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Fusion Chamber Castings
Phase 1
C Pattern Dimensional Inspection
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The Process

Step 1: Develop Single Reference Frame

«  Step 2: Scan Parts

Step 3: Inspect Part Using CAD and Scan Data
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Develop Single Reference System

Retro-Reflective targets are added

hotos of targets are taken

A single 3D reference 1s built

@ / from photos of targets

Scans can then be individually
tied to the single 3D reference
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Scan Parts

The Konica Minolta Vivid 91 1s
used to digitize the part
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Inspection

The scan data 1s fit onto the CAD

A color map 1s created to show the
deviation from original CAD intent
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3D CAD

Click the image to view the models in 3D
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D1 — Appears to be a small step in Machined
patterns that is not in CAD.

Click this image for a detail view of D1

W IS cenop. oo - 67 2-00R-T00R




=2 S5CaNCO
<« CORE 3

02700
02400

Q2100

0100

01500

0 z00

.a00n

0 0600

0.o0oa

W IS cenop. oo - 67 2-00R-T00R




=205CaNCO

CORE 4 DRAG 1

01500
01200
R
0.ae00

0Laz00

oonoa

W IS cenop. oo - 67 2-00R-T00R




=2 S5CaNCO
<« CORE4 DRAG 5

0,3000

0.2700
- 0.2400
 0.2100

0100

01S00

C0Az00

00800

00600

0.8200

0.o0o00

W IS cenop. oo - 67 2-00R-T00R




=2 S5CaNCO
<« CORE 5

0.2700

02400

00000

W IS cenop. oo - 67 2-00R-T00R




=2 S5CaNCO
<« CORE 6

02500

02250

0Z00m

L B 1

0.1 500

01250

0.1 Oid

00750

oS00

T 1 1 1 0.ozsn
No major concerns identified.
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Motes:

A) These local high values at sharp corners are
due to an inherent limitation of optical scanning
and should be disregarded. www. IDScenco.com - §73-608-7008
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w o Core7 has a local flat spot on one of the

; | risers. Click image on left for detail view.
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Mote: The center pottion of Cor=®A was captured in the Cor=0B
azzembly. Since the geometry is the same in the center portion, refer to
OB for more data on the center sechion.
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- B : _ | Note: Image 4 set at different legend
MNote: Views 1-3 set at different legend than most other inspection xiaRae: s s Hhe tuiler acenr s Band

pluu.z, to account for known Ia.tgg dﬂf_iatiﬂq. The CoreOB CAD file PR R T R
had izzues zo the above comparizon 13 agamnst the CoreDA file,
which has a different offzet in the winding raceway, thus
accounting for the high deviations there.
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COERE 10
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COERE 11
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CORE 13
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COERE 14
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Casting

Detail 1
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Casting
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Casting Detail 1
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Casting Detail 1

W IS cenop. oo - 67 2-00R-T00R



Casting Detail 2
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JD SCENCO www.3DScanco.com

‘ 1143 Barrett Bluff Drive — Lawrenceville, GA 30045 — (678) 698 7998

January 25, 2005
Project # 0501 Phase 1

Fusion Chamber
Casting C

Brad Goddard

Division Manager
Lawton Pattern Division
1950 De Pere, WI 54115
bradg@calawton.com
920-246-0060

This letter is intended to document the results and findings of Phase I of a dimensional inspection service
project performed for CA Lawton on 01/10/05 — 01/12/05. Part geometries were optically digitized and
compared against supplied theoretical CAD files.

In general the as-built geometry was consistent with the theoretical design. The casting was being prepared
for x-ray analysis as pictured below. Surface defects had apparently been removed for repair and additional
stock had been added in other areas. Those areas that had been treated were not analyzed. The majority of
the measurements sampled deviated by less than 0.2 inches, and no observations were made in excess of
0.5 inches. Please see images below for more details.

Casting C — MetalTek Int. —1/10/2005

Disclaimer:

The results of this analysis are believed to be reliable but are not to be construed as providing a warranty, including any warranty of
merchantability or fitness for purpose, or representation for which 3dScanCo assumes legal responsibility. Client should undertake
sufficient verification and testing to determine the suitability of any information presented. It is the sole responsibility of the Client to
review the results and make any determinations. Nothing herein is to be taken as permission, inducement or recommendation by
3dScanCo to practice any patented invention without a license or to in any way infringe upon the intellectual property rights of any other

party.
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Color Map Deviation Plots:
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Detailed Report

Detail 1

Detail 2
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TERMS AND CONDITIONS OF SALE — 3D SCANNING PRODUCTS AND SERVICES

1. AGREEMENT This Quotation is an offer for 3dScanCo, LLC to sell the
services/products described herein and is expressly conditioned upon Client's acceptance
to be binding upon 3dScanCo. By accepting this offer, Client agrees to and accepts all
these terms and conditions; any additional or different terms or conditions contained in
any document sent by Client to 3dScanCo shall be of no effect. By acceptance of any
services produced hereunder, Client specifically waives any additional, or different terms
or conditions. Acceptance hereof shall occur when Client (1) in writing, by facsimile
transmittal (FAX), or otherwise authorizes 3dScanCo to perform any of the work, shown
on the face hereof, or (II) 3dScanCo delivers any of the services described herein to
Client, whichever occurs first. Upon acceptance by Client, this document constitutes the
entire agreement ("Agreement") between 3dScanCo and Client and Client’s permitted
successors and assigns and supersedes all previous written or oral agreements or
understandings between the parties with respect to the subject matter of this
Agreement, and may not be assigned by the client without the advance written consent
of the 3dScanCo. Any provision hereof prohibited or unenforceable under applicable law
shall be ineffective only to such extent and without invalidating the remaining provisions
of this document. No order may be canceled or altered by Client except upon
3dScanCo's prior written consent. [Client acknowledges that the work performed by
3dScanCo pursuant to this Agreement is a service, and that although 3dScanCo may
produce a product in conjunction with that service, the predominant thrust of
3dScanCo's work is a service.]

Client acknowledges that delivery dates set forth in the Quotation represent estimated
delivery dates and are not intended to be binding upon 3dScanCo. Acceptance by Client
of services as set forth in the Quotation (or subsequently agreed to by the parties) AND
no communication to the contrary by Client to 3dScanCo within ten (10) days after such
acceptance constitutes admission by the Client of 3dScanCo's satisfaction of its
obligations to Client. 3dScanCo shall not be liable for any damage resulting from any
cause beyond 3dScanCo's control, including, without limitation, an act of God, act of the
Client, embargo or the government act, regulation or request, fire, accident, strike,
slowdown, war, delay in transportation, inability to obtain necessary labor, materials, or
manufacturing facilities.

2. RIGHT TO CHANGES 3dScanCo has the right to cancel and declare null and void
this Agreement without liability to the Client other than refunding to Client any payment
for services tendered prior to cancellation. Any changes in drawings, materials, design
specifications, or masters which affect the scope of the project, will entitle 3dScanCo to
establish new prices, and if work has been started, 3dScanCo shall be properly
reimbursed for work already performed if the work was approved by the client. Client
has the right to cancel a product development program at any time by written notice to
3dScanCo. The Client remains obligated to pay for work performed through the date
that the cancellation notice is received by 3dScanCo plus a cancellation charge equal to
25% of the quoted fee for the canceled service.

3. PAYMENT Prior to commencement of work, Client will deposit 50% of the quoted
fee with 3dScanCo, with the remainder due upon completion of each phase. Invoices
are due and payable per the terms so noted on respective invoice ("due date"). Any
amount not paid by due date shall be subject to a finance charge of 1.5% per month
until paid. Client agrees to pay all 3dScanCo's reasonable attorney fees, collection fees
and costs arising out of any breach by Client of this or any subsequent Quotation or
Agreement. 3dScanCo shall not be obligated to perform upon any order until 3dScanCo
receives any agreed upon deposit. Amounts held on deposit shall not bear interest.

All prices quoted shall be exclusive of transportation from the F.O.B. point, insurance,
taxes, license fees, customs fees, duties and other charges related thereto. If 3dScanCo
pays any such shipping charges, premiums, taxes, fees, duties, and other charges,
Client will promptly reimburse 3dScanCo therefore. Client shall report and pay any and
all such shipping charges, premiums, taxes, fees, duties, and other charges related
thereto and shall hold 3dScanCo harmless therefrom.

4. PATENTS, COPYRIGHTS: APPROVAL 3dScanCo neither warrants nor represents
that any services furnished hereunder may create rights, which may be patentable or
copyrightable. Client shall review and approve all plans, drawings, sketches, renderings,
diagrams, specifications, models, and prototypes prepared for Client by 3dScanCo
(collectively "design work"). Such approval shall constitute Client's warranty and
representation to 3dScanCo that no design work or product produced by 3dScanCo for
Client infringes upon any patent, copyright, or trade secret. Client acknowledges that
3dScanCo is relying upon Client's representations herein and that 3dScanCo has not
made, and is not obligated to make, any independent inquiry or investigation. Upon
receipt by 3dScanCo of all payments due under this Agreement, all final designs or
concepts presented by 3dScanCo under this Agreement will become the property of the
Client. 3dScanCo will assist the Client in protecting any proprietary rights herein upon
reimbursement of its charges for time and expenses.
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5. INDEMNIFICATION Client will indemnify and hold harmless 3dScanCo from and
against any and all product liability claims, including but not limited to any and all claims
for personal injuries or property damages caused by any alleged defect in the product.
Client understands that 3dScanCo will perform no products testing and that 3dScanCo is
not responsible for providing any written warnings or instructions to Client or any other
party. 3dScanCo will make best efforts to meet design specifications as set forth by
Client but Client is not relying on any advice given by 3dScanCo concerning safety or
testing of the products. Client shall obtain and maintain product liability insurance
coverage in a sufficient amount to cover all product liability exposure, which insurance
shall be primary for any claim arising out of a product. When requested by 3dScanCo,
Client agrees to provide 3dScanCo with a certificate of insurance naming 3dScanCo as
an additional insured before any final parts or design is completed.

Client will indemnify and hold harmless 3dScanCo from and against any claim that the
design work contemplated by this Agreement violates any patent, trademark or other
proprietary rights. EXCEPT AS OTHERWISE SPECIFICALLY PROVIDED IN
WRITING FROM 3DSCANCO TO CLIENT, 3DSCANCO MAKES NO WARRANTIES
WITH RESPECT TO THE GOODS/ITEMS/SERVICES COVERED HEREUNDER,
AND SELLER EXPRESSLY DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS,
STATUTORY OR IMPLIED, INCLUDING THOSE OF MERCHANTABILITY AND OF
FITNESS FOR ANY PARTICULAR PURPOSE.

The parties to this Agreement intend for this indemnity provision to survive the
expiration of this Agreement.

6. LIMITATION OF LIABILITY - 3DSCANCO SHALL NOT BE LIABLE TO THE
CLIENT OR ANY OTHER PERSON OR ENTITY FOR SPECIAL, INCIDENTAL,
INDIRECT, EXEMPLARY, PUNITIVE OR CONSEQUENTIAL DAMAGES
RESULTING FROM 3DSCANCO'S FAILURE TO PERFORM UNDER THIS
AGREEMENT, SUCH AS, BUT NOT LIMITED TO, LOSS OF OTHER PROPERTY OR
EQUIPMENT, LOSS OF PROFITS OR REVENUE, COST OF CAPITAL OR CLAIMS
FOR SERVICE INTERRUPTIONS. THE REMEDIES OF THE CLIENT SET FORTH
HEREIN ARE EXCLUSIVE, AND THE LIABILITY OF 3DSCANCO WITH RESPECT
TO THE QUOTATION, OR ANYTHING DONE IN CONNECTION THEREWITH
SUCH AS THE PERFORMANCE OR BREACH THEREOF, OR FROM THE
PERFORMANCE, MANUFACTURE OR SALE, DELIVERY OF ANY PRODUCT OR
SERVICE COVERED BY OR FURNISHED UNDER THIS QUOTATION, WHETHER
IN CONTRACT, IN TORT, UNDER ANY WARRANTY, OR OTHERWISE, SHALL
NOT EXCEED THE PAYMENTS RECEIVED BY 3DSCANCO FROM THE CLIENT
FOR THE PRODUCT OR SERVICE ON WHICH SUCH LIABILITY IS BASED. THIS
LIMITATION SHALL APPLY WHETHER OR NOT THE CLIENT OR SUCH OTHER
PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF ANY OTHER DAMAGES.

THE PARTIES TO THIS AGREEMENT INTEND FOR THIS LIMITATION OF
LIABILITY PROVISION TO SURVIVE THE EXPIRATION OF THIS AGREEMENT.

7. Professional Credit Upon public release of the product developed under this
agreement, Client grants 3dScanCo the right to use the design work in its promotional
and advertising materials.

8. NO WAIVER No provision hereof and no breach of any provision hereof shall be
deemed waived by any previous waiver of such provision or of any breach thereof, by
any previous custom, practice, or course of dealing or by 3dScanCo's failure to object to
provisions contained in any communication order from Client.

9. Statute of Limitation. No action arising out of, in connection with, or relating to
this Agreement or the subject of this Agreement shall be brought more than one (1)
year after the accrual of the cause of action. This period shall not be extended for any
reason, except by the written consent of both parties. All statutes or provisions of law
which would toll or otherwise affect the running of the period of limitation are hereby
waived, and no such statute or provision of law shall operate to extend the period
limited in this paragraph.

10. WARRANTY - Equipment is subject to the original manufacturer’s prevailing
warranty, terms and conditions. 3dScanCo provides no warranties in any way that
extend beyond the original manufacturer’s warranty. The results of any services are
believed to be reliable but are not to be construed as providing a warranty, including
any warranty of merchantability or fitness for purpose, or representation for which
3dScanCo assumes legal responsibility. Client should undertake sufficient verification
and testing to determine the suitability of any information presented. It is the sole
responsibility of the Client to review the results and make any determinations.
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