 Louisiana 
 South Carolina 
 Georgia 
 NCEES 

Education: 

BS in Mechanical 
Engineering from 
Louisiana Tech 
University 
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JUSTIN PRICE, PE 
EVERGREEN ENGINEERING PRINCIPAL 

 

Justin Price is a licensed professional mechanical engineer in the states of Oregon, Oklahoma, 
Louisiana, South Carolina, and Georgia.  He is also a member of the National Council of Examiners 
for Engineering and Surveying (NCEES).  Justin is one of the principal owners of Evergreen 
Engineering, Inc., a firm founded in 1985 that specializes in engineering for the wood products, 
power generation, pulp and paper, chemical, and resin industries.  He has been involved in the wood 
products industry for more than 20 years.  Justin has completed numerous log handling system 
rebuilds and upgrades.  His experience ranges from pulling green veneer behind the lathe to 
patenting the design for a unique screening machine that features a stepped deck.   This innovative 
machine is called a vibratory particle separating apparatus, which can be used to improve screening 
in industrial settings.  This device separates particulate matter into two streams, according to particle 
size.  This type of equipment is essential to a number of industries, from power generation to wood 
products facilities.     

Holding a patent himself, Justin has a solid understanding of the protections offered by a patent and 
the gravity of patent infringement.  He has been called upon to provide expert testimony in lawsuits 
as diverse as a patent infringement case about board positioning device and one regarding the 
accuracy of repairs and associated estimates required as a result of a fire at a California forge.  

Justin is highly knowledgeable about industrial mechanical engineering and the various applications 
for which it can be used. His inventive mind is constantly seeking ways in which he can improve a 
process, a product, and even an industry.   

Justin’s responsibilities at Evergreen Engineering include construction management, developing new 
or modified plant layouts: designing mechanical conveying systems, process equipment, and piping 
layouts; and preparing equipment specifications.  Some of his major projects have been in the 
chemical, pulp & paper, and wood products industries.  Justin understands the parameters by which 
his clients are constrained and he sees beyond the immediate project to the entire operation.  This 
type of overview is invaluable to clients seeking the “big picture.”   

At one point in Justin’s career, he was Project Engineering Manager for a confidential company in 
Louisiana for a log merchandiser system with complete scanning and optimization and a multi-saw 
bucking system.  That project also included a double-length infeed to the primary band saw system, 
curve sawing gang, and linear high-speed edger.  He also developed the layout and designs for the 
a multi-saw bucking system for another confidential company in South Carolina, which included 
scanning and optimization with one fixed saw and one moveable saw.  Justin was Project Engineer 
for a complete scanning and optimization log merchandizing system in southern Oregon.   

Prior to joining Evergreen, Justin was the Western Regional Engineering Manager for one 
company’s lumber manufacturing division where he evaluated, designed and executed trimmer area 
upgrades at several different operating facilities.  He was also involved in corporate-wide campaigns 
to move new vision and scanning technologies into the sawmill operations.  These upgrades 
included replacement of scanner, optimizers, and control systems, along with mechanical systems 
like lug loaders, lugged chains, fencing systems and sorter speed increases.  

EXHIBIT C 
PAGE 36 OF 94

Case 6:12-cv-02273-AA    Document 262-3    Filed 07/05/16    Page 36 of 94

http://www.evergreenengineering.com/


 

 

 

 

EXHIBIT B 

  

EXHIBIT C 
PAGE 37 OF 94

Case 6:12-cv-02273-AA    Document 262-3    Filed 07/05/16    Page 37 of 94



Publications and Prior Testimony 
 
Publications: 
 

“Paving the Way to a Clean Energy Revolution, BioMass Magazine, November 
11, 2014, http://biomassmagazine.com/articles/11210/paving-the-way-to-a-clean-
energy-revolution 

 
Testimony: 
 

U.S.N.R. /Kockums Cancar Co. v. Rapter Integration Inc. et al., 
Case No. 3:11-cv-05935-RBL, 
Federal Court, Western District of Washington 
Deposition Testimony 
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[57] ABSTRACT 

A convertible repair device arranged to repair bulls-eye type 
cracks and elongate cracks in a laminated glass. The device 
has a stepped housing that has a large cylinder and a small 
cylinder. A piston is mounted in the housing and is movable 
in the cylinders. A mouth formed in the small cylinder is 
arranged to receive the filler material. The device is arranged 
to withdraw air from the bulls-eye type crack by moving the 
piston upward. When the air is withdrawn the piston is 
moved downward and the filler material flows into the crack 
The piston has a thread form on its upper portion and a 
plunger projected into the thread form provides controlled 
movement of the piston without imparting a force on the 
surface of the laminated glass which is beneficial for filling 
elongate cracks. 

4 Claims, 3 Drawing Sheets 
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LAMINATED GLASS AND WINDSHIELD 
REPAIR DEVICE 

FIELD OF THE INVENTION 

This invention relates to a repair device for laminated 
glass which optimally converts between different repair 
features for repairing both bulls-eye or star type cracks and 
long cracks. 

BACKGROUND OF THE INVENTION 

Laminated glass is commonly constructed of two glass 
layers and an intermediate layer of a tough plastic material. 
Vehicle windshields are of this type of construction and are 
probably the most commonly known. Hereafter the lami
nated glass may be referred to as a windshield, however the 
reference will also apply to any type of glass having the 
laminated construction. 

2 
lock screw provided in the Alexander device is modified to 
perfonn dual functions, i.e., it performs the original locking 
function so as to hold a vacuum in the vacuum chamber 
(when repairing a star or bulls-eye crack) and it also selec-

5 tively provides a component of the screw mechanism. Pref
erably the piston is provided with a groove including a 
combination of a lower circular groove and a spiral, screw 
type groove with a connecting slot or groove between them. 

When repairing a star type crack, the device is operated as 
10 before with a plunger which functions as a lock screw 

retracted to allow the linear withdrawal of the piston fol
lowed by insertion of the screw at the fully withdrawn 
position of the piston to thereby lock the piston and hold the 
vacuum for extraction of air from the crack. When repairing 

15 a long crack and no vacuum is involved, the piston is fully 
extracted and the plunger inserted into the holding groove. 
By rotating the piston, the screw will first become aligned 
with the connecting slot and then move into the spiral groove 
for inwardly feeding the piston down through the chamber As previously mentioned, laminated glass such as a 

windshield for a vehicle is commonly constructed of two 
glass layers and an intermediate layer of tough plastic. The 
outer layer of glass is often pelted by objects such as stones 
that may be severe enough to crack the outer glass layer. A 
star or bulls-eye crack will have a small exterior hole or 
opening that expands under the exterior surface as a cone 25 

(bulls-eye type crack) or short radial cracks (star type crack). 
Alternately, the crack may simply be a long crack that is 
open to the exterior along a major portion or all of its length 
and extend well beyond six inches in length. 

20 to controllably dispense the liquid filler into the crack. 
The invention will be more fully understood upon refer

ence to the following detailed description and the drawings 
referred to therein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FlG. 1 is a perspective view of a convertible laminated 
glass repair device of the present invention mounted in a 
holder and positioned strategic to the laminated glass; 

FlGS. 2, 3 and 4 are sectional views of the convertible 
laminated glass repair device of FlG. 1; 

A predecessor to the present invention was developed by 30 

Alexander, et al and disclosed in U.S. Pat. No. 4,774,305. 
The entire disclosure of this Alexander patent is incorpo
rated herein by reference. 

FlGS. 5 and 6 are views of the convertible laminated glass 
repair device of FlG. 1 having an alternate holder arrange
ment; and, 

FlG. 7 is a sectional view of the convertible laminated 
glass repair device of FlG. 1 illustrating an alternate detent 
plunger. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The device of the Alexander invention proved very effec
tive for fixing the star or bulls-eye cracks. A problem 35 

addressed by the Alexander device was the withdrawal of air 
contained in the cracks so as to avoid the fonnation of air 
pockets during repair. A dispensing mouth forming an inlet! 
outlet to a dispensing/vacuum chamber is placed over the 
opening and a piston is retracted to draw a vacuum in the 40 

vacuum chamber of the device. Air is thereby drawn through 
the mouth out of the crack and release of the piston dis
penses liquid filler into the evacuated crack. 

The convertible laminated glass repair device of the 
present invention is suited for repairing all types of cracks 
that may exist in laminated glass such as a windshield of a 

45 vehicle. The laminated glass (windshield) referred to is of 
conventional design having two outer layers of glass and a 
center layer of high strength plastic material. 

Whereas the Alexander device can be used to dispense 
liquid filler into a long crack, the vacuum feature serves no 
purpose where the crack opening extends beyond the width 
of the mouth (and thus is unable to draw a vacuum). In the 
instance of a long crack, the device is simply moved along 
the length of the crack dispensing liquid filler in an even 
flow into the crack by depressing the piston. 

BRIEF DESCRIPTION OF THE INVENTION 

Whereas the piston of the Alexander device being under 
vacuum is pulled into the device following release when 
repairing the star or bulls-eye cracks, without the vacuum (as 
when repairing a long crack) the operator applies pressure to 
the piston to dispense the liquid filler. Such applied pressure 
of the device against the glass may cause the crack to close 
and make injection of the liquid filler more difficult. Also, 
there is the control problem. It is desirable to dispense the 
liquid in an even flow into the crack as the mouth of the 
device is moved along the crack and having to apply 
pressure while moving the device makes it difficult for the 
operator to control the flow of liquid filler. 

The present invention is directed to the provision of a 
screw mechanism for the piston of the device. Preferably a 

Generally the laminated glass will be damaged by two 
types of cracks. One type of crack is a star or bulls-eye 

50 (sub-surface) crack which will have a small exterior hole or 
opening that expands under the surface of one of the glass 
layers. The repair of this type of crack is accomplished by 
applying a vacuum to the crack to withdraw all of the air out 
of the crack and then injecting a suitable resin that has the 

55 same index of refraction as the glass. The other type of crack 
is a surface crack that extends for a length along one of the 
glass layers of the laminated glass. All of the crack or 
substantially all of the crack is exposed to the air and it is not 
feasible to withdraw the air out of the crack. The long crack 

60 is repaired by first using known crack expanders to expand 
the crack slightly and then applying a controlled flow of 
resin material into the crack along its full length. The 
convertible laminated glass repair device of the present 
invention is suited for repairing both types of cracks that 

65 occur in the laminated glass. 
Referring now to FlG. 1, a convertible laminated glass 

repair device 10 which hereafter will be referred to as a 
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device 10 is illustrated mounted in a holder 90. In this 
embodiment, the holder 90 is of a tripod-type having legs 92 
that extend from a hub 94. Suction cups 96 are provided on 
the ends of the legs 92 and are arranged to grip the surface 
102 of the laminated glass 100. The hub 94 has a threaded 5 
bore 98 that will receive a threaded end 12 of the device 10. 
The device 10 thus may be adjustably mounted in the holder 
90 by simply rotating the device 10 to either advance the 
device 10 toward the surface 102 of the laminated glass 100 
or to retract the device 10 away from the surface 102 of the 10 

laminated glass 100. 
An alternate holder 90' is illustrated in FIG. 5. The holder 

90' has two cross bars 110 and 112. The cross bar 110 has a 
slot 114 and the cross bar 112 has a slot 116. The slots 114, 
116 extend longitudinally in their corresponding bars 110, 15 
112. The slot 116 in the bar 112 preferably has a formed 
shoulder 118 (FIG. 6) to receive the head 122 of a fastener 
such as a bolt 120. The bars 110 and 112 are joined together 
by the bolt 120 and the bolt is secured in position by a 
threaded fastener, such as wing nut 124. The bars 110 and 20 

112 may be pivoted relative to each other about the axis of 
the bolt 120 and may be moved longitudinally with the bolt 
120 traversing the slots 114 and 116. The bars 110 and 112 
thus may be adjusted to infinite positions relative to each 
other. The bolt 120 and the wing nut 124 will secure the bars 25 

110 and 112 in their adjusted position. The bar 112 has a 
threaded bore 130 for mounting the repair device 10. The 
opposite end of the bar 112 is bored to receive an adjusting 
screw 132. Suction cups 96 are fitted to the bar 110 as shown 

4 
the bushing 36 has a bore that will be aligned with the bore 
40 when the bushing is installed in the cap 30. A vent hole 
42 is provided in the cap 30 for venting the upper end of the 
cylinder 16 to the atmosphere. 

The plunger 48 having a formed end 50 is sized to be 
received in the threaded bore 40 and is arranged so that the 
formed end 50 is engageable with the piston 46 when the 
threaded plunger 48 is installed and advanced in the bore 40. 

The piston 48 may have alternate forms. An example of 
one form is illustrated in FIG. 7. The piston 48' is provided 
with a spring biased ball 140 in its stem portion 142 in a 
conventional manner. Grooves 144 and 146 are provided in 
the bore 40 of the cap 30 to receive the projection of the ball 
140 to retain the plunger 48' in position. The groove 144 will 
maintain the piston 48' in engagement with the piston 46 and 
the other groove 146 will maintain the piston 48' out of 
engagement with the piston 46. Other types of plungers may 
be utilized as well that become engaged and disengaged with 
the piston 46. 

The piston 46 is installed in the housing 14 as shown in 
FIGS. 2,3 and 4. The piston 46 is adjustably movable in the 
housing 14 from an upper position as shown in FIG. 2 to a 
lower position as illustrated in FIG. 4. 

A portion 54 of the piston 46 is sized to fit in the bore 22 
of the cylinder 18. A groove 56 is formed in the end of the 
portion 54 to receive an o-ring 58. The piston 46 has a 
circular portion 60 positioned adjacent the lower portion 54 
of the piston 46. The circular portion 60 has extending 

in the figure. 
The holder 90' is secured to the surface 102 of the 

laminated glass 100 by the suction cups 96. The device 10 

30 flanges 62 that are arranged to receive a cup seal 64. The cup 
seal 64 is sized to engage the bore 20 of the cylinder 16. A 
circular groove 66 is formed in the piston 46 above the 
circular portion 60 and is sized to receive the end 50 of the is installed in the bore 130 of the bar 112 and is advanced to 

the surface 102. The adjusting screw 132 is utilized to pivot 
the holder 90' on the suction cups 96 to accurately align the 35 

device 10 normal to the surface 102. Additionally the screw 
132 is utilized to apply the desired pressure of the device 10 
acting on the surface 102. The full range of adjustability of 
the holder 94)' is particularly suited for filling cracks that are 
close to an edge of the laminated glass 100 and for filling 40 
cracks that may occur along a curvature of the glass 100, 
such as experienced in windshields. 

The convertible laminated glass repair device 10 is further 
illustrated in the sectional views of FIGS. 2, 3 and 4. The 
device 10 has a housing 14 in the form of a stepped cylinder. 45 
The housing 14 has a large upper cylinder 16 and a smaller 
diameter cylinder 18 extending from the larger diameter 
cylinder 16. As previously mentioned, the small diameter 
cylinder 18 has externaI threads 12 to facilitate mounting the 
housing 14 in a holder. The lower end of the small diameter 50 
cylinder 18 has a groove 80 that is arranged to receive an 
o-ring 82. The o-ring 82 surrounds an entry or a mouth 84 
of the cylinder 18 and thus the housing 14. 

The larger diameter 16 has an internal bore 20 that is 
coaxial with a bore 22 of the small diameter cylinder 18. The 55 
bore 22 of the cylinder 18 has a tapered portion 24 com
mencing from the end of the large cylinder 16 and continu
ing on down to a straight portion of the bore 22. The upper 
end of the cylinder 16 has threads 28 to facilitate mounting 
a cap 30. The cap 30 has internal threads 32 that will mate 60 
with the threads 28 of the cylinder 16 and thus the cap 30 
may be threadably installed on the cylinder 16. The cap 30 
has a central bore 34 arranged to receive a bushing 36. The 
bushing 36 fits in the bore 34 and has a central bore 38 that 
is sized to receive a piston 46. A cross bore 40 is provided 65 
in the cap 30 and is threaded to receive a threader plunger 
48. The bore 40 extends into the bore 34 of the cap 30 and 

plunger 48. A longitudinal slot 68 in the piston 46 extends 
from the circular groove 66 to a thread form 70 (helical 
groove). 

The thread form 70 in this embodiment is a square-type 
such as Acme threads. The profile of the circular groove 66, 
the longitudinal slot 68 and the thread form 70 are essen
tially the same, that is, the depth and width of the groove 66, 
the slot 68 and thread form 70 are of the same dimension to 
insure a smooth transition ()f the formed end 50 through the 
slot, thread form and groove. 

The upper end 74 of the piston 46 is threaded to receive 
a handle 76. The handle 76 has a threaded internal bore 78 
that mates with the threaded end 74. 

As previously mentioned, the piston 46 of the device 10 
is movable in the housing 18 as illustrated in FIGS. 2, 3 and 
4. FIG. 2 illustrates the piston 46 retracted upwardly to its 
upper limit. As shown, the cup seal 64 mounted on the 
circular portion 60 has been moved upwardly in close 
proxinlity to the bushing 36. The lower portion 54 has been 
retracted upwardly in the bore 22 and as shown the lower 
end of the portion 54 has been retracted into the tapered 
portion 24 of the bore 22. The plunger 48 has been advanced 
so that the end 50 engages the circular groove 66 and thus 
will lock the piston 46 in the uppermost position. 

FIGS. 3 and 4 illustrates the plunger 48 engaging the 
threaded portion 70 of the piston 46. With the plunger 48 
engaging the thread form 70, the piston 46 may be advanced 
downwardly or upwardly in a controlled manner by utilizing 
the thread form 70. An additional advantage to the thread 
form being utilized is that the housing 14 is neither forced 
upwardly or downwardly as the piston 46 is advanced or 
retracted. 

The plunger 48 may also be retracted so that it does not 
engage the thread form 70, the circular groove 66 or the 
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longitudinal slot 68. The retraction of the plunger 48 pennits 
manual positioning of the piston 46 in the housing 14 by 
simply grasping the handle 76 and forcing the piston 46 
either downwardly or upwardly relative to the housing 14. 

The housing 14 in effect defines two separate chambers 
(cylinders 16 and 18) which operate independently and 
concurrently to either withdraw or introduce air through the 
mouth 84 of the device 10. 

Referring now to FIGS. 1 and 4, consider first a star or 
bulls-eye type crack that has a small exterior hole or opening 
in the outer layer of the laminated glass. The holder 90 is 
positioned over the crack such that the center of the hub 94 
is positioned over the hole of the bulls-eye type crack. The 
holder 90 is secured in position by the suction cups 96. The 
device 10 is inverted so that a quantity of the fill material 
(resin) may be placed in the mouth 84. The device 10 is 
installed in the holder 90 such as illustrated in FIG. 1 with 
the mouth 84 of the device 10 positioned over the opening 
or hole in the bulls-eye type crack. The housing 14 is rotated 
in the threaded hub 94 until the o-ring 82 engages and seals 
the surface 102 of the laminated glass 100 surrounding the 
opening in the crack. 

With a bulls-eye type crack, the device 10 may be utilized 
in one of two ways. In the first arrangement, the plunger 48 
is retracted so that it does not engage the piston 46, either the 
periphery of the piston or one of the circular groove 66 or the 
horizontal slot 68 or the thread form 70. When it is desired 
to withdraw air from the crack in the laminated glass, the 
piston 46 is simply moved upwardly. 

Initially the lower chamber defined by the lower cylinder 
18 will withdraw air from the crack in the laminated glass 
since the o-ring 58 seals the lower bore 22. As the piston 46 
is moved upwardly, a vacuum will be created in the large 
cylinder 16 and the small cylinder 18 by the piston 46 
moving upwardly. As the piston moves upwardly and the 
o-ring 58 enters into the tapered portion 24 of the cylinder 
18, the sealing effect of the o-ring 58 will be lost and the 
vacuum formed in the upper chamber 16 by the seal 64 will 
in effect provide an additional drawing force to remove air 
from the crack in the laminated glass 100. As the air is 
withdrawn from the crack the air will flow through the resin 
located in the mouth 84 of the device 10. The piston 46 is 
then allowed to descend and the resin will flow into the 
crack. The vacuum in the upper cylinder 16 (and lower 
cylinder 18 and in the crack) will urge the piston 46 
downward and if needed the piston 46 may be urged 
downward by applying pressure on the handle 76. Should an 
air bubble still remain in the crack the procedure is repeated 
until all of the air has been removed from the crack and the 
crack is filled with the resin material. 

The resin material is cured and hardened by exposing the 
resin to ultra-violet light. 

Often it is desired to move the piston 46 upwardly and 
hold it in position to hold a vacuum on the crack in the 
laminated glass 100 for a sustained period of time. The air 
in the crack will be gradually depleted with the sustained 
vacuum. To perform this type of operation, the piston 46 is 
moved upwardly to its fully retracted pOSition and the 
plunger 48 (which is aligned with slot 66 in its fully retracted 
position) is screwed inwardly to engage the slot 66 to thus 
lock the piston 46 in the up position such as illustrated in 
FIG. 2. Following evacuation of the air, the plunger 48 is 
withdrawn and the vacuum in the cylinder will pull the 
piston toward the cylinder mouth for dispensing of the resin. 

There are occasions when due to the position of the crack 
or the curvature on the laminated glass (such as on a 

6 
windshield) it may be desired to have a finely controlled rate 
of withdrawal of the piston 46. The plunger 48 is advanced 
to engage the circular groove 66. The piston is rotated so that 
the plunger 48 is aligned with the longitudinal slot 68. The 

5 piston 46 is retracted until the plunger is in the thread form 
70. The piston 46 is then simply rotated by the handle 76 to 
finely control the advance of the piston 46 upwardly due to 
the interaction of the plunger 48 and the thread form 70 to 
thus draw a vacuum in the upper and lower chambers. 
Similarly, the piston may be finely controlled to move the 

10 
piston 46 downwardly. 

Long cracks in the surface 102 of the laminated glass 100 
are filled with a resin material by the device 10, however, 
generally a vacuum is not drawn since a long crack is 

15 generally open to the atmosphere along its length. Most 
often a long crack needs to be expanded to allow the resin 
material to flow readily into the crack. Known crack expand
ers are positioned on the opposite side of the laminated glass 
whereat the crack occurs and pressure is applied to open the 
crack a small finite amount. Crack expanders are known in 

20 the industry and, therefore, are not detailed but are men
tioned since generally this is the procedure utilized to 
facilitate injecting the resin material into the long open crack 
to facilitate a repair. 

25 Resin material is placed in the mouth 84 of the device 10 
in the same manner as before. Aholder 90 such as illustrated 
in FIG. lor an alternate holder 90' as illustrated in FIGS. 5 
and 6 is utilized along with the device 10 to fill a long crack. 

The suction cups 96 are lubricated so that the holder 90 
30 (90') may be moved along the crack in the surface 102 of the 

laminated glass 100. The cups 96 even though lubricated 
will maintain their retentive power but allows sliding move
ment of the holder 90 (90') along the surface 102 of the 
laminated glass 100. Resin material is placed in the mouth 

35 84 of the device 10 and the device 10 is mounted in the 
holder 90 (90'). The device 10 is advanced down so that the 
o-ring 82 engages the surface 102 of the laminated glass 
100. When utilizing the holder 90', the adjusting screw is 
utilized to accurately align the device 10 normal to the 

40 surface 102 and additionally the screw is adjusted to apply 
the desired force between the device 10 and the surface 102 
of the glass 100. Since a vacuum in most cases cannot be 
drawn on a long crack, the piston 46 is elevated to a position 
such as illustrated in FIG. 2 and the plunger 48 engaged with 

45 the circular groove 66. The piston is turned with slight 
pressure applied until end 50 of the plunger aligns with 
groove or slot 68 whereupon the piston will move down to 
where the plunger is seated in thread form 70. 

The handle 76 is rotated to advance the piston downward 
50 to force the resin into the crack. The device 10 mounted in 

one the holders is moved along the crack and as the device 
10 is moved, the handle is rotated to provide an even 
uniform flow of the resin into the crack The piston 46 as it 
is moved downward will compress the air above the resin 

55 material in the mouth 84 to force the resin to flow into the 
long crack The o-ring 58 will seal the bore 22 and thus as 
the piston 46 is moved downward the air will be compressed 
to force the resin into the crack. A user may thus accurately 
control the flow of the resin material into the crack as the 

60 device is moved along the crack. By utilizing the capability 
of controllably advancing ·the piston 46 by rotating the 
piston a force is not applied against the surface 102 of the 
laminated glass 100 as would be experienced by simply 
forcing the piston downward by applying a force to the 

65 handle 76. 
The cup seal 64 fitted to the piston 46 will as the air is 

compressed in the large cylinder 16 simply fold away from 
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the wall of the bore 20 due to its inherent design to permit 
air to flow past the cup seal 64. 

Those skilled in the art will recognize that modifications 
and variations may be made without departing from the true 
spirit and scope of the invention. The invention is therefore 5 

not to be limited to the embodiments described and 
illustrated, but is to be determined from the appended 
claims. 

What is claimed is: 
1. A device for repairing cracks in laminated glass having 10 

convertibility between repairing sub-surface and surface 
cracks comprising: 

8 
cylinder, said central bore sized to receive the shaft 
portion including the helical groove to permit free 
sliding linear movement of the shaft portion through 
the central bore, and a plunger member carried by the 
cylinder and selectively laterally projectable into and 
out of engagement with the helical groove of the shaft 
member whereby upon being projected into the groove, 
turning of the exposed handle portion forces movement 
of the shaft portion toward and away from the mouth of 
the cylinder and upon withdrawal of the plunger mem
ber said handle can be linearly slidably forced toward 
and away from the mouth of the cylinder. a cylinder defining a dispensing mouth at an inner end, a 

cavity and an opening at an outer end defining a central 
bore; 

a piston mounted for axial movement in the cavity of the 
cylinder including a seal portion forming a seal in the 
cavity and enabling the production of a vacuum when 
drawn outwardly through the cavity, a shaft portion 
extended through and fixed to the seal portion and 
movable toward the mouth, said shaft portion having a 
handle portion extended through -the central bore and 
out of the cylinder opposite the mouth and exposed for 
manual manipulation; 

2. A device as defined in claim 1 wherein the plunger 
15 member is inserted through a wall of the cylinder for 

engagement and disengagement with the helical groove. 

a mounting member attachable to the cylinder and piston 
combination for mounting the cylinder and piston com
bination to a laminated glass for positioning the mouth 
of the cylinder proximal to a crack in the laminated 
glass; and 

said shaft portion including a helical groove, said shaft 
portion extended through the central bore of the 

20 

3. A device as defined in claim 2 wherein a circular groove 
is formed on the shaft inwardly of the helical groove, and a 
connecting groove connecting the circular groove and heli-
cal groove, said circular groove receiving the plunger mem-
ber with the shaft fully withdrawn for holding the shaft in the 
fully withdrawn position, and said connecting groove 
receiving the plunger member upon turning of the handle for 

25 guiding the piston member from the circular groove through 
the connecting groove and into the helical groove. 

4. A device as defined in claim 3, wherein the plunger 
member is threaded and said piston member is threadably 
inserted through a wall of the cylinder for engagement and 

30 disengagement with the helical groove. 

* * * * * 
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(57) ABSTRACT 

The invention includes an apparatus for curing resin in glass. 
The lamp system includes a light bulb, where the light bulb 
has a substantially annular shape configured to accommo
date a resin injection system. The apparatus also includes a 
bulb housing having a substantially annular shape that 
substantially corresponds to the shape of the light bulb to 
facilitate accommodation of the light bulb within the bulb 
housing. The bulb housing has a hole, proximately at a 
center of the substantially annular shape of the bulb housing, 
configured to accommodate the resin injection system. As a 
result, the light bulb and the bulb housing surrounding the 
resin injection system in a relatively tight diameter, thereby 
facilitating uniform curing of the resin. 

28 Claims, 2 Drawing Sheets 
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LAMP SYSTEM FOR CURING RESIN IN 
GLASS 

2 
In the example of a glass windshield on a vehicle, even 

providing electrical power to the lamp for curing the resin 
may pose some difficulties. For example, commonly, lamps 
utilized to cure the resin may require specific types of 

FIELD OF INVENTION 

The present invention relates to a lamp system for curing 
resin in glass. More particularly, the present invention 
relates to a lamp system that facilitates uniform curing of the 
resin in the glass. 

5 electrical power such as a specific voltage. Common sources 
of electrical power for the lamps may be a battery included 
in the vehicle and a common wall outlet. Because these 
common sources of electrical power differ, a lamp config
ured to receive electrical power from the battery may not 

BACKGROUND OF THE INVENTION 

Often times, glass may experience damage from an object 
impacting on the surface of the glass that causes not only 
surface damage, but also sub-surface damage. For example, 

10 receive electrical power from the common wall outlet, and 
VIce versa. 

a relatively small projectile hitting a glass windshield of a 15 

vehicle may cause a small surface damage that has most of 
the damage occurring sub-surface, and may be commonly 
known as a chip, a bulls-eye, and a star break, hereon out 
break. If untreated, the break may initiate a crack that may 
propagate through the glass, and eventually, the entire glass 20 

windshield may need to be replaced. However, if the break 
is timely treated, there is a good chance that the break may 
not initiate a crack resulting in preservation of the glass 
windshield. Because most of the damage may occur under 
the surface of the glass, treating the break may be difficult. 25 

Commonly, treating a break in glass may involve deliv
ering a type of resin in liquid form into the break, and 
allowing the resin to cure (i.e., harden). The resin may cure 
into a hardened structure within the break, thereby sealing 
the break to prevent further damage to the glass. Various 30 

methods may be utilized to deliver the resin into the break. 
For example, a common method involves placing a resin 

injection system onto the surface of the glass, where the 
resin injection system may be held in place by suction cups 
on the resin injection system. Once the resin injection 35 

system is in place, commonly, the resin injection system 
facilitates injection of the resin in liquid form into the break. 
Injection of the resin may be achieved by forming a vacuum 
within the break, and subsequently, injecting the resin. 

Once the resin is injected into the break, thereby filling the 40 

break, the resin may be cured to form a hardened structure 
within the break. Often times, curing the resin may involve 
exposing the resin to various types of lights such as ultra
violet (UV) light. A common method of exposing the resin 
to UV light involves a technician holding a lamp having a 45 

UV bulb, and exposing the resin to the lamp. Exposing the 
resin to the UV light may involve periodically moving the 
lamp around the resin injection system. Note, commonly, the 
resin injection system may be in place during the curing 
process to facilitate maximum filling of the break because 50 

the resin may reduce in volume as it cures. Removing the 
resin injection system during the curing process may cause 
voids in the break, thereby reducing the structural integrity 
of the glass. However, having the resin injection system in 
place during the curing process has some disadvantages. 55 

For example, having the resin injection system in place 
during the curing process prevents substantially all of the 
resin being exposed to the lamp at one time. That is, as 
previously described, the lamp utilized to cure the resin is 
periodically moved around the resin injection system, 60 

thereby exposing portions of the resin to the lamp. Because 
portions of the resin may be exposed to the lamp, the resin 
may not cure uniformly (i.e., some portions of the resin may 
receive more concentrated light than other portions for 
varying durations of time). Non-uniform curing of the resin 65 

may affect the overall structural integrity of the hardened 
resin in the break. 

BRIEF SUMMARY OF THE INVENTION 

In a preferred embodiment, a lamp system includes a light 
bulb, where the light bulb has a substantially annular shape 
configured to accommodate a resin injection system. A bulb 
housing has a substantially annular shape that substantially 
corresponds to the shape of the light bulb to facilitate 
accommodation of the light bulb within the bulb housing. 
The bulb housing has a hole, proximately at a center of the 
substantially annular shape of the bulb housing, configured 
to accommodate the resin injection system. The light bulb 
and the bulb housing are mountable to the resin injection 
system and places the bulb and bulb housing in a relatively 
tight diameter, thereby facilitating uniform curing of resin 
injected into an outbreak. 

BRIEF DESCRIPTION OF DRAWINGS 

The present invention will be described by way of exem
plary embodiments, but not limitations, illustrated in the 
accompanying drawings in which like references denote 
similar elements, and in which: 

FIGS. lA-B illustrate a lamp system for uniform curing 
resin in glass, in accordance with one embodiment of the 
present invention; and 

FIG. 2 illustrates a lamp system for curing resin in glass 
in further detail, in accordance with one embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the following description, various aspects of the 
present invention will be described. However, it will be 
apparent to those skilled in the art that the present invention 
may be practiced with only some or all aspects of the present 
invention. For purposes of explanation, specific numbers, 
materials and configurations are set forth in order to provide 
a thorough understanding of the present invention. However, 
it will also be apparent to one skilled in the art that the 
present invention may be practiced without the specific 
details. In other instances, well known features are omitted 
or simplified in order not to obscure the present invention. 

Reference throughout this specification to "one embodi
ment" or "an embodiment" means that a particular feature, 
structure, or characteristic described in connection with the 
embodiment is included in at least one embodiment of the 
invention. Thus, the appearances of the phrases "in one 
embodiment" or "in an embodiment" in various places 
throughout this specification are not necessarily all referring 
to the same embodiment or invention. Furthermore, the 
particular features, structures, or characteristics may be 
combined in any suitable manner in one or more embodi
ments. 

The present invention is described as it may be associated 
with, by way of example, a glass windshield on a vehicle. 
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However, it should be appreciated by those skilled in the 
relevant art that the present invention may be practiced with 
any type of glass that may be treated with resin. 
Additionally, the present invention is described as it may be 
utilized to facilitate treatment of glass having a combination 5 

of surface and sub-surface damage. However, it should be 
appreciated by those skilled in the relevant art that the 
present invention may be utilized to facilitate treatment of a 
wide variety of damage that may be treated with resin such 
as chips, bulls-eyes, and star breaks, and so forth, hereon out 
break. 10 

In various embodiments of the invention, a lamp system 

4 
The integrated electrical power management device 106 

of the connectable power cord 104 facilitates use of one or 
more types of electrical power sources, in accordance with 
an embodiment of the present invention. That is, the inte
grated electrical power management device 106 provides 
electrical power to the bulb housing 102 (i.e., the light bulb 
210) from various electrical power sources such as, but not 
limited to, a battery included in a vehicle (not shown) or an 
electrical wall outlet. 

In one embodiment, the electrical power coupler 108 may 
be substantially similar between various electrical power 
sources. That is, the illustrated electrical power coupler 108 
may represent an electrical power coupler from one or more 
types of electrical power sources. Accordingly, the handle 

for curing resin in glass that facilitates uniform curing of the 
resin while a resin injection system is in place is described. 
This and other advantages will be evident from the disclo
sure. 

FIGS. 1A-B illustrate a lamp system for uniform curing 
resin in glass, in accordance with one embodiment of the 
present invention. Shown in FIG. 1A is a top perspective 
view of a lamp system 100, while FIG. 1B is a bottom 

15 110 may be configured to couple the light bulb 210 to the 
connectable power cord 104 from the one or more types of 
electrical power sources. 

20 
perspective view of the lamp system 100. Both FIGS. 1A-B 
are illustrated to show various views of an embodiment of 
the present invention. Accordingly, for the purposes of 
describing the present invention as illustrated in both FIGS. 
1A-B, references will be made to various features shown in 

25 
both figures. Detailed features will be described subse-
quently. 

Turning now to both FIG. lA, lamp system 100 is shown 
having a housing, in one embodiment, a bulb housing 102 
and a connectable power cord 104. The connectable power 30 

cord 104 has an integrated electrical power management 
device 106 and an electrical power coupler 108, and the bulb 
housing 102 has a handle 110. Additionally, the lamp system 
100 includes a resin injection system 140. 

As illustrated in FIGS. 1A-B, the bulb housing 102 has a 35 

substantially annular shape, and has a hole 112 proximately 
at a center of the bulb housing 102. As will be described in 
further detail, the shape of the bulb housing 102 corresponds 
to a shape of a light source, in one embodiment, a light bulb 
210 (shown in FIG. 2) to facilitate accommodation of the 40 

light bulb 210 by the bulb housing 102. Accordingly, in one 
embodiment, the light bulb 210 also has a substantially 
annular shape. Additionally, in the illustrated embodiment, 
the hole 112 is configured to accommodate the resin injec
tion system 140. That is, the bulb housing 102, having the 45 

bulb 210, is configured to integrate with the resin injection 
system 140, thereby facilitating curing of the resin with the 
resin injection system in place. 

For example, shown in FIG. 1B, the resin injection system 
includes, in particular, a support structure 141 of the resin 50 

injection system 140. The support structure 141 of the resin 
injection system 140 may be utilized to mount the resin 
injection system 140 to glass. Accordingly, shown in FIG. 
1B, the support structure 141 has support legs 142 that are 
laterally projected, the outer extreme of which define an 55 

annular shape. The support structure 141, in particular, the 
support legs 142 facilitate support of the resin injection 
system 140 relative to the break in the glass (i.e., as 
previously described, in a position substantially over the 
break). A number of attachment holes 143 that receive glass 60 

attachment devices such as, but not limited to, suction cups 
aid in holding the resin injection system 140 in place. 

As will be described in further detail, in the embodiment 
illustrated in FIG. 1A-B, the bulb housing 102 interlocks 
with the support structure 141 of the resin injection system 65 

140, thereby facilitating integration of the bulb housing 102 
with the resin injection system 140. 

For example, a connectable power cord may have an 
integrated electrical power management device to provide 
electrical power to the bulb housing 102 from a battery, 
while another connectable power cord may have an inte
grated electrical power management device to provide elec
trical power to the bulb housing 102 from a wall outlet. Both 
connectable power cords may have substantially similar 
electrical power couplers such as the electrical power cou
pier 108 of FIGS. 1A-B, thereby facilitating use of the bulb 
housing 102 with two different connectable power cords 
(i.e., connectable power cords for two different electrical 
power sources). 

In the illustrated embodiment of FIGS. 1A-B, the bulb 
housing 102 is shown having an attachment structure 120. 
The attachment structure 120 may be utilized to facilitate 
attachment of the bulb housing 102 to the glass. As alluded 
to previously, the resin may be cured without the resin 
injection system 140 in place over the break, but this may 
result in voids within the break (i.e., structural defects). 
Accordingly, as will be described in detail below, the bulb 
housing 102 is preferably held in place by the resin injection 
system 140, whereby the resin injection system 140 may 
continually provide resin into the break to compensate for 
volumetric change of the resin as it cures. 

As a result, a lamp system for curing resin may be 
integrated with a resin injection system, thereby advanta
geously facilitating uniform curing of the resin even while a 
resin injection is in place over a break during the curing 
process. Additionally, the lamp system may be utilized with 
one or more types of electrical power sources with ease. 

A resin injection system with which the lamp system 100 
may be integrated and utilized may be of a vacuum type 
resin injection system such as, but not limited to, a Pro-Vac 
2000 resin injection system of Glas-Weld Systems, Inc., of 
Bend, Oregon. Accordingly, an example of a size for the 
hole 112 may be approximately 1.875 inches in diameter. 
Further, the overall size of the bulb housing 102 may have 
example dimensions of approximately 4.25 inches in overall 
diameter and approximately 1.90 inches in overall height. 

The electrical power management device 106 may be of 
a transformer type device such as, but not limited to a 
transformer having a rectifier to convert alternating current 
(AC) to direct current (DC). Alternatively, electrical power 
management device 106 may be a transformer configured to 
change-various electrical powers. That is, the electrical 
management device 106 may be a step up transformer or a 
step down transformer, in accordance with an embodiment. 

The lamp system 100 for curing resin in glass is described 
by way of curing resin in glass having damage in the form 
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of a break. However, it should be appreciated by those 
skilled in the art that the lamp system 100 may be utilized 
to treat various other forms of damage in glass within the 
scope of the present invention. For example, the lamp 
system 100 may be utilized to treat various types of cracks 
and surface defects in glass. 

FIG. 2 illustrates a lamp system for curing resin in glass 
in further detail, in accordance with one embodiment of the 
present invention. Illustrated in FIG. 2 is an exploded view 
of the bulb housing 102 (shown in FIGS. lA-B) without the 
resin injection system 140 in place. Briefly referring back to 
FIGS. 1A-B, and in particular, FIG. 1B, the bulb housing 
102 may be assembled as shown. 

Turning now to FIG. 2, the bulb housing 102 includes the 
handle 110, a light bulb 210, and a bulb shield 215. 
Additionally, as previously described, the illustrated 
embodiment of FIG. 2 also shows the bulb housing 102 
having the attachment structure 120. 

As shown, the light bulb 210 has a substantially annular 
shape. In particular, the light bulb 210 has a substantially 
annular portion 211 and a substantially straight portion 212. 
The substantially annular portion 211 is accommodated 
within the bulb housing 102, while the substantially straight 
portion is accommodated within the handle 110. As previ
ously described, the substantially annular portion 211 pro
vides light in all directions to the resin within a break for 
curing resin and defines a circular path within the annular 
shape of the support legs 142 and the bulb housing 102 
surrounding the support legs 142, while the resin injection 
system 140 (shown in FIGS. lA-B) is in place. 

In the illustrated embodiment, the light bulb 210 is 
configured to surround the resin injection system 140 in a 
relatively close diameter. For example, referring to the 
previous example of the Pro-Vac 2000 resin injection 
system, the light bulb 210 may have an overall diameter 
dimension of approximately 3.25-3.50 inches. Because the 
light bulb 210 is configured to surround the resin injection 
system 140 in a relatively close diameter, the lamp system 
100 also advantageously facilitates uniform curing by facili
tating improved curing of a center of the break. That is, light 
for curing is provided in a tighter radius around the break, 
thereby providing concentrated curing light to the center of 
the break. 

The substantially straight portion 212 facilitates coupling 
of the light bulb 210 with electrical power. In one 
embodiment, the light bulb may be a fluorescent light bulb 
configured to provide ultraviolet (UV) light at a predeter
mined intensity value such as, but not limited to, UV light 
having a wavelength between 350 and 380 nanometers. 

6 
102 with the resin injection system 140 in various rotational 
positions about the resin injection system 140. 

Additionally, the bulb housing 102 may be made of a 
metallic material to facilitate durability and reflectiveness of 

5 the inside where the bulb is located. An example of a 
metallic material may be a light weight type material, such 
as, but not limited to, aluminum. 

Bulb shield 215 is shown also having a substantially 
annular shape that substantially corresponds to the shape of 

10 the light bulb 210. The bulb shield 215 is configured to 
provide protection for the light bulb 210 while facilitating 
maximum use of the light at the predetermined intensity, in 
accordance with one embodiment. The bulb shield 215 is 
shown having a number of holes 216. The number of holes 

15 216 facilitate optimum use of the light intensity. For 
example, in the embodiment of the light bulb 210 providing 
UV light, the bulb shield 215 may be made of a plastic 
having a predetermined amount of UV inhibitor, which may 
correspond to the type of plastic, to prevent discoloration of 

20 the bulb shield 215 after prolonged exposure to the UV light. 
For example, the bulb shield 215 may be made of a butyrate 
plastic having a relatively small amount of UV inhibitor. 
Because the butyrate plastic has a UV inhibitor, having the 
number of holes 216 facilitates maximum use of the UV 
light (i.e., areas where light is not inhibited). Further, the 

25 
bulb shield 215 provides protection to the light bulb 210 
(i.e., reduces risk of damage to the light bulb 210 within the 
bulb housing 102). 

As a result, a lamp system has a bulb housing and a light 
30 bulb in an annular shape to facilitate integration with a resin 

injection system, thereby facilitating uniform curing of the 
resin. Furthermore, the bulb housing has features that protect 
the bulb and interlock with the resin injection system. 

As previously alluded to, an example of utilization of the 
35 present invention includes the following, whereby a break in 

glass may be treated. For example, the resin injection system 
140 may be placed on a glass having a break such as, but not 
limited to, star break. In particular, the support structure 141 
of the resin injection system 140 is attached onto the glass 

40 via suction cups (not shown). Once the break is filled with 
liquid resin, the lamp system 100 may be placed over the 
resin injection system 140 via the hole 112. The interlocking 
features 221 may correspond to the support structure 141 on 
the resin injection system 140 (i.e., interlocks onto the resin 

45 injection system). The light bulb 210, having the predeter
mined intensity and type, is provided to cure the resin within 
the break. As the liquid resin cures, resin from the resin 
injection system 140 may be continually provided to reduce 
the occurrences of voids within the break (i.e., as the resin 

50 cures, the volume of the resin decreases). Additionally, as 
previously described, the lamp system 100 may be advan
tageously used with various types of power sources. In order 
to protect the light bulb, the bulb shield 215 is configured 
with a number of holes 216 to facilitate maximum use of the 

Shown in FIG. 2, the bulb housing 102 has the hole 112 
proximately at the center of the bulb housing 102. The bulb 
housing 102 has a side wall hole 220 to facilitate pass 
through of the substantially straight portion 212 of the light 
bulb 210 into the handle 110. In the embodiment of FIG. 2, 
the bulb housing 102 has a number of interlocking features 
221 located around the inside of the bulb housing 102. The 
interlocking features 221 facilitate integration of the bulb 
housing 102 with the resin injection system 140. For 
example, as shown in FIG. 1B, the interlocking features 221 60 

may correspond to features on the resin injection system 140 
such as, but not limited to, the support structure 141 of the 
resin injection system 140 (i.e., support legs 142). 
Accordingly, the bulb housing 102 may be mounted on the 
resin injection system 140. Because the interlocking features 65 

221 are located around the bulb housing 102, the interlock
ing features 221 facilitate integration of the bulb housing 

55 light. 
Those skilled in the art will recognize that modifications 

and variations may be made without departing from the true 
spirit and scope of the invention. The invention is therefore 
not to be limited to the embodiments described and illus
trated. 

Thus, a lamp system for curing resin in glass that facili
tates uniform curing of the resin while a resin injection 
system is in place has been described. 

What is claimed is: 
1. A system for treating a break in glass comprising: 
a resin injection system having laterally projected support 

legs, the outer extreme of which define a substantially 
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annular shape, the support legs supporting the resin 
injection system in an operable position relative to the 
break; and 

8 
to facilitate accommodation of the light bulb within the 
bulb housing, and having an open bottom for projecting 
light onto said glass surface, and further having a top 

a lamp system, the lamp system having a housing and a 
light source mounted inside the housing, the housing ad 5 

the light source having a substantially annular shape, 

and a hole in the top, proximately at a center of the 
substantially annular shape of the bulb bossing to 
facilitate operation of the injection system, said hous-

the lamp system mounted on the resin injection system 
whereby the light source defines a circular path within 
the annular shape of the support legs and the housing 
surrounding the support legs. 

2. The system of claim 1, wherein the light source 
comprises a light bulb, the light bulb having a substantially 
annular shape, and configured to provide a predetermined 
type of light having a predetermined intensity value. 

3. The system of claim 1, wherein the housing comprises 
a bulb housing, the bulb housing having a substantially 
annular shape that substantially corresponds to the shape of 
the light source to facilitate accommodation of the light 
source within the bulb housing, and having a hole, proxi
mately at a canter of the bulb housing, configured to 
accommodate the resin injection system. 

4. The system of claim 1 further comprising a connectable 
power cord, the connectable power cord having an inte
grated electrical power management device to provide elec
trical power to the light source from one or more types of 
electrical power sources. 

5. The system of claim 4, wherein the lamp system 
housing includes a handle for receiving the connectable 
power cord, said connectable power cord comprises a con
nectable power cord having the integrated electrical power 
management device located at a predetermined distance 
from the handle. 

6. The system of claim 4, wherein the one or more types 
of electrical power sources comprise of at least one of a 
battery included in a vehicle and an electrical wall outlet. 

10 

ing configured to accommodate the resin injection 
system, and the light bulb overlying the at least one 
radially projected support leg of the support structure 
resulting in the annular light bulb having a relatively 
close diameter that is radially inward of the radial 
projection of said at least one radially projected support 
leg. 

15. The apparatus of claim 14 further comprising a bulb 
15 shield, the bulb shield having a substantially annular shape 

that substantially corresponds to the shape of the light bulb, 
and configured to provide protection for the light bulb while 
facilitating maximum use of the light at the predetermined 
intensity value. 

20 

25 

16. The apparatus of claim 15, wherein the bulb shield 
comprises a bulb shield made of a plastic having a prede
termined amount of ultraviolet (UV) light inhibitor. 

17. The apparatus of claim 16, wherein the bulb shield 
comprises a bulb shield made of butyrate plastic. 

18. The apparatus of claim 14, wherein the light bulb 
comprises a fluorescent bulb configured to provide ultravio
let (UV) light at the predetermined intensity value. 

19. The apparatus of claim 18, wherein the fluorescent 
bulb comprises a fluorescent bulb configured to provide 

30 (UV) light having a wavelength between 350 and 380 
nanometers. 

20. A system for treating a break in glass comprising: 
a resin injection system; 

7. The system of claim 1 further comprising a bulb shield, 35 

the bulb shield having a substantially annular shape that 
substantially corresponds to the shape of the light source and 
the housing, and configured to provide protection for the 
light source while facilitating maximum use of the light 
source at a predetermined intensity value. 40 

a lamp system, the lamp system having a substantially 
annular shape configured to accommodate the resin 
injection system, said lamp system comprising: 

a light bulb, the light bulb having a substantially 
annular shape, and configured to provide a predeter
mined type of light having a predetermined intensity 
value, 

8. The system of claim 7, wherein the bulb shield com
prises a bulb shield made of a plastic having a predetermined 
amount of ultraviolet (UV) light inhibitor. 

9. The system of claim 8, wherein the bulb shield com
prises a bulb shield made of butyrate plastic. 

10. The system of claim 1, wherein the light source 
comprises a fluorescent light source configured to provide 
ultraviolet (UV) light at a predetermined intensity value. 

45 

a bulb housing, the bulb housing having a substantially 
annular shape that substantially corresponds to the 
shape of the light bulb to facilitate accommodation 
of the light bulb within the bulb housing, and having 
a hole, proximately at a center of the substantially 
annular shape of the bulb housing, configured to 
accommodate a resin injection system; 

11. The system of claim 10, wherein the fluorescent light 
source comprises a fluorescent light source configured to 50 

provide (UV) light having a wavelength between 350 and 
380 nanometers. 

a connectable power cord, the connectable power cord 
having an integrated electrical power management 
device to provide electrical power to the lamp system 
from one or more types of electrical power sources; 

a handle coupled to the bulb housing, the handle 
configured to receive the connectable power cord; 

said bulb housing having interlocking features to facilitate 
integration with a support structure included in the 
resin injection system. 

12. The system of claim 1, wherein the housing comprises 
a housing having interlocking features to facilitate integra
tion with a support structure included in the resin injection 55 

system. 
13. The system of claim 1, wherein the housing comprises 

a housing made of a metallic material to facilitate reflec
tiveness of an inside of the housing. 

14. An apparatus comprising: 
a light bulb, the light bulb having a substantially annular 

shape configured to accommodate a resin injection 
system including a support structure having at least one 
radially projected support leg for supporting the system 
on a glass surface; and 

a bulb housing having a substantially annular shape that 
substantially corresponds to the shape of the light bulb 

21. The system of claim 20 further comprising a bulb 
shield, the bulb shield having a substantially annular shape 
that substantially corresponds to the shape of the light bulb 

60 and the bulb housing, and configured to provide protection 
for the light bulb while facilitating maximum use of the tight 
at the predetermined intensity value. 

22. The system of claim 21, wherein the bulb shield 
comprises a bulb shield made of a plastic having a prede-

65 termined amount of ultraviolet light inhibitor. 
23. The system of claim 22, wherein the bulb shield 

comprises a bulb shield made of butyrate plastic. 
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24. The system of claim 20, wherein the light bulb 
comprises a fluorescent bulb configured to provide ultravio
let (UV) light, at the predetermined intensity value. 

25. The system of claim 24, wherein the fluorescent bulb 
comprises a fluorescent bulb configured to provide (UV) 5 

light having a wavelength between 350 and 380 nanometers. 
26. The system of claim 20, wherein the bulb housing 

comprises a bulb housing made of a metallic material to 
facilitate reflectiveness of an inside of the bulb housing. 

27. The system of claim 20, wherein the connectable 10 

power cord comprises a connectable power cord hang the 

10 
integrated electrical power management device located at a 
predetermined distance from the bulb housing. 

28. The system of claim 20, wherein the connectable 
power cord comprises a connectable power cord having an 
integrated electrical power management device configured 
to convert electrical power at a first level to electrical power 
at a second level. 

* * * * * 
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It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 4, 
Line 63, "change-various electricaL .. " should read -- change various electricaL .. --. 

Column 7, 
Line 19, " ... at a canter. .. " should read -- ... at a center. .. --. 

Column 8, 
Line 5, " ... bulb bossing ... " should read -- ... bulb housing ... --. 
Line 61, " ... ofthe tight" should read -- ... ofthe light --. 

Column 9, 
Line 11, " ... cord hang ... " should read -- ... cord having ... --. 

Signed and Sealed this 

Twenty-third Day of May, 2006 

JON W, DUDAS 
Director of the United States Patent and Trademark Office 
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Exhibit E: 
Infringement Claim Chart for ‘180 Patent: 

 
No. Claim Element Accused Product 
1 A device for repairing cracks in 

laminated glass having 
convertibility between repairing 
sub-surface and surface cracks 
comprising: 
 

The Court’s claim construction order stated that the term “having convertibility” in 
the preamble of claim 1 “clarifies the function of the plunger and does not 
necessarily impose independent limitations.” Claim Construction Order (Dkt. No. 
152), at 12.  The Court further construed the term “having convertibility” as 
“having the capability to change form and/or function, so as to accommodate the 
repair of both sub-surface and surface window cracks.” Id. at 13. 
 
Defendant Michael P. Boyle (“Boyle”) admits that the Accused Resin Injector 
Products are devices capable of repairing “both surface and subsurface rock 
chips” (i.e., cracks). Boyle’s Response to Glas-Weld’s Request for Admission No. 
1. 
 
The “having convertibility” limitation – to the extent that it is a separate limitation 
– is met, because as set forth below with respect to element 1f, the Accused 
Resin Injector Products can operate with the plunger member engaged in the 
helical groove, and with the plunger member retracted from the helical 
groove.  Thus can “change form and/or function, so as to accommodate the 
repair of both sub-surface and surface window cracks” in that they can operate 
with the plunger member engaged with or disengaged from the helical groove. 
 
The Accused Resin Injector Products are provided with a plunger member that 
is is selectively laterally projectable into and out of engagement with the helical 
groove of the shaft member, such that when the plunger member is projected 
into helical groove the (as in the Accused Resin Injection Product on the right in 
the figures below), turning the handle portion forces movement of the shaft 
portion away from the mouth of the cylinder.  Thus keeping the piston steady, 
the Cylinder rotates about the piston as the shaft portion goes toward and away 
from the mouth of the cylinder, as shown below.  When the plunger member is 
withdrawn from the helical groove the (as in the Accused Resin Injection 
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Product on the left in the figures below), the handle can be linearly slidably 
forced toward and away from the mouth of the cylinder. 
 

 
 

1a a cylinder defining a 
dispensing mouth at an inner 
end, a cavity and an opening 
at an outer end defining a 
central bore; 

The Court construed the term “central bore” as “the hollow portion of the cylinder, 
defined by the dispensing mouth, opening and cavity.” Claim Construction Order, 
at 13. 
 
Boyle admits that the “Accused Resin Injector Products have a cylinder and a 
dispensing mouth” at an inner end.  Boyle’s Response to Glas-Weld’s Request 
for Admission No. 3. 
 
Boyle further admits that “the Accused Resin Injector Products have a cavity and 
an opening at an outer end defining a central bore.” Boyle’s Response to Glas-
Weld’s Request for Admission No. 5. 
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The central bore is defined by the cylinder, dispensing mouth, opening and 
cavity. 
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1b a piston mounted for axial 
movement in the cavity of the 
cylinder including a seal 
portion forming a seal in the 
cavity and enabling the 
production of a vacuum when 
drawn outwardly through the 
cavity, a shaft portion 
extended through and fixed to 
the seal portion and movable 
toward the mouth, 

Boyle admits that the “Accused Resin Injector Products have a piston mounted 
for axial movement in the cavity of the cylinder.” Boyle’s Response to Glas-
Weld’s Request for Admission No. 5. 
 
Boyle admits that the “Accused Resin Injector Products’ piston includes a seal 
portion forming a seal in the cavity and enabling the production of a vacuum 
when drawn outwardly through the cavity.” Boyle’s Response to Glas-Weld’s 
Request for Admission No. 9. 
 
Boyle admits that the “Accused Resin Injector Products’ piston has a shaft 
portion extended through and fixed to the seal portion and movable toward the 
mouth.” Boyle’s Response to Glas-Weld’s Request for Admission No. 11. 
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1c said shaft portion having a 
handle portion extended 
through the central bore and 
out of the cylinder opposite the 
mouth and exposed for manual 
manipulation; 

Boyle admits that the “Accused Resin Injector Products piston has a shaft 
portion having a handle portion extended through the central bore and out of 
the cylinder opposite the mouth and exposed for manual manipulation.” Boyle’s 
Response to Glas-Weld’s Request for Admission No. 13. 
 

 
 

 
1d a mounting member 

attachable to the cylinder and 
piston combination for 
mounting the cylinder and 
piston combination to a 
laminated glass for positioning 
the mouth of the cylinder 
proximal to a crack in the 

The Court construed the term “mounting member” as an attachable structure 
which facilities the mounting of the piston and cylinder combination to glass.” 
 
Boyle admits that the “Accused Resin Injector Products a mounting member 
attachable to the cylinder and piston combination for mounting the cylinder 
and piston combination to a laminated glass for positioning the mouth of the 
cylinder proximal to a crack in the laminated glass.”  Boyle’s Response to Glas-
Weld’s Request for Admission No. 15. 
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laminated glass; and  

 
 

Defendant’s have not produced to Glas-Weld a sample of the mounting 
member for the second Accused Resin Injection Product.  However, as can be 
seen in the figure below, the bottom of the cylinder of the second Accused 
Resin Injection Product is provided with threads to screw into a mounting 
member. 
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The mounting member attaches to the cylinder and piston combination and the 
positioning of mouth of the cylinder proximal to a crack in laminated glass that 
is being repaired. 

 
1e said shaft portion including a 

helical groove, said shaft 
portion extended through the 
central bore of the cylinder, 
said central bore sized to 
receive the shaft portion 
including the helical groove to 
permit free sliding linear 
movement of the shaft portion 
through the central bore, and 

The Court construed the term “helical groove” as “spiral groove.” Claim 
Construction Order, at 15.   
 
The shaft portion of the Accused Resin Injector Products has a helical groove 
on the shaft portion of the piston. 
 
Boyle admits that the “Accused Resin Injector Products’ piston has a shaft 
portion that extends through the central bore of the cylinder.” Boyle’s Response 
to Glas-Weld’s Request for Admission No. 19. 
 
The central bore (which defines the cavity) of the cylinder is sized to receive the 
shaft portion, including the helical groove, to permit free sliding linear 
movement of the shaft portion through the central bore. 
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The central bore is sized to receive the shaft portion including the helical 
groove, and it permits free sliding linear movement of the shaft portion through 
the central bore when the plunger member is retracted from the helical groove.
 

1f a plunger member carried by 
the cylinder and selectively 
laterally projectable into and 
out of engagement with the 
helical groove of the shaft 
member whereby upon being 
projected into the groove, 
turning of the exposed handle 
portion forces movement of 
the shaft portion toward and 
away from the mouth of the 
cylinder and upon withdrawal 
of the plunger member said 

The Court construed the term “plunger member” as “the part of the device that 
can be inserted into or retracted from the helical groove so as to engage the 
piston.” Claim Construction Order, at 16. The Court construed the term “helical 
groove” as “spiral groove.” Id. at 15.  The Court also construed the term 
“selectively laterally projectable” as “[c]apable of being inserted in or retracted 
from the helical groove from the side.” Id., at 17.  The Court also construed 
“linearly slidably forced” as “capable of being forced to slide in a straight line or 
linear direction.” Id., at 17-18. 
 
The Accused Resin Injector Products are provided with a plunger member that 
is carried by the cylinder.  The plunger member can be inserted in and 
retracted from the helical groove from the side, and thus is selectively laterally 
projectable into and out of engagement with the helical groove of the shaft 
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handle can be linearly slidably 
forced toward and away from 
the mouth of the cylinder. 

member.  When the plunger member is projected into helical groove the (as in 
the Accused Resin Injection Product on the right in the figures below), turning the 
handle portion forces movement of the shaft portion away from the mouth of 
the cylinder.  Thus keeping the piston steady, the Cylinder rotates about the 
piston as the shaft portion goes toward and away from the mouth of the 
cylinder, as shown below.  When the plunger member is withdrawn from the 
helical groove the (as in the Accused Resin Injection Product on the left in the 
figures below), the handle can be linearly slidably forced toward and away from 
the mouth of the cylinder. 
 

 
 

   
2 A device as defined in claim 1  See claim 1. 
2a wherein the plunger member 

is inserted through a wall of the 
cylinder for engagement and 
disengagement with the helical 
groove. 

The plunger member is inserted through a wall of the cylinder for engagement 
and disengagement of the helical groove.  See 1f analysis above. 
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Infringement Claim Chart for ‘372 Patent: 
 
1. A system for treating a 

break in glass comprising: 
 

Boyle admits that the “Accused Curing Lamp Products are a part of a system for 
treating a break in glass.” Boyle’s Response to Glas-Weld’s Request for Admission 
No. 35. 
 
Moreover certain Accused Curing Lamp Products comprise a system for treating a 
break in glass, including both an Accused Curing Lamp Product and an Accused 
Resin Injection Product. 
 

 
Surface Dynamix Website, Exhibit N to First Amended Complaint, pg. 2 of 53. 
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Surface Dynamix Website, Exhibit N to First Amended Complaint, pg. 4 of 53. 
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1a a resin injection system 
having laterally projected 
support legs, the outer 
extreme of which define a 
substantially annular shape, 
the support legs supporting 
the resin injection system in 
an operable position relative 
to the break; and 
 

The Court construed the term “outer extreme of which define a substantially annular 
shape” as “the outer ends of the support legs are shaped to define a ring-like or 
circular shape.” Claim Construction Order, at 22.  The Court further construed the 
term “operable position” as “a position such that the system can be used to repair 
glass.” Id., at 22-23. 
 
The Accused Curing Lamp Products include a resin injection system having 
laterally projected support legs.  The outer extreme of these support legs define 
a substantially ring-like, circular or annular shape. The support legs support the 
resin injection system in an operable position relative to the break in the glass to be 
repaired, where the resin injection system can be used to repair glass. 
 

 
Surface Dynamix Website, Exhibit N to First Amended Complaint, p. 2 of 53. 
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1b a lamp system, the lamp 
system having a housing 
and a light source mounted 
inside the housing, the 
housing and the light 
source having a 
substantially annular shape, 

The Court construed the term “housing” as "a structure that covers and/or protects 
the light source/bulb.” Claim Construction Order, at 23. 
 
Boyle admits that the “Accused Curing Lamp Products have a lamp system having 
a housing and a light source mounted inside the housing.” Boyle’s Response to 
Glas-Weld’s Request for Admission No. 39. 
 
Boyle further admits that the “Accused Curing Lamp Products have a lamp system 
having a housing and a light source having a substantially annular shape.” Boyle’s 
Response to Glas-Weld’s Request for Admission No. 41. 
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1c the lamp system mounted 
on the resin injection 
system whereby the light 
source defines a circular 
path within the annular 
shape of the support legs 
and the housing 
surrounding the support 
legs. 

The Court construed the term “mounted on” as “placed on, set on, attached to or 
fixed to.” Claim Construction Order at 23.  The Court construed the term 
“surrounding” as “enclosing or encircling the support legs.” Id., at 24. 
 
Such Accused Curing Lamp Products have a lamp system that is placed on or set on 
resin injection system, and further has a light source defines a circular path.  This 
circular path lies within the annular shape of the support legs.  Additionally, the 
outer surface of the housing encircles the support legs, which do not stick out of 
the housing. Therefore the housing is surrounding the support legs. 
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The suction cups of the resin injection system are its “feet” rather than its legs, and 
thus the fact that they extend beyond the housing does not preclude this element 
from being met.  Any suction cups on a resin injection system as described in the 
‘372 Patent would also extend past the housing disclosed therein.   
 

 
FIG. 2 of ‘372 Patent 
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To the extent the fact that the housing has cutouts which accommodate the ends of 
the support legs is found to preclude a finding of literal infringement, this element is 
still met under the doctrine of equivalents because the housing with the cut-outs 
serves the same function as the housing with the wall of the housing extending 
beyond the legs – namely, positioning the lamp relative to the resin injection system; 
in substantially the same way – by substantially surrounding the support legs in 
order to position the lamp; to achieve substantially the same result – the lamp is 
properly positioned and can cure the resin when being operated.  See also claims 12 
& 14 regarding interlocking features. 

   
2 The system of claim 1,  See claim 1. 

 
2a wherein the light source 

comprises a light bulb, the 
light bulb having a 
substantially annular shape, 
and configured to provide a 
predetermined type of light 
having a predetermined 
intensity value. 

Boyle admits that the “Accused Curing Lamp Products have a light source 
comprises a light bulb, the light bulb having a substantially annular shape, and 
configured to provide a predetermined type of light having a predetermined intensity 
value.” Boyle’s Response to Glas-Weld’s Request for Admission No. 45. 
 
See 1b. 

   
3 The system of claim 1, See claim 1 

 
3a wherein the housing 

comprises a bulb housing, 
the bulb housing having a 
substantially annular shape 
that substantially 
corresponds to the shape of 
the light source to facilitate 
accommodation of the light 
source within the bulb 
housing, and 

Boyle admits that the “Accused Curing Lamp Products have a bulb housing, the 
bulb housing having a substantially annular shape that substantially corresponds to 
the shape of the light source to facilitate accommodation of the light source within 
the bulb housing.” Boyle’s Response to Glas-Weld’s Request for Admission No. 47. 
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3b having a hole, proximately 
at a center of the bulb 
housing, configured to 
accommodate the resin 
injection system. 

Boyle admits that the “Accused Curing Lamp Products  have a bulb housing having 
a hole, proximately at canter of the bulb housing configured to accommodate the 
resin injection system.” Boyle’s Response to Glas-Weld’s Request for Admission No. 
49. 
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7 The system of claim 1 See claim 1 
7a further comprising a bulb 

shield, the bulb shield 
having a substantially 
annular shape that 
substantially corresponds to 
the shape of the light 
source and the housing, 
and configured to provide 
protection for the light 
source while facilitating 
maximum use of the light 
source at a predetermined 
intensity value. 

The Accused Curing Lamp Products have a bulb shield that has a substantially 
annular shape that substantially corresponds to the shape of the light source and 
the housing.  Furthermore, the bulb shield is designed and configured to provide 
protection for the light source while facilitating maximum use of the light source at 
a predetermined intensity value. 
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10 The system of claim 1, See claim 1. 
 

10a wherein the light source 
comprises a fluorescent 
light source configured to 
provide ultraviolet (UV) light 
at a predetermined intensity 
value. 
 

Boyle admits that “Accused Curing Lamp Products have a fluorescent light source 
configured to provide ultraviolet (UV) light at a predetermined intensity value.” 
Boyle’s Response to Glas-Weld’s Request for Admission No. 65. 

   
11 The system of claim 10, See claim 10. 

 
11a wherein the fluorescent 

light source comprises a 
fluorescent light source 
configured to provide (UV) 
light having a wavelength 
between 350 and 380 
nanometers. 
 

Boyle admits that the “Accused Curing Lamp Products have a fluorescent light 
source configured to provide (UV) light having a wavelength between 350 and 380 
nanometers. 
 

   
12 The system of claim 1, See claim 1. 
12a wherein the housing 

comprises a housing 
having interlocking 
features to facilitate 
integration with a support 
structure included in the 
resin injection system. 
 
 
 
 

The Court construed the term “interlocking features” as “features connecting to or 
locking together with the support structure of the resin injection system.” Claim 
Construction Order, at 30.  The Court also construed the term “support structure” as 
“a structure which supports the resin injection system.” Id., at 24-25. 
 
The housing has interlocking features that receive and accommodate the support 
legs of the resin injection system.  The support legs, together with the suction cups 
and locking lever, are part of the support structure of the resin injection system of the 
Accused Curing Lamp Products.  Thus the interlocking features facilitate 
integration with the support structure included in the resin injection system. 
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14 An apparatus comprising: The Accused Curing Lamp Products are an apparatus. 
14a a light bulb, the light bulb 

having a substantially 
annular shape configured to 
accommodate a resin 
injection system including a 
support structure having at 
least one radially projected 
support leg for supporting 
the system on a glass 
surface; and  

The Court construed the term “support structure” as “a structure which supports the 
resin injection system.” Claim Construction Order, at 24-25. 
 
The Accused Curing Lamp Products have a light bulb (identified below as the light 
source) having an annular shape that is configured to accommodate a resin 
injection system.  The resin injection system that it can accommodate includes a 
support structure having at least one radially projected support leg for supporting the 
system on a glass surface. 
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14b a bulb housing having a 
substantially annular shape 
that substantially 
corresponds to the shape of 
the light bulb to facilitate 
accommodation of the light 
bulb within the bulb 
housing, and 

The Accused Curing Lamp Products have a bulb housing (identified below as 
housing) having a substantially annular shape that substantially corresponds to the 
shape of the light bulb to facilitate accommodation of the light bulb within the bulb 
housing. 
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14c having an open bottom for 
projecting light onto said 
glass surface, and further 
having a top and a hole in 
the top, proximately at a 
center of the substantially 
annular shape of the bulb 
housing to facilitate 
operation of the injection 
system, said housing 
configured to accommodate 
the resin injection system, 

The Accused Curing Lamp Products have a bulb housing with an open bottom so 
that light can be projected onto the glass surface.   
 
Boyle admits that the “Accused Curing Lamp Products have a the bulb 
housing,having a top and a hole in the top proximately at a center of the 
substantially annular shape of the bulb housing to facilitate operation of the 
injection system.” Boyle’s Response to Glas-Weld’s Request for Admission No. 79. 
 
Boyle further admits that the “Accused Curing Lamp Products have a housing 
configured to accommodate the resin injection system.  Boyle’s Response to Glas-
Weld’s Request for Admission No. 81. 
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and 
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14d the light bulb overlying the 
at least one radially 
projected support leg of the 
support structure resulting in 
the annular light bulb 
having a relatively close 
diameter that is radially 
inward of the radial 
projection of said at least 
one radially projected 
support leg. 
 

The Accused Curing Lamp Products have a light bulb that – when accommodating 
a resin injection system – overly at least one radially projected support leg of the 
support structure of the resin injection system.  As a result, the annular light bulb 
has a relatively close diameter that is radially inward of the radial projection of said at 
least one radially projected support leg of the resin injection system. 
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15 The apparatus of claim 14 See claim 14. 
15a further comprising a bulb 

shield, the bulb shield 
having a substantially 
annular shape that 
substantially corresponds to 
the shape of the light bulb, 
and configured to provide 
protection for the light bulb 
while facilitating maximum 
use of the light at the 
predetermined intensity 
value. 
 

The Accused Curing Lamp Products have a bulb shield that has a substantially 
annular shape that substantially corresponds to the shape of the light bulb.  
Furthermore, the bulb shield is designed and configured to provide protection for 
the light bulb while facilitating maximum use of the light bulb at a predetermined 
intensity value. 
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18 The apparatus of claim 14, See claim 14. 
18a wherein the light bulb 

comprises a fluorescent 
bulb configured to provide 
ultraviolet (UV) light at the 
predetermined intensity 
value. 
 

Boyle admits that the “Accused Curing Lamp Products have a fluorescent bulb 
configured to provide ultraviolet (UV) light at the predetermined intensity value.”  
Boyle’s Response to Glas-Weld’s Request for Admission No. 91. 
 

   
19 The apparatus of claim 18 See claim 18. 
19a wherein the fluorescent bulb 

comprises a fluorescent 
bulb configured to provide 
(UV) light having a 
wavelength between 350 
and 380 nanometers. 

Boyle admits that the “Accused Curing Lamp Products have a fluorescent bulb 
configured to provide (UV) light having a wavelength between 350 and 380 
nanometers.”  Boyle’s Response to Glas-Weld’s Request for Admission No. 93. 

 

EXHIBIT C 
PAGE 87 OF 94

Case 6:12-cv-02273-AA    Document 262-3    Filed 07/05/16    Page 87 of 94



 

 

 

 

EXHIBIT F 

EXHIBIT C 
PAGE 88 OF 94

Case 6:12-cv-02273-AA    Document 262-3    Filed 07/05/16    Page 88 of 94



UNITED STATES DISTRICT COURT

DISTRICT OF OREGON

EUGENE DIVISION

GLAS-WELD SYSTEMS, INC., an Oregon
Corporation, Case No. 6:12-cv-02273-
AA

Plaintiff, Defendant Christopher Boyle's reply to 
plaintiff's INTERROGATORIES 

v. (NOS. 7&24)  
MICHAEL P. BOYLE, dba SURFACE
DYNAMIX, and CHRISTOPHER M. BOYLE

Defendant.

General Objections

Each of plaintiffs’ responses, in addition to any specifically stated objections, is 

subject to and incorporates the following General Objections.  The assertion of the 

same, similar, or additional objections, or a partial response to an individual 

interrogatory  does not waive any of defendants General Objections.

1. Plaintiffs object to these interrogatories to the extent that they are over-broad and 

unduly burdensome and impose obligations in excess of those imposed by the Federal Rules of 

Civil Procedure.

2. Defendant objects to these interrogatories to the extent that they seek to impose 

burdens or obligations inconsistent with, or in excess of, those imposed by the Federal Rules of 

Civil Procedure, the Local Rules, or any other applicable rules and statutes.  Defendant will 

respond to each of the Requests in accordance with the requirements of the Federal and Local 

Rules.
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3. Defendant objects to these interrogatories to the extent that they seek information that 

is neither relevant to the claims or defenses of any party to this litigation, nor reasonably 

calculated to lead to the discovery of admissible evidence.

4. Defendant objects to these interrogatories to the extent that they seek information 

protected from disclosure by the attorney-client privilege, the attorney work product doctrine, or 

any other applicable privilege, protection, or immunity.  No information subject to such 

privilege, protection, or immunity will be provided.

5. The inadvertent disclosure by defendant of information protected by the attorney-

client privilege, the attorney work product doctrine, or any other applicable privilege, protection, 

or immunity, shall not constitute a waiver by plaintiffs of such protection.

6. In response to these interrogatories, defendant does not concede that any of the 

responses or information contained herein is relevant or admissible.  defendant reserves the right 

to object, on the grounds of competency, privilege, relevance, materiality, or otherwise, to the 

use of this information for any purpose, in whole or in part, in this action or in any other action.

7. Defendant objects to these interrogatories on to the extent that they seek solely to 

expose trade secrets and provide the Plaintiff with secret information which would create and 

disproportionate competitive advantage in favor of the Plaintiff. 

8. Defendant object to these interrogatories to the extent that they call for legal 

conclusions or otherwise attempt to re-cast legal issues as factual matters.  e.g., Lakehead Pipe 

Line Co. v. Am. Home Assurance Co., 177 F.R.D. 454, 458 (D. Minn. 1997) (finding requests 

for ratification of legal conclusions applied to operative facts of the case to represent improper 

request for admission of pure matter of law); English v. Cowell, 117 F.R.D. 132, 135 (C.D. Ill. 

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
2

EXHIBIT C 
PAGE 90 OF 94

Case 6:12-cv-02273-AA    Document 262-3    Filed 07/05/16    Page 90 of 94



1986) (holding that requests for admission of existence of statute or that party is subject to statute 

constitute improper requests for legal conclusion).

9. Defendant objects to any interrogatories that employs imprecise specifications of the 

information sought as vague and ambiguous.

10. Unless otherwise stated,  interrogatories will not provide any information 

encompassed by the foregoing objections.

  ----------------------------------------

The following Responses reflect defendants present knowledge, information and belief 

and may be subject to change or modification based on defendant further discovery, or 

facts or circumstances which may come to plaintiffs’ knowledge.  Defendant specifically 

reserve the right to further supplement, amend or otherwise revise their Responses to 

these Requests in accordance with Fed. R. Civ. P. 26(e).

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
3
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INTERROGATORIES

INTERROGATORY NO. 7

Response: I object to interrogatory No.7 on the basis of of my aforementioned 

General Objections. Alternatively, this request seek legal conclusions which have not 

yet been set forth by the court through the claims construction process. As such it is not 

currently possible to provide the information requested in interrogatory No. 7. This 

response may be amended upon completion of the courts claims construction ruling. 

Alternatively , Patent '180: Claim #1; the alleged infringing product have no 

helical thread form; No mechanism for convertibility; and no plunger member. Patent 

'372: Claim #1; the alleged infringing product does not mount on a resin injection 

system. Claim #14; the alleged infringing product does not have a bulb which is “radially 

inward” of a support structure or a light bulb that is “relatively close” in diameter. Claim 

#20; the alleged infringing product does not have a connectable power cord or a handle 

configured to receive a connectable power cord. 

INTERROGATORY NO. 24

Response: At this time defendant Christopher Boyle has yet to secure any 

experts. 

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
4
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VERIFICATION

I,          Chris Boyle,    have read the foregoing Defendant Christopher Boyle's reply 

to plaintiff's  INTERROGATORIES (NOS.  7&24).   I  have  personal  knowledge  of  the 

Answers contained herein, and thus believe and on that ground allege that the matters  

stated in the foregoing document are true and correct.

I declare under penalty of perjury under 28 U.S.C. § 1746 and the laws of the 

United States of America that the foregoing is true and correct.

By:___Chris Boyle_____________

Dated:  __7-2, 2014

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
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CERTIFICATE OF SERVICE

I hereby certify that I served a true and correct copy of the foregoing Defendant 

Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24) on July 2nd, 

2014 by: 

 mail with postage prepaid, deposited in the US mail,

 hand delivery,

 facsimile transmission,

 overnight delivery,

 electronic notification or email.

If served by facsimile transmission, attached to this certificate is the printed

confirmation of receipt of the document(s) generated by the transmitting machine. I

further certify that said copy was placed in a sealed envelope delivered as indicated

above and addressed to said attorney(s) at the address(es) listed below:

Attorneys for Plaintiff

Robert E. Barton, OSB No. 814637
E-mail: rbarton@cosgravelaw.com
Paul A. C. Berg, OSB No. 062738
E-mail: pberg@cosgravelaw.com

James A. Gale, FSB No. 371726
E-mail: JGale@feldmangale.com
Gregory L. Hillyer, FSB No. 682489
E-Mail: GHillyer@FeldmanGale.com
Javier Sobrado, FSB No. 44992
E-Mail: JSobrado@FeldmanGale.com

Defendant Pro Se, Christopher M. Boyle

Defendant Christopher Boyle's reply to plaintiff's INTERROGATORIES (NOS. 7&24)
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