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Preface
Public Comment 
This guidance is being issued to address the Coronavirus Disease 2019 (COVID-19) public 
health emergency. This guidance is being implemented without prior public comment because 
the Food and Drug Administration (FDA or the Agency) has determined that prior public 
participation for this guidance is not feasible or appropriate (see section 701(h)(1)(C) of the 
Federal Food, Drug, and Cosmetic Act (FD&C Act) and 21 CFR 10.115(g)(2)). This guidance 
document is being implemented immediately, but it remains subject to comment in accordance 
with the Agency’s good guidance practices. 


Comments may be submitted at any time for Agency consideration. Submit written comments to 
the Dockets Management Staff (HFA-305), Food and Drug Administration, 5630 Fishers Lane, 
Rm. 1061, Rockville, MD 20852. Submit electronic comments to https://www.regulations.gov. 
All comments should be identified with the docket number FDA-2020-D-1138 and complete 
title of the guidance in the request. 


Additional Copies 
Additional copies are available from the FDA webpage titled “Coronavirus Disease 2019 
(COVID-19),” available at https://www.fda.gov/emergency-preparedness-and-response/mcm-
issues/covid-19-related-guidance-documents-industry-fda-staff-and-other-stakeholders, and the 
FDA webpage titled “Search for FDA Guidance Documents,” available at 
https://www.fda.gov/regulatory-information/search-fda-guidance-documents. You may also send 
an e-mail request to CDRH-Guidance@fda.hhs.gov to receive a copy of the guidance. Please 
include the document number 20018 and complete title of the guidance in the request. 


Questions 
For questions about this document, contact 1-888-INFO-FDA or CDRH-COVID19-
SurgicalMasks@fda.hhs.gov 



https://www.regulations.gov/

https://www.fda.gov/emergency-preparedness-and-response/mcm-issues/covid-19-related-guidance-documents-industry-fda-staff-and-other-stakeholders

https://www.fda.gov/emergency-preparedness-and-response/mcm-issues/covid-19-related-guidance-documents-industry-fda-staff-and-other-stakeholders

https://www.fda.gov/regulatory-information/search-fda-guidance-documents

mailto:CDRH-Guidance@fda.hhs.gov

mailto:CDRH-COVID19-SurgicalMasks@fda.hhs.gov

mailto:CDRH-COVID19-SurgicalMasks@fda.hhs.gov
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Enforcement Policy for Face Masks 
and Respirators During the 


Coronavirus Disease (COVID-19) 
Public Health Emergency (Revised) 


Guidance for Industry and 
Food and Drug Administration Staff 


I. Introduction 
The Food and Drug Administration (FDA or the Agency) plays a critical role in protecting the United 
States from threats such as emerging infectious diseases, including the Coronavirus Disease 2019 
(COVID-19) pandemic. FDA is committed to providing timely guidance to support response efforts 
to this pandemic. 


FDA is issuing this guidance to provide a policy to help expand the availability of general use face 
masks for the general public and particulate filtering facepiece respirators (including N95 respirators) 
for health care professionals during this pandemic. 


This policy is intended to remain in effect only for the duration of the public health emergency 
related to COVID-19 declared by the Department of Health and Human Services (HHS), including 
any renewals made by the Secretary in accordance with section 319(a)(2) of the Public Health 
Services (PHS) Act. 


Given this public health emergency, this guidance is being implemented without prior public 
comment because the FDA has determined that prior public participation for this guidance is not 
feasible or appropriate (see section 701(h)(1)(C)(i) of the Federal Food, Drug, and Cosmetic Act 
(FD&C Act) and 21 CFR 10.115(g)(2)). This guidance document is being implemented immediately, 
but it remains subject to comment in accordance with the Agency’s good guidance practices. 


This guidance represents the current thinking of the Food and Drug Administration (FDA or 
Agency) on this topic. It does not establish any rights for any person and is not binding on 
FDA or the public. You can use an alternative approach if it satisfies the requirements of the 
applicable statutes and regulations. To discuss an alternative approach, contact the FDA staff 
or Office responsible for this guidance as listed on the title page.
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In general, FDA’s guidance documents, including this guidance, do not establish legally enforceable 
responsibilities. Instead, guidances describe the Agency’s current thinking on a topic and should be 
viewed only as recommendations, unless specific regulatory or statutory requirements are cited. The 
use of the word should in Agency guidance means that something is suggested or recommended, but 
not required. 


II. Background 
There is currently an outbreak of respiratory disease caused by a novel coronavirus.  The virus has 
been named “SARS-CoV-2,” and the disease it causes has been named “Coronavirus Disease 
2019” (COVID-19).  On January 31, 2020, the Department of Health and Human Services (HHS) 
issued a declaration of a public health emergency related to COVID-19 and mobilized the 
Operating Divisions of HHS.1  In addition, on March 13, 2020, the President declared a national 
emergency in response to COVID-19.2  


SARS-CoV-2 has demonstrated the capability to spread rapidly, leading to significant impacts on 
healthcare systems and causing societal disruption. The potential public health threat posed by 
COVID-19 is high, both globally and to the United States. To respond effectively to the COVID-19 
outbreak, appropriate clinical management and infection control in conjunction with implementation 
of community mitigation efforts are critical. 


FDA believes the policy set forth in this guidance may help address these urgent public health 
concerns by clarifying the regulatory landscape of face masks and respirators, helping to expand the 
availability of general use face masks for use by the general public, and of filtering facepiece 
respirators (including N95 respirators) for use by health care professionals in healthcare settings. 


III. Scope 
There are many products marketed in the United States as “face masks” that offer a range of 
protection against potential health hazards. Face masks and respirators are regulated by FDA when 
they meet the definition of a device under section 201(h) of the Federal Food, Drug, and Cosmetic 
Act (FD&C Act). Generally, face masks fall within this definition when they are intended for a 
medical purpose, including for use by health care professionals.3 Face masks that are not intended for 
a medical purpose are not medical devices, as described in further detail below. FDA-regulated face 
masks and respirators are listed in Table 1: 


                                                
1 Secretary of Health and Human Services Alex M Azar, Determination that a Public Health Emergency Exists. (Jan. 31, 
2020), available at https://www.phe.gov/emergency/news/healthactions/phe/Pages/2019-nCoV.aspx). 
2 Proclamation on Declaring a National Emergency Concerning the Novel Coronavirus Disease (COVID-19) Outbreak 
(Mar. 13, 2020), available at https://www.whitehouse.gov/presidential-actions/proclamation-declaring-national-
emergency-concerning-novel-coronavirus-disease-covid-19-outbreak/. 
3 As used in this guidance “intended for a medical purpose” means that the device is intended for use in the diagnosis of 
disease or other conditions, or in the cure, mitigation, treatment, or prevention of disease and, therefore, meets the 
definition of “device” set forth in section 201(h) of the FD&C Act. 



https://www.phe.gov/emergency/news/healthactions/phe/Pages/2019-nCoV.aspx

https://www.whitehouse.gov/presidential-actions/proclamation-declaring-national-emergency-concerning-novel-coronavirus-disease-covid-19-outbreak/

https://www.whitehouse.gov/presidential-actions/proclamation-declaring-national-emergency-concerning-novel-coronavirus-disease-covid-19-outbreak/
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Table 1
Classification 
Regulation 


Device Type Product 
Code4


21 CFR 878.4040 


Mask, Surgical FXX 
Pediatric/Child Facemask OXZ 
Accessory, Surgical Apparel (Face Shield)5 LYU 
Surgical mask with antimicrobial/antiviral agent OUK 
Respirator, Surgical MSH 
N95 Respirator with Antimicrobial/Antiviral Agent ONT 


21 CFR 880.6260 
N95 Respirator with Antimicrobial/Antiviral Agent for Use 
by the General Public in Public Health Medical 
Emergencies 


ORW 


21 CFR 880.6260 Respirator, N95, for Use by the General Public in Public 
Health Medical Emergencies 


NZJ 


This policy does NOT apply to other types of masks including but not limited to those in Table 2. 


Table 2
Classification 
Regulation 


Device Type Product 
Code 


21 CFR 868.5450 Humidifier, Respiratory Mask OBN 
Humidifier, Respiratory Gas BTT 


21 CFR 868.5550 Mask, Anesthetic, Gas BSJ 
21 CFR 868.5580 Mask, Oxygen BYG 
21 CFR 868.5600 Mask, Oxygen, Low Concentration, Venturi BYG 
21 CFR 868.5570 Mask, Oxygen, Non-Rebreathing KGB 


21 CFR 868.5905 Resuscitator, Manual, Non Self-Inflating NHK 
Mask, Ventilator, Non-Continuous, Reprocessed NMC 


21 CFR 868.5560 Strap, Head, Gas Mask BTK 


FDA recognizes that, when alternatives, such as FDA-cleared masks or respirators, are unavailable, 
individuals, including healthcare professionals, might improvise PPE. FDA does not intend to object 
to individuals’ distribution and use of improvised PPE when no alternatives, such as FDA-cleared 
masks or respirators, are available. 


                                                
4 For more information see the Product Classification Database at 
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPCD/classification.cfm. 
5 The scope of this guidance is limited to face shields under product code LYU, “Accessory, Surgical Apparel.”  A face 
shield is a class I device and is exempt from premarket notification requirements under 510(k) of the FD&C Act  See 21 
CFR 878.4040.  Face shields combined with devices other than a face mask (e.g., a gown, hood or toga) are not within 
the scope of this guidance. See “Enforcement Policy for Gowns, Other Apparel, and Gloves During the Coronavirus 
Disease (COVID-19) Public Health Emergency” available at https://www.fda.gov/regulatory-information/search-fda-
guidance-documents/enforcement-policy-gowns-other-apparel-and-gloves-during-coronavirus-disease-covid-19-public-
health.  



https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPCD/classification.cfm?id=157

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPCD/classification.cfm

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enforcement-policy-gowns-other-apparel-and-gloves-during-coronavirus-disease-covid-19-public-health

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enforcement-policy-gowns-other-apparel-and-gloves-during-coronavirus-disease-covid-19-public-health

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enforcement-policy-gowns-other-apparel-and-gloves-during-coronavirus-disease-covid-19-public-health
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IV. Definitions 
For the purposes of this guidance, the following definitions are used. 


Face Mask – A mask, with or without a face shield, that covers the user’s nose and mouth and may 
or may not meet fluid barrier or filtration efficiency levels. 


Face Shield - A face shield is a device used to protect the user's eyes and face from bodily fluids, 
liquid splashes, or potentially infectious materials. Generally, a face shield is situated at the crown of 
the head and is constructed with plastic to cover the user’s eyes and face. 


Surgical Mask – A mask that covers the user’s nose and mouth and provides a physical barrier to 
fluids and particulate materials. The mask meets certain fluid barrier protection standards and Class I 
or Class II flammability tests6. 


Filtering Facepiece Respirator – A filtering facepiece respirator (FFR) is a device that is a 
disposable half-face-piece non-powered air-purifying particulate respirator intended for use to cover 
the nose and mouth of the wearer to help reduce wearer exposure to pathogenic biological airborne 
particulates. 


N95 Respirator – A disposable half-mask filtering facepiece respirator (FFR) that covers the user’s 
airway (nose and mouth) and offers protection from particulate materials at an N95 filtration 
efficiency level per 42 CFR 84.181.  Such an N95 FFR used in a healthcare setting is  regulated by 
FDA under 21 CFR 878.4040 (FDA product code MSH) and is either a class II device that is exempt 
from premarket notification requirements under section 510(k) of the FD&C Act or is a class II 
cleared device. 


NIOSH Approved N95 Respirator – An N95 respirator, approved by NIOSH that meets filtration 
efficiency level per 42 CFR 84.181. 


Surgical N95 Respirator – A disposable FFR used in a healthcare setting that is worn by HCP 
during procedures to protect both the patient and HCP from the transfer of microorganisms, body 
fluids, and particulate material at an N95 filtration efficiency level per 42 CFR 84.181.  A surgical 
N95 respirator is regulated by FDA under 21 CFR 878.4040 (FDA product code MSH) and is either 
a class II device that is exempt from premarket notification requirements under section 510(k) of the 
FD&C Act or is a class II cleared device. 


V. Policy 
A. Overview 


FDA is taking steps to expand the availability of face masks and respirators and believes the policy 
set forth in this guidance may help address the urgent public health concerns caused by shortages of 
such products by taking a risk-based approach and clarifying the policies that FDA intends to apply 


                                                
6 CPSC CS-191-53 Flammability Test Method (16 CFR 1610) Standard for Flammability of Clothing Textiles. 
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to masks and respirators, including these products’ associated indications and claims. 


B. Face Masks, Face Shields, and N95 Respirators Not Intended 
for a Medical Purpose 


Face masks, face shields, and N95 respirators are devices when they meet the definition of a device 
set forth in section 201(h) of the FD&C Act. Under section 201(h) of the FD&C Act, these products 
are devices when they are intended for use in the diagnosis of disease or other conditions or in the 
cure, mitigation, treatment, or prevention of disease. 


Other face masks, face shields, and filtering facepiece respirators are marketed to the general public 
for general, non-medical purposes, such as use in construction and other industrial applications. 
Because they are not intended for use in the diagnosis of disease or other conditions or in the cure, 
mitigation, treatment, or prevention of disease, FDA device marketing authorization is not required, 
and all the other requirements of the FD&C Act do not apply to manufacturers, importers, and 
distributors of these products. 


Face masks, face shields, and respirators are devices when they are intended for a medical purpose, 
such as prevention of infectious disease transmission (including uses related to COVID-19).  Face 
masks, face shields, and respirators are not devices when they are intended for a non-medical 
purpose, such as for use in construction.  When evaluating whether these products are intended for a 
medical purpose, among other considerations, FDA will consider whether: 


1) they are labeled or otherwise intended for use by a health care professional; 
2) they are labeled or otherwise for use in a health care facility or environment; and 
3) they include any drugs, biologics, or anti-microbial/anti-viral agents. 


C. Face Masks Intended for a Medical Purpose that are NOT 
Intended to Provide Liquid Barrier Protection 


In general, FDA recommends that health care providers follow current Centers for Disease Control 
and Prevention (CDC) guidance regarding personal protective equipment (PPE) that should be used 
during the COVID-19 outbreak.7 Health care employers must also comply with standards of the 
Occupational Safety and Health Administration (OSHA) that require PPE to protect workers and that 
apply to infectious disease hazards.8 To help foster the availability of equipment that might offer 
some benefit to health care providers and the general public during the COVID-19 outbreak, for the 
duration of the public health emergency FDA does not intend to object to the distribution and use of 
face masks, with or without a face shield (not including respirators), that are intended for a medical 
purpose (whether used by medical personnel or the general public), without compliance with the 
following regulatory requirements where the face mask does not create an undue risk in light of the 


                                                
7 https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-
recommendations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-
ncov%2Fhcp%2Finfection-control.html. 
8 See 29 CFR 1910 subpart I. 



https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Finfection-control.html

https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Finfection-control.html

https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Finfection-control.html
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public health emergency: prior submission of a premarket notification under section 510(k) of the 
FD&C Act and 21 CFR 807.81, Registration and Listing requirements in 21 CFR 807, Quality 
System Regulation requirements in 21 CFR 820, reports or corrections and removals in 21 CFR Part 
806, and Unique Device Identification requirements in 21 CFR Part 830 and 21 CFR 801.20. FDA 
currently believes such devices would not create such an undue risk where: 


· The product includes labeling that accurately describes the product as a face mask (as 
opposed to a surgical mask or FFR) and includes a list of the body contacting materials 
(which does not include any drugs or biologics); 


· The product includes labeling that makes recommendations that would reduce sufficiently the 
risk of use, for example, recommendations against: use in any surgical setting or where 
significant exposure to liquid, bodily or other hazardous fluids, may be expected; use in a 
clinical setting where the infection risk level through inhalation exposure is high; and use in 
the presence of a high intensity heat source or flammable gas; and 


· The product is not intended for any use that would create an undue risk in light of the public 
health emergency, for example the labeling does not include uses for antimicrobial or 
antiviral protection or related uses or uses for infection prevention or reduction or related uses 
and does not include particulate filtration claims. 


D. Face Shields Intended for a Medical Purpose 
In general, FDA recommends that health care providers follow current Centers for Disease Control 
and Prevention (CDC) guidance regarding personal protective equipment (PPE) that should be used 
during the COVID-19 outbreak.9 Health care employers must also comply with standards of the 
Occupational Safety and Health Administration (OSHA) that require PPE to protect workers and that 
apply to infectious disease hazards.10 To help foster the availability of equipment that might offer 
some benefit to health care providers and the general public during the COVID-19 outbreak, for the 
duration of the public health emergency, FDA does not intend to object to the distribution and use of 
face shields that are intended for a medical purpose (whether used by medical personnel or the 
general public), without compliance with the following regulatory requirements where the face shield 
does not create an undue risk in light of the public health emergency: Registration and Listing 
requirements in 21 CFR 807, Quality System Regulation requirements in 21 CFR Part 820, reports or 
corrections and removals in 21 CFR Part 806, and Unique Device Identification requirements in 21 
CFR Part 830 and 21 CFR 801.20. FDA currently believes such devices would not create such an 
undue risk where: 


· The product includes labeling that accurately describes the product as a face shield and 
includes a list of the body contacting materials (which does not include any drugs, or 
biologics); 


                                                
9 https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-
recommendations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-
ncov%2Fhcp%2Finfection-control.html. 
10 See 29 CFR 1910 subpart I. 



https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Finfection-control.html

https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Finfection-control.html

https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Finfection-control.html
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· The face shield does not contain any materials that will cause flammability, or the product 
meets Class I or Class II flammability requirement per 16 CFR 1610 (unless labeled with a 
recommendation against use in the presence of high intensity heat source or flammable gas); 


· The product is not intended for any use that would create an undue risk in light of the public 
health emergency, for example, the labeling does not include uses for antimicrobial or 
antiviral protection or related uses or uses for infection prevention or reduction or related 
uses, or for radiation protection. 


E. Surgical Masks Intended to Provide Liquid Barrier Protection 
Surgical masks are class II devices that cover the user’s nose and mouth and provide a physical 
barrier to fluids and particulate materials and are tested for flammability and biocompatibility. For 
the duration of the declared public health emergency, FDA does not intend to object to the 
distribution and use of surgical masks without compliance with the following regulatory 
requirements where the surgical mask does not create an undue risk in light of the public health 
emergency:  prior submission of a premarket notification under section 510(k) of the FD&C Act and 
21 CFR 807.81, Registration and Listing requirements in 21 CFR 807, Quality System Regulation 
requirements in 21 CFR 820, reports or corrections and removals in 21 CFR Part 806, and Unique 
Device Identification requirements in 21 CFR Part 830 and 21 CFR 801.20. FDA currently believes 
such devices would not create such an undue risk where: 


· The product meets fluid resistance testing (liquid barrier performance) consistent with 
standard ASTM F186211 Standard Test Method for Resistance of Medical Face Masks to 
Penetration by Synthetic Blood (Horizontal Projection of Fixed Volume at a Known 
Velocity); 


· The product meets Class I or Class II flammability requirement per 16 CFR 1610 (unless 
labeled with a recommendation against use in the presence of high intensity heat source or 
flammable gas); 


· The product includes labeling that accurately describes the product as a surgical mask and 
includes a list of the body contacting materials (which does not include any drugs or 
biologics); and 


· The product is not intended for any use that would create an undue risk in light of the 
public health emergency, for example the labeling does not include uses for antimicrobial 
or antiviral protection or related uses or uses for infection prevention or reduction or 
related uses and does not include particulate filtration claims. 


                                                
11 For the current edition of the FDA-recognized standard(s) referenced in this document, see the FDA Recognized 
Consensus Standards Database available at https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm. 
For more information regarding use of consensus standards in regulatory submissions, refer to FDA guidance titled 
“Appropriate Use of Voluntary Consensus Standards in Premarket Submissions for Medical Devices,” available at 
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/appropriate-use-voluntary-consensus-
standards-premarket-submissions-medical-devices. 



https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/appropriate-use-voluntary-consensus-standards-premarket-submissions-medical-devices

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/appropriate-use-voluntary-consensus-standards-premarket-submissions-medical-devices

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/appropriate-use-voluntary-consensus-standards-premarket-submissions-medical-devices
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F. Alternatives When FDA­Cleared or NIOSH­Approved N95 
Respirators are Not Available 


CDC published on its website Strategies for optimizing the Supply of N95 Respirators: 
Crisis/Alternate Strategies,12 which, as part of a set of crisis management recommendations, 
identifies alternatives to FDA-cleared or NIOSH-approved N95 respirators approved under 
standards used in other countries, some of which were evaluated under methods that are similar to 
NIOSH-approved N95 respirators. For the duration of the public health emergency, when FDA-
cleared or NIOSH-approved N95 respirators are not available, FDA does not intend to object to the 
distribution (including importation) and use of respirators identified in the CDC recommendations 
without compliance with the following regulatory requirements: prior submission of a premarket 
notification under section 510(k) of the FD&C Act and 21 CFR 807.81, Registration and Listing 
requirements in 21 CFR 807, Quality System Regulation requirements in 21 CFR 820, reports of 
corrections and removals in 21 CFR Part 806, and Unique Device Identification requirements in 21 
CFR Part 830 and 21 CFR 801.20.


Because FDA cannot confirm the authenticity of the respirators described above, FDA recommends 
that importers take appropriate steps to verify the authenticity of the products they import.


VI. FDA’s Intended Approach for EUAs for Face Masks and 
Respirators


A. EUAs for Decontamination of Face Masks and Filtering 
Facepiece Respirators


FDA is responsible for the oversight of reprocessed13 single use medical devices and generally 
requires the submission of a 510(k) from entities performing these activities. For the duration of the 
public health emergency, to facilitate the safe reuse and conservation of PPE for a medical purpose, 
FDA is interested in interacting with manufacturers on the decontamination14 of otherwise disposable
face masks and  filtering facepiece respirators to facilitate marketing authorization through an 
emergency use authorization (EUA) for decontaminated devices. FDA recommends that firms 
contact FDA and provide the following information to CDRH-COVID19-
SurgicalMasks@fda.hhs.gov, if available. FDA will work with manufacturers through its EUA 
process to facilitate expedited evaluation of the request. To help facilitate the pre-EUA discussions, 
we recommend that you send FDA as much of the following information you have available:
                                                
12 https://www.cdc.gov/coronavirus/2019-ncov/hcp/respirators-strategy/crisis-alternate-strategies.html. 
13 The term ‘reprocessed’, with respect to a single-use device, means an original device that has previously been used on 
a patient and has been subjected to additional processing and manufacturing for the purpose of an additional single use on 
a patient. See FDA’s Guidance “Medical Device User Fee and Modernization Act of 2002, Validation Data in Premarket 
Notification Submissions (510(k)s) for Reprocessed Single-Use Medical Devices” available at: 
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/medical-device-user-fee-and-
modernization-act-2002-validation-data-premarket-notification. 
14 As defined in ANSI/AAMI ST79:2017 Comprehensive guide to steam sterilization and sterility assurance in health 
care facilities, decontamination is the “process of cleaning and disinfecting soiled medical devices to render them safe for 
handling and to the extent necessary for subsequent processing.” 



https://www.cdc.gov/coronavirus/2019-ncov/hcp/respirators-strategy/crisis-alternate-strategies.html

mailto:CDRH-COVID19-SurgicalMasks@fda.hhs.gov

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/medical-device-user-fee-and-modernization-act-2002-validation-data-premarket-notification

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/medical-device-user-fee-and-modernization-act-2002-validation-data-premarket-notification
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1) A description of the process for disinfection/decontamination controls, including: 
a) Critical cycle parameters (e.g., concentration, time, heat, relative humidity) required for 


appropriate bioburden reduction. 
b) Information on chemical indicators (CI) and biological indicators (BI) used to demonstrate 


that your cycle is appropriately implemented and continues to be executed as intended. CI 
and BI should be placed evenly throughout the load to demonstrate that at all areas of a 
chamber the critical process parameters have been achieved. CI and BI should provide a 
worst-case challenge to the cycle. 


2) Validation of bioburden reduction/disinfection, including: 
a) Evidence to demonstrate a robust ability to reduce bioburden on the face mask or respirator. 


FDA recommends this include demonstration of viricidal activity (≥3-log reduction) as well 
as either mycobactericidal (≥6-log reduction) or sporicidal (≥6-log reduction) activity. FDA 
also recommends demonstration of mycobactericidal or sporicidal activity because pathogens 
may be present on the face mask or respirator and reuse of the face mask or respirator 
between different users may increase unintended transmission of COVID-19 or other 
pathogens. For viricidal activity testing, FDA recommends submitting data demonstrating 
that the process is effective against multiple viral pathogens, specifically coronaviruses (e.g., 
the coronaviruses causing Sudden Acute Respiratory Syndrome [SARS], Middle East 
Respiratory Syndrome [MERS], transmissible gastroenteritis coronavirus [TGEV]). FDA also 
recommends demonstration of mycobactericidal or sporicidal activity because pathogens may 
be present on the face mask or respirator and reuse of the face mask or respirator between 
different users may increase unintended transmission of COVID-19 or other pathogens. 


b) Evidence to demonstrate that soils (e.g., blood, mucus, sebum) are either removed or do not 
interfere with the bioburden reduction/disinfection processes. This information is important 
as it may limit the ability of the face mask or respirator contaminated with certain soils to 
undergo a specific process. For example, blood will rapidly degrade hydrogen peroxide. 
Therefore, the face mask or respirator soiled with blood should not undergo disinfection with 
hydrogen peroxide. 


c) Protocols and acceptance criteria for scale-up of the process, if applicable. 
3) Description of chain of custody and safeguards to prevent inadvertent exposure, including: 


a) Details regarding the chain of custody of the soiled face mask or respirator from the point of 
collection in the healthcare facility, to the decontamination facility, through the 
decontamination cycle, repackaging, and distribution back to the healthcare facility. 


b) A description of the safety considerations through each step. At the facility where 
decontamination will occur, also include a description of the safety considerations which will 
be in effect, including but not limited to the following: 
i) What are the PPE requirements for personnel decontaminating respirators? 
ii) Will this be performed under biosafety level (BSL) 2 or BSL-3 conditions? 
iii) If this will occur under BSL-2 conditions, are there any additional precautions which will 


be implemented? 
iv) Will personnel performing decontamination be routinely screened for COVID-19 to 


ensure that personnel have not been exposed due to decontamination processes and that 
decontaminated masks or respirators are not contaminated by personnel? 


c) Describe how the face masks or respirators will be handled to ensure they are not 
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contaminated or mixed with face masks or respirators to be decontaminated after the face 
mask or respirator has been disinfected/undergone the proposed decontamination steps. 


4) Material compatibility, including: 
a) Evidence to demonstrate that the materials used in both the filters and the straps (elastic 


bands) are compatible with the proposed decontamination steps, as applicable. 
b) Identification of any face mask or respirator materials known to be incompatible with your 


method of decontamination. For example, cellulose-based materials are incompatible with 
hydrogen peroxide as hydrogen peroxide will degrade cellulose. 


c) Evidence to demonstrate that the decontamination residues remaining on the decontaminated 
face mask or respirator are insignificant to cause a health hazard or deleterious effect to the 
user. 


d) Identification of the number of times a face mask or respirator may be decontaminated by the 
proposed method and a method for tracking the number of decontamination cycles to which 
the face mask or respirator has been exposed. If you are proposing to mark the face mask or 
respirator during the decontamination cycle to track the number of cycles a face mask or 
respirator has undergone, FDA recommends including data to demonstrate that the markings 
are indelible (e.g., will not deface, smudge, change color, otherwise be removed) on the face 
mask or respirator or strap surface. 


e) Identification of the number of repeated cycles that the mask or respirator and the straps 
(elastic bands) can withstand. 


5) Filtration performance, as applicable: 
a) Evidence to demonstrate that repeated exposure to decontamination cycles does not interfere 


with the filtration ability or breathability of the respirator. 
6) Fit test data: 


a) Evidence to demonstrate that repeated exposure to your decontamination cycle steps does not 
decrease the ability of the mask or respirator to form a tight fit to the wearer’s face, as 
applicable. 


b) Evidence to demonstrate that the decontamination cycle steps do not compromise the 
integrity of the elastic bands to maintain an appropriate fit to the wearer. 


7) A copy of the decontaminated device product labeling, which FDA recommends should: 
a) Clearly state the mask or respirator is decontaminated. 
b) Identify how many times the mask or respirator may be decontaminated. 
c) Advise users to discard mask or respirator that are visibly damaged or that fit poorly and not 


decontaminate. 
d) Identify materials (including filter and strap/elastic band) that are incompatible with your 


proposed decontamination approach. 


B. EUAs for Face Masks Intended for a Medical Purpose, 
Surgical Face Masks and N95 Respirators 


Wherever possible, health care facilities should continue to use FDA-cleared face masks and 
NIOSH-approved and/or FDA-cleared N95 respirators, or better. In response to the COVID-19 
pandemic, FDA has also issued EUAs that authorize certain FFRs, including NIOSH-approved 
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FFRs15 and imported non-NIOSH-approved disposable FFRs16, for use in healthcare settings by 
healthcare personnel. These EUAs are intended to help increase availability of these devices to front-
line personnel during the public health emergency. 


For devices that do not fall within the scope of the March 2, 2020 or March 24, 2020 EUAs, both 
updated on March 28, 2020, FDA is interested in interacting with manufacturers on additional 
device-specific EUAs. This may include manufacturers of masks and respirators that are not 
currently legally marketed in the US as well as manufacturers who have not previously manufactured 
masks or respirators with capabilities to increase supply of these devices. 


FDA would find it helpful if such manufacturers (whether foreign or domestic) send FDA the 
following information to CDRH-COVID19-SurgicalMasks@fda.hhs.gov; FDA believes this 
information will be valuable in assessing whether the device would be able to meet the EUA 
requirements. FDA believes that companies may already have available information to help support 
an EUA request such as the information outlined below. FDA will expeditiously review this 
information, and other required information17, to determine whether the device can be authorized 
under an EUA. 


1) For current face mask and respirator manufacturers whose product(s) are not currently 
marketed in the US, FDA recommends providing the following information: 


a. General information such as your contact information, name and place of business, 
email address, and contact information for a U.S. agent (if any) in addition to general 
information about the device such as the proprietary or brand name, model number, 
and marketing authorization in your country (or region). 


b. A copy of the product labeling. 
c. Whether the device currently has marketing authorization in another regulatory 


jurisdiction (including certification number, if available). 
d. Whether the device is manufactured in compliance with 21 CFR Part 820 or ISO 


13485: Medical Devices – Quality Management Systems – Requirements for 
Regulatory Purposes or an equivalent quality system and the manufacturer or 
importer has documentation of such. 


e. Description of testing conducted on the device, including any standards met, such as 
liquid barrier protection, flammability, biocompatibility, and filtration performance, as 
appropriate. For surgical N95 respirators, FDA recommends including fluid resistance 
testing (liquid barrier performance). 


2) For face mask manufacturers who have not previously been engaged in medical device 
manufacturing but with capabilities to increase supply of these devices: 


FDA welcomes the opportunity to work with manufacturers not previously engaged in 
medical device manufacturing with the interest and capability to manufacture face masks and 
respirators. This may include US manufacturers in other manufacturing sectors. These 
manufacturers should send an email to the address above and describe their proposed 


                                                
15 https://www.fda.gov/media/135763/download. 
16 https://www.fda.gov/media/136403/download. 
17 See Section 564 of the FD&C Act. 



mailto:CDRH-COVID19-SurgicalMasks@fda.hhs.gov

https://www.fda.gov/media/135763/download

https://www.fda.gov/media/136403/download
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approach. FDA intends to work collaboratively with these manufacturers through its EUA 
process. 


For any face mask or filtering facepiece respirator (including N95 respirators) issued an EUA, FDA 
will include appropriate conditions of authorization in accordance with section 564 of the FD&C 
Act. Although this is a case-by-case determination, based on current information and experience, we 
will likely include the following conditions: 


· Appropriate conditions designed to ensure that health care professionals administering the 
device are informed— 


o that FDA has authorized the emergency use of the device; 
o of the significant known and potential benefits and risks of the emergency use of 


the device, and of the extent to which such benefit and risks are unknown; and 
o of the alternatives to the device that are available, and of their benefits and risks. 


· Appropriate conditions designed to ensure that individuals to whom the device is 
administered are informed— 


o that FDA has authorized the emergency use of the device; 
o of the significant known and potential benefits and risks of the emergency use of 


the device, and of the extent to which such benefit and risks are unknown; and 
o of the option to accept or refuse administration of the device, of the consequence, 


if any, of refusing administration of the device, and of the alternatives to the 
device that are available and of their benefits and risks. 


· Appropriate conditions for the monitoring and reporting of adverse events associated with 
the emergency use of the device. FDA intends to include conditions that are consistent 
with those promulgated under 21 CFR Part 803. 


· For manufacturers of the device, appropriate conditions concerning recordkeeping and 
reporting, including records access by FDA, with respect to emergency use of the device. 
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1.0  TI Request 
DSIAC and HDIAC received a series of technical questions derived from a panel formed to 
support the White House’s COVOD-19 task force. The questions, as received, are listed below 
and largely revolve around the topics of decontamination, sterilization, in the field of advanced 
manufacturing.  


1. Is the cause for concern of increased viral spread on parts fabricated through a large 
network of people and physical spaces. 


2. For FDM printed parts that are replacing traditional parts which do NOT need to be 
sterilized (potentially: face shields, equipment housing ect) what can be done to 
mitigate additional spread of the virus as those parts move through the fabrication, 
assembled and transported? Specifically interested in virus on the parts due to handling 
as well as between people in the supply chain. 


3. For solid parts (laser cut, CNC, thermoformed, vacuum formed) that are replacing 
traditional parts which are NOT sterilized, what can be done to mitigate virus spread? 


4. Can someone recommend specific chemicals, disinfectants, or processes (soap/water 
washing) that could be employed for the following materials: 


a. PLA 
b. PETG 
c. Acetate 
d. Nylon family 
e. Tyvek 
f. any other non-permeable textiles 


5. For parts that will ultimately be sterilized, what are best practices to reduce viral loads 
and exposure risks prior to being sterilized. 
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2.0  TI Response 
To best answer the series of questions posed, DSIAC and HDIAC contacted relevant subject 
matter experts (SMEs), with expertise in CBRNE or advanced manufacturing, and compiled their 
responses. Additionally, we performed open source and DTIC R&E Gateway searches for 
relevant research and publications.  The information included in this report is compiled from 
the expert opinions represented by DSIAC, HDIAC, America Makes, ASME, Stratasys, Texas 
Research Institute Austin (TRI-Austin), U.S. Army Test Evaluation Command Bio Test Division 
(CBC), U.S. Army ManTech, Naval Surface Warfare Center Dahlgren Division (NSWC-DD), Johns 
Hopkins Univeristy Applied Physics Laboratory (JHU APL), and others.  Each of the questions is 
broken into its own section below. 


2.1  INTRODUCTION 
With the outbreak of COVID-19, a looming shortage of medical supplies required to treat the 
sick, and an additive manufacturing (AM) community eager to volunteer services, there is a 
need for coordination and regulation for 3D printed parts to be produced, transported, and 
ultimately used in the healthcare community.  America Makes and ASME are two additive 
manufacturing hubs for innovation, collaboration, and information dissemination that are 
striving to consolidate and simplify the matching of the 3D printing and healthcare 
communities.  America Makes is offering to assist in leading the effort to collect and distribute 
information relating to COVID-19 and additive manufacturing, including collecting 
organizations/laboratories with the ability to 3D parts that are needed and PPE needs of the 
health care community [1].  America Makes is working with the FDA and NIH to determine what 
PPE is needed, a means of centralized data collection, potential legal and IP issues, validation of 
models (being done currently at the VA), and the evolving supply chain [2].   


America Makes connected DSIAC with ASME’s Lauralyn McDaniel (McDanielL@asme.org, 212-
591-7024), who has 21 years of medical additive manufacturing experience.  She noted that 
FDM is typically not best suited medical and/or sealing purposes due to the hard plastics 
(ABS/PLA) that serve as feedstocks, and that stereolithography (SLA) digital light projector 
(DLP), or selective laser sintering (SLS) processes are better suited due to the flexibility of the 
resultant parts.  Lauralyn was able to connect DSIAC with multiple additive manufacturing 
experts and organizations that supplied input on the specific topics below [3].   


The overall consensus from the experts is that the AM community is eager to assist in any 
way possible, whether it be PPEs, critical medical parts, repairs, or even required tooling for 
other processes. 



mailto:McDanielL@asme.org
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2.2  IS THE CAUSE FOR CONCERN OF INCREASED VIRAL SPREAD 
ON PARTS FABRICATED THROUGH A LARGE NETWORK OF 
PEOPLE AND PHYSICAL SPACES?   


Steve Redifer (sredifer@hdiac.org), HDIAC Director and former commander of the Marine 
Corps Chem-Bio Incident Response Force, says the key is preventing infected people from 
entering the workspace and minimizing contact – as you would expect, the more people you 
have in the workspace, the better the chance for infection or contamination.   
• Based on what is currently known about the novel coronavirus it is spread from person-to-


person is most frequently among close contacts (within about 6 feet).  This type of 
transmission occurs via respiratory droplets.  


 
• Transmission from surfaces contaminated with the virus has not been documented.   There 


are some very preliminary studies on a few materials in the article “How long can the novel 
coronavirus survive on surfaces and in the air?” [4], though experts from TRI-Austin notes 
there are still significant disagreements on the amount of time for various surfaces. 


 
• Transmission of coronavirus occurs much more commonly through respiratory droplets 


than through fomites; however current evidence suggests that novel coronavirus may 
remain viable for hours to days on surfaces made from a variety of materials.  


 
• If there has been an infected person in the workspace, then there is a need to worry about 


the workspace being infected.   
 


If you are uncertain about contamination in the workplace, the whole place needs to be 
disinfected; cleaning of visibly dirty surfaces followed by disinfection is a best practice measure 
for prevention of COVID-19 and other viral respiratory illnesses in households and community 
settings.  Once the facility is clean, then entry control is of primary concern. 
 
COVID19 can be killed by bleach/water, alcohol, and peroxide solutions.  For disinfection, 
diluted household bleach solutions, alcohol solutions with at least 70% alcohol, and most 
common EPA-registered household disinfectants should be effective. 
• Unexpired household bleach will be effective against coronaviruses when properly diluted.  
• A bleach solution can be made by mixing: 


o 5 tablespoons (1/3rd cup) bleach per gallon of water or 
o 4 teaspoons bleach per quart of water 


 
After that, attention must be paid to people entering the facility.  Everyone should have some 
sort of screening (symptoms, fever) prior to entry.   



mailto:sredifer@hdiac.org
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• For example, after initial screening, all employees should then enter a station where they 
wash their hands thoroughly 20 seconds or longer with friction and soap can break the 
envelope of the virus.  


• If available, some sort of suit should be donned and rubber gloves worn; obviously wearing 
an N95 or N100 mask would be ideal, but those are in short supply and reserved for 
healthcare professionals in most cases. 


• Only after this is completed, should they be allowed entry to the facility. 
 


Throughout operations, “social distancing (6’)” and regular hand-washing must be enforced. 
As mentioned previously, the likelihood of infection/contamination goes up with large number 
of people working in close quarters [5]. 
 
Doyle Motes (NDE Division Lead, dmotes@tri-austin.com, 512-263-2101 x293) and Richard 
Piner (rpiner@tri-austin.com) of TRI-Austin add that in general, regardless of the method used, 
procedures would follow the same way the medical industry currently builds equipment.  As 
long as parts are clean, and dry, when shipped, they should arrive at the assembly plant ready 
to use.  If they are packed in a sealed container with drying agents, they should be free of virus 
at the other end (although a final disinfecting treatment may be recommended to make doubly 
sure of this due to the ambiguity associated with the virus’ survival time on free surfaces).  
Points of failure that are most likely are (but are unfortunately not limited to due to “unknown, 
unknowns”): 1.) during transport (viral contamination of the exterior packaging surfaces) and 
2.) during unpacking/assembly and final use.  There are several options available for cleaning 
the packaging if desired using chemicals, heat, light (UV), and ozone.   Care must be taken to 
ensure that the choice of disinfection method for the particular article in question (i.e. 
cardboard packaging, blister packs, or the final component) will not damage the article and will 
be sufficient to remove any chance of viral transmission [6]. 


2.3  FOR FDM PRINTED PARTS THAT ARE REPLACING 
TRADITIONAL PARTS WHICH DO NOT NEED TO BE STERILIZED 
(POTENTIALLY: FACE SHIELDS, EQUIPMENT HOUSING ETC.) 
WHAT CAN BE DONE TO MITIGATE ADDITIONAL SPREAD OF THE 
VIRUS AS THOSE PARTS MOVE THROUGH THE FABRICATION, 
ASSEMBLED AND TRANSPORTED? 
There are three keys steps in the additive manufacturing process that would be of concern for 
the spread of a viral load:  fabrication (printing), post-processing (support removal, assembly, 
cleaning), and packaging/delivery.   


Adam Pawloski (Vice President of Manufacturing Solutions, adam.pawloski@stratasys.com), 
Chaffee Tran (Director of materials Product Management, chaffee.tran@stratasys.com), and 



mailto:dmotes@tri-austin.com
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Evan Hochstein (Healthcare Solutions Engineer, evan.hochstein@stratasys.com) of Stratasys, a 
FDM machine manufacturer, and TRI-Austin note that the fused deposition modeling (FDM) 
process inherently should kill any biological agent that might be on the surface of the raw 
feedstock due to the high temperatures required to melt the plastic, whether ABS, PLA, etc 
[6,7].   


Specifically, starting at fabrication, the high temperatures associated with FDM process as the 
material is melted for printing (usually in excess of 150 °C (302 °F) for most FDM materials) will 
kill any virus on the material as it is being printed onto the build plate of an FDM printer.  In 
addition, the build plate must be heated to between 50-100 °C to ensure that the part being 
printed appropriately adheres to the build plate.  However, once humans start handling the 
part, the potential for the virus to spread exists.  One example is removing components from 
the build plate of an FDM printer as this can require “persuasion” to remove the component 
from the build plate intact, necessitating handling of the component, build plate, 3D printer, 
and tooling to remove the component.  Therefore, using proper precautions (masks, gloves, 
clean environment) and clean tools is extremely important [6,7].   


It is recommended that immediately after building, the part be disinfected via a means that 
takes into account the material makeup of the component so as not to damage it (see the 
following sections for recommendations), as certain FDM materials react differently to 
various cleaning agents [6,7].  Adam Pawloski recommended submerging finished parts in a 
bath of isopropyl alcohol as the best way to clean parts, as the material would not have any 
adverse reactions, the alcohol could penetrate the inherent porosity, and would quickly dry as 
the alcohol is volatile.  For example, some agents can cause stress cracking or melting (as for 
ABS plastic and acetone) [7].  The part should then be sealed in plastic with a desiccate pack (if 
available) to remove any water from the part that the virus could survive on.   


As many of the FDM components may be provided by non-traditional manufacturers (an 
example would be a 3D printer hobbyist printing PLA ventilator valves in his garage and 
donating them), the cleanliness of the packaging and components cannot be assured upon 
arrival at the next point of delivery in the supply chain (either storage or final point of use).  For 
this reason, a final treatment at the point of use is recommended.  Along this line, options for 
bulk cleaning include chemical dips, ozone treatments, heating, and UV exposure [6]. 


 


Chemical methods 
There 3 simple chemical solutions effective for cleaning: Bleach (Sodium Hypochlorite), 
Alcohols, and Hydrogen Peroxide. 


Bleach (Sodium Hypochlorite) 



mailto:evan.hochstein@stratasys.com
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If you use bleach, use one-quarter cup of bleach per 1 gallon of cold water, but be sure to 
follow directions on the product label. Make the diluted bleach solution as needed and use 
within 24 hours, as its disinfecting power fades with time [6].  Adam Pawloski warns against 
using bleach on any FDM part except the most chemically resistant plastic because most 
feedstocks won’t “behave” and will weaken [7].  


Alcohols 


Many forms of alcohol, including rubbing alcohol, can kill germs.  Diluted alcohol can be mixed 
with water (or aloe vera) to make hand sanitizer, but the alcohol concentration should be 
between 60% - 70% to kill coronaviruses.  This is already a common way to clean FDM parts in 
post-processing, especially in a bath to remove loose internal supports [6,7]. 


Hydrogen Peroxide 


Hydrogen peroxide is typically sold in concentrations of about 3%. It can be used as is, or 
diluted to 0.5% concentration for effective use against coronaviruses on surfaces. It should be 
left on surfaces for one minute before wiping. 


All chemicals used have a “contact time” that is required to ensure viral destruction.  These 
times are typically 3 to 10 min.  This method can be scaled up for a point-of-use final 
decontamination via a chemical dip operation [8,9].  


In addition to these, other viral killers are listed in subsequent sections of this report as well as 
material responses to these and other chemicals. 


 


Heating and UV methods 
There is little lab work reported on deactivation of the specific virus causing the pandemic 
(COVID-19) as it is new and there has not been enough time to perform experiments.  However, 
most experts believe that SARS-CoV-2 is very similar to the virus that caused the SARS outbreak 
of the early 2000s.  From previous experiments on SARS, viruses remained stable at 4 °C (39.2 
°F), at room temperature (20 °C or 68 °F) and at 37 °C (98.6 °F) for at least 2 hrs without 
remarkable change in the infectious ability in cells, but were converted to be non-infectious 
after 90-, 60- and 30-min exposures at 56 °C (132 °F), at 67 °C (153 °F) and at 75 °C (167 °F), 
respectively.  Irradiation via UV for 60 min on the virus in culture medium resulted in the 
destruction of viral infectivity down to the undetectable level.  The survival ability of SARS 
coronavirus in human specimens and in environments seems to be relatively strong. Heating 
and UV irradiation can efficiently eliminate the viral infectivity.  We also note that the previous 
works used UV-A radiation (315-400 nm). UV-C (100-280 nm), which is a higher energy and is 
naturally filtered from the ground by Earth’s atmosphere should render a surface free of active 
virus in 15 min or less.  TRI-Austin notes that appropriate precautions must be taken if utilizing 
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UV radiation to prevent injury [6].  Stratasys warns against steam sterilization with FDM parts.  
Stratasys and Dr. Jennifer Therkorn of JHU APL warn that UV treatments may not be as 
effective on FDM parts due to the inherent part porosity that a surface-based treatment 
would not properly decon [7,10].   


In addition, UV irradiation may be effective to disinfect working shops and laboratories these 
components are being made in provided that safety precautions are followed.  More research 
is needed on this topic to provide educated recommendations [6]. 


 


Ozone methods 
The use of short wave UV (especially UV-A) light in air will also produce ozone due to the 
presence of atmospheric oxygen. Ozone will attack both bacteria and viruses. However, it 
should be noted that to reach 100% destruction in less than an hour, ozone levels need to be 
more the 0.6 ppm. More than 0.1 ppm is considered harmful to human health. So, to use ozone 
to clean a surface, it would need to be done in a sealed chamber.  In addition, material 
considerations should be taken into account, which are described in the last section [6]. 


 


Further Input 
For further input DSIAC reached out to Dr. Bryan Tienes (bryan.tienes@navy.mil, 301-744-5564) 
of the CBR Defense Division of the Naval Surface Warfare Center (NSWC) Indian Head EOD 
Technology Division for support.  He was able to assist in getting the input of researchers from 
NSWC-Dahlgren Division and Johns Hopkins University Applied Physics Laboratory (JHU APL). 


Decontaminating Additive Manufactured Parts 
Dr. Jennifer Therkorn (Jennifer.Therkorn@jhuapl.edu, 240-228-4707) is an applied biological 
sciences Senior Scientist at JHU APL.  She collected the below information [10]: 


• 3D printed parts can have a porosity to them due to incomplete fusing of deposited layers; 
this would require a soaking or ‘vapor’ approach to get within all crevices.  


• First steps should include cleaning with detergent solutions / soap if possible; I’ve shown in 
past work that a 10min ultrasonication can greatly help to remove microbes from 3D print 
materials, which would be good to do in a soapy solution [11]. 


• Soaking in diluted household bleach or >70% alcohol solutions should be effective with 
sufficient contact time (at least 20 min). I have seen evidence showing bleach does not 
destroy PLA, but I can’t speak for other materials on the list.  


• If soaking is not preferred, other approaches might include vaporized hydrogen peroxide. 
This method has been shown to possibly have good efficacy against enveloped viruses [12]. 



mailto:bryan.tienes@navy.mil

https://web-mech02.mail.mil/owa/redir.aspx?C=96l3WgZBYwjOjC0DAhTySDTdKUqsdUoP6WEPSBrsBYs9eFE47c_XCA..&URL=mailto%3aJennifer.Therkorn%40jhuapl.edu
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• If only a surface decon is required, then methods such as UV exposure and surface wipe 
cleaning with EPA approved cleaning agents may also be tested. However, repeated 
exposure of plastics to UV can cause degradation. 


 


Dr. Tienes called Dr. Tony Buhr (tony.buhr@navy.mil, 540-653-0061) NSWC’s expert and one of 
the nation’s top experts in biological warfare agent decontamination.  Dr. Buhr is a principal 
scientist in the CBR Concepts and Experimentation branch at NSWC-DD.  He recently submitted 
a paper for publication in which he extrapolated collected on decontamination rates of hot 
humid air on an appropriate biological surrogate to enveloped viruses such as COVID-19.  His 
input is collected below [13]: 


Dahlgren Decon will kill spores, vegetative cells and non-enveloped virus all of which 
are considered more difficult to kill than non-enveloped virus like coronavirus.  Spores 
are considered the most difficult biological to kill so the attachments are focused on 
spore inactivation.  PES Solid is the critical ingredient.  We did not test enveloped virus 
such as corona in the attachments since enveloped virus is considered easier to kill than 
the tested organisms.  


Hot, humid air also works on materials. Hot, humid air has limited applications because 
environmental chambers are needed. It may be a consideration for high value materials 
with limited materials compatibility.  


We would consider surfactants, detergents and soaps as critical ingredient(s) to disinfect 
enveloped virus as the envelope membrane of the virus should be susceptible to being 
dissolved.  Current speculation is that the virus may be protected by mucin after it is 
coughed up.  Surfactants, detergents and soap solutions will also be needed to cover 
surfaces and to disassemble any protective mucin/host cell debris that accompanies the 
virus.  Soapy solutions with common reactive ingredients including bleach, pH-adjusted 
bleach, peracids (PES solid), hydrogen peroxide should kill the virus.   


With respect to PES solid, there is a limited supply as it is made by Solvay in 
Germany.  There may be alternative safer methods to manufacture PES Solid but that 
would take some research. In 2019, we tested PES solid at 10x lower concentration than 
what was published in 2013-2014 – it still killed spores. 


 


Prevention of Virus Spread throughout the Supply Chain: 
Recommended cleaning procedures are (as recommended by the CDC): 


• Wear disposable gloves when cleaning and disinfecting surfaces. Gloves should be discarded 
after each cleaning. If reusable gloves are used, those gloves should be dedicated for 



mailto:tony.buhr@navy.mil
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cleaning and disinfection of surfaces for COVID-19 and should not be used for other 
purposes. Consult the manufacturer’s instructions for cleaning and disinfection products 
used. Clean hands immediately after gloves are removed. 


• If surfaces are dirty, they should be cleaned using a detergent or soap and water prior to 
disinfection. 


• For disinfection, diluted household bleach solutions, alcohol solutions with at least 70% 
alcohol, and most common EPA-registered household disinfectants should be effective.  


o Diluted household bleach solutions can be used if appropriate for the surface. 
Follow manufacturer’s instructions for application and proper ventilation. Check to 
ensure the product is not past its expiration date. Never mix household bleach with 
ammonia or any other cleanser. Unexpired household bleach will be effective 
against coronaviruses when properly diluted. Prepare a bleach solution by mixing:  
 5 tablespoons (1/3rd cup) bleach per gallon of water or 
 4 teaspoons bleach per quart of water 


o Products with EPA-approved emerging viral pathogens claims are expected to be 
effective against COVID-19 based on data for harder to kill viruses. Follow the 
manufacturer’s instructions for all cleaning and disinfection products (e.g., 
concentration, application method and contact time, etc.). 


• For soft (porous) surfaces such as carpeted floor, rugs, and drapes, remove visible 
contamination if present and clean with appropriate cleaners indicated for use on these 
surfaces. After cleaning:  


o Launder items as appropriate in accordance with the manufacturer’s instructions. If 
possible, launder items using the warmest appropriate water setting for the items 
and dry items completely, or 
Use products with the EPA-approved emerging viral pathogens that are suitable for 
porous surfaces. 


If heating is used then the temperature must be as high as possible without damaging any 
components or packaging (as broad knowledge of the packaging material’s thermal properties 
should be known to ensure this). 


 


Clothing, towels, linens and other items that go in the laundry 
Wear disposable gloves when handling dirty laundry from an ill person and then discard after 
each use. If using reusable gloves, those gloves should be dedicated for cleaning and 
disinfection of surfaces for COVID-19 and should not be used for other household purposes. 
Clean hands immediately after gloves are removed [6].  


• If no gloves are used when handling dirty laundry, be sure to wash hands afterwards. 
• If possible, do not shake dirty laundry. This will minimize the possibility of dispersing virus 


through the air. 
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• Launder items as appropriate in accordance with the manufacturer’s instructions. If 
possible, launder items using the warmest appropriate water setting for the items and dry 
items completely. Dirty laundry from an ill person can be washed with other people’s items. 


• Clean and disinfect clothes hampers according to guidance above for surfaces. If possible, 
consider placing a bag liner that is either disposable (can be thrown away) or can be 
laundered. 


The components should be disinfected after fabrication, placed in packaging, and shipped.  
Upon reaching a destination it is recommended that all precautions be taken as though the 
packaging is contaminated (use of disposable gloves, hand washing, etc.).  It is recommended 
that this proceed for every destination unless a trusted supply chain can be established (and 
depending on the circumstances, it may need to be continued after that).  As discussed, it is 
also recommended that final disinfecting (based on what is available and the limitations 
associated with the material properties) be conducted when the material is unpackaged and 
assembled for use [5,6]. 


 


References 
• S. Duan, X. Zhao, R. Wen, and J. Huang, “Stability of SARS Coronavirus in Human 


Specimens and Environment and Its Sensitivity to Heating and UV Irradiation”, 
Biomedical and Environmental Sciences, Vol. 16, Issue 3, pg 246-255, 2003. 


• D. Welch, M. Buonanno, V. Grilj, I. Shuryak, C. Crickmore, A. Bigelow, G. Randers-
Pehrson, G. W. Johnson, and D. J. Brenner, “Far-UVC Light: A New Tools to Control the 
Spread of Airborne Mediated Microbial Diseases”, Scientific Reports, Vol. 8, Article 
2752, 2018. 


• F. Henwood, “Coronavirus Disinfection in Histopathology”, Journal of Histotechnology, 
pre-print available, 2020. 


 


2.4  FOR SOLID PARTS (LASER CUT, CNC, THERMOFORMED, 
VACUUM FORMED) THAT ARE REPLACING TRADITIONAL PARTS 
WHICH ARE NOT STERILIZED, WHAT CAN BE DONE TO MITIGATE 
VIRUS SPREAD? 
As far as any processes Army ManTech has worked or is working on related to 
sterilization/decontamination of an entire manufacturing process (fabrication, assembly, 
packaging/shipping), there are none.  Their suggested approach to decontamination at the 
facility level was UV use, similar to what hospitals are doing and possibly gas.  However, Army 
ManTech is having difficulty in finding manufacturers of the UV equipment that could provide 
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supply, especially non-China sources.  Use of other spectrum of radiation (i.e. X-ray) for 
decontamination were not viewed favorably for implementation [14].  DSIAC requested 
assistance through the Army CCDC Director for Enterprise Programs at the Plans, Programs, and 
Assessments (G5) office (Program Manager for Army ManTech) in providing a designated 
subject matter expert (SME) point-of-contact for the panel and for obtaining a copy of CCDC's 
internally solicited information on ideas to help address the COVID-19 crisis. 


TRI-Austin notes that for most of these materials that the same processes and treatment 
agents would be the same as in Section 2.3.  However, metallic materials are in general more 
resistant to chemical attack than polymers.  Their main disadvantage in the present crisis is that 
specialized equipment and training is required to produce parts.  In addition, in general, the 
time required and amount of money per part is significantly less than what can be achieved 
through FDM 3D printing [6]. 


 


2.5  CAN SOMEONE RECOMMEND SPECIFIC CHEMICALS, 
DISINFECTANTS, OR PROCESSES (SOAP/WATER WASHING) THAT 
COULD BE EMPLOYED FOR THE FOLLOWING MATERIALS: PLA, 
PETG, ACETATE, NYLON FAMILY, TYVEK, NON-PERMEABLE 
TEXTILES? 
DSIAC searched open sources and the DTIC R&E Gateway for relevant literature and 
determined that there is no specific literature available that provides recommendation on 
specific chemicals, disinfectants, or processes for the listed materials. The most relevant source 
we identified is the “List N” document, independently recommended by SMEs from U.S. ATEC 
CBC. 
 
According to the Environmental Protection Agency: 


“While these products have not been tested against SARS-CoV-2, the cause of COVID-19, 
they are expected to be effective based on demonstrated efficacy against a harder-to-
kill virus, qualified for the emerging viral pathogens claim, and/or demonstrated efficacy 
against another human coronavirus similar to SARS-CoV-2.” 


The EPA is continuing to update the list as new information is becoming available [15].  


With respect to this question and the one above, we will discuss the effects associated with 
plastic materials.  In addition, with respect to “any other non-permeable textiles”, this category 
is quite broad, meaning the potential materials and their respective properties are such that 
they will need to be addressed on a case-by-case basis. 
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Polymeric Materials 
Polymers, especially 3D printed polymers, offer the advantage of significantly faster turnaround 
time to the end user.  That said, there are several items that must be understood here.  There is 
a lack of consistent data available for thermoplastics capable of being quickly and easily 3D 
printed.  We have compiled datasets available from online searches, but these are often 
contradictory, with similar potential chemical compounds yielding wildly different results (for 
this the DSIAC compiled list from Dr. Brain Bennet was used listing products with emerging viral 
pathogens and Human Coronavirus claims for use against SARS-CoV-2 with the addition of UV 
light and ozone disinfecting).   


For the thermoplastics mentioned (Tyvek (essentially high density polyethylene (HDPE), the 
Nylon family, Polyethylene Terephthalate Glycol (PETG), Polylactic Acid (PLA), and Cellulose 
Acetate), there are a number of additives (such as dyes to change colors – an example is 
Titanium Dioxide (TiO2) which is used to color plastics white) that cause a change in behavior, 
both in terms of the material’s glass transition or softening temperature (when the material can 
no longer hold its shape), and the material’s reaction to different chemicals/processes used as 
disinfecting agents.   


In addition, molecular weight of the individual polymer chains within the plastic causes a great 
deal of differences in material behavior (high molecular weights lead to greater crystallinity, 
greater softening temperatures, and better chemical resistance).  All these factors are 
determined by the manufacturer of the feedstock material used to fabricate a plastic part 
(either by injection molding or 3D printing).   


Unfortunately, when filament is sold for printing, it is not packaged or marked in such a way as 
to reveal the specifics of the feedstock, rather it is sold as only “PLA”, Nylon”, “PETG”, etc.  
Sometimes, the seller will have material batch information that can be used to trace the 
chemistry of the material, but this is often not the case.  As a result, material behavior is not 
necessarily predictable from vendor to vendor.   


In addition, much of the published material on chemical resistance is taken at different 
temperatures, meaning there can be discrepancies, such as a common chemical damaging a 
material under hot conditions, but no under cold conditions.  Testing temperatures on 
published materials are not always stated. 


 


Polylactic Acid (PLA) 
By far the most commonly available plastic material for 3D printing, PLA is capable of being 
turned into components by individuals ranging from garage hobbyists to professionals.  It is 
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biodegradable (over 6-24 months), meaning any plastic parts could be recycled into the ground.  
Data on the chemical resistance of PLA to many of the chemicals of choice here is not readily 
available.  Ethanol and isopropyl alcohol have been proven to not damage the material for 
disinfecting, and sodium carbonate based cleaners may be appropriate for use.   


High heat (in excess of 55 °C or 131 °F) is not recommended, as this is past the softening 
temperature (many hobbyists have complained about PLA softening or losing its shape when 
left in a hot car), unless the vendor specifically designates the material as a high temperature 
PLA (which are now available), which are capable of retaining structural features at 
temperatures of as much as ~90 °C (194 °F).  UV light will damage PLA (decreasing the 
molecular weight of the individual molecules), resulting in loss of structural properties and 
chemical resistance.  It is recommended that UV disinfecting treatments only last the minimum 
time needed to kill the viruses on the surface and no longer.  Ozone treatments are 
recommended to last no more than 10 min to preserve material properties (based on the best 
currently available data).  This UV exposure time can be increased, but the reusability of the 
component may be compromised.   


Soap and water can be used for washing, but the PLA component should be removed when the 
process is finished and not allowed to sit in the water for long periods to avoid material swelling 
and premature decomposition starting. 


 


Nylons 
Nylon is another very popular 3D printed material, and the one with the most data available 
regarding chemical resistance owing to its use around hazardous materials in the chemical 
processing and oil and gas industries.  There are a very large number of variations on Nylon, 
meaning that, as mentioned, the data varies considerably depending on the composition of the 
material in question.   


Universally accepted is that phenol based cleaners will dissolve Nylon and are to be avoided.  
Hydrogen peroxide, sodium hypochlorite (common bleach), citric acid, triethylene glycol, and 
potentially isopropyl alcohol (this compound is stated in some cases to be acceptable and 
others to be avoided) are not recommended (based on currently available data).  Ammonium 
based, sodium carbonate based, ethanol, and L-Lactic acid are believed to be acceptable 
(based on currently available data).   


UV will cause Nylon to degrade (depending on the strength of the light, its wavelength, and the 
Nylon specific material).  Washing in soap and water is acceptable, but water will cause the 
Nylon to swell some (uptake water) and lose dimensional tolerances to some extent.  The 
softening temperature can be as low as 55 °C (131 °F).  No data is available on using Ozone as a 
disinfectant. 
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Polyethylene Terephthalate Glycol (PETG) 
PETG is a less popular material for 3D printing, but is very popular for use in food storage 
containers (it is the material disposable water bottles are made from).  Unfortunately, little 
data is available on its chemical resistance.  Areas that are recommended to be avoided are 
ammoniums, phenols, sodium hypochlorite (bleach) and sodium carbonate based cleaning 
solutions.   


Ethanol is believed to be acceptable, with conflicting information about isopropyl alcohol.  
Soap and water is acceptable for washing.  It will accept heating to a higher temperature (~ 
80 °C or 176 °F).  Anecdotal information claims that its UV resistance is better than the other 
plastics listed here.  No currently available data is available on its resistance to ozone. 


 


Cellulose Acetate 
Cellulose acetate is another less commonly used 3D printing material.  Again, little information 
is available its chemical resistances.  Phenols are to be avoided and the material may dissolve 
when washed in water.  Potentially acceptable are using hydrogen peroxide, ethanol, 
isopropyl alcohol, and ammonium based cleaners.  It has a higher softening temperature of 
~100 °C (212 °F), but no data is available regarding the effects of ozone.  Cellulose acetate does 
degrade in the presence of UV light, but adding Titanium Dioxide (TiO2) can mitigate these 
effects. 


 


Tyvek 
Tyvek is the trade name for high molecular weight polyethylene from DuPont that is used to 
make industrial protective equipment, such as hazmat suits.  In general, Tyvek is chemically 
resistant to a wide variety of materials over the short term.  It is partially resistant to UV 
radiation and ozone and has a softening temperature of 110 °C (230 °F). 


A list of the effects of the cleaning agents provided by the Bio Test Division (CBC) from Dr. Brian 
Bennett is delineated in Table 1.  We strongly note that these are from open literature from a 
number of different manufacturers (the sources are listed below the table) performing tests in 
different ways on potentially different material systems with significant holes in the data.  This 
list is a guide only and should not be used as a final answer to the problem, but rather to direct 
next steps. 
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Table 1: List of known viral killers and their effects on polymers of interest 


List of Known 
Viral Killers Tyvek Nylon(s) PLA PETG 


Cellulose 
Acetate 


Quaternary 
Ammonium 


Possibly 
acceptable 


Believed to be 
Acceptable 


No Data 
Available At 
This Time 


Potential 
Dissolution 


Possibly 
acceptable 


Hydrogen 
Peroxide 


Believed to be 
Acceptable 


Not 
Recommended 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


Possibly 
acceptable 


Phenol-based 
Solutions 


Not 
Recommended 


Not 
Recommended 


No Data 
Available At 
This Time 


Not 
Recommended 


Not 
Recommended 


Ethanol 
Believed to be 
Acceptable Acceptable Acceptable 


Believed to be 
Acceptable 


Believed to be 
Acceptable 


Isopropanol 
(same as 
isopropyl 
alcohol) 


Believed to be 
Acceptable 


Disagreement in 
Literature Acceptable 


Disagreement in 
Literature 


Believed to be 
Acceptable 


Peroxyacetic 
(Peracetic) 
Acid 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


No Data 
Available At 
This Time 


Sodium 
Hypochlorite 


Believed to be 
Acceptable 


Not 
Recommended 


No Data 
Available At 
This Time 


Not 
Recommended 


No Data 
Available At 
This Time 


Dischloroisocy
-anurante 
Dihydrate 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


No Data 
Available At 
This Time 


Silver 
Ions/Citric 
Acid 


Believed to be 
Acceptable 


Not 
Recommended 


No Data 
Available At 
This Time 


Not 
Recommended 


Disagreement 
in Literature 


Hypochlorous 
Acid (HOCl) 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


No Data 
Available At 
This Time 


Octanoic Acid 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


No Data 
Available At 
This Time 


Sodium 
Carbonate 


No Data 
Available At 
This Time Acceptable 


Possibly 
acceptable 


Not 
Recommended 


No Data 
Available At 
This Time 


Triethylene 
Glycol 


No Data 
Available At 
This Time 


Not 
Recommended 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


No Data 
Available At 
This Time 


L-Lactic Acid 
Believed to be 
Acceptable 


Not 
Recommended 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


No Data 
Available At 
This Time 


Glycolic Acid 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


No Data 
Available At 
This Time 
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List of Known 
Viral Killers Tyvek Nylon(s) PLA PETG 


Cellulose 
Acetate 


Ammonium 
Carbonate 


Possibly 
acceptable 


Believed to be 
Acceptable 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


Possibly 
acceptable 


Ammonium 
Bicarbonate 


Possibly 
acceptable 


Believed to be 
Acceptable 


No Data 
Available At 
This Time 


No Data 
Available At This 
Time 


Possibly 
acceptable 


UV Radiation 


Slight 
degradation 
over time from 
constant/ 
repeated 
exposure 


Degradation 
over time from 
constant/ 
repeated 
exposure 


Significant 
degradation 
over short 
term 


Degradation 
over time from 
constant/ 
repeated 
exposure 


Degradation 
over time from 
constant/ 
repeated 
exposure 


Soap and 
Water Acceptable 


Acceptable (will 
swell) Acceptable Acceptable 


Not 
Recommended 


Glass 
Transition 
(Softening) 
Temperature 110 °C (230 °F) 55 °C (131 °F) 


55 °C (131 °F), 
other versions 
can reach 110 
°C (230 °F) 80°C (176 °F) 100°C (212 °F) 


Ozone 
Partially 
Resistant 


No Data 
Available At 
This Time 


No more than 
10 min per 
exposure 


No Data 
Available At This 
Time 


No Data 
Available At 
This Time 


 


Table 1 Source Material 
• https://www.calpaclab.com/chemical-compatibility-charts/ 
• https://kuhnke.kendrion.com/attachment/ICS/ics_pdf_brochure/ics_pdf_chemical-resistance-


2015_en.pdf 
• https://omnexus.specialchem.com/polymer-properties/properties/glass-transition-temperature 
• http://www.sdplastics.com/kingplastic/Chemical-Resistants-Chart.pdf 
• http://kmac-plastics.net/data/chemical/petg-chemical.htm#.Xnlxnkp7lPY 
• http://tools.thermofisher.com/content/sfs/brochures/D20480.pdf 
• https://www.toray.jp/plastics/en/amilan/technical/tec_004.html 
• https://www.newmantools.com/pipestoppers/NYLON_chem_resistance_nt.pdf 
• https://www.curbellplastics.com/Research-Solutions/Technical-Resources/Technical-


Resources/Chemical-Resistance-Chart 
• https://www.usplastic.com/catalog/files/charts/LG%20CC.pdf 
• https://www.eastman.com/Literature_Center/P/PP101.pdf 


References 
• J. Puls, S. Wilson, and D. Holter, “Degradation of Cellulose Acetate Based Materials: A 


Review” Journal of Polymers and the Environment, Vol. 19, pg 152-165, 2011. 
• C. Zhang, S. Rathi, J. Goddard, K. Constantine, and P. Collins, “The Effect of UV 


Treatment on the Degradation of Compostable Polylactic Acid” Journal of Emerging 
Investigators, Nov. 2013. 
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• H. A. Eren, O. Avinc, P. Uysal, and M. Wilding, “The Effects of Ozone Treatment on 
Polylactic Acid (PLA) Fibres” Textile Research Journal, March 2011. 


• S. Sato, D. Gondo, T. Wada, S. Kanehashi, and K. Nagai, “Effects of Various Liquid 
Organic Solvents on Solvent-Induced Crystallization of Amorphous Poly(lactic acid) 
Film”, Journal of Applied Polymer Science, pg 1607-1617, 2013. 


 


2.6  FOR PARTS THAT WILL ULTIMATELY BE STERILIZED, WHAT 
ARE BEST PRACTICES TO REDUCE VIRAL LOADS AND EXPOSURE 
RISKS PRIOR TO BEING STERILIZED? 
William Davis, a SME with the U.S. Army Test Evaluation Command, Bio Test Division (CBC) on 
Dugway Proving Grounds notes that the best practice for minimizing contamination before 
sterilization is a cover of some kind. This is not always easy or practical in a manufacturing 
environment. Some of the literature seem to indicate that without touching the skin to the 
surface there would be minimal spread to individuals. So rigorous enforcement of fresh clean 
gloves will minimize touching of contaminated surfaces with subsequent transfer to the skin. To 
mitigate spread, sterilization and then covering will minimize re-contamination and spread of 
the virus [16].  


The basic question here is how the chosen decontamination solutions will interact with these 
materials; this will be manufacturer and material specific. 
 
The CDC recommends alcohol and/or bleach/water solutions for decontamination – hence, the 
question will be material specific based on the selected decontamination substance (e.g. 
bleach/water, alcohol). 
 
It can be noted that bleach/water is a standard decontamination agent for biological agents, 
and decontamination is regularly performed in Tyvek suits and other non-permeable textiles.  
Note Tyvek is a brand name, and the breakthrough time will vary based on the product – these 
breakthrough times are available through the manufacturer [5]. 


 


REFERENCES 
[1] America Makes. “COVID-19 Needs and Capabilities Repository.” 
https://www.americamakes.us/statement-on-covid-19/, accessed 24 March 2020. 


[2] Ashley Martof, Brandon Ribic, Andrew Resnick, and John Wilcynski. America Makes. 
Personal Communication. 23 March 2020. 



https://www.americamakes.us/statement-on-covid-19/





 


 DISTRIBUTION A.  Approved for public release: distribution unlimited. 19 


 


[3] Lauralyn McDaniel. ASME. Personal Communication. 24 March 2020. 


[4] The Economist. “How long can the novel coronavirus survive on surfaces and in the air?” 
https://www.economist.com/graphic-detail/2020/03/19/how-long-can-the-novel-coronavirus-
survive-on-surfaces-and-in-the-air?utm_campaign=the-economist-
today&utm_medium=newsletter&utm_source=salesforce-marketing-cloud&utm_term=2020-
03-19&utm_content=article-link-4, 19 March 2020. 


[5] Steve Redifer. HDIAC. Personal Communication. 23 March 2020. 


[6] Doyle Motes and Richard Piner. Texas Research Institute. Personal Communication. 24 
March 2020. 


[7]  Adam Pawloski, Chaffee Tran, and Evan Hochstein. Stratasys. Personal Communication. 24 
March 2020. 


[8] Preidt, Robert. “The Most Effective Ways to Kill Coronavirus in Your Home.” WebMD. 
https://www.webmd.com/lung/news/20200318/the-most-effective-ways-to-kill-coronavirus-
in-your-home#1, 18 March 2020. 


[9] CDC. “Clean & Disinfect.” https://www.cdc.gov/coronavirus/2019-ncov/prepare/cleaning-
disinfection.html, accessed 23 March 2020. 


[10] Jennifer Therkorn. Johns Hopkins University Applied Physics Laboratory. Personal 
Communication. 24 March 2020. 


[11] Therkorn, J., N. Thomas, L. Calderon, J. Scheinbeim, and G. Mainelis. “Design and 
development of a passive bioaerosol sampler using polarized ferroelectric polymer film.” 
Journal of Aerosol Science, Vol. 105, March 2017, pp. 128-144. 
https://www.sciencedirect.com/science/article/pii/S0021850216301707#f0025, 21 December 
2016. 


[12] Goyal, S.M., Y. Chandler, S. Yezli, and J.A. Otter. “Evaluating the virucidal efficacy of 
hydrogen peroxide vapour.” J Hosp Infect, Vol. 86, No. 4, April 2014, pp. 255-259. 
https://www.ncbi.nlm.nih.gov/pubmed/24656442, 27 February 2014. 


[13] Tony Buhr. Naval Surface Warfare Center Dahlgren Division. 23 March 2020. 


[14] U.S. Army ManTech. Personal Communication. 23 March 2020. 


[15] Environmental Potection Agency. “List N: Disinfectants for Use Against SARS-CoV-2.” 
https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2, updated 
19 March 2020. 


[16] William Davis. U.S. Army Test Evaluation Command Bio Test Division. Personal 
Communication. 23 March 2020. 



https://www.economist.com/graphic-detail/2020/03/19/how-long-can-the-novel-coronavirus-survive-on-surfaces-and-in-the-air?utm_campaign=the-economist-today&utm_medium=newsletter&utm_source=salesforce-marketing-cloud&utm_term=2020-03-19&utm_content=article-link-4

https://www.economist.com/graphic-detail/2020/03/19/how-long-can-the-novel-coronavirus-survive-on-surfaces-and-in-the-air?utm_campaign=the-economist-today&utm_medium=newsletter&utm_source=salesforce-marketing-cloud&utm_term=2020-03-19&utm_content=article-link-4

https://www.economist.com/graphic-detail/2020/03/19/how-long-can-the-novel-coronavirus-survive-on-surfaces-and-in-the-air?utm_campaign=the-economist-today&utm_medium=newsletter&utm_source=salesforce-marketing-cloud&utm_term=2020-03-19&utm_content=article-link-4

https://www.economist.com/graphic-detail/2020/03/19/how-long-can-the-novel-coronavirus-survive-on-surfaces-and-in-the-air?utm_campaign=the-economist-today&utm_medium=newsletter&utm_source=salesforce-marketing-cloud&utm_term=2020-03-19&utm_content=article-link-4

https://www.webmd.com/lung/news/20200318/the-most-effective-ways-to-kill-coronavirus-in-your-home#1

https://www.webmd.com/lung/news/20200318/the-most-effective-ways-to-kill-coronavirus-in-your-home#1

https://www.cdc.gov/coronavirus/2019-ncov/prepare/cleaning-disinfection.html

https://www.cdc.gov/coronavirus/2019-ncov/prepare/cleaning-disinfection.html

https://www.sciencedirect.com/science/article/pii/S0021850216301707#f0025

https://www.ncbi.nlm.nih.gov/pubmed/24656442

https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2



		1.0  TI Request

		2.0  TI Response

		2.1  Introduction

		2.2  Is the cause for concern of increased viral spread on parts fabricated through a large network of people and physical spaces?

		2.3  For FDM printed parts that are replacing traditional parts which do NOT need to be sterilized (potentially: face shields, equipment housing etc.) what can be done to mitigate additional spread of the virus as those parts move through the fabricat...

		Chemical methods

		Heating and UV methods

		Ozone methods

		Further Input

		Decontaminating Additive Manufactured Parts

		Prevention of Virus Spread throughout the Supply Chain:

		Clothing, towels, linens and other items that go in the laundry

		References



		2.4  For solid parts (laser cut, CNC, thermoformed, vacuum formed) that are replacing traditional parts which are NOT sterilized, what can be done to mitigate virus spread?

		2.5  Can someone recommend specific chemicals, disinfectants, or processes (soap/water washing) that could be employed for the following materials: PLA, PETG, Acetate, nylon family, tyvek, non-permeable textiles?

		Polymeric Materials

		Polylactic Acid (PLA)

		Nylons

		Polyethylene Terephthalate Glycol (PETG)

		Cellulose Acetate

		Tyvek

		Table 1 Source Material

		References



		2.6  For parts that will ultimately be sterilized, what are best practices to reduce viral loads and exposure risks prior to being sterilized?



		REFERENCES











RTTUZYUW RHOIAAA0001 0941548-UUUU--RHSSSUU. 
ZNR UUUUU 
R 031546Z APR 20 MID110000550427U 
FM CNO WASHINGTON DC 
TO NAVADMIN 
 
INFO SECNAV WASHINGTON DC 
CNO WASHINGTON DC 
BT 
UNCLAS 
 
NAVADMIN 098/20 
MSGID/GENADMIN/CNO WASHINGTON DC/N4/APR// 
 
SUBJ/PROCEDURES FOR NAVY ENTITIES TO CONTRIBUTE ADDITIVELY MANUFACTURED PARTS OR 
SERVICES IN RESPONSE TO COVID-19// 
 
REF/A/PUBLIC LAW/CONGRESS/23NOV1988// 
REF/B/REG/OSD/NOV2017// 
REF/C/MEMO/ASN RDA/31MAR2020// 
NARR/REF A IS 42 U.S. CODE 5121, STAFFORD ACT.  REF B IS DOD FINANCIAL 
MANAGEMENT REGULATION, VOL. 2 B (CHAPTER 9).  REF C IS A MEMORANDUM FROM ASN 
RDA GUIDANCE FOR PROVIDING SUPPORT DURING THE NATIONAL EMERGENCY.// 
 
RMKS/1.  This NAVADMIN provides guidance for Navy organizations wishing to contribute to COVID-19 
response/relief efforts using Additive Manufacturing (AM).  The steps outlined below are designed to 
ensure the Navy remains aligned with Federal Emergency Management Agency (FEMA) initiatives being 
coordinated with the Department of Defense via the recently created Joint Acquisition Task Force 
(JATF).  The intent is not to stifle grass-roots efforts at the local level, but rather to ensure Navy 
capabilities are used to address the most pressing needs and are in keeping with the provisions set forth 
in references (a) through (c). 
 
2.  Units wishing to respond to a local need should follow the steps below: 
    a.  First contact your SYSCOM POC (contact info included below) to verify  there is no higher priority 
tasking.  If the request to manufacture did not come through FEMA channels, SYSCOM leads will compile 
requests and forward to JATF for review and presentation to FEMA for approval. 
 
    b.  If there are no higher priority SYSCOM tasks and the request came via FEMA channels or was 
granted FEMA authorization via the process described  above, units may support the request provided 
        (1) The unit follows proper acquisition authorities per references (a)and (b).  Per reference (a), only 
FEMA requirements are authorized for reimbursement. 
        (2) The Technical Data Package for the component has been approved by the FDA or relevant 
approval authority, when required. 
        (3) Units provide a report to navy_am_covid19@navy.mil (SYSCOM POCs are able to provide reports 
template), so that Navy leadership can stay abreast of current efforts. 
 
  
 







3.  Units who have not received a direct request but who wish to offer assistance may lend support by 
following the steps below: 
    a.  Contact your SYSCOM POC to verify they have a current inventory of your manufacturing capability 
and to inquire about FEMA/JATF/DON priority tasking.  If no such tasking exists units may proceed to 
step b. 
    b.  Visit the America Makes COVID-19 website, https://www.americamakes.us/statement-on-covid-
19/, and click on the manufacturers icon to submit details regarding your manufacturing capability. 
America Makes, has been funded to liaise between the DOD, the Food and Drug Administration (FDA), 
the Department of Veterans Affairs (VA), the National Institute of Health (NIH), and the broader AM 
industrial community and will act as a match-maker between those with needs and those with 
resources. 
    c.  If units are matched with a request and they provide parts or services they shall provide a report to 
navy_am_covid19@navy.mil. 
 
4.  To check for components that have already been granted FDA approval or to 
submit designs for FDA approval, visit the America Makes website 
https://www.americamakes.us/statement-on-covid-19/.  The site will then direct users to the NIH 
repository.  Approved Navy parts can also be found at https://www.jtdi.mil/group/AM_AMCOVID19. 
Access to JTDI is limited to those with an account and Common Access Card (CAC). 
 
5.  At any time the Navy may direct all capability to support emerging FEMA/JATF requirements which 
are deemed a national priority.  In such cases units should be prepared to pivot from previous tasking. 
 
6.  For Navy organizations OCONUS, medical components, to include PPE, shall be cleared through the 
relevant host nation authorities for approval prior to distribution. FDA approval does not imply 
international approval. 
 
7.  Any Navy organization receiving solicitation from private industry shall direct such requests to the 
following FEMA link https://www.fema.gov/coronavirus/how-to-help 
    a.  NAVSEA     Ben Bouffard, benjamin.bouffard@navy.mil 
    b.  NAVAIR     Liz McMichael, elizabeth.mcmichael@navy.mil;Alan Pentz, alan.pentz@navy.mil 
    c.  NAVWAR     Jess Fuller, jessica.l.fuller@navy.mil 
    d.  NAVFAC     Todd Jonas, todd.jonas@navy.mil 
    e.  NAVSUP     John Ballou, john.ballou1@navy.mil 
    f.  OPNAV N4   CAPT Xavier Lugo, manuel.x.lugo@navy.mil; CDR Patrick Veith, patrick.veith@navy.mil 
 
9.  Released by Vice Admiral Ricky L. Williamson, N4.// 
 
  
 
BT 
#0001 
NNNN 
UNCLASSIFIED// 
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Navy COVID-19 Manufacturing Request Form
Email filled form to navy_am_covid19@navy.mil


20200326 


Additive Manufacturing (3D Printing) Request form for  Emergency Medical Devices 


  


 
APPROXIMATE SIZE: Does this item come in direct contact with the human body during use?  _____
(Length/ Width/ Height) L________  W________   H________ Units: _______     Does this item come in contact with bodily fluids during us?  _________________      
Is this part of a larger equipment assembly? ___________ 
If so - what assembly or system? 


Is this item normally a single-use item?                _______
What are the risks associated with this item failing during use? 


____________________________________________________________________  ___________________________________________________________________________ 
Item Priority: ____________ Quantity Needed: Current _____________    Anticipated ___________      Original Cost: ___________     Original Wait Time: 
________________ Attach Images  of  Item Below We may have some follow-up questions, please provide contact information below: 


 NAME:_______________________________________________________________________  
PHONE:______________________________________________________________________  
EMAIL: ______________________________________________________________________  
JOB TITLE: __________________________________________________________________  
MEDICAL FACILITY: _________________________________________________________  
FACILITY CATEGORY: _________________________ Other: _______________________  
ADDRESS OF FACILITY  
Street:________________________________________________________________________  
Attn:/Other:___________________________________________________________________ 


________________________________________________________________      City: _____________________  State: __________________  Zip Code:________________ 


Please use the "Attachments" button to the right to 
open the Attachments pane of this PDF to include 
any other images or pertinent documents you feel 
we mayfind useful. Please save all attachments 
as PDFdocuments to attach them to this form.


Requestor Signature 


The Department of the Navy is asking "How can we help?" Please inform us of those items that are currently in short supply or have anticipated high demand. Please fill out a version 
of this form for each individual item. 
ITEM NAME:___________________________________________  ITEM MATERIAL:  ___________ If Other, define:____________________________________________ 


REQUEST CATEGORY: __________________________       If Other, define:________________________________
END USER INFORMATION- NAME:_________________________________________ PHONE:______________________ EMAIL: ________________________________ 
JOB TITLE: ____________________  MEDICAL FACILITY: _________________________ FACILITY CATEGORY: ____________________ Other: ________________ 
ADDRESS OF FACILITY  Street:_______________________________________________________    Attn:/Other:______________________________________________ 
City: _______________  State: __________________  Zip Code:________________ 


Directions : Please fill out the above form with as much accurate detail as possible to help 
facilitate your request through the proper channels. Any additional information needed should 
be added to the with the attachments file to the left of these instructions.





		Untitled



		ITEM NAME: 

		Length Width Height L: 

		W: 

		H: 

		Item Priority: 

		Quantity Needed Current: 

		Anticipated: 

		Original Cost: 

		Original Wait Time: 

		NAME: 

		PHONE: 

		EMAIL: 

		JOB TITLE: 

		MEDICAL FACILITY: 

		Other: 

		Street: 

		AttnOther: 

		City: 

		State: 

		Zip Code: 

		Part of Assembly: []

		Other material: 

		Item material: []

		Body Contact: []

		Fluid Contact: []

		Single Use: []

		Units: []

		Risk of Failure: 

		Assembly Of system: 

		Image2_af_image: 

		ATTACHMENTS: 

		Image1_af_image: 

		Request Category: []

		Other category: 

		End User Name: 

		End User Phone: 

		End User Email: 

		End User Job title: 

		End User Facility name: 

		Requestor Facility category: []

		End user Facility category: []

		End Uer Facility Category Other: 

		Street of End User: 

		End User ATTN:/Other: 

		End User City: 

		End User State: 

		End User Zip Code: 








*please attach/insert/embed photos of the installation process. Use Page two if necessary. Please attach
any pertinent documents or picture files when returning this form. Electronically Submit this form to


navair_am.fct@navy.mil 


Additive Manufacturing Fit Check Form 
Date of Installation 04/18/2020 


Part Number 4212AS0301-0-AM 
Part Title 3DVERKSTAN PROTECTIVE FACE SHIELD ASSEMBLY 


Platform/Asset Installed On N/A 
Installation Location NAWCAD Lakehurst 


Installer/Fit Checker 
Name Kyle Cobb 
Title Advanced Manufacturing Technology Lead 


Email Kyle.cobb@navy.mil 
Phone (732) 323-7134


Installation Successful ☒ YES ☐ NO
Notes on Installation 


Fit check went well. No issues. 


Secondary Tools/Parts Needed 
No tools beyond those identified on the TDP were required. 


Pictures of the Part Installed 



mailto:Kyle.cobb@navy.mil
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NOTES ( FOR REFERENCE ONLY ):
< > INDICATES A FLAG NOTE
  1 . DISCLAIMER THIS TECHNICAL DATA PACKAGE IS PROVIDED BY THE UNITED STATES GOVERNMENT "AS IS," WITHOUT WARRANTY OF ANY KIND TO ANY RECIPIENT OR ANY THIRD PARTY, INCLUDING, BUT NOT LIMITED TO, ANY EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY OF THE TECHNICAL DATA PACKAGE, FITNESS FOR RECIPIENT'S PURPOSE, ACCURACY OF INFORMATIONAL CONTENT, QUIET ENJOYMENT, AND TITLE. THE GOVERNMENT DISCLAIMS ANY WARRANTY THAT THE TECHNICAL DATA PACKAGE, OR ANY ITEM MANUFACTURED USING THE TECHNICAL DATA PACKAGE, DOES NOT INFRINGE THE INTELLECTUAL PROPERTY RIGHTS OF ANY THIRD PARTY. RECIPIENT AGREES THAT ANY EFFORTS BY THE GOVERNMENT TO MODIFY THIS TECHNICAL DATA PACKAGE SHALL NOT BE DEEMED A WAIVER OF THESE LIMITATIONS. RECIPIENT FURTHER AGREES THAT THE UNITED STATES GOVERNMENT SHALL NOT BE LIABLE TO RECIPIENT OR ANY THIRD PARTY FOR ANY LOSS OF PROFITS, LOSS OF USE, INTERRUPTION OF BUSINESS, OR ANY DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY KIND, INCLUDING, BUT NOT LIMITED TO, INJURY OR DEATH, EVEN IF THE UNITED STATES GOVERNMENT WAS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES OR WAS GROSSLY NEGLIGENT.
 
CHOICE OF LAW. THIS DISCLAIMER SHALL BE CONSTRUED AND CONTROLLED BY THE LAWS OF THE UNITED STATES.
 
  2 . PN4212AS0302-0-AM IS A COMMUNITY USE NON-MEDICAL, NON-SURGICAL PPE ITEM. USE OF THIS ITEM MUST BE IN ACCORDANCE WITH FDA POLICY FOR USE OF NON-MEDICAL, NON-SURGICAL PPE DURING THE COVID19 EMERGENCY ONLY. THIS ITEM HAS NOT BEEN CLEARED, APPROVED, OR EVALUATED BY THE U.S. FOOD AND DRUG ADMINISTRATION (FDA), NOR HAS ITS SAFETY OR EFFICACY BEEN SUBJECTED TO RIGOROUS SCIENTIFIC INQUIRY.
 
  3 . 3D PRINTER MATERIAL RECOMMENDATIONS ARE PROVIDED ON THE PARTS LIST FOR THIS COMPONENT. ALTERNATIVE PRINTER MATERIALS MAY BE USED.
 
  4 . MANUFACTURING EQUIPMENT RECOMMENDATIONS ARE PROVIDED ON THE PARTS LIST FOR THIS COMPONENT.
 
  5 . 3D PRINTER STL FILES THAT INCLUDE ORIENTATION AND LOCATION OF AM PARTS ON THE 3D PRINTER BUILD PLATE ARE ATTACHED TO THIS DOCUMENT. MANUFACTURING FACILITIES SHOULD CONFORM TO THE ORIENTATIONAND PART LOCATION IN THE STL FILE WHEN USING NON-INDUSTRIAL 3D PRINTERS.
 
  6 . 3D PRINTER SETTINGS RECOMMENDATIONS INCLUDING SHELL/INFILL ARE ATTACHED TO THIS DOCUMENT MANUFACTURING FACILITIES SHOULD CONFORM TO 3D PRINTER SETTINGS WHEN USING NON-INDUSTRIAL 3D PRINTERS.
 
  7 . POST-PROCESSING, INSPECTION, ASSEMBLY, QA, AND LOGISTICS INSTRUCTIONS ARE ATTACHED TO THIS DOCUMENT. MANUFACTURING FACILITIES SHOULD CONFORM TO THESE INSTRUCTIONS TO ENSURE ACCEPTABLE FUNCTIONAL PERFORMANCE OF THE PART.
 
  8 . MANUFACTURING RECORD LOGS MUST BE KEPT FOR ALL ITEMS PRODUCED. A MANUFACTURING LOG TEMPLATE IS ATTACHED TO THIS DOCUMENT. MANUFACTURING FACILITIES SHOULD SUBMIT MANUFACTURING LOGS TO NAVY_AM_COVID19@NAVY.MIL AND KEEP A LOCAL COPY IN ACCORDANCE WITH MANUFACTURING FACILITY QUALITY MANAGEMENT SYSTEM PROCESSES.
 
  9 . APPROVED MANUFACTURING FACILITIES LISTED BELOW CAN MANUFACTURE THE ITEMS ON THIS DOCUMENT. MANUFACTURING FACILITIES MUST BE QUALIFIED IN ACCORDANCE WITH THE PROCESSES LISTED BELOW FOR THE MANUFACTURING OF THIS ITEM.
 
 10 . APPROVED MANUFACTURING FACILITIES FOR THIS ITEM ARE AS FOLLOWS:
    A. NAVAIR AIRWORKS AM, CAGE: 9MA00.
    B. DOD/NAVY MANUFACTURING FACILITIES IN ACCORDANCE WITH DEPARTMENT OF THE NAVY POLICY FOR PRODUCTION OF THESE ITEMS. DOD/NAVY MANUFACTURING FACILITIES SHOULD COMPLY WITH POLICY FOR ITEMS REQUESTED DURING A NATIONAL EMERGENCY.
    C. OTHER GOVERNMENT MANUFACTURING FACILITY IN ACCORDANCE WITH GOVERNMENT POLICY.
    D. ALL NON-GOVERNMENT MANUFACTURING FACILITIES MAY MANUFACTURE THIS ITEM. USE OF THIS TDP IS IN ACCORDANCE WITH THE DISCLAIMER ON THE FIRST PAGE OF THIS DOCUMENT.
 
 11 . PET-G IS THE PREFFERED PRINTING MATERIAL. PLA IS THE PREFERRED ALTERNATE PRINTING MATERIAL. ABS AND CPE ARE PREFERRED TRADITIONAL MANUFACTURING MATERIALS.
 
 12 . MANUFACTURING ACTIVITIES MAY CONTACT NAVY_AM_COVID19@NAVY.MIL OR PARTS_HELPDESK@USMC.MIL FOR SUPPORT.
 
<13>. ATTACHED STL FILE USES .197" FOR HEIGHT HEIGHT. .25" STOCK SHEETS MAY BE USED FOR TRADITIONAL MANUFACTURING METHODS USING ENLCOSED STP FILE.
 
<14>. RETENTION CLIP SHAPE AND SIZE SHALL BE DETERMINED BASED ON THE VISOR'S ACTUAL THICKNESS SUCH THAT THE CLIP CAN FIT THROUGH THE CORRESPONDING .313 DIAMETER HOLE IN THE FACE SHIELD.
 
------------------------ END OF NOTES ------------------------

			PARTS LIST (For Reference Only)
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						X			30003			4212AS0302-0-AM			HEADBAND, FACE SHIELD			PET-G PREFERRED, PLA, ABS, CPE			3D PRINTED, LASER-CUT, WATER-JET, DIE-CUT
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X 4212AS0301-0-AM 1 30003 4212AS0302-0-AM HEADBAND, FACE SHIELD SEE NOTE 3 SEE NOTE 3 0.0


APPROVAL AUTHORITY:


CAD PROG: CREO   VER: 4.0 


REVISIONS
REV DESCRIPTION APPROVED 


NOTES:
 
1.  PART GEOMETRY IS DEFINED BY PN 4212AS0302-0-AM  STEP (STP) FILE AND TAKES
    PRECEDENCE OVER THIS DRAWING.
 
2.  THESE DIMENSIONS ARE TO BE USED FOR QA ONLY, NOT FOR THE REVERSE
    ENGINEERING OR PRODUCTION OF CAD MODELS. FEATURES NOT DIMENSIONED ARE
    PROVIDED WITHIN THE MODEL BASED DEFITION ANNOTATION SECTION (PAGE 2) OF
    THE TECHNICAL DATA PACKAGE.
 
3.  PET-G IS THE PREFFERED PRINTING MATERIAL. PLA IS THE PREFERRED ALTERNATE
    PRINTING MATERIAL. ABS AND CPE ARE PREFERRED TRADITIONAL MANUFACTURING
    MATERIALS. PREFERRED MANUFACTURING METHODS: 3D PRINTED, LASER-CUT,
    WATER-JET, DIE-CUT.
 
4.  ALL SUPPORT STRUCTURE SHALL BE REMOVED, ALL HOLES SHALL BE DEBURRED PRIOR
    TO CHECKING DIMENSIONS, AND SURFACES MAY BE SANDED USING FINE GRIT
    SANDPAPER (120 GRIT OR HIGHER) TO REMOVE NONCONFORMATIES.
 
5.  VISUALLY INSPECT PART FOR DEVIATIONS FROM 3D MODEL. CRACKS, LAYER
    SEPARATION, MISSING FEATURES, OR OTHER FAILURES OUTLINED IN SAE ASM7100
    SHALL BE CAUSE FOR REJECTION.
 
6.  QA INSPECTION SHEET IS PROVIDED ON THE LAST PAGE OF THIS DOCUMENT.


HEADBAND, FACE SHIELD1


SCALE  1/2


VIEW FOR REFERENCE ONLY


2020/04/14


2020/03/29


2020/04/17


2020/04/17


DECIMAL TOLERANCES:  3PL ±.010  2PL ±.02   ANGLES ± .5°
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Setting Value Units Setting Value Units


Layer Height 0.28 mm Layer Height mm
Initial Layer Height 0.38 mm Initial Layer Height mm
Line Width 0.5 mm Line Width mm


Wall Thickness 1 mm Wall Thickness mm
Outer Wall Wipe Distance 0.1 mm Outer Wall Wipe Distance mm
Top/Bottom Thickness 0.84 mm Top/Bottom Thickness mm
Top Thickness 0.84 mm Top Thickness mm
Bottom Thickness 0.94 mm Bottom Thickness mm


Infill Density 25 % Infill Density %
Infill Pattern cubicsubdiv Infill Pattern
Infill Wipe Distance 0.25 mm Infill Wipe Distance mm
Infill Before Walls FALSE Infill Before Walls


Build Plate Temperature 70 °C Build Plate Temperature °C
Part Removal Temperature 50 °C Part Removal Temperature °C
Keep Heating TRUE Keep Heating
Build Plate Temperature Initial Layer 70 °C Build Plate Temperature Initial Layer °C
Default Printing Temperature 230 °C Default Printing Temperature °C
Printing Temperature 230 °C Printing Temperature °C
Printing Temperature Initial Layer 235 °C Printing Temperature Initial Layer °C
Initial Printing Temperature 220 °C Initial Printing Temperature °C
Final Printing Temperature 215 °C Final Printing Temperature °C
Diameter 2.85 mm Diameter mm
Flow 100 % Flow %
Retraction Distance 1 mm Retraction Distance mm
Retraction Speed 10 mm/s Retraction Speed mm/s


Print Speed 30 mm/s Print Speed mm/s
Infil Speed 30 mm/s Infil Speed mm/s
Outer Wall Speed 25 mm/s Outer Wall Speed mm/s
Inner Wall Speed 30 mm/s Inner Wall Speed mm/s
Top-Bottom Speed 30 mm/s Top-Bottom Speed mm/s
Travel Speed 150 mm/s Travel Speed mm/s
Initial Layer Speed 10 mm/s Initial Layer Speed mm/s
Initial Layer Travel Speed 20 mm/s Initial Layer Travel Speed mm/s


Combing Mode ALL Combing Mode
Retract Before Outer Wall FALSE Retract Before Outer Wall
Z Hop when Retracted TRUE Z Hop when Retracted
Z Hop Height 1 mm Z Hop Height mm


Regular Fan Speed 40 % Regular Fan Speed %
Maximim Fan Speed 60 % Maximim Fan Speed %
Regular/Maximim Fan Speed Threshold 20 s Regular/Maximim Fan Speed Threshold s
Regular Fan Speed at Height 0.38 mm Regular Fan Speed at Height mm
Regular Fan Speed at Layer 2 Regular Fan Speed at Layer
Minimum Layer Time 10 s Minimum Layer Time s
Minimum Speed 10 mm/s Minimum Speed mm/s


Generate Support TRUE Generate Support
Support Overhang Angle 45 ° Support Overhang Angle °
Support Density 30 % Support Density %
Support X/Y Distance 1.5 mm Support X/Y Distance mm


Build Plate Adhesion Type Skirt Build Plate Adhesion Type
Skirt Line Count 3 Skirt Line Count
Skirt Distance 5 mm Skirt Distance mm
Skirt/Brim Minimum Length 250 mm Skirt/Brim Minimum Length mm
Brim Line Count 10 Brim Line Count
Raft Air Gap 0.5 mm Raft Air Gap mm
Initial Layer Z Overlap 0.5 mm Initial Layer Z Overlap mm


Prime Tower Size 7.75 mm Prime Tower Size mm


Typical Settings Engineer Required Settings
MATERIAL: IC3D PETG              SLICER: CURA 3.6.3          MACHINE: LULZBOT TAZ 6        


PART: 3DVERKSTAN FACE SHIELD ASSEMBLY


Quality Quality


Build Plate Adhesion


Dual Extrusion Dual Extrusion


Build Plate Adhesion


SupportSupport


Cooling


Infill


Material


Speed


Travel


Cooling


Shell


Travel


Speed


Material


Infill


Shell






ISO-10303-21;

HEADER;

FILE_DESCRIPTION((''),'2;1');

FILE_NAME('4212AS0302-0-AM','2020-04-16T12:55:32',('Benjamin.Vossler'),(''),

'CREO PARAMETRIC BY PTC INC, 2017110','CREO PARAMETRIC BY PTC INC, 2017110','');

FILE_SCHEMA(('CONFIG_CONTROL_DESIGN'));

ENDSEC;

DATA;

#2=DIRECTION('',(3.496758438359E-14,1.E0,-3.609557097661E-14));

#3=VECTOR('',#2,1.968503937008E-1);

#4=CARTESIAN_POINT('',(-1.007925479903E0,0.E0,-5.233551933073E0));

#5=LINE('',#4,#3);

#6=DIRECTION('',(-4.737543690681E-14,1.E0,-4.963141009284E-14));

#7=VECTOR('',#6,1.968503937008E-1);

#8=CARTESIAN_POINT('',(-1.562146837763E0,0.E0,-5.237074559461E0));

#9=LINE('',#8,#7);

#10=DIRECTION('',(2.535830562742E-4,9.999999354639E-1,2.544953635454E-4));

#11=VECTOR('',#10,1.968504064048E-1);

#12=CARTESIAN_POINT('',(-1.450591586781E0,0.E0,-5.348229746378E0));

#13=LINE('',#12,#11);

#14=CARTESIAN_POINT('',(-2.917286123615E0,3.937007874016E-2,-1.641245733684E0));

#15=CARTESIAN_POINT('',(-2.918704775865E0,2.624861251922E-2,-1.628145441043E0));

#16=CARTESIAN_POINT('',(-2.920080779221E0,1.312525239727E-2,-1.615042566415E0));

#17=CARTESIAN_POINT('',(-2.921414170291E0,0.E0,-1.601937112016E0));

#19=DIRECTION('',(0.E0,1.E0,-1.353583911623E-14));

#20=VECTOR('',#19,1.968503937008E-1);

#21=CARTESIAN_POINT('',(-1.118058772065E0,0.E0,-5.346116170545E0));

#22=LINE('',#21,#20);

#23=DIRECTION('',(0.E0,1.E0,0.E0));

#24=VECTOR('',#23,1.181102362205E-1);

#25=CARTESIAN_POINT('',(-2.917286123615E0,3.937007874016E-2,-1.641245733684E0));

#26=LINE('',#25,#24);

#27=DIRECTION('',(9.998699695193E-1,1.463296867402E-14,1.612588147640E-2));

#28=VECTOR('',#27,8.393267616106E-2);

#29=CARTESIAN_POINT('',(-3.001207885970E0,3.937007874016E-2,-1.642599222071E0));

#30=LINE('',#29,#28);

#31=DIRECTION('',(-9.998699695193E-1,0.E0,-1.612588147641E-2));

#32=VECTOR('',#31,8.076062651338E-2);

#33=CARTESIAN_POINT('',(-2.921414170291E0,0.E0,-1.601937112016E0));

#34=LINE('',#33,#32);

#35=CARTESIAN_POINT('',(-2.921414170291E0,1.968503937008E-1,-1.601937112016E0));

#36=CARTESIAN_POINT('',(-2.920080779221E0,1.837251413035E-1,-1.615042566415E0));

#37=CARTESIAN_POINT('',(-2.918704775865E0,1.706017811816E-1,-1.628145441043E0));

#38=CARTESIAN_POINT('',(-2.917286123615E0,1.574803149606E-1,-1.641245733684E0));

#40=DIRECTION('',(-9.998699695193E-1,0.E0,-1.612588147640E-2));

#41=VECTOR('',#40,8.393267616106E-2);

#42=CARTESIAN_POINT('',(-2.917286123615E0,1.574803149606E-1,-1.641245733684E0));

#43=LINE('',#42,#41);

#44=CARTESIAN_POINT('',(-2.607481876242E0,1.968503937008E-1,4.981637705129E-1));

#45=DIRECTION('',(0.E0,1.E0,0.E0));

#46=DIRECTION('',(9.820338479051E-1,0.E0,-1.887048530611E-1));

#47=AXIS2_PLACEMENT_3D('',#44,#45,#46);

#49=CARTESIAN_POINT('',(-2.036742361959E0,1.968503937008E-1,3.884920759898E-1));

#50=DIRECTION('',(0.E0,-1.E0,0.E0));

#51=DIRECTION('',(9.970063727420E-1,0.E0,7.731942001787E-2));

#52=AXIS2_PLACEMENT_3D('',#49,#50,#51);

#54=CARTESIAN_POINT('',(-1.878494471032E0,1.968503937008E-1,2.635051127542E-1));

#55=DIRECTION('',(0.E0,1.E0,0.E0));

#56=DIRECTION('',(8.456308534647E-2,0.E0,-9.964181273927E-1));

#57=AXIS2_PLACEMENT_3D('',#54,#55,#56);

#59=CARTESIAN_POINT('',(-1.875165215703E0,1.968503937008E-1,2.242760526207E-1));

#60=DIRECTION('',(0.E0,1.E0,0.E0));

#61=DIRECTION('',(5.325599563031E-1,0.E0,-8.463922807673E-1));

#62=AXIS2_PLACEMENT_3D('',#59,#60,#61);

#64=CARTESIAN_POINT('',(0.E0,1.968503937008E-1,-2.755905511811E0));

#65=DIRECTION('',(0.E0,-1.E0,0.E0));

#66=DIRECTION('',(5.325599562408E-1,0.E0,8.463922808065E-1));

#67=AXIS2_PLACEMENT_3D('',#64,#65,#66);

#69=CARTESIAN_POINT('',(1.875165215479E0,1.968503937008E-1,2.242760527618E-1));

#70=DIRECTION('',(0.E0,1.E0,0.E0));

#71=DIRECTION('',(-8.456307643525E-2,0.E0,-9.964181281489E-1));

#72=AXIS2_PLACEMENT_3D('',#69,#70,#71);

#74=CARTESIAN_POINT('',(1.878494470457E0,1.968503937008E-1,2.635051129252E-1));

#75=DIRECTION('',(0.E0,1.E0,0.E0));

#76=DIRECTION('',(9.970063727420E-1,0.E0,-7.731942001786E-2));

#77=AXIS2_PLACEMENT_3D('',#74,#75,#76);

#79=CARTESIAN_POINT('',(2.036742361540E0,1.968503937008E-1,3.884920781715E-1));

#80=DIRECTION('',(0.E0,-1.E0,0.E0));

#81=DIRECTION('',(9.820338486264E-1,0.E0,1.887048493071E-1));

#82=AXIS2_PLACEMENT_3D('',#79,#80,#81);

#84=CARTESIAN_POINT('',(2.607481876242E0,1.968503937008E-1,4.981637705129E-1));

#85=DIRECTION('',(0.E0,1.E0,0.E0));

#86=DIRECTION('',(-7.436428239630E-2,0.E0,-9.972311434686E-1));

#87=AXIS2_PLACEMENT_3D('',#84,#85,#86);

#89=CARTESIAN_POINT('',(2.746271374274E0,1.968503937008E-1,-2.225124181793E-1));

#90=CARTESIAN_POINT('',(2.743909008876E0,1.968503937008E-1,-2.042276679659E-1));

#91=CARTESIAN_POINT('',(2.734452771541E0,1.968503937008E-1,-1.698483122702E-1));

#92=CARTESIAN_POINT('',(2.706592928978E0,1.968503937008E-1,-1.231022349325E-1));

#93=CARTESIAN_POINT('',(2.667380335137E0,1.968503937008E-1,-8.590864431306E-2));

#94=CARTESIAN_POINT('',(2.619357309973E0,1.968503937008E-1,-6.052167322043E-2));

#95=CARTESIAN_POINT('',(2.584262766814E0,1.968503937008E-1,-5.285581425630E-2));

#96=CARTESIAN_POINT('',(2.566093623040E0,1.968503937008E-1,-5.148105171725E-2));

#98=CARTESIAN_POINT('',(-3.149606299213E0,1.968503937008E-1,

-9.842519685039E-1));

#99=DIRECTION('',(0.E0,-1.E0,0.E0));

#100=DIRECTION('',(6.993464052287E-1,0.E0,-7.147829079473E-1));

#101=AXIS2_PLACEMENT_3D('',#98,#99,#100);

#103=CARTESIAN_POINT('',(1.283258710308E0,1.968503937008E-1,-5.514962526753E0));

#104=DIRECTION('',(0.E0,-1.E0,0.E0));

#105=DIRECTION('',(-6.993464052289E-1,0.E0,7.147829079472E-1));

#106=AXIS2_PLACEMENT_3D('',#103,#104,#105);

#108=CARTESIAN_POINT('',(1.506369212272E0,1.968503937008E-1,-5.292652152919E0));

#109=DIRECTION('',(0.E0,1.E0,0.E0));

#110=DIRECTION('',(-7.102751368094E-1,0.E0,-7.039241649711E-1));

#111=AXIS2_PLACEMENT_3D('',#108,#109,#110);

#113=CARTESIAN_POINT('',(1.283258710308E0,1.968503937008E-1,-5.514962526753E0));

#114=DIRECTION('',(0.E0,1.E0,0.E0));

#115=DIRECTION('',(7.077416011040E-1,0.E0,7.064713908339E-1));

#116=AXIS2_PLACEMENT_3D('',#113,#114,#115);

#118=CARTESIAN_POINT('',(-3.149606299213E0,1.968503937008E-1,

-9.842519685039E-1));

#119=DIRECTION('',(0.E0,1.E0,0.E0));

#120=DIRECTION('',(9.948552128459E-1,0.E0,-1.013069863004E-1));

#121=AXIS2_PLACEMENT_3D('',#118,#119,#120);

#123=DIRECTION('',(-1.612588156971E-2,0.E0,-9.998699695178E-1));

#124=VECTOR('',#123,2.359537917449E-1);

#125=CARTESIAN_POINT('',(3.120341828306E0,1.968503937008E-1,-1.408009341575E0));

#126=LINE('',#125,#124);

#127=DIRECTION('',(9.998699695190E-1,0.E0,-1.612588149601E-2));

#128=VECTOR('',#127,1.821368270858E-1);

#129=CARTESIAN_POINT('',(2.938228684560E0,1.968503937008E-1,-1.405072224685E0));

#130=LINE('',#129,#128);

#131=CARTESIAN_POINT('',(-3.149606299213E0,1.968503937008E-1,

-9.842519685039E-1));

#132=DIRECTION('',(0.E0,1.E0,0.E0));

#133=DIRECTION('',(9.984216813307E-1,0.E0,5.616178637504E-2));

#134=AXIS2_PLACEMENT_3D('',#131,#132,#133);

#136=DIRECTION('',(-9.998699695181E-1,0.E0,1.612588155134E-2));

#137=VECTOR('',#136,1.734306829009E-1);

#138=CARTESIAN_POINT('',(3.116532564943E0,1.968503937008E-1,

-6.443291286289E-1));

#139=LINE('',#138,#137);

#140=DIRECTION('',(-1.612588155134E-2,-1.055642702878E-11,-9.998699695181E-1));

#141=VECTOR('',#140,2.362204724417E-1);

#142=CARTESIAN_POINT('',(3.120341828301E0,1.968503937033E-1,

-4.081393720492E-1));

#143=LINE('',#142,#141);

#144=DIRECTION('',(9.998699695179E-1,1.276564491577E-11,-1.612588156602E-2));

#145=VECTOR('',#144,1.951663038118E-1);

#146=CARTESIAN_POINT('',(2.925200902058E0,1.968503937008E-1,

-4.049921433482E-1));

#147=LINE('',#146,#145);

#148=CARTESIAN_POINT('',(-3.149606299213E0,1.968503937008E-1,

-9.842519685039E-1));

#149=DIRECTION('',(0.E0,1.E0,0.E0));

#150=DIRECTION('',(9.917569066659E-1,0.E0,1.281336727036E-1));

#151=AXIS2_PLACEMENT_3D('',#148,#149,#150);

#153=CARTESIAN_POINT('',(2.551043636741E0,1.968503937008E-1,

-2.477355820973E-1));

#154=DIRECTION('',(0.E0,1.E0,0.E0));

#155=DIRECTION('',(7.544901490779E-2,0.E0,9.971496608581E-1));

#156=AXIS2_PLACEMENT_3D('',#153,#154,#155);

#158=CARTESIAN_POINT('',(2.607481876242E0,1.968503937008E-1,4.981637705129E-1));

#159=DIRECTION('',(0.E0,-1.E0,0.E0));

#160=DIRECTION('',(-9.970063727427E-1,0.E0,7.731942000878E-2));

#161=AXIS2_PLACEMENT_3D('',#158,#159,#160);

#163=CARTESIAN_POINT('',(1.861689707655E0,1.968503937008E-1,5.560011319436E-1));

#164=DIRECTION('',(0.E0,1.E0,0.E0));

#165=DIRECTION('',(2.848609552678E-1,0.E0,9.585688478998E-1));

#166=AXIS2_PLACEMENT_3D('',#163,#164,#165);

#168=CARTESIAN_POINT('',(0.E0,1.968503937008E-1,-5.708661417323E0));

#169=DIRECTION('',(0.E0,1.E0,0.E0));

#170=DIRECTION('',(8.914285714286E-2,0.E0,9.960188507355E-1));

#171=AXIS2_PLACEMENT_3D('',#168,#169,#170);

#173=CARTESIAN_POINT('',(0.E0,1.968503937008E-1,-5.708661417323E0));

#174=DIRECTION('',(0.E0,1.E0,0.E0));

#175=DIRECTION('',(-5.6E-2,0.E0,9.984307687567E-1));

#176=AXIS2_PLACEMENT_3D('',#173,#174,#175);

#178=CARTESIAN_POINT('',(0.E0,1.968503937008E-1,-5.708661417323E0));

#179=DIRECTION('',(0.E0,1.E0,0.E0));

#180=DIRECTION('',(-2.848609552677E-1,0.E0,9.585688478998E-1));

#181=AXIS2_PLACEMENT_3D('',#178,#179,#180);

#183=CARTESIAN_POINT('',(-1.861689707655E0,1.968503937008E-1,

5.560011319436E-1));

#184=DIRECTION('',(0.E0,1.E0,0.E0));

#185=DIRECTION('',(-9.970063727412E-1,0.E0,-7.731942002806E-2));

#186=AXIS2_PLACEMENT_3D('',#183,#184,#185);

#188=CARTESIAN_POINT('',(-2.607481876242E0,1.968503937008E-1,

4.981637705129E-1));

#189=DIRECTION('',(0.E0,-1.E0,0.E0));

#190=DIRECTION('',(7.544901491521E-2,0.E0,-9.971496608575E-1));

#191=AXIS2_PLACEMENT_3D('',#188,#189,#190);

#193=CARTESIAN_POINT('',(-2.551043636741E0,1.968503937008E-1,

-2.477355820973E-1));

#194=DIRECTION('',(0.E0,1.E0,0.E0));

#195=DIRECTION('',(-9.917569066659E-1,0.E0,1.281336727035E-1));

#196=AXIS2_PLACEMENT_3D('',#193,#194,#195);

#198=CARTESIAN_POINT('',(3.149606299213E0,1.968503937008E-1,

-9.842519685039E-1));

#199=DIRECTION('',(0.E0,1.E0,0.E0));

#200=DIRECTION('',(-9.954845349181E-1,0.E0,9.492386812065E-2));

#201=AXIS2_PLACEMENT_3D('',#198,#199,#200);

#203=DIRECTION('',(9.998699695181E-1,0.E0,1.612588155432E-2));

#204=VECTOR('',#203,1.951663038118E-1);

#205=CARTESIAN_POINT('',(-3.120341828301E0,1.968503937033E-1,

-4.081393720492E-1));

#206=LINE('',#205,#204);

#207=DIRECTION('',(-1.612588155134E-2,1.055713202040E-11,9.998699695181E-1));

#208=VECTOR('',#207,2.362204724417E-1);

#209=CARTESIAN_POINT('',(-3.116532564943E0,1.968503937008E-1,

-6.443291286289E-1));

#210=LINE('',#209,#208);

#211=DIRECTION('',(-9.998699695181E-1,0.E0,-1.612588155134E-2));

#212=VECTOR('',#211,1.734306829009E-1);

#213=CARTESIAN_POINT('',(-2.943124433317E0,1.968503937008E-1,

-6.415324059791E-1));

#214=LINE('',#213,#212);

#215=CARTESIAN_POINT('',(3.149606299213E0,1.968503937008E-1,

-9.842519685039E-1));

#216=DIRECTION('',(0.E0,1.E0,0.E0));

#217=DIRECTION('',(-9.976164665692E-1,0.E0,-6.900279436407E-2));

#218=AXIS2_PLACEMENT_3D('',#215,#216,#217);

#220=DIRECTION('',(9.998699695190E-1,0.E0,1.612588149956E-2));

#221=VECTOR('',#220,1.660268141089E-1);

#222=CARTESIAN_POINT('',(-3.104215946753E0,1.968503937008E-1,

-1.408009341574E0));

#223=LINE('',#222,#221);

#224=DIRECTION('',(-1.612588156970E-2,0.E0,9.998699695178E-1));

#225=VECTOR('',#224,2.359537917449E-1);

#226=CARTESIAN_POINT('',(-3.100410983851E0,1.968503937008E-1,

-1.643932452134E0));

#227=LINE('',#226,#225);

#228=CARTESIAN_POINT('',(-2.921381062228E0,1.968503937008E-1,

-1.602154656476E0));

#229=CARTESIAN_POINT('',(-2.948206256236E0,1.968503937008E-1,

-1.602587292631E0));

#230=CARTESIAN_POINT('',(-2.975339101453E0,1.968503937008E-1,

-1.602592198160E0));

#231=CARTESIAN_POINT('',(-3.002164295461E0,1.968503937008E-1,

-1.603024834315E0));

#233=CARTESIAN_POINT('',(3.149606299213E0,1.968503937008E-1,

-9.842519685039E-1));

#234=DIRECTION('',(0.E0,1.E0,0.E0));

#235=DIRECTION('',(-6.993464052288E-1,0.E0,-7.147829079473E-1));

#236=AXIS2_PLACEMENT_3D('',#233,#234,#235);

#238=CARTESIAN_POINT('',(-1.283258710308E0,1.968503937008E-1,

-5.514962526753E0));

#239=DIRECTION('',(0.E0,1.E0,0.E0));

#240=DIRECTION('',(6.993464052289E-1,0.E0,7.147829079471E-1));

#241=AXIS2_PLACEMENT_3D('',#238,#239,#240);

#243=CARTESIAN_POINT('',(-1.506369212272E0,1.968503937008E-1,

-5.292652152919E0));

#244=DIRECTION('',(0.E0,1.E0,0.E0));

#245=DIRECTION('',(-7.083758437341E-1,0.E0,7.058354369214E-1));

#246=AXIS2_PLACEMENT_3D('',#243,#244,#245);

#248=CARTESIAN_POINT('',(-1.283258710308E0,1.968503937008E-1,

-5.514962526753E0));

#249=DIRECTION('',(0.E0,-1.E0,0.E0));

#250=DIRECTION('',(-7.083758437341E-1,0.E0,7.058354369214E-1));

#251=AXIS2_PLACEMENT_3D('',#248,#249,#250);

#253=CARTESIAN_POINT('',(3.149606299213E0,1.968503937008E-1,

-9.842519685039E-1));

#254=DIRECTION('',(0.E0,-1.E0,0.E0));

#255=DIRECTION('',(-9.917569066659E-1,0.E0,1.281336727036E-1));

#256=AXIS2_PLACEMENT_3D('',#253,#254,#255);

#258=CARTESIAN_POINT('',(-2.566093559303E0,1.968503937008E-1,

-5.148103978493E-2));

#259=CARTESIAN_POINT('',(-2.584264943408E0,1.968503937008E-1,

-5.285597183783E-2));

#260=CARTESIAN_POINT('',(-2.619362566632E0,1.968503937008E-1,

-6.052324194473E-2));

#261=CARTESIAN_POINT('',(-2.667386969320E0,1.968503937008E-1,

-8.591325930081E-2));

#262=CARTESIAN_POINT('',(-2.706597882622E0,1.968503937008E-1,

-1.231086159834E-1));

#263=CARTESIAN_POINT('',(-2.734454609882E0,1.968503937008E-1,

-1.698534952834E-1));

#264=CARTESIAN_POINT('',(-2.743909284411E0,1.968503937008E-1,

-2.042298006095E-1));

#265=CARTESIAN_POINT('',(-2.746271374274E0,1.968503937008E-1,

-2.225124181793E-1));

#267=DIRECTION('',(0.E0,-1.E0,0.E0));

#268=VECTOR('',#267,1.968503937008E-1);

#269=CARTESIAN_POINT('',(-2.066203377396E0,1.968503937008E-1,

3.941532215816E-1));

#270=LINE('',#269,#268);

#271=CARTESIAN_POINT('',(-2.607481876242E0,0.E0,4.981637705129E-1));

#272=DIRECTION('',(0.E0,-1.E0,0.E0));

#273=DIRECTION('',(7.544901491179E-2,0.E0,-9.971496608578E-1));

#274=AXIS2_PLACEMENT_3D('',#271,#272,#273);

#276=DIRECTION('',(0.E0,1.E0,0.E0));

#277=VECTOR('',#276,1.968503937008E-1);

#278=CARTESIAN_POINT('',(-2.006832170777E0,0.E0,3.908116585903E-1));

#279=LINE('',#278,#277);

#280=DIRECTION('',(7.731942001786E-2,0.E0,-9.970063727420E-1));

#281=VECTOR('',#280,1.368484340011E-1);

#282=CARTESIAN_POINT('',(-2.006832170777E0,0.E0,3.908116585903E-1));

#283=LINE('',#282,#281);

#284=DIRECTION('',(0.E0,1.E0,0.E0));

#285=VECTOR('',#284,1.968503937008E-1);

#286=CARTESIAN_POINT('',(-1.996251129230E0,0.E0,2.543728977915E-1));

#287=LINE('',#286,#285);

#288=DIRECTION('',(-7.731942001786E-2,0.E0,9.970063727420E-1));

#289=VECTOR('',#288,1.368484340011E-1);

#290=CARTESIAN_POINT('',(-1.996251129230E0,1.968503937008E-1,

2.543728977915E-1));

#291=LINE('',#290,#289);

#292=CARTESIAN_POINT('',(-2.036742361959E0,0.E0,3.884920759898E-1));

#293=DIRECTION('',(0.E0,-1.E0,0.E0));

#294=DIRECTION('',(9.970063727420E-1,0.E0,7.731942001787E-2));

#295=AXIS2_PLACEMENT_3D('',#292,#293,#294);

#297=CARTESIAN_POINT('',(-2.551043636741E0,0.E0,-2.477355820973E-1));

#298=DIRECTION('',(0.E0,-1.E0,0.E0));

#299=DIRECTION('',(-7.544901491147E-2,0.E0,9.971496608578E-1));

#300=AXIS2_PLACEMENT_3D('',#297,#298,#299);

#302=CARTESIAN_POINT('',(-1.283258710308E0,0.E0,-5.514962526753E0));

#303=DIRECTION('',(0.E0,1.E0,0.E0));

#304=DIRECTION('',(6.993464052289E-1,0.E0,7.147829079472E-1));

#305=AXIS2_PLACEMENT_3D('',#302,#303,#304);

#307=CARTESIAN_POINT('',(-1.506369212272E0,0.E0,-5.292652152919E0));

#308=DIRECTION('',(0.E0,1.E0,0.E0));

#309=DIRECTION('',(-7.083758437341E-1,0.E0,7.058354369214E-1));

#310=AXIS2_PLACEMENT_3D('',#307,#308,#309);

#312=CARTESIAN_POINT('',(-1.283258710308E0,0.E0,-5.514962526753E0));

#313=DIRECTION('',(0.E0,-1.E0,0.E0));

#314=DIRECTION('',(-7.083758437346E-1,0.E0,7.058354369209E-1));

#315=AXIS2_PLACEMENT_3D('',#312,#313,#314);

#317=CARTESIAN_POINT('',(3.149606299213E0,0.E0,-9.842519685039E-1));

#318=DIRECTION('',(0.E0,1.E0,0.E0));

#319=DIRECTION('',(-6.993464052288E-1,0.E0,-7.147829079473E-1));

#320=AXIS2_PLACEMENT_3D('',#317,#318,#319);

#322=CARTESIAN_POINT('',(-2.551043636741E0,0.E0,-2.477355820973E-1));

#323=DIRECTION('',(0.E0,1.E0,0.E0));

#324=DIRECTION('',(-9.917569066659E-1,0.E0,1.281336727035E-1));

#325=AXIS2_PLACEMENT_3D('',#322,#323,#324);

#327=CARTESIAN_POINT('',(-2.607481876242E0,0.E0,4.981637705129E-1));

#328=DIRECTION('',(0.E0,-1.E0,0.E0));

#329=DIRECTION('',(7.544901491491E-2,0.E0,-9.971496608576E-1));

#330=AXIS2_PLACEMENT_3D('',#327,#328,#329);

#332=CARTESIAN_POINT('',(0.E0,0.E0,-5.708661417323E0));

#333=DIRECTION('',(0.E0,1.E0,0.E0));

#334=DIRECTION('',(-2.848609552677E-1,0.E0,9.585688478998E-1));

#335=AXIS2_PLACEMENT_3D('',#332,#333,#334);

#337=CARTESIAN_POINT('',(0.E0,0.E0,-5.708661417323E0));

#338=DIRECTION('',(0.E0,1.E0,0.E0));

#339=DIRECTION('',(-5.6E-2,0.E0,9.984307687567E-1));

#340=AXIS2_PLACEMENT_3D('',#337,#338,#339);

#342=CARTESIAN_POINT('',(1.861689707655E0,0.E0,5.560011319436E-1));

#343=DIRECTION('',(0.E0,1.E0,0.E0));

#344=DIRECTION('',(2.848609552677E-1,0.E0,9.585688478998E-1));

#345=AXIS2_PLACEMENT_3D('',#342,#343,#344);

#347=CARTESIAN_POINT('',(2.607481876242E0,0.E0,4.981637705129E-1));

#348=DIRECTION('',(0.E0,-1.E0,0.E0));

#349=DIRECTION('',(-9.970063727420E-1,0.E0,7.731942001753E-2));

#350=AXIS2_PLACEMENT_3D('',#347,#348,#349);

#352=CARTESIAN_POINT('',(2.551043636741E0,0.E0,-2.477355820973E-1));

#353=DIRECTION('',(0.E0,1.E0,0.E0));

#354=DIRECTION('',(7.544901490814E-2,0.E0,9.971496608581E-1));

#355=AXIS2_PLACEMENT_3D('',#352,#353,#354);

#357=CARTESIAN_POINT('',(-3.149606299213E0,0.E0,-9.842519685039E-1));

#358=DIRECTION('',(0.E0,1.E0,0.E0));

#359=DIRECTION('',(9.917569066659E-1,0.E0,1.281336727036E-1));

#360=AXIS2_PLACEMENT_3D('',#357,#358,#359);

#362=DIRECTION('',(9.998699695181E-1,0.E0,-1.612588155132E-2));

#363=VECTOR('',#362,1.951663038103E-1);

#364=CARTESIAN_POINT('',(2.925200902059E0,0.E0,-4.049921433620E-1));

#365=LINE('',#364,#363);

#366=DIRECTION('',(-9.998699695182E-1,1.134699199429E-12,1.612588154830E-2));

#367=VECTOR('',#366,1.734306829008E-1);

#368=CARTESIAN_POINT('',(3.116532564943E0,0.E0,-6.443291286290E-1));

#369=LINE('',#368,#367);

#370=CARTESIAN_POINT('',(-3.149606299213E0,0.E0,-9.842519685039E-1));

#371=DIRECTION('',(0.E0,1.E0,0.E0));

#372=DIRECTION('',(9.984216813307E-1,0.E0,5.616178637484E-2));

#373=AXIS2_PLACEMENT_3D('',#370,#371,#372);

#375=CARTESIAN_POINT('',(1.283258710308E0,0.E0,-5.514962526753E0));

#376=DIRECTION('',(0.E0,-1.E0,0.E0));

#377=DIRECTION('',(-6.993464052289E-1,0.E0,7.147829079472E-1));

#378=AXIS2_PLACEMENT_3D('',#375,#376,#377);

#380=CARTESIAN_POINT('',(1.506369212272E0,0.E0,-5.292652152919E0));

#381=DIRECTION('',(0.E0,1.E0,0.E0));

#382=DIRECTION('',(-7.083758437328E-1,0.E0,-7.058354369227E-1));

#383=AXIS2_PLACEMENT_3D('',#380,#381,#382);

#385=CARTESIAN_POINT('',(1.283258710308E0,0.E0,-5.514962526753E0));

#386=DIRECTION('',(0.E0,1.E0,0.E0));

#387=DIRECTION('',(7.083758437341E-1,0.E0,7.058354369214E-1));

#388=AXIS2_PLACEMENT_3D('',#385,#386,#387);

#390=CARTESIAN_POINT('',(2.551043636741E0,0.E0,-2.477355820973E-1));

#391=DIRECTION('',(0.E0,-1.E0,0.E0));

#392=DIRECTION('',(9.917569066659E-1,0.E0,1.281336727034E-1));

#393=AXIS2_PLACEMENT_3D('',#390,#391,#392);

#395=CARTESIAN_POINT('',(2.607481876242E0,0.E0,4.981637705129E-1));

#396=DIRECTION('',(0.E0,1.E0,0.E0));

#397=DIRECTION('',(-7.544901491179E-2,0.E0,-9.971496608578E-1));

#398=AXIS2_PLACEMENT_3D('',#395,#396,#397);

#400=CARTESIAN_POINT('',(2.036742361540E0,0.E0,3.884920781715E-1));

#401=DIRECTION('',(0.E0,-1.E0,0.E0));

#402=DIRECTION('',(9.820338486264E-1,0.E0,1.887048493071E-1));

#403=AXIS2_PLACEMENT_3D('',#400,#401,#402);

#405=CARTESIAN_POINT('',(1.878494470457E0,0.E0,2.635051129252E-1));

#406=DIRECTION('',(0.E0,1.E0,0.E0));

#407=DIRECTION('',(9.970063727420E-1,0.E0,-7.731942001789E-2));

#408=AXIS2_PLACEMENT_3D('',#405,#406,#407);

#410=CARTESIAN_POINT('',(1.875165215479E0,0.E0,2.242760527618E-1));

#411=DIRECTION('',(0.E0,1.E0,0.E0));

#412=DIRECTION('',(-8.456307643525E-2,0.E0,-9.964181281489E-1));

#413=AXIS2_PLACEMENT_3D('',#410,#411,#412);

#415=CARTESIAN_POINT('',(0.E0,0.E0,-2.755905511811E0));

#416=DIRECTION('',(0.E0,-1.E0,0.E0));

#417=DIRECTION('',(5.325599562408E-1,0.E0,8.463922808065E-1));

#418=AXIS2_PLACEMENT_3D('',#415,#416,#417);

#420=CARTESIAN_POINT('',(-1.875165215703E0,0.E0,2.242760526207E-1));

#421=DIRECTION('',(0.E0,1.E0,0.E0));

#422=DIRECTION('',(5.325599563033E-1,0.E0,-8.463922807672E-1));

#423=AXIS2_PLACEMENT_3D('',#420,#421,#422);

#425=CARTESIAN_POINT('',(-1.878494471032E0,0.E0,2.635051127542E-1));

#426=DIRECTION('',(0.E0,1.E0,0.E0));

#427=DIRECTION('',(8.456308534647E-2,0.E0,-9.964181273927E-1));

#428=AXIS2_PLACEMENT_3D('',#425,#426,#427);

#430=DIRECTION('',(-1.004591183803E-3,9.999994798069E-1,-1.765858192247E-4));

#431=VECTOR('',#430,1.968504961011E-1);

#432=CARTESIAN_POINT('',(-2.565895805031E0,0.E0,-5.144627877881E-2));

#433=LINE('',#432,#431);

#434=CARTESIAN_POINT('',(3.149606299213E0,0.E0,-9.842519685039E-1));

#435=DIRECTION('',(0.E0,1.E0,0.E0));

#436=DIRECTION('',(-6.993464052288E-1,0.E0,-7.147829079473E-1));

#437=AXIS2_PLACEMENT_3D('',#434,#435,#436);

#439=DIRECTION('',(0.E0,1.E0,1.748379219180E-14));

#440=VECTOR('',#439,1.968503937008E-1);

#441=CARTESIAN_POINT('',(-2.746271374274E0,0.E0,-2.225124181793E-1));

#442=LINE('',#441,#440);

#443=CARTESIAN_POINT('',(3.157034362766E0,0.E0,-1.444821993833E0));

#444=DIRECTION('',(0.E0,-1.E0,0.E0));

#445=DIRECTION('',(-9.996693783164E-1,0.E0,-2.571252722881E-2));

#446=AXIS2_PLACEMENT_3D('',#443,#444,#445);

#448=CARTESIAN_POINT('',(-3.001207885970E0,3.937007874016E-2,

-1.642599222071E0));

#449=CARTESIAN_POINT('',(-3.001629181896E0,2.624698720922E-2,

-1.629481218568E0));

#450=CARTESIAN_POINT('',(-3.002008550297E0,1.312362761821E-2,

-1.616362270764E0));

#451=CARTESIAN_POINT('',(-3.002345996309E0,0.E0,-1.603242378774E0));

#453=DIRECTION('',(0.E0,-1.E0,0.E0));

#454=VECTOR('',#453,1.181102362205E-1);

#455=CARTESIAN_POINT('',(-3.001207885970E0,1.574803149606E-1,

-1.642599222071E0));

#456=LINE('',#455,#454);

#457=CARTESIAN_POINT('',(-3.002345996309E0,1.968503937008E-1,

-1.603242378774E0));

#458=CARTESIAN_POINT('',(-3.002008550297E0,1.837267660826E-1,

-1.616362270764E0));

#459=CARTESIAN_POINT('',(-3.001629181896E0,1.706034064916E-1,

-1.629481218568E0));

#460=CARTESIAN_POINT('',(-3.001207885970E0,1.574803149606E-1,

-1.642599222071E0));

#462=CARTESIAN_POINT('',(3.157034362766E0,1.968503937008E-1,-1.444821993833E0));

#463=DIRECTION('',(0.E0,1.E0,0.E0));

#464=DIRECTION('',(-9.994806107061E-1,0.E0,-3.222590297578E-2));

#465=AXIS2_PLACEMENT_3D('',#462,#463,#464);

#467=CARTESIAN_POINT('',(-3.102138397569E0,9.842519685039E-2,

-1.536825804307E0));

#468=DIRECTION('',(-9.998699695201E-1,0.E0,-1.612588143095E-2));

#469=DIRECTION('',(1.188798383672E-2,6.756756756757E-1,-7.371031523067E-1));

#470=AXIS2_PLACEMENT_3D('',#467,#468,#469);

#472=DIRECTION('',(9.998943745900E-1,0.E0,1.453408625288E-2));

#473=VECTOR('',#472,9.901158629539E-2);

#474=CARTESIAN_POINT('',(-3.100406683391E0,0.E0,-1.644199098147E0));

#475=LINE('',#474,#473);

#476=CARTESIAN_POINT('',(-3.001405555235E0,1.968503937008E-1,

-1.642865868082E0));

#477=CARTESIAN_POINT('',(-3.001087006752E0,1.860243219981E-1,

-1.652784597083E0));

#478=CARTESIAN_POINT('',(-3.000222671694E0,1.615515925042E-1,

-1.668848969237E0));

#479=CARTESIAN_POINT('',(-2.999855530700E0,1.190116170739E-1,

-1.681523169089E0));

#480=CARTESIAN_POINT('',(-2.999860241790E0,7.709373013745E-2,

-1.681388682795E0));

#481=CARTESIAN_POINT('',(-3.000232066527E0,3.483845477736E-2,

-1.668641801009E0));

#482=CARTESIAN_POINT('',(-3.001091329976E0,1.067914419323E-2,

-1.652544170829E0));

#483=CARTESIAN_POINT('',(-3.001405555235E0,0.E0,-1.642760055212E0));

#485=DIRECTION('',(9.999419764416E-1,0.E0,1.077236046411E-2));

#486=VECTOR('',#485,9.901117359661E-2);

#487=CARTESIAN_POINT('',(-3.100410983851E0,1.968503937008E-1,

-1.643932452134E0));

#488=LINE('',#487,#486);

#489=DIRECTION('',(1.612588155134E-2,0.E0,-9.998699695181E-1));

#490=VECTOR('',#489,2.362204724345E-1);

#491=CARTESIAN_POINT('',(-3.104215946750E0,0.E0,-1.408009341574E0));

#492=LINE('',#491,#490);

#493=DIRECTION('',(-9.998699695197E-1,0.E0,-1.612588145597E-2));

#494=VECTOR('',#493,1.660268141063E-1);

#495=CARTESIAN_POINT('',(-2.938210721190E0,0.E0,-1.405332012852E0));

#496=LINE('',#495,#494);

#497=CARTESIAN_POINT('',(-3.102484232569E0,9.842519685039E-2,

-1.515382635414E0));

#498=DIRECTION('',(-9.998699695197E-1,0.E0,-1.612588145597E-2));

#499=DIRECTION('',(-1.188798385517E-2,-6.756756756757E-1,7.371031523064E-1));

#500=AXIS2_PLACEMENT_3D('',#497,#498,#499);

#502=CARTESIAN_POINT('',(-2.943124433317E0,1.968503937008E-1,

-6.415324059791E-1));

#503=CARTESIAN_POINT('',(-2.943688426284E0,1.859223458489E-1,

-6.515588464202E-1));

#504=CARTESIAN_POINT('',(-2.944536836803E0,1.622056189999E-1,

-6.674715024102E-1));

#505=CARTESIAN_POINT('',(-2.945187646613E0,1.201970486368E-1,

-6.804132121356E-1));

#506=CARTESIAN_POINT('',(-2.945187212054E0,7.658131752154E-2,

-6.804042195435E-1));

#507=CARTESIAN_POINT('',(-2.944534878501E0,3.457078503236E-2,

-6.674335110161E-1));

#508=CARTESIAN_POINT('',(-2.943687162990E0,1.090357000377E-2,

-6.515363880922E-1));

#509=CARTESIAN_POINT('',(-2.943124433317E0,3.939071291370E-13,

-6.415324059801E-1));

#511=CARTESIAN_POINT('',(3.149606299213E0,0.E0,-9.842519685039E-1));

#512=DIRECTION('',(0.E0,-1.E0,0.E0));

#513=DIRECTION('',(-9.984216813307E-1,0.E0,5.616178637475E-2));

#514=AXIS2_PLACEMENT_3D('',#511,#512,#513);

#516=CARTESIAN_POINT('',(-2.938210721190E0,0.E0,-1.405332012852E0));

#517=CARTESIAN_POINT('',(-2.938901116852E0,1.090107100970E-2,

-1.395350531855E0));

#518=CARTESIAN_POINT('',(-2.939952054188E0,3.456296125981E-2,

-1.379485432353E0));

#519=CARTESIAN_POINT('',(-2.940770677655E0,7.657943791928E-2,

-1.366534160130E0));

#520=CARTESIAN_POINT('',(-2.940771183373E0,1.202028590001E-1,

-1.366525890463E0));

#521=CARTESIAN_POINT('',(-2.939954428954E0,1.622152394323E-1,

-1.379448585232E0));

#522=CARTESIAN_POINT('',(-2.938902629829E0,1.859254333933E-1,

-1.395328657797E0));

#523=CARTESIAN_POINT('',(-2.938210721191E0,1.968503937008E-1,

-1.405332012844E0));

#525=DIRECTION('',(9.998699695182E-1,2.271505571628E-12,1.612588154649E-2));

#526=VECTOR('',#525,1.734306829008E-1);

#527=CARTESIAN_POINT('',(-3.116532564943E0,0.E0,-6.443291286290E-1));

#528=LINE('',#527,#526);

#529=CARTESIAN_POINT('',(-3.118610114107E0,9.842519686064E-2,

-5.155126658904E-1));

#530=DIRECTION('',(9.998699695181E-1,0.E0,1.612588155134E-2));

#531=DIRECTION('',(-1.188798392643E-2,6.756756756113E-1,7.371031523643E-1));

#532=AXIS2_PLACEMENT_3D('',#529,#530,#531);

#534=DIRECTION('',(1.612588155135E-2,0.E0,-9.998699695181E-1));

#535=VECTOR('',#534,2.362204724308E-1);

#536=CARTESIAN_POINT('',(-3.120341828301E0,0.E0,-4.081393720600E-1));

#537=LINE('',#536,#535);

#538=CARTESIAN_POINT('',(-3.118264279137E0,9.842519685039E-2,

-5.369558347892E-1));

#539=DIRECTION('',(9.998699695181E-1,0.E0,1.612588155134E-2));

#540=DIRECTION('',(1.188798392549E-2,-6.756756756747E-1,-7.371031523062E-1));

#541=AXIS2_PLACEMENT_3D('',#538,#539,#540);

#543=DIRECTION('',(-9.998699695181E-1,0.E0,-1.612588155133E-2));

#544=VECTOR('',#543,1.951663038103E-1);

#545=CARTESIAN_POINT('',(-2.925200902059E0,0.E0,-4.049921433620E-1));

#546=LINE('',#545,#544);

#547=DIRECTION('',(0.E0,-1.E0,-2.255973186038E-14));

#548=VECTOR('',#547,1.968503937008E-1);

#549=CARTESIAN_POINT('',(-2.902453564300E0,1.968503937008E-1,

-2.023338870448E-1));

#550=LINE('',#549,#548);

#551=CARTESIAN_POINT('',(3.149606299213E0,0.E0,-9.842519685039E-1));

#552=DIRECTION('',(0.E0,-1.E0,0.E0));

#553=DIRECTION('',(-9.917569066659E-1,0.E0,1.281336727036E-1));

#554=AXIS2_PLACEMENT_3D('',#551,#552,#553);

#556=CARTESIAN_POINT('',(-2.925200902059E0,0.E0,-4.049921433620E-1));

#557=CARTESIAN_POINT('',(-2.924244247546E0,1.092787690312E-2,

-3.949595267846E-1));

#558=CARTESIAN_POINT('',(-2.922679149331E0,3.463626376134E-2,

-3.790406705492E-1));

#559=CARTESIAN_POINT('',(-2.921366442392E0,7.662242618341E-2,

-3.660923148745E-1));

#560=CARTESIAN_POINT('',(-2.921365589332E0,1.201602057599E-1,

-3.660840685488E-1));

#561=CARTESIAN_POINT('',(-2.922675478931E0,1.621424327006E-1,

-3.790040126703E-1));

#562=CARTESIAN_POINT('',(-2.924242172951E0,1.858988186824E-1,

-3.949377701130E-1));

#563=CARTESIAN_POINT('',(-2.925200902058E0,1.968503937033E-1,

-4.049921433505E-1));

#565=DIRECTION('',(2.165734258597E-13,-1.E0,5.919109646868E-12));

#566=VECTOR('',#565,1.968503937008E-1);

#567=CARTESIAN_POINT('',(-2.214959682249E0,1.968503937008E-1,

5.286044870542E-1));

#568=LINE('',#567,#566);

#569=DIRECTION('',(1.872457744412E-13,1.E0,3.694156092138E-14));

#570=VECTOR('',#569,1.968503937008E-1);

#571=CARTESIAN_POINT('',(-2.577777539662E0,0.E0,1.055851638760E-1));

#572=LINE('',#571,#570);

#573=CARTESIAN_POINT('',(-1.861689707655E0,0.E0,5.560011319436E-1));

#574=DIRECTION('',(0.E0,-1.E0,0.E0));

#575=DIRECTION('',(-2.848609552677E-1,0.E0,9.585688478998E-1));

#576=AXIS2_PLACEMENT_3D('',#573,#574,#575);

#578=CARTESIAN_POINT('',(-6.141732283464E-1,1.968503937008E-1,

1.153673184201E0));

#579=CARTESIAN_POINT('',(-6.242027942122E-1,1.859075903713E-1,

1.152775546414E0));

#580=CARTESIAN_POINT('',(-6.401051901775E-1,1.621670203418E-1,

1.151310630635E0));

#581=CARTESIAN_POINT('',(-6.530151399325E-1,1.201733422822E-1,

1.150086493809E0));

#582=CARTESIAN_POINT('',(-6.530062196044E-1,7.660589008459E-2,

1.150087355111E0));

#583=CARTESIAN_POINT('',(-6.400679632761E-1,3.461082887408E-2,

1.151314118639E0));

#584=CARTESIAN_POINT('',(-6.241808025509E-1,1.091880922766E-2,

1.152777514649E0));

#585=CARTESIAN_POINT('',(-6.141732283465E-1,0.E0,1.153673184201E0));

#587=DIRECTION('',(0.E0,1.E0,0.E0));

#588=VECTOR('',#587,1.968503937008E-1);

#589=CARTESIAN_POINT('',(-1.962624691805E0,0.E0,8.956515111207E-1));

#590=LINE('',#589,#588);

#591=CARTESIAN_POINT('',(-5.067859708899E-1,9.842519685039E-2,

1.320415869062E0));

#592=DIRECTION('',(0.E0,0.E0,1.E0));

#593=DIRECTION('',(-7.371990106479E-1,6.756756756757E-1,0.E0));

#594=AXIS2_PLACEMENT_3D('',#591,#592,#593);

#596=DIRECTION('',(0.E0,0.E0,-1.E0));

#597=VECTOR('',#596,1.667426848612E-1);

#598=CARTESIAN_POINT('',(-6.141732283465E-1,0.E0,1.320415869062E0));

#599=LINE('',#598,#597);

#600=DIRECTION('',(4.394478815443E-14,0.E0,-1.E0));

#601=VECTOR('',#600,1.667426848612E-1);

#602=CARTESIAN_POINT('',(-6.141732283465E-1,1.968503937008E-1,

1.320415869062E0));

#603=LINE('',#602,#601);

#604=DIRECTION('',(-1.E0,0.E0,1.166882682434E-14));

#605=VECTOR('',#604,2.283464566929E-1);

#606=CARTESIAN_POINT('',(-3.858267716535E-1,0.E0,1.320415869062E0));

#607=LINE('',#606,#605);

#608=DIRECTION('',(-1.E0,0.E0,0.E0));

#609=VECTOR('',#608,2.283464566929E-1);

#610=CARTESIAN_POINT('',(-3.858267716535E-1,1.968503937008E-1,

1.320415869062E0));

#611=LINE('',#610,#609);

#612=DIRECTION('',(0.E0,0.E0,1.E0));

#613=VECTOR('',#612,1.501251394397E-1);

#614=CARTESIAN_POINT('',(-3.858267716535E-1,0.E0,1.170290729623E0));

#615=LINE('',#614,#613);

#616=CARTESIAN_POINT('',(-4.932140291101E-1,9.842519685039E-2,

1.320415869062E0));

#617=DIRECTION('',(0.E0,0.E0,1.E0));

#618=DIRECTION('',(7.371990106479E-1,-6.756756756757E-1,0.E0));

#619=AXIS2_PLACEMENT_3D('',#616,#617,#618);

#621=DIRECTION('',(0.E0,0.E0,1.E0));

#622=VECTOR('',#621,1.501251394397E-1);

#623=CARTESIAN_POINT('',(-3.858267716535E-1,1.968503937008E-1,

1.170290729623E0));

#624=LINE('',#623,#622);

#625=CARTESIAN_POINT('',(3.858267716536E-1,1.968503937008E-1,1.170290729623E0));

#626=CARTESIAN_POINT('',(3.758123551091E-1,1.859241191070E-1,1.170852418369E0));

#627=CARTESIAN_POINT('',(3.599166950560E-1,1.622114403919E-1,1.171702721673E0));

#628=CARTESIAN_POINT('',(3.469841738404E-1,1.201999426060E-1,1.172359849312E0));

#629=CARTESIAN_POINT('',(3.469931132262E-1,7.657888198934E-2,1.172359410592E0));

#630=CARTESIAN_POINT('',(3.599543625981E-1,3.456554288981E-2,1.171700765747E0));

#631=CARTESIAN_POINT('',(3.758346209477E-1,1.090198134958E-2,1.170851169522E0));

#632=CARTESIAN_POINT('',(3.858267716535E-1,0.E0,1.170290729623E0));

#634=CARTESIAN_POINT('',(-3.858267716535E-1,0.E0,1.170290729623E0));

#635=CARTESIAN_POINT('',(-3.758363993232E-1,1.090004104490E-2,

1.170851069776E0));

#636=CARTESIAN_POINT('',(-3.599568243566E-1,3.455945624018E-2,

1.171700639083E0));

#637=CARTESIAN_POINT('',(-3.469927224333E-1,7.658028635340E-2,

1.172359430781E0));

#638=CARTESIAN_POINT('',(-3.469836434258E-1,1.201979538173E-1,

1.172359876536E0));

#639=CARTESIAN_POINT('',(-3.599191520849E-1,1.622176199081E-1,

1.171702595400E0));

#640=CARTESIAN_POINT('',(-3.758141605716E-1,1.859260889650E-1,

1.170852317104E0));

#641=CARTESIAN_POINT('',(-3.858267716535E-1,1.968503937008E-1,

1.170290729623E0));

#643=DIRECTION('',(0.E0,0.E0,-1.E0));

#644=VECTOR('',#643,1.501251394397E-1);

#645=CARTESIAN_POINT('',(3.858267716535E-1,0.E0,1.320415869062E0));

#646=LINE('',#645,#644);

#647=DIRECTION('',(4.880909346613E-14,0.E0,-1.E0));

#648=VECTOR('',#647,1.501251394397E-1);

#649=CARTESIAN_POINT('',(3.858267716535E-1,1.968503937008E-1,1.320415869062E0));

#650=LINE('',#649,#648);

#651=CARTESIAN_POINT('',(5.067859708899E-1,9.842519685039E-2,1.320415869062E0));

#652=DIRECTION('',(0.E0,0.E0,-1.E0));

#653=DIRECTION('',(7.371990106479E-1,6.756756756757E-1,0.E0));

#654=AXIS2_PLACEMENT_3D('',#651,#652,#653);

#656=DIRECTION('',(-1.E0,0.E0,0.E0));

#657=VECTOR('',#656,2.283464566929E-1);

#658=CARTESIAN_POINT('',(6.141732283465E-1,0.E0,1.320415869062E0));

#659=LINE('',#658,#657);

#660=CARTESIAN_POINT('',(4.932140291101E-1,9.842519685039E-2,1.320415869062E0));

#661=DIRECTION('',(0.E0,0.E0,-1.E0));

#662=DIRECTION('',(-7.371990106479E-1,-6.756756756757E-1,0.E0));

#663=AXIS2_PLACEMENT_3D('',#660,#661,#662);

#665=DIRECTION('',(-1.E0,0.E0,0.E0));

#666=VECTOR('',#665,2.283464566929E-1);

#667=CARTESIAN_POINT('',(6.141732283465E-1,1.968503937008E-1,1.320415869062E0));

#668=LINE('',#667,#666);

#669=DIRECTION('',(0.E0,0.E0,1.E0));

#670=VECTOR('',#669,1.667426848612E-1);

#671=CARTESIAN_POINT('',(6.141732283465E-1,0.E0,1.153673184201E0));

#672=LINE('',#671,#670);

#673=DIRECTION('',(0.E0,0.E0,1.E0));

#674=VECTOR('',#673,1.667426848612E-1);

#675=CARTESIAN_POINT('',(6.141732283465E-1,1.968503937008E-1,1.153673184201E0));

#676=LINE('',#675,#674);

#677=CARTESIAN_POINT('',(0.E0,0.E0,-5.708661417323E0));

#678=DIRECTION('',(0.E0,-1.E0,0.E0));

#679=DIRECTION('',(2.848609552677E-1,0.E0,9.585688478998E-1));

#680=AXIS2_PLACEMENT_3D('',#677,#678,#679);

#682=CARTESIAN_POINT('',(6.141732283465E-1,0.E0,1.153673184201E0));

#683=CARTESIAN_POINT('',(6.241790170853E-1,1.091686118739E-2,1.152777674447E0));

#684=CARTESIAN_POINT('',(6.400654902236E-1,3.460471899417E-2,1.151314351538E0));

#685=CARTESIAN_POINT('',(6.530066114491E-1,7.660726877128E-2,1.150087318292E0));

#686=CARTESIAN_POINT('',(6.530156670806E-1,1.201714077819E-1,1.150086444106E0));

#687=CARTESIAN_POINT('',(6.401027096881E-1,1.621732458962E-1,1.151310864375E0));

#688=CARTESIAN_POINT('',(6.242009748020E-1,1.859095754470E-1,1.152775709250E0));

#689=CARTESIAN_POINT('',(6.141732283465E-1,1.968503937008E-1,1.153673184201E0));

#691=DIRECTION('',(0.E0,1.E0,0.E0));

#692=VECTOR('',#691,1.968503937008E-1);

#693=CARTESIAN_POINT('',(1.962624691805E0,0.E0,8.956515111207E-1));

#694=LINE('',#693,#692);

#695=DIRECTION('',(2.120614794876E-13,1.E0,-5.856506390955E-12));

#696=VECTOR('',#695,1.968503937008E-1);

#697=CARTESIAN_POINT('',(2.214959682249E0,0.E0,5.286044870553E-1));

#698=LINE('',#697,#696);

#699=DIRECTION('',(-1.985256403714E-13,1.E0,3.933853243154E-14));

#700=VECTOR('',#699,1.968503937008E-1);

#701=CARTESIAN_POINT('',(2.577777539662E0,0.E0,1.055851638760E-1));

#702=LINE('',#701,#700);

#703=CARTESIAN_POINT('',(2.925200902058E0,1.968503937008E-1,

-4.049921433482E-1));

#704=CARTESIAN_POINT('',(2.924242127553E0,1.858983000928E-1,

-3.949372940100E-1));

#705=CARTESIAN_POINT('',(2.922675397653E0,1.621408649841E-1,

-3.790032002442E-1));

#706=CARTESIAN_POINT('',(2.921365559253E0,1.201584028331E-1,

-3.660837754089E-1));

#707=CARTESIAN_POINT('',(2.921366483765E0,7.662063016192E-2,

-3.660927207942E-1));

#708=CARTESIAN_POINT('',(2.922679144058E0,3.463668901266E-2,

-3.790406226651E-1));

#709=CARTESIAN_POINT('',(2.924244235440E0,1.092801519263E-2,

-3.949593998243E-1));

#710=CARTESIAN_POINT('',(2.925200902059E0,0.E0,-4.049921433620E-1));

#712=DIRECTION('',(0.E0,1.E0,2.284172850864E-14));

#713=VECTOR('',#712,1.968503937008E-1);

#714=CARTESIAN_POINT('',(2.902453564300E0,0.E0,-2.023338870448E-1));

#715=LINE('',#714,#713);

#716=DIRECTION('',(1.612588155134E-2,0.E0,9.998699695181E-1));

#717=VECTOR('',#716,2.362204724308E-1);

#718=CARTESIAN_POINT('',(3.116532564943E0,0.E0,-6.443291286290E-1));

#719=LINE('',#718,#717);

#720=CARTESIAN_POINT('',(3.118610114107E0,9.842519686064E-2,

-5.155126658904E-1));

#721=DIRECTION('',(-9.998699695181E-1,0.E0,1.612588155134E-2));

#722=DIRECTION('',(1.188798392444E-2,-6.756756757460E-1,7.371031522409E-1));

#723=AXIS2_PLACEMENT_3D('',#720,#721,#722);

#725=CARTESIAN_POINT('',(3.118264279137E0,9.842519685039E-2,

-5.369558347892E-1));

#726=DIRECTION('',(9.998699695181E-1,0.E0,-1.612588155134E-2));

#727=DIRECTION('',(-1.188798392548E-2,-6.756756756752E-1,-7.371031523057E-1));

#728=AXIS2_PLACEMENT_3D('',#725,#726,#727);

#730=CARTESIAN_POINT('',(2.938228684560E0,1.968503937008E-1,-1.405072224685E0));

#731=CARTESIAN_POINT('',(2.938920197007E0,1.859249238805E-1,-1.395068396196E0));

#732=CARTESIAN_POINT('',(2.939971335075E0,1.622136997127E-1,-1.379187988341E0));

#733=CARTESIAN_POINT('',(2.940787502492E0,1.202011622269E-1,-1.366265802280E0));

#734=CARTESIAN_POINT('',(2.940786956184E0,7.657770836643E-2,-1.366274729012E0));

#735=CARTESIAN_POINT('',(2.939968912280E0,3.456333263050E-2,-1.379225597960E0));

#736=CARTESIAN_POINT('',(2.938918660361E0,1.090119176880E-2,-1.395090626228E0));

#737=CARTESIAN_POINT('',(2.938228684559E0,0.E0,-1.405072224692E0));

#739=CARTESIAN_POINT('',(2.943124433317E0,1.967870311148E-13,

-6.415324059797E-1));

#740=CARTESIAN_POINT('',(2.943687156495E0,1.090344415119E-2,

-6.515362726229E-1));

#741=CARTESIAN_POINT('',(2.944534877149E0,3.457039721853E-2,

-6.674334759960E-1));

#742=CARTESIAN_POINT('',(2.945187231400E0,7.658305862440E-2,

-6.804046085113E-1));

#743=CARTESIAN_POINT('',(2.945187633046E0,1.201987715342E-1,

-6.804129354346E-1));

#744=CARTESIAN_POINT('',(2.944536795222E0,1.622071849347E-1,

-6.674706965340E-1));

#745=CARTESIAN_POINT('',(2.943688399560E0,1.859228636602E-1,

-6.515583713303E-1));

#746=CARTESIAN_POINT('',(2.943124433317E0,1.968503937008E-1,

-6.415324059791E-1));

#748=DIRECTION('',(-9.998699695197E-1,0.E0,1.612588145598E-2));

#749=VECTOR('',#748,1.821368270832E-1);

#750=CARTESIAN_POINT('',(3.120341828303E0,0.E0,-1.408009341574E0));

#751=LINE('',#750,#749);

#752=CARTESIAN_POINT('',(3.118264279122E0,9.842519685039E-2,-1.536825804307E0));

#753=DIRECTION('',(-9.998699695201E-1,0.E0,1.612588143095E-2));

#754=DIRECTION('',(-1.188798383672E-2,6.756756756757E-1,-7.371031523067E-1));

#755=AXIS2_PLACEMENT_3D('',#752,#753,#754);

#757=DIRECTION('',(1.612588155134E-2,0.E0,9.998699695181E-1));

#758=VECTOR('',#757,2.362204724345E-1);

#759=CARTESIAN_POINT('',(3.116532564945E0,0.E0,-1.644199098147E0));

#760=LINE('',#759,#758);

#761=CARTESIAN_POINT('',(3.118610114122E0,9.842519685039E-2,-1.515382635414E0));

#762=DIRECTION('',(-9.998699695197E-1,0.E0,1.612588145597E-2));

#763=DIRECTION('',(1.188798385517E-2,-6.756756756757E-1,7.371031523064E-1));

#764=AXIS2_PLACEMENT_3D('',#761,#762,#763);

#766=DIRECTION('',(9.998943745900E-1,0.E0,-1.453408625288E-2));

#767=VECTOR('',#766,9.901158629539E-2);

#768=CARTESIAN_POINT('',(3.017531436789E0,0.E0,-1.642760055212E0));

#769=LINE('',#768,#767);

#770=DIRECTION('',(9.999419764416E-1,0.E0,-1.077236046411E-2));

#771=VECTOR('',#770,9.901117359661E-2);

#772=CARTESIAN_POINT('',(3.017531436789E0,1.968503937008E-1,-1.642865868082E0));

#773=LINE('',#772,#771);

#774=CARTESIAN_POINT('',(3.017531436789E0,1.968503937008E-1,-1.642865868082E0));

#775=CARTESIAN_POINT('',(3.017211260483E0,1.859689994402E-1,-1.652835283008E0));

#776=CARTESIAN_POINT('',(3.016366325683E0,1.624225200214E-1,-1.668376047054E0));

#777=CARTESIAN_POINT('',(3.015979670213E0,1.193152291634E-1,-1.681534107810E0));

#778=CARTESIAN_POINT('',(3.015984472987E0,7.679432176015E-2,-1.681394851202E0));

#779=CARTESIAN_POINT('',(3.016375681917E0,3.397374176908E-2,-1.668169713103E0));

#780=CARTESIAN_POINT('',(3.017215703343E0,1.073040086442E-2,-1.652591131633E0));

#781=CARTESIAN_POINT('',(3.017531436789E0,0.E0,-1.642760055212E0));

#783=CARTESIAN_POINT('',(-3.140908481213E0,1.968503937008E-1,

-1.444821993833E0));

#784=DIRECTION('',(0.E0,1.E0,0.E0));

#785=DIRECTION('',(9.996725983012E-1,0.E0,-2.558703198331E-2));

#786=AXIS2_PLACEMENT_3D('',#783,#784,#785);

#788=CARTESIAN_POINT('',(3.017333767523E0,1.574803149606E-1,-1.642599222071E0));

#789=CARTESIAN_POINT('',(3.017755063450E0,1.706034064916E-1,-1.629481218568E0));

#790=CARTESIAN_POINT('',(3.018134431850E0,1.837267660826E-1,-1.616362270764E0));

#791=CARTESIAN_POINT('',(3.018471877862E0,1.968503937008E-1,-1.603242378774E0));

#793=DIRECTION('',(0.E0,1.E0,0.E0));

#794=VECTOR('',#793,1.181102362205E-1);

#795=CARTESIAN_POINT('',(3.017333767523E0,3.937007874016E-2,-1.642599222071E0));

#796=LINE('',#795,#794);

#797=CARTESIAN_POINT('',(3.018471877862E0,0.E0,-1.603242378774E0));

#798=CARTESIAN_POINT('',(3.018134431850E0,1.312362761821E-2,-1.616362270764E0));

#799=CARTESIAN_POINT('',(3.017755063450E0,2.624698720921E-2,-1.629481218568E0));

#800=CARTESIAN_POINT('',(3.017333767523E0,3.937007874016E-2,-1.642599222071E0));

#802=CARTESIAN_POINT('',(-3.140908481213E0,0.E0,-1.444821993833E0));

#803=DIRECTION('',(0.E0,-1.E0,0.E0));

#804=DIRECTION('',(9.994822686461E-1,0.E0,-3.217444112940E-2));

#805=AXIS2_PLACEMENT_3D('',#802,#803,#804);

#807=CARTESIAN_POINT('',(2.917314233162E0,1.574803149606E-1,-1.640986109161E0));

#808=CARTESIAN_POINT('',(2.918732319321E0,1.706017821160E-1,-1.627885806456E0));

#809=CARTESIAN_POINT('',(2.920107756904E0,1.837251422374E-1,-1.614782922704E0));

#810=CARTESIAN_POINT('',(2.921440582500E0,1.968503937008E-1,-1.601677460119E0));

#812=DIRECTION('',(-9.998699695193E-1,-1.109861857364E-14,1.612588147640E-2));

#813=VECTOR('',#812,1.000325416410E-1);

#814=CARTESIAN_POINT('',(3.017333767523E0,1.574803149606E-1,-1.642599222071E0));

#815=LINE('',#814,#813);

#816=DIRECTION('',(9.999420328673E-1,0.E0,-1.076712149080E-2));

#817=VECTOR('',#816,9.689489476373E-2);

#818=CARTESIAN_POINT('',(2.921400898970E0,1.968503937008E-1,-1.601938279895E0));

#819=LINE('',#818,#817);

#820=DIRECTION('',(1.127986593019E-14,-1.E0,1.353583911623E-14));

#821=VECTOR('',#820,1.968503937008E-1);

#822=CARTESIAN_POINT('',(1.118058772065E0,1.968503937008E-1,-5.346116170545E0));

#823=LINE('',#822,#821);

#824=CARTESIAN_POINT('',(-3.149606299213E0,0.E0,-9.842519685039E-1));

#825=DIRECTION('',(0.E0,-1.E0,0.E0));

#826=DIRECTION('',(6.993464052288E-1,0.E0,-7.147829079473E-1));

#827=AXIS2_PLACEMENT_3D('',#824,#825,#826);

#829=CARTESIAN_POINT('',(2.921440582500E0,0.E0,-1.601677460119E0));

#830=CARTESIAN_POINT('',(2.920107756904E0,1.312525146334E-2,-1.614782922704E0));

#831=CARTESIAN_POINT('',(2.918732319321E0,2.624861158476E-2,-1.627885806456E0));

#832=CARTESIAN_POINT('',(2.917314233162E0,3.937007874016E-2,-1.640986109161E0));

#834=DIRECTION('',(0.E0,-1.E0,0.E0));

#835=VECTOR('',#834,1.181102362205E-1);

#836=CARTESIAN_POINT('',(2.917314233162E0,1.574803149606E-1,-1.640986109161E0));

#837=LINE('',#836,#835);

#838=DIRECTION('',(-2.535830390273E-4,9.999999354639E-1,2.544953409631E-4));

#839=VECTOR('',#838,1.968504064048E-1);

#840=CARTESIAN_POINT('',(1.450591586781E0,0.E0,-5.348229746378E0));

#841=LINE('',#840,#839);

#842=DIRECTION('',(4.963141009284E-14,1.E0,-4.511946372077E-14));

#843=VECTOR('',#842,1.968503937008E-1);

#844=CARTESIAN_POINT('',(1.562146837763E0,0.E0,-5.237074559461E0));

#845=LINE('',#844,#843);

#846=CARTESIAN_POINT('',(-3.149606299213E0,0.E0,-9.842519685039E-1));

#847=DIRECTION('',(0.E0,1.E0,0.E0));

#848=DIRECTION('',(9.917569066659E-1,0.E0,1.281336727036E-1));

#849=AXIS2_PLACEMENT_3D('',#846,#847,#848);

#851=DIRECTION('',(-3.383959779057E-14,1.E0,-3.609557097661E-14));

#852=VECTOR('',#851,1.968503937008E-1);

#853=CARTESIAN_POINT('',(1.007925479903E0,0.E0,-5.233551933073E0));

#854=LINE('',#853,#852);

#855=DIRECTION('',(0.E0,1.E0,1.706079721942E-14));

#856=VECTOR('',#855,1.968503937008E-1);

#857=CARTESIAN_POINT('',(2.746271374274E0,0.E0,-2.225124181793E-1));

#858=LINE('',#857,#856);

#859=DIRECTION('',(0.E0,1.E0,0.E0));

#860=VECTOR('',#859,1.968503937008E-1);

#861=CARTESIAN_POINT('',(2.066203376999E0,0.E0,3.941532236507E-1));

#862=LINE('',#861,#860);

#863=DIRECTION('',(1.004914964629E-3,9.999994794708E-1,-1.766464353282E-4));

#864=VECTOR('',#863,1.968504961672E-1);

#865=CARTESIAN_POINT('',(2.565895805031E0,0.E0,-5.144627877881E-2));

#866=LINE('',#865,#864);

#867=DIRECTION('',(0.E0,1.E0,0.E0));

#868=VECTOR('',#867,1.968503937008E-1);

#869=CARTESIAN_POINT('',(2.006832170358E0,0.E0,3.908116607720E-1));

#870=LINE('',#869,#868);

#871=DIRECTION('',(-7.731942001786E-2,0.E0,-9.970063727420E-1));

#872=VECTOR('',#871,1.368484360179E-1);

#873=CARTESIAN_POINT('',(2.006832170358E0,1.968503937008E-1,3.908116607720E-1));

#874=LINE('',#873,#872);

#875=DIRECTION('',(7.731942001786E-2,0.E0,9.970063727420E-1));

#876=VECTOR('',#875,1.368484360179E-1);

#877=CARTESIAN_POINT('',(1.996251128655E0,0.E0,2.543728979624E-1));

#878=LINE('',#877,#876);

#879=DIRECTION('',(0.E0,1.E0,0.E0));

#880=VECTOR('',#879,1.968503937008E-1);

#881=CARTESIAN_POINT('',(1.996251128655E0,0.E0,2.543728979624E-1));

#882=LINE('',#881,#880);

#883=DIRECTION('',(1.127986593019E-14,1.E0,0.E0));

#884=VECTOR('',#883,1.968503937008E-1);

#885=CARTESIAN_POINT('',(1.868506705523E0,0.E0,1.458179324351E-1));

#886=LINE('',#885,#884);

#887=DIRECTION('',(0.E0,1.E0,0.E0));

#888=VECTOR('',#887,1.968503937008E-1);

#889=CARTESIAN_POINT('',(1.833231360657E0,0.E0,1.576309912810E-1));

#890=LINE('',#889,#888);

#891=DIRECTION('',(0.E0,1.E0,0.E0));

#892=VECTOR('',#891,1.968503937008E-1);

#893=CARTESIAN_POINT('',(-1.833231360876E0,0.E0,1.576309911430E-1));

#894=LINE('',#893,#892);

#895=DIRECTION('',(-1.353583911623E-14,1.E0,0.E0));

#896=VECTOR('',#895,1.968503937008E-1);

#897=CARTESIAN_POINT('',(-1.868506705046E0,0.E0,1.458179323535E-1));

#898=LINE('',#897,#896);

#899=DIRECTION('',(-9.998699695193E-1,0.E0,1.612588147642E-2));

#900=VECTOR('',#899,9.686218955166E-2);

#901=CARTESIAN_POINT('',(3.018290177015E0,0.E0,-1.603239448307E0));

#902=LINE('',#901,#900);

#903=DIRECTION('',(9.998699695193E-1,0.E0,-1.612588147640E-2));

#904=VECTOR('',#903,1.000325416410E-1);

#905=CARTESIAN_POINT('',(2.917314233162E0,3.937007874016E-2,-1.640986109161E0));

#906=LINE('',#905,#904);

#907=CARTESIAN_POINT('',(3.120341828301E0,1.968503937033E-1,

-4.081393720492E-1));

#908=CARTESIAN_POINT('',(3.116532564943E0,1.968503937008E-1,

-6.443291286289E-1));

#909=VERTEX_POINT('',#907);

#910=VERTEX_POINT('',#908);

#911=CARTESIAN_POINT('',(2.925200902058E0,1.968503937008E-1,

-4.049921433482E-1));

#912=VERTEX_POINT('',#911);

#913=CARTESIAN_POINT('',(2.943124433317E0,1.968503937008E-1,

-6.415324059791E-1));

#914=VERTEX_POINT('',#913);

#915=CARTESIAN_POINT('',(1.007925479903E0,1.968503937008E-1,-5.233551933073E0));

#916=CARTESIAN_POINT('',(2.746271374274E0,1.968503937008E-1,

-2.225124181793E-1));

#917=VERTEX_POINT('',#915);

#918=VERTEX_POINT('',#916);

#919=CARTESIAN_POINT('',(2.902453564300E0,1.968503937008E-1,

-2.023338870449E-1));

#920=VERTEX_POINT('',#919);

#921=CARTESIAN_POINT('',(-3.002345861900E0,0.E0,-1.603247604515E0));

#922=CARTESIAN_POINT('',(-3.001193001136E0,0.E0,-1.643062152760E0));

#923=VERTEX_POINT('',#921);

#924=VERTEX_POINT('',#922);

#925=CARTESIAN_POINT('',(3.017318882689E0,0.E0,-1.643062152760E0));

#926=CARTESIAN_POINT('',(3.018471743453E0,0.E0,-1.603247604515E0));

#927=VERTEX_POINT('',#925);

#928=VERTEX_POINT('',#926);

#929=CARTESIAN_POINT('',(-2.943124433317E0,1.968503937008E-1,

-6.415324059791E-1));

#930=CARTESIAN_POINT('',(-3.116532564943E0,1.968503937008E-1,

-6.443291286289E-1));

#931=VERTEX_POINT('',#929);

#932=VERTEX_POINT('',#930);

#933=CARTESIAN_POINT('',(-3.120341828301E0,1.968503937033E-1,

-4.081393720492E-1));

#934=VERTEX_POINT('',#933);

#935=CARTESIAN_POINT('',(-2.925200902058E0,1.968503937033E-1,

-4.049921433505E-1));

#936=VERTEX_POINT('',#935);

#937=CARTESIAN_POINT('',(-2.902453564300E0,1.968503937008E-1,

-2.023338870449E-1));

#938=VERTEX_POINT('',#937);

#939=CARTESIAN_POINT('',(-2.577777539661E0,1.968503937008E-1,

1.055851638761E-1));

#940=VERTEX_POINT('',#939);

#941=CARTESIAN_POINT('',(-2.214959682249E0,1.968503937008E-1,

5.286044870517E-1));

#942=VERTEX_POINT('',#941);

#943=CARTESIAN_POINT('',(-1.962624691805E0,1.968503937008E-1,

8.956515111207E-1));

#944=VERTEX_POINT('',#943);

#945=CARTESIAN_POINT('',(-6.141732283465E-1,1.968503937008E-1,

1.153673184201E0));

#946=VERTEX_POINT('',#945);

#947=CARTESIAN_POINT('',(-6.141732283465E-1,1.968503937008E-1,

1.320415869062E0));

#948=VERTEX_POINT('',#947);

#949=CARTESIAN_POINT('',(-3.858267716535E-1,1.968503937008E-1,

1.320415869062E0));

#950=VERTEX_POINT('',#949);

#951=CARTESIAN_POINT('',(-3.858267716535E-1,1.968503937008E-1,

1.170290729623E0));

#952=VERTEX_POINT('',#951);

#953=CARTESIAN_POINT('',(3.858267716535E-1,1.968503937008E-1,1.170290729623E0));

#954=VERTEX_POINT('',#953);

#955=CARTESIAN_POINT('',(3.858267716535E-1,1.968503937008E-1,1.320415869062E0));

#956=VERTEX_POINT('',#955);

#957=CARTESIAN_POINT('',(6.141732283465E-1,1.968503937008E-1,1.320415869062E0));

#958=VERTEX_POINT('',#957);

#959=CARTESIAN_POINT('',(6.141732283465E-1,1.968503937008E-1,1.153673184201E0));

#960=VERTEX_POINT('',#959);

#961=CARTESIAN_POINT('',(1.962624691805E0,1.968503937008E-1,8.956515111207E-1));

#962=VERTEX_POINT('',#961);

#963=CARTESIAN_POINT('',(2.214959682249E0,1.968503937008E-1,5.286044870518E-1));

#964=VERTEX_POINT('',#963);

#965=CARTESIAN_POINT('',(2.577777539661E0,1.968503937008E-1,1.055851638761E-1));

#966=VERTEX_POINT('',#965);

#967=CARTESIAN_POINT('',(2.938228684559E0,1.968503937008E-1,-1.405072224692E0));

#968=VERTEX_POINT('',#967);

#969=CARTESIAN_POINT('',(3.120341828306E0,1.968503937008E-1,-1.408009341575E0));

#970=VERTEX_POINT('',#969);

#971=CARTESIAN_POINT('',(3.116536865405E0,1.968503937008E-1,-1.643932452134E0));

#972=VERTEX_POINT('',#971);

#973=CARTESIAN_POINT('',(3.017531436789E0,1.968503937008E-1,-1.642865868082E0));

#974=VERTEX_POINT('',#973);

#975=CARTESIAN_POINT('',(3.018491583123E0,1.968503937008E-1,-1.602474375935E0));

#976=VERTEX_POINT('',#975);

#977=CARTESIAN_POINT('',(2.921400898970E0,1.968503937008E-1,-1.601938279895E0));

#978=VERTEX_POINT('',#977);

#979=CARTESIAN_POINT('',(1.118058772065E0,1.968503937008E-1,-5.346116170545E0));

#980=VERTEX_POINT('',#979);

#981=CARTESIAN_POINT('',(1.450442036145E0,1.968503937008E-1,-5.348079252523E0));

#982=CARTESIAN_POINT('',(1.562146837763E0,1.968503937008E-1,-5.237074559461E0));

#983=VERTEX_POINT('',#981);

#984=VERTEX_POINT('',#982);

#985=VERTEX_POINT('',#96);

#986=CARTESIAN_POINT('',(1.996251128655E0,1.968503937008E-1,2.543728979624E-1));

#987=CARTESIAN_POINT('',(1.868506705523E0,1.968503937008E-1,1.458179324351E-1));

#988=VERTEX_POINT('',#986);

#989=VERTEX_POINT('',#987);

#990=CARTESIAN_POINT('',(1.833231360657E0,1.968503937008E-1,1.576309912809E-1));

#991=VERTEX_POINT('',#990);

#992=CARTESIAN_POINT('',(-1.833231360876E0,1.968503937008E-1,

1.576309911429E-1));

#993=VERTEX_POINT('',#992);

#994=CARTESIAN_POINT('',(-1.868506705046E0,1.968503937008E-1,

1.458179323535E-1));

#995=VERTEX_POINT('',#994);

#996=CARTESIAN_POINT('',(-1.996251129230E0,1.968503937008E-1,

2.543728977915E-1));

#997=VERTEX_POINT('',#996);

#998=VERTEX_POINT('',#258);

#999=VERTEX_POINT('',#265);

#1000=CARTESIAN_POINT('',(-1.007925479903E0,1.968503937008E-1,

-5.233551933073E0));

#1001=VERTEX_POINT('',#1000);

#1002=CARTESIAN_POINT('',(-1.562146837763E0,1.968503937008E-1,

-5.237074559461E0));

#1003=CARTESIAN_POINT('',(-1.450442036133E0,1.968503937008E-1,

-5.348079252511E0));

#1004=VERTEX_POINT('',#1002);

#1005=VERTEX_POINT('',#1003);

#1006=CARTESIAN_POINT('',(-1.118058772065E0,1.968503937008E-1,

-5.346116170545E0));

#1007=CARTESIAN_POINT('',(-2.921347396160E0,1.968503937008E-1,

-1.602593060696E0));

#1008=VERTEX_POINT('',#1006);

#1009=VERTEX_POINT('',#1007);

#1010=VERTEX_POINT('',#231);

#1011=CARTESIAN_POINT('',(-3.001182785876E0,1.968503937008E-1,

-1.643379230672E0));

#1012=VERTEX_POINT('',#1011);

#1013=CARTESIAN_POINT('',(-3.100410983851E0,1.968503937008E-1,

-1.643932452134E0));

#1014=VERTEX_POINT('',#1013);

#1015=CARTESIAN_POINT('',(-3.104215946753E0,1.968503937008E-1,

-1.408009341574E0));

#1016=VERTEX_POINT('',#1015);

#1017=CARTESIAN_POINT('',(-2.938210721191E0,1.968503937008E-1,

-1.405332012844E0));

#1018=VERTEX_POINT('',#1017);

#1019=VERTEX_POINT('',#460);

#1020=CARTESIAN_POINT('',(-3.001207885970E0,3.937007874016E-2,

-1.642599222071E0));

#1021=VERTEX_POINT('',#1020);

#1022=VERTEX_POINT('',#38);

#1023=CARTESIAN_POINT('',(-2.917286123615E0,3.937007874016E-2,

-1.641245733684E0));

#1024=VERTEX_POINT('',#1023);

#1025=VERTEX_POINT('',#800);

#1026=CARTESIAN_POINT('',(3.017333767523E0,1.574803149606E-1,

-1.642599222071E0));

#1027=VERTEX_POINT('',#1026);

#1028=VERTEX_POINT('',#807);

#1029=CARTESIAN_POINT('',(2.917314233162E0,3.937007874016E-2,

-1.640986109161E0));

#1030=VERTEX_POINT('',#1029);

#1031=CARTESIAN_POINT('',(2.943124433317E0,0.E0,-6.415324059803E-1));

#1032=CARTESIAN_POINT('',(2.938228684559E0,0.E0,-1.405072224692E0));

#1033=VERTEX_POINT('',#1031);

#1034=VERTEX_POINT('',#1032);

#1035=CARTESIAN_POINT('',(2.902453564300E0,0.E0,-2.023338870449E-1));

#1036=CARTESIAN_POINT('',(2.925200902059E0,0.E0,-4.049921433620E-1));

#1037=VERTEX_POINT('',#1035);

#1038=VERTEX_POINT('',#1036);

#1039=CARTESIAN_POINT('',(1.118058772065E0,0.E0,-5.346116170545E0));

#1040=CARTESIAN_POINT('',(2.921440582500E0,0.E0,-1.601677460119E0));

#1041=VERTEX_POINT('',#1039);

#1042=VERTEX_POINT('',#1040);

#1043=CARTESIAN_POINT('',(-2.943124433317E0,0.E0,-6.415324059808E-1));

#1044=CARTESIAN_POINT('',(-2.938210721190E0,0.E0,-1.405332012852E0));

#1045=VERTEX_POINT('',#1043);

#1046=VERTEX_POINT('',#1044);

#1047=CARTESIAN_POINT('',(1.962624691805E0,0.E0,8.956515111207E-1));

#1048=CARTESIAN_POINT('',(2.214959682249E0,0.E0,5.286044870552E-1));

#1049=VERTEX_POINT('',#1047);

#1050=VERTEX_POINT('',#1048);

#1051=CARTESIAN_POINT('',(2.577777539661E0,0.E0,1.055851638761E-1));

#1052=VERTEX_POINT('',#1051);

#1053=CARTESIAN_POINT('',(6.141732283465E-1,0.E0,1.153673184201E0));

#1054=VERTEX_POINT('',#1053);

#1055=CARTESIAN_POINT('',(6.141732283465E-1,0.E0,1.320415869062E0));

#1056=CARTESIAN_POINT('',(3.858267716535E-1,0.E0,1.320415869062E0));

#1057=VERTEX_POINT('',#1055);

#1058=VERTEX_POINT('',#1056);

#1059=CARTESIAN_POINT('',(-1.007925479903E0,0.E0,-5.233551933073E0));

#1060=CARTESIAN_POINT('',(-2.746271374274E0,0.E0,-2.225124181793E-1));

#1061=VERTEX_POINT('',#1059);

#1062=VERTEX_POINT('',#1060);

#1063=CARTESIAN_POINT('',(-1.562146837763E0,0.E0,-5.237074559461E0));

#1064=VERTEX_POINT('',#1063);

#1065=CARTESIAN_POINT('',(-1.450591586781E0,0.E0,-5.348229746378E0));

#1066=VERTEX_POINT('',#1065);

#1067=CARTESIAN_POINT('',(-1.118058772065E0,0.E0,-5.346116170545E0));

#1068=VERTEX_POINT('',#1067);

#1069=CARTESIAN_POINT('',(-2.565895805031E0,0.E0,-5.144627877881E-2));

#1070=VERTEX_POINT('',#1069);

#1071=CARTESIAN_POINT('',(-2.921414170291E0,0.E0,-1.601937112016E0));

#1072=VERTEX_POINT('',#1071);

#1073=CARTESIAN_POINT('',(-3.858267716535E-1,0.E0,1.170290729623E0));

#1074=CARTESIAN_POINT('',(3.858267716535E-1,0.E0,1.170290729623E0));

#1075=VERTEX_POINT('',#1073);

#1076=VERTEX_POINT('',#1074);

#1077=CARTESIAN_POINT('',(-3.858267716535E-1,0.E0,1.320415869062E0));

#1078=CARTESIAN_POINT('',(-6.141732283465E-1,0.E0,1.320415869062E0));

#1079=VERTEX_POINT('',#1077);

#1080=VERTEX_POINT('',#1078);

#1081=CARTESIAN_POINT('',(1.868506705523E0,0.E0,1.458179324351E-1));

#1082=CARTESIAN_POINT('',(1.833231360657E0,0.E0,1.576309912809E-1));

#1083=VERTEX_POINT('',#1081);

#1084=VERTEX_POINT('',#1082);

#1085=CARTESIAN_POINT('',(-1.833231360876E0,0.E0,1.576309911429E-1));

#1086=VERTEX_POINT('',#1085);

#1087=CARTESIAN_POINT('',(-1.868506705046E0,0.E0,1.458179323535E-1));

#1088=VERTEX_POINT('',#1087);

#1089=CARTESIAN_POINT('',(2.746271374274E0,0.E0,-2.225124181793E-1));

#1090=CARTESIAN_POINT('',(1.007925479903E0,0.E0,-5.233551933073E0));

#1091=VERTEX_POINT('',#1089);

#1092=VERTEX_POINT('',#1090);

#1093=CARTESIAN_POINT('',(2.565895805031E0,0.E0,-5.144627877881E-2));

#1094=VERTEX_POINT('',#1093);

#1095=CARTESIAN_POINT('',(1.450591586781E0,0.E0,-5.348229746378E0));

#1096=VERTEX_POINT('',#1095);

#1097=CARTESIAN_POINT('',(1.562146837763E0,0.E0,-5.237074559461E0));

#1098=VERTEX_POINT('',#1097);

#1099=CARTESIAN_POINT('',(-1.962624691805E0,0.E0,8.956515111207E-1));

#1100=CARTESIAN_POINT('',(-2.214959682249E0,0.E0,5.286044870552E-1));

#1101=VERTEX_POINT('',#1099);

#1102=VERTEX_POINT('',#1100);

#1103=CARTESIAN_POINT('',(-2.902453564300E0,0.E0,-2.023338870449E-1));

#1104=CARTESIAN_POINT('',(-2.577777539661E0,0.E0,1.055851638761E-1));

#1105=VERTEX_POINT('',#1103);

#1106=VERTEX_POINT('',#1104);

#1107=CARTESIAN_POINT('',(-6.141732283465E-1,0.E0,1.153673184201E0));

#1108=VERTEX_POINT('',#1107);

#1109=CARTESIAN_POINT('',(-2.925200902059E0,0.E0,-4.049921433620E-1));

#1110=VERTEX_POINT('',#1109);

#1111=CARTESIAN_POINT('',(1.996251128655E0,0.E0,2.543728979624E-1));

#1112=VERTEX_POINT('',#1111);

#1113=CARTESIAN_POINT('',(-1.996251129230E0,0.E0,2.543728977915E-1));

#1114=VERTEX_POINT('',#1113);

#1115=CARTESIAN_POINT('',(3.116532564943E0,0.E0,-6.443291286290E-1));

#1116=CARTESIAN_POINT('',(3.120341828301E0,0.E0,-4.081393720600E-1));

#1117=VERTEX_POINT('',#1115);

#1118=VERTEX_POINT('',#1116);

#1119=CARTESIAN_POINT('',(-3.120341828301E0,0.E0,-4.081393720600E-1));

#1120=CARTESIAN_POINT('',(-3.116532564943E0,0.E0,-6.443291286290E-1));

#1121=VERTEX_POINT('',#1119);

#1122=VERTEX_POINT('',#1120);

#1123=CARTESIAN_POINT('',(3.116532564945E0,0.E0,-1.644199098147E0));

#1124=CARTESIAN_POINT('',(3.120341828303E0,0.E0,-1.408009341574E0));

#1125=VERTEX_POINT('',#1123);

#1126=VERTEX_POINT('',#1124);

#1127=CARTESIAN_POINT('',(-3.104215946750E0,0.E0,-1.408009341574E0));

#1128=CARTESIAN_POINT('',(-3.100406683391E0,0.E0,-1.644199098147E0));

#1129=VERTEX_POINT('',#1127);

#1130=VERTEX_POINT('',#1128);

#1131=CARTESIAN_POINT('',(2.006832170358E0,0.E0,3.908116607720E-1));

#1132=CARTESIAN_POINT('',(2.006832170358E0,1.968503937008E-1,

3.908116607720E-1));

#1133=VERTEX_POINT('',#1131);

#1134=VERTEX_POINT('',#1132);

#1135=CARTESIAN_POINT('',(2.066203376999E0,0.E0,3.941532236507E-1));

#1136=CARTESIAN_POINT('',(2.066203376999E0,1.968503937008E-1,

3.941532236507E-1));

#1137=VERTEX_POINT('',#1135);

#1138=VERTEX_POINT('',#1136);

#1139=CARTESIAN_POINT('',(-2.006832170777E0,0.E0,3.908116585903E-1));

#1140=CARTESIAN_POINT('',(-2.006832170777E0,1.968503937008E-1,

3.908116585903E-1));

#1141=VERTEX_POINT('',#1139);

#1142=VERTEX_POINT('',#1140);

#1143=CARTESIAN_POINT('',(-2.066203377396E0,1.968503937008E-1,

3.941532215816E-1));

#1144=CARTESIAN_POINT('',(-2.066203377396E0,0.E0,3.941532215816E-1));

#1145=VERTEX_POINT('',#1143);

#1146=VERTEX_POINT('',#1144);

#1147=CARTESIAN_POINT('',(-1.283258710308E0,1.968503937008E-1,

-5.514962526753E0));

#1148=DIRECTION('',(0.E0,-1.E0,0.E0));

#1149=DIRECTION('',(6.355863385153E-3,0.E0,-9.999798012963E-1));

#1150=AXIS2_PLACEMENT_3D('',#1147,#1148,#1149);

#1151=CYLINDRICAL_SURFACE('',#1150,3.937007874016E-1);

#1153=ORIENTED_EDGE('',*,*,#1152,.F.);

#1155=ORIENTED_EDGE('',*,*,#1154,.F.);

#1157=ORIENTED_EDGE('',*,*,#1156,.T.);

#1159=ORIENTED_EDGE('',*,*,#1158,.F.);

#1160=EDGE_LOOP('',(#1153,#1155,#1157,#1159));

#1161=FACE_OUTER_BOUND('',#1160,.F.);

#1162=ADVANCED_FACE('',(#1161),#1151,.T.);

#1163=CARTESIAN_POINT('',(-1.506369212272E0,1.968503937008E-1,

-5.292652152919E0));

#1164=DIRECTION('',(0.E0,-1.E0,0.E0));

#1165=DIRECTION('',(1.242220676674E-1,0.E0,9.922544421188E-1));

#1166=AXIS2_PLACEMENT_3D('',#1163,#1164,#1165);

#1167=CYLINDRICAL_SURFACE('',#1166,7.874015748031E-2);

#1169=ORIENTED_EDGE('',*,*,#1168,.F.);

#1171=ORIENTED_EDGE('',*,*,#1170,.F.);

#1172=ORIENTED_EDGE('',*,*,#1152,.T.);

#1174=ORIENTED_EDGE('',*,*,#1173,.T.);

#1175=EDGE_LOOP('',(#1169,#1171,#1172,#1174));

#1176=FACE_OUTER_BOUND('',#1175,.F.);

#1177=ADVANCED_FACE('',(#1176),#1167,.T.);

#1178=CARTESIAN_POINT('',(-1.283258710308E0,1.968503937008E-1,

-5.514962526753E0));

#1179=DIRECTION('',(0.E0,-1.E0,0.E0));

#1180=DIRECTION('',(6.355863385155E-3,0.E0,-9.999798012963E-1));

#1181=AXIS2_PLACEMENT_3D('',#1178,#1179,#1180);

#1182=CYLINDRICAL_SURFACE('',#1181,2.362204724409E-1);

#1184=ORIENTED_EDGE('',*,*,#1183,.F.);

#1186=ORIENTED_EDGE('',*,*,#1185,.F.);

#1187=ORIENTED_EDGE('',*,*,#1168,.T.);

#1189=ORIENTED_EDGE('',*,*,#1188,.F.);

#1190=EDGE_LOOP('',(#1184,#1186,#1187,#1189));

#1191=FACE_OUTER_BOUND('',#1190,.F.);

#1192=ADVANCED_FACE('',(#1191),#1182,.F.);

#1193=CARTESIAN_POINT('',(3.149606299213E0,0.E0,-9.842519685039E-1));

#1194=DIRECTION('',(0.E0,1.E0,0.E0));

#1195=DIRECTION('',(-1.E0,0.E0,0.E0));

#1196=AXIS2_PLACEMENT_3D('',#1193,#1194,#1195);

#1197=CYLINDRICAL_SURFACE('',#1196,6.102362204724E0);

#1199=ORIENTED_EDGE('',*,*,#1198,.T.);

#1201=ORIENTED_EDGE('',*,*,#1200,.F.);

#1202=ORIENTED_EDGE('',*,*,#1183,.T.);

#1204=ORIENTED_EDGE('',*,*,#1203,.T.);

#1206=ORIENTED_EDGE('',*,*,#1205,.T.);

#1208=ORIENTED_EDGE('',*,*,#1207,.F.);

#1209=EDGE_LOOP('',(#1199,#1201,#1202,#1204,#1206,#1208));

#1210=FACE_OUTER_BOUND('',#1209,.F.);

#1211=ADVANCED_FACE('',(#1210),#1197,.T.);

#1212=CARTESIAN_POINT('',(-1.505621701960E0,1.968503937008E-2,

-1.598790840735E0));

#1213=DIRECTION('',(1.140272014459E-2,-7.071067811865E-1,-7.070148357519E-1));

#1214=DIRECTION('',(9.998700033264E-1,1.612378516548E-2,0.E0));

#1215=AXIS2_PLACEMENT_3D('',#1212,#1213,#1214);

#1216=PLANE('',#1215);

#1217=ORIENTED_EDGE('',*,*,#1198,.F.);

#1219=ORIENTED_EDGE('',*,*,#1218,.F.);

#1221=ORIENTED_EDGE('',*,*,#1220,.T.);

#1223=ORIENTED_EDGE('',*,*,#1222,.F.);

#1224=EDGE_LOOP('',(#1217,#1219,#1221,#1223));

#1225=FACE_OUTER_BOUND('',#1224,.F.);

#1226=ADVANCED_FACE('',(#1225),#1216,.T.);

#1227=CARTESIAN_POINT('',(-3.001711119083E0,1.968503937008E-1,

-1.642607338204E0));

#1228=DIRECTION('',(1.612588147643E-2,0.E0,-9.998699695193E-1));

#1229=DIRECTION('',(9.998699695193E-1,0.E0,1.612588147643E-2));

#1230=AXIS2_PLACEMENT_3D('',#1227,#1228,#1229);

#1231=PLANE('',#1230);

#1233=ORIENTED_EDGE('',*,*,#1232,.T.);

#1235=ORIENTED_EDGE('',*,*,#1234,.T.);

#1236=ORIENTED_EDGE('',*,*,#1218,.T.);

#1237=ORIENTED_EDGE('',*,*,#1207,.T.);

#1238=EDGE_LOOP('',(#1233,#1235,#1236,#1237));

#1239=FACE_OUTER_BOUND('',#1238,.F.);

#1240=ADVANCED_FACE('',(#1239),#1231,.T.);

#1241=CARTESIAN_POINT('',(-1.505621701960E0,1.771653543307E-1,

-1.598790840735E0));

#1242=DIRECTION('',(1.140272014459E-2,7.071067811865E-1,-7.070148357519E-1));

#1243=DIRECTION('',(-9.998700033264E-1,1.612378516548E-2,0.E0));

#1244=AXIS2_PLACEMENT_3D('',#1241,#1242,#1243);

#1245=PLANE('',#1244);

#1246=ORIENTED_EDGE('',*,*,#1205,.F.);

#1248=ORIENTED_EDGE('',*,*,#1247,.T.);

#1250=ORIENTED_EDGE('',*,*,#1249,.T.);

#1251=ORIENTED_EDGE('',*,*,#1232,.F.);

#1252=EDGE_LOOP('',(#1246,#1248,#1250,#1251));

#1253=FACE_OUTER_BOUND('',#1252,.F.);

#1254=ADVANCED_FACE('',(#1253),#1245,.T.);

#1255=CARTESIAN_POINT('',(0.E0,1.968503937008E-1,-2.146014616337E0));

#1256=DIRECTION('',(0.E0,-1.E0,0.E0));

#1257=DIRECTION('',(1.E0,0.E0,0.E0));

#1258=AXIS2_PLACEMENT_3D('',#1255,#1256,#1257);

#1259=PLANE('',#1258);

#1261=ORIENTED_EDGE('',*,*,#1260,.F.);

#1263=ORIENTED_EDGE('',*,*,#1262,.F.);

#1265=ORIENTED_EDGE('',*,*,#1264,.F.);

#1267=ORIENTED_EDGE('',*,*,#1266,.F.);

#1269=ORIENTED_EDGE('',*,*,#1268,.F.);

#1271=ORIENTED_EDGE('',*,*,#1270,.F.);

#1273=ORIENTED_EDGE('',*,*,#1272,.F.);

#1275=ORIENTED_EDGE('',*,*,#1274,.F.);

#1277=ORIENTED_EDGE('',*,*,#1276,.F.);

#1279=ORIENTED_EDGE('',*,*,#1278,.F.);

#1281=ORIENTED_EDGE('',*,*,#1280,.F.);

#1283=ORIENTED_EDGE('',*,*,#1282,.F.);

#1285=ORIENTED_EDGE('',*,*,#1284,.F.);

#1287=ORIENTED_EDGE('',*,*,#1286,.T.);

#1289=ORIENTED_EDGE('',*,*,#1288,.F.);

#1291=ORIENTED_EDGE('',*,*,#1290,.T.);

#1293=ORIENTED_EDGE('',*,*,#1292,.F.);

#1295=ORIENTED_EDGE('',*,*,#1294,.T.);

#1297=ORIENTED_EDGE('',*,*,#1296,.T.);

#1299=ORIENTED_EDGE('',*,*,#1298,.T.);

#1301=ORIENTED_EDGE('',*,*,#1300,.F.);

#1303=ORIENTED_EDGE('',*,*,#1302,.F.);

#1305=ORIENTED_EDGE('',*,*,#1304,.F.);

#1307=ORIENTED_EDGE('',*,*,#1306,.F.);

#1309=ORIENTED_EDGE('',*,*,#1308,.F.);

#1311=ORIENTED_EDGE('',*,*,#1310,.F.);

#1313=ORIENTED_EDGE('',*,*,#1312,.F.);

#1315=ORIENTED_EDGE('',*,*,#1314,.F.);

#1317=ORIENTED_EDGE('',*,*,#1316,.F.);

#1319=ORIENTED_EDGE('',*,*,#1318,.F.);

#1321=ORIENTED_EDGE('',*,*,#1320,.F.);

#1323=ORIENTED_EDGE('',*,*,#1322,.T.);

#1325=ORIENTED_EDGE('',*,*,#1324,.T.);

#1327=ORIENTED_EDGE('',*,*,#1326,.T.);

#1329=ORIENTED_EDGE('',*,*,#1328,.F.);

#1331=ORIENTED_EDGE('',*,*,#1330,.T.);

#1333=ORIENTED_EDGE('',*,*,#1332,.T.);

#1335=ORIENTED_EDGE('',*,*,#1334,.T.);

#1337=ORIENTED_EDGE('',*,*,#1336,.F.);

#1339=ORIENTED_EDGE('',*,*,#1338,.F.);

#1341=ORIENTED_EDGE('',*,*,#1340,.F.);

#1343=ORIENTED_EDGE('',*,*,#1342,.F.);

#1345=ORIENTED_EDGE('',*,*,#1344,.F.);

#1347=ORIENTED_EDGE('',*,*,#1346,.F.);

#1349=ORIENTED_EDGE('',*,*,#1348,.F.);

#1351=ORIENTED_EDGE('',*,*,#1350,.F.);

#1353=ORIENTED_EDGE('',*,*,#1352,.F.);

#1355=ORIENTED_EDGE('',*,*,#1354,.F.);

#1357=ORIENTED_EDGE('',*,*,#1356,.F.);

#1359=ORIENTED_EDGE('',*,*,#1358,.T.);

#1361=ORIENTED_EDGE('',*,*,#1360,.T.);

#1362=ORIENTED_EDGE('',*,*,#1247,.F.);

#1363=ORIENTED_EDGE('',*,*,#1203,.F.);

#1364=ORIENTED_EDGE('',*,*,#1188,.T.);

#1365=ORIENTED_EDGE('',*,*,#1173,.F.);

#1366=ORIENTED_EDGE('',*,*,#1158,.T.);

#1368=ORIENTED_EDGE('',*,*,#1367,.F.);

#1370=ORIENTED_EDGE('',*,*,#1369,.F.);

#1371=EDGE_LOOP('',(#1261,#1263,#1265,#1267,#1269,#1271,#1273,#1275,#1277,#1279,

#1281,#1283,#1285,#1287,#1289,#1291,#1293,#1295,#1297,#1299,#1301,#1303,#1305,

#1307,#1309,#1311,#1313,#1315,#1317,#1319,#1321,#1323,#1325,#1327,#1329,#1331,

#1333,#1335,#1337,#1339,#1341,#1343,#1345,#1347,#1349,#1351,#1353,#1355,#1357,

#1359,#1361,#1362,#1363,#1364,#1365,#1366,#1368,#1370));

#1372=FACE_OUTER_BOUND('',#1371,.F.);

#1373=ADVANCED_FACE('',(#1372),#1259,.F.);

#1374=CARTESIAN_POINT('',(-2.607481876242E0,1.968503937008E-1,

4.981637705129E-1));

#1375=DIRECTION('',(0.E0,-1.E0,0.E0));

#1376=DIRECTION('',(1.E0,0.E0,0.E0));

#1377=AXIS2_PLACEMENT_3D('',#1374,#1375,#1376);

#1378=CYLINDRICAL_SURFACE('',#1377,5.511811023622E-1);

#1380=ORIENTED_EDGE('',*,*,#1379,.F.);

#1381=ORIENTED_EDGE('',*,*,#1260,.T.);

#1383=ORIENTED_EDGE('',*,*,#1382,.F.);

#1385=ORIENTED_EDGE('',*,*,#1384,.T.);

#1386=EDGE_LOOP('',(#1380,#1381,#1383,#1385));

#1387=FACE_OUTER_BOUND('',#1386,.F.);

#1388=ADVANCED_FACE('',(#1387),#1378,.T.);

#1389=CARTESIAN_POINT('',(-2.036742361959E0,0.E0,3.884920759898E-1));

#1390=DIRECTION('',(0.E0,1.E0,0.E0));

#1391=DIRECTION('',(0.E0,0.E0,-1.E0));

#1392=AXIS2_PLACEMENT_3D('',#1389,#1390,#1391);

#1393=CYLINDRICAL_SURFACE('',#1392,3.E-2);

#1395=ORIENTED_EDGE('',*,*,#1394,.T.);

#1396=ORIENTED_EDGE('',*,*,#1262,.T.);

#1397=ORIENTED_EDGE('',*,*,#1379,.T.);

#1399=ORIENTED_EDGE('',*,*,#1398,.F.);

#1400=EDGE_LOOP('',(#1395,#1396,#1397,#1399));

#1401=FACE_OUTER_BOUND('',#1400,.F.);

#1402=ADVANCED_FACE('',(#1401),#1393,.F.);

#1403=CARTESIAN_POINT('',(-1.996251129230E0,0.E0,2.543728977915E-1));

#1404=DIRECTION('',(-9.970063727420E-1,0.E0,-7.731942001786E-2));

#1405=DIRECTION('',(-7.731942001786E-2,0.E0,9.970063727420E-1));

#1406=AXIS2_PLACEMENT_3D('',#1403,#1404,#1405);

#1407=PLANE('',#1406);

#1408=ORIENTED_EDGE('',*,*,#1394,.F.);

#1410=ORIENTED_EDGE('',*,*,#1409,.T.);

#1412=ORIENTED_EDGE('',*,*,#1411,.T.);

#1413=ORIENTED_EDGE('',*,*,#1264,.T.);

#1414=EDGE_LOOP('',(#1408,#1410,#1412,#1413));

#1415=FACE_OUTER_BOUND('',#1414,.F.);

#1416=ADVANCED_FACE('',(#1415),#1407,.T.);

#1417=CARTESIAN_POINT('',(0.E0,0.E0,-2.146014616337E0));

#1418=DIRECTION('',(0.E0,-1.E0,0.E0));

#1419=DIRECTION('',(1.E0,0.E0,0.E0));

#1420=AXIS2_PLACEMENT_3D('',#1417,#1418,#1419);

#1421=PLANE('',#1420);

#1422=ORIENTED_EDGE('',*,*,#1409,.F.);

#1423=ORIENTED_EDGE('',*,*,#1398,.T.);

#1424=ORIENTED_EDGE('',*,*,#1384,.F.);

#1426=ORIENTED_EDGE('',*,*,#1425,.T.);

#1428=ORIENTED_EDGE('',*,*,#1427,.F.);

#1429=ORIENTED_EDGE('',*,*,#1154,.T.);

#1430=ORIENTED_EDGE('',*,*,#1170,.T.);

#1431=ORIENTED_EDGE('',*,*,#1185,.T.);

#1432=ORIENTED_EDGE('',*,*,#1200,.T.);

#1433=ORIENTED_EDGE('',*,*,#1222,.T.);

#1435=ORIENTED_EDGE('',*,*,#1434,.T.);

#1437=ORIENTED_EDGE('',*,*,#1436,.F.);

#1439=ORIENTED_EDGE('',*,*,#1438,.F.);

#1441=ORIENTED_EDGE('',*,*,#1440,.F.);

#1443=ORIENTED_EDGE('',*,*,#1442,.F.);

#1445=ORIENTED_EDGE('',*,*,#1444,.F.);

#1447=ORIENTED_EDGE('',*,*,#1446,.F.);

#1449=ORIENTED_EDGE('',*,*,#1448,.F.);

#1451=ORIENTED_EDGE('',*,*,#1450,.F.);

#1453=ORIENTED_EDGE('',*,*,#1452,.T.);

#1455=ORIENTED_EDGE('',*,*,#1454,.T.);

#1457=ORIENTED_EDGE('',*,*,#1456,.F.);

#1459=ORIENTED_EDGE('',*,*,#1458,.T.);

#1461=ORIENTED_EDGE('',*,*,#1460,.F.);

#1463=ORIENTED_EDGE('',*,*,#1462,.F.);

#1465=ORIENTED_EDGE('',*,*,#1464,.F.);

#1467=ORIENTED_EDGE('',*,*,#1466,.T.);

#1469=ORIENTED_EDGE('',*,*,#1468,.F.);

#1471=ORIENTED_EDGE('',*,*,#1470,.F.);

#1473=ORIENTED_EDGE('',*,*,#1472,.F.);

#1475=ORIENTED_EDGE('',*,*,#1474,.F.);

#1477=ORIENTED_EDGE('',*,*,#1476,.T.);

#1479=ORIENTED_EDGE('',*,*,#1478,.T.);

#1481=ORIENTED_EDGE('',*,*,#1480,.T.);

#1483=ORIENTED_EDGE('',*,*,#1482,.T.);

#1485=ORIENTED_EDGE('',*,*,#1484,.T.);

#1487=ORIENTED_EDGE('',*,*,#1486,.F.);

#1489=ORIENTED_EDGE('',*,*,#1488,.T.);

#1491=ORIENTED_EDGE('',*,*,#1490,.T.);

#1493=ORIENTED_EDGE('',*,*,#1492,.F.);

#1495=ORIENTED_EDGE('',*,*,#1494,.F.);

#1497=ORIENTED_EDGE('',*,*,#1496,.F.);

#1499=ORIENTED_EDGE('',*,*,#1498,.T.);

#1501=ORIENTED_EDGE('',*,*,#1500,.T.);

#1503=ORIENTED_EDGE('',*,*,#1502,.F.);

#1505=ORIENTED_EDGE('',*,*,#1504,.T.);

#1507=ORIENTED_EDGE('',*,*,#1506,.T.);

#1509=ORIENTED_EDGE('',*,*,#1508,.T.);

#1511=ORIENTED_EDGE('',*,*,#1510,.F.);

#1513=ORIENTED_EDGE('',*,*,#1512,.T.);

#1515=ORIENTED_EDGE('',*,*,#1514,.T.);

#1517=ORIENTED_EDGE('',*,*,#1516,.T.);

#1519=ORIENTED_EDGE('',*,*,#1518,.F.);

#1521=ORIENTED_EDGE('',*,*,#1520,.T.);

#1523=ORIENTED_EDGE('',*,*,#1522,.T.);

#1525=ORIENTED_EDGE('',*,*,#1524,.T.);

#1527=ORIENTED_EDGE('',*,*,#1526,.T.);

#1529=ORIENTED_EDGE('',*,*,#1528,.T.);

#1530=EDGE_LOOP('',(#1422,#1423,#1424,#1426,#1428,#1429,#1430,#1431,#1432,#1433,

#1435,#1437,#1439,#1441,#1443,#1445,#1447,#1449,#1451,#1453,#1455,#1457,#1459,

#1461,#1463,#1465,#1467,#1469,#1471,#1473,#1475,#1477,#1479,#1481,#1483,#1485,

#1487,#1489,#1491,#1493,#1495,#1497,#1499,#1501,#1503,#1505,#1507,#1509,#1511,

#1513,#1515,#1517,#1519,#1521,#1523,#1525,#1527,#1529));

#1531=FACE_OUTER_BOUND('',#1530,.F.);

#1532=ADVANCED_FACE('',(#1531),#1421,.T.);

#1533=CARTESIAN_POINT('',(-2.551043636741E0,1.968503937008E-1,

-2.477355820973E-1));

#1534=DIRECTION('',(0.E0,-1.E0,0.E0));

#1535=DIRECTION('',(-9.917569066659E-1,0.E0,1.281336727036E-1));

#1536=AXIS2_PLACEMENT_3D('',#1533,#1534,#1535);

#1537=CYLINDRICAL_SURFACE('',#1536,1.968503937008E-1);

#1539=ORIENTED_EDGE('',*,*,#1538,.F.);

#1540=ORIENTED_EDGE('',*,*,#1425,.F.);

#1541=ORIENTED_EDGE('',*,*,#1382,.T.);

#1542=ORIENTED_EDGE('',*,*,#1369,.T.);

#1543=EDGE_LOOP('',(#1539,#1540,#1541,#1542));

#1544=FACE_OUTER_BOUND('',#1543,.F.);

#1545=ADVANCED_FACE('',(#1544),#1537,.F.);

#1546=CARTESIAN_POINT('',(3.149606299213E0,0.E0,-9.842519685039E-1));

#1547=DIRECTION('',(0.E0,1.E0,0.E0));

#1548=DIRECTION('',(-1.E0,0.E0,0.E0));

#1549=AXIS2_PLACEMENT_3D('',#1546,#1547,#1548);

#1550=CYLINDRICAL_SURFACE('',#1549,5.944881889764E0);

#1551=ORIENTED_EDGE('',*,*,#1156,.F.);

#1552=ORIENTED_EDGE('',*,*,#1427,.T.);

#1553=ORIENTED_EDGE('',*,*,#1538,.T.);

#1554=ORIENTED_EDGE('',*,*,#1367,.T.);

#1555=EDGE_LOOP('',(#1551,#1552,#1553,#1554));

#1556=FACE_OUTER_BOUND('',#1555,.F.);

#1557=ADVANCED_FACE('',(#1556),#1550,.F.);

#1558=CARTESIAN_POINT('',(3.157034362766E0,1.968503937008E-1,

-1.444821993833E0));

#1559=DIRECTION('',(0.E0,-1.E0,0.E0));

#1560=DIRECTION('',(-7.320261437909E-1,0.E0,-6.812765406255E-1));

#1561=AXIS2_PLACEMENT_3D('',#1558,#1559,#1560);

#1562=CYLINDRICAL_SURFACE('',#1561,6.161417322835E0);

#1564=ORIENTED_EDGE('',*,*,#1563,.T.);

#1565=ORIENTED_EDGE('',*,*,#1434,.F.);

#1566=ORIENTED_EDGE('',*,*,#1220,.F.);

#1567=ORIENTED_EDGE('',*,*,#1234,.F.);

#1568=ORIENTED_EDGE('',*,*,#1249,.F.);

#1569=ORIENTED_EDGE('',*,*,#1360,.F.);

#1570=EDGE_LOOP('',(#1564,#1565,#1566,#1567,#1568,#1569));

#1571=FACE_OUTER_BOUND('',#1570,.F.);

#1572=ADVANCED_FACE('',(#1571),#1562,.F.);

#1573=CARTESIAN_POINT('',(-1.556383759656E0,9.842519685039E-2,

-1.511895906648E0));

#1574=DIRECTION('',(-9.998699695201E-1,0.E0,-1.612588143095E-2));

#1575=DIRECTION('',(1.188798383672E-2,6.756756756757E-1,-7.371031523067E-1));

#1576=AXIS2_PLACEMENT_3D('',#1573,#1574,#1575);

#1577=CYLINDRICAL_SURFACE('',#1576,1.456692913386E-1);

#1579=ORIENTED_EDGE('',*,*,#1578,.T.);

#1580=ORIENTED_EDGE('',*,*,#1436,.T.);

#1581=ORIENTED_EDGE('',*,*,#1563,.F.);

#1582=ORIENTED_EDGE('',*,*,#1358,.F.);

#1583=EDGE_LOOP('',(#1579,#1580,#1581,#1582));

#1584=FACE_OUTER_BOUND('',#1583,.F.);

#1585=ADVANCED_FACE('',(#1584),#1577,.T.);

#1586=CARTESIAN_POINT('',(-3.103581069523E0,1.968503937008E-1,

-1.447374301004E0));

#1587=DIRECTION('',(-9.998699695181E-1,0.E0,-1.612588155134E-2));

#1588=DIRECTION('',(1.612588155134E-2,0.E0,-9.998699695181E-1));

#1589=AXIS2_PLACEMENT_3D('',#1586,#1587,#1588);

#1590=PLANE('',#1589);

#1592=ORIENTED_EDGE('',*,*,#1591,.F.);

#1593=ORIENTED_EDGE('',*,*,#1438,.T.);

#1594=ORIENTED_EDGE('',*,*,#1578,.F.);

#1595=ORIENTED_EDGE('',*,*,#1356,.T.);

#1596=EDGE_LOOP('',(#1592,#1593,#1594,#1595));

#1597=FACE_OUTER_BOUND('',#1596,.F.);

#1598=ADVANCED_FACE('',(#1597),#1590,.T.);

#1599=CARTESIAN_POINT('',(-1.477602980880E0,9.842519685039E-2,

-1.489176585384E0));

#1600=DIRECTION('',(-9.998699695197E-1,0.E0,-1.612588145597E-2));

#1601=DIRECTION('',(-1.188798385517E-2,-6.756756756757E-1,7.371031523064E-1));

#1602=AXIS2_PLACEMENT_3D('',#1599,#1600,#1601);

#1603=CYLINDRICAL_SURFACE('',#1602,1.456692913386E-1);

#1604=ORIENTED_EDGE('',*,*,#1440,.T.);

#1605=ORIENTED_EDGE('',*,*,#1591,.T.);

#1606=ORIENTED_EDGE('',*,*,#1354,.T.);

#1608=ORIENTED_EDGE('',*,*,#1607,.F.);

#1609=EDGE_LOOP('',(#1604,#1605,#1606,#1608));

#1610=FACE_OUTER_BOUND('',#1609,.F.);

#1611=ADVANCED_FACE('',(#1610),#1603,.T.);

#1612=CARTESIAN_POINT('',(3.149606299213E0,0.E0,-9.842519685039E-1));

#1613=DIRECTION('',(0.E0,1.E0,0.E0));

#1614=DIRECTION('',(-1.E0,0.E0,0.E0));

#1615=AXIS2_PLACEMENT_3D('',#1612,#1613,#1614);

#1616=CYLINDRICAL_SURFACE('',#1615,6.102362204724E0);

#1618=ORIENTED_EDGE('',*,*,#1617,.T.);

#1619=ORIENTED_EDGE('',*,*,#1442,.T.);

#1620=ORIENTED_EDGE('',*,*,#1607,.T.);

#1621=ORIENTED_EDGE('',*,*,#1352,.T.);

#1622=EDGE_LOOP('',(#1618,#1619,#1620,#1621));

#1623=FACE_OUTER_BOUND('',#1622,.F.);

#1624=ADVANCED_FACE('',(#1623),#1616,.T.);

#1625=CARTESIAN_POINT('',(-3.118264279137E0,9.842519685039E-2,

-5.369558347892E-1));

#1626=DIRECTION('',(9.998699695181E-1,0.E0,1.612588155134E-2));

#1627=DIRECTION('',(1.188798392548E-2,6.756756756757E-1,-7.371031523053E-1));

#1628=AXIS2_PLACEMENT_3D('',#1625,#1626,#1627);

#1629=CYLINDRICAL_SURFACE('',#1628,1.456692913386E-1);

#1631=ORIENTED_EDGE('',*,*,#1630,.F.);

#1632=ORIENTED_EDGE('',*,*,#1444,.T.);

#1633=ORIENTED_EDGE('',*,*,#1617,.F.);

#1634=ORIENTED_EDGE('',*,*,#1350,.T.);

#1635=EDGE_LOOP('',(#1631,#1632,#1633,#1634));

#1636=FACE_OUTER_BOUND('',#1635,.F.);

#1637=ADVANCED_FACE('',(#1636),#1629,.T.);

#1638=CARTESIAN_POINT('',(-3.118437196622E0,9.842519685039E-2,

-5.262342503426E-1));

#1639=DIRECTION('',(-9.998699695181E-1,0.E0,-1.612588155134E-2));

#1640=DIRECTION('',(-1.612588155134E-2,0.E0,9.998699695181E-1));

#1641=AXIS2_PLACEMENT_3D('',#1638,#1639,#1640);

#1642=PLANE('',#1641);

#1644=ORIENTED_EDGE('',*,*,#1643,.T.);

#1645=ORIENTED_EDGE('',*,*,#1446,.T.);

#1646=ORIENTED_EDGE('',*,*,#1630,.T.);

#1647=ORIENTED_EDGE('',*,*,#1348,.T.);

#1648=EDGE_LOOP('',(#1644,#1645,#1646,#1647));

#1649=FACE_OUTER_BOUND('',#1648,.F.);

#1650=ADVANCED_FACE('',(#1649),#1642,.T.);

#1651=CARTESIAN_POINT('',(-3.005195309030E0,9.842519686064E-2,

-5.136835143321E-1));

#1652=DIRECTION('',(9.998699695181E-1,0.E0,1.612588155134E-2));

#1653=DIRECTION('',(-1.188798392575E-2,6.756756756567E-1,7.371031523227E-1));

#1654=AXIS2_PLACEMENT_3D('',#1651,#1652,#1653);

#1655=CYLINDRICAL_SURFACE('',#1654,1.456692913386E-1);

#1656=ORIENTED_EDGE('',*,*,#1448,.T.);

#1657=ORIENTED_EDGE('',*,*,#1643,.F.);

#1658=ORIENTED_EDGE('',*,*,#1346,.T.);

#1660=ORIENTED_EDGE('',*,*,#1659,.F.);

#1661=EDGE_LOOP('',(#1656,#1657,#1658,#1660));

#1662=FACE_OUTER_BOUND('',#1661,.F.);

#1663=ADVANCED_FACE('',(#1662),#1655,.T.);

#1664=CARTESIAN_POINT('',(3.149606299213E0,0.E0,-9.842519685039E-1));

#1665=DIRECTION('',(0.E0,1.E0,0.E0));

#1666=DIRECTION('',(-1.E0,0.E0,0.E0));

#1667=AXIS2_PLACEMENT_3D('',#1664,#1665,#1666);

#1668=CYLINDRICAL_SURFACE('',#1667,6.102362204724E0);

#1670=ORIENTED_EDGE('',*,*,#1669,.T.);

#1671=ORIENTED_EDGE('',*,*,#1450,.T.);

#1672=ORIENTED_EDGE('',*,*,#1659,.T.);

#1673=ORIENTED_EDGE('',*,*,#1344,.T.);

#1674=EDGE_LOOP('',(#1670,#1671,#1672,#1673));

#1675=FACE_OUTER_BOUND('',#1674,.F.);

#1676=ADVANCED_FACE('',(#1675),#1668,.T.);

#1677=CARTESIAN_POINT('',(-2.551043636741E0,1.968503937008E-1,

-2.477355820973E-1));

#1678=DIRECTION('',(0.E0,-1.E0,0.E0));

#1679=DIRECTION('',(-9.917569066659E-1,0.E0,1.281336727036E-1));

#1680=AXIS2_PLACEMENT_3D('',#1677,#1678,#1679);

#1681=CYLINDRICAL_SURFACE('',#1680,3.543307086614E-1);

#1683=ORIENTED_EDGE('',*,*,#1682,.F.);

#1684=ORIENTED_EDGE('',*,*,#1452,.F.);

#1685=ORIENTED_EDGE('',*,*,#1669,.F.);

#1686=ORIENTED_EDGE('',*,*,#1342,.T.);

#1687=EDGE_LOOP('',(#1683,#1684,#1685,#1686));

#1688=FACE_OUTER_BOUND('',#1687,.F.);

#1689=ADVANCED_FACE('',(#1688),#1681,.T.);

#1690=CARTESIAN_POINT('',(-2.607481876242E0,1.968503937008E-1,

4.981637705129E-1));

#1691=DIRECTION('',(0.E0,-1.E0,0.E0));

#1692=DIRECTION('',(1.E0,0.E0,0.E0));

#1693=AXIS2_PLACEMENT_3D('',#1690,#1691,#1692);

#1694=CYLINDRICAL_SURFACE('',#1693,3.937007874016E-1);

#1696=ORIENTED_EDGE('',*,*,#1695,.T.);

#1697=ORIENTED_EDGE('',*,*,#1454,.F.);

#1698=ORIENTED_EDGE('',*,*,#1682,.T.);

#1699=ORIENTED_EDGE('',*,*,#1340,.T.);

#1700=EDGE_LOOP('',(#1696,#1697,#1698,#1699));

#1701=FACE_OUTER_BOUND('',#1700,.F.);

#1702=ADVANCED_FACE('',(#1701),#1694,.F.);

#1703=CARTESIAN_POINT('',(-1.861689707655E0,1.968503937008E-1,

5.560011319436E-1));

#1704=DIRECTION('',(0.E0,-1.E0,0.E0));

#1705=DIRECTION('',(-9.970063727420E-1,0.E0,-7.731942001780E-2));

#1706=AXIS2_PLACEMENT_3D('',#1703,#1704,#1705);

#1707=CYLINDRICAL_SURFACE('',#1706,3.543307086614E-1);

#1709=ORIENTED_EDGE('',*,*,#1708,.F.);

#1710=ORIENTED_EDGE('',*,*,#1456,.T.);

#1711=ORIENTED_EDGE('',*,*,#1695,.F.);

#1712=ORIENTED_EDGE('',*,*,#1338,.T.);

#1713=EDGE_LOOP('',(#1709,#1710,#1711,#1712));

#1714=FACE_OUTER_BOUND('',#1713,.F.);

#1715=ADVANCED_FACE('',(#1714),#1707,.T.);

#1716=CARTESIAN_POINT('',(0.E0,0.E0,-5.708661417323E0));

#1717=DIRECTION('',(0.E0,-1.E0,0.E0));

#1718=DIRECTION('',(1.E0,0.E0,0.E0));

#1719=AXIS2_PLACEMENT_3D('',#1716,#1717,#1718);

#1720=CYLINDRICAL_SURFACE('',#1719,6.889763779528E0);

#1722=ORIENTED_EDGE('',*,*,#1721,.T.);

#1723=ORIENTED_EDGE('',*,*,#1458,.F.);

#1724=ORIENTED_EDGE('',*,*,#1708,.T.);

#1725=ORIENTED_EDGE('',*,*,#1336,.T.);

#1726=EDGE_LOOP('',(#1722,#1723,#1724,#1725));

#1727=FACE_OUTER_BOUND('',#1726,.F.);

#1728=ADVANCED_FACE('',(#1727),#1720,.T.);

#1729=CARTESIAN_POINT('',(-5.067859708899E-1,9.842519685039E-2,

-4.127993736373E-1));

#1730=DIRECTION('',(0.E0,0.E0,-1.E0));

#1731=DIRECTION('',(-7.371990106479E-1,-6.756756756757E-1,0.E0));

#1732=AXIS2_PLACEMENT_3D('',#1729,#1730,#1731);

#1733=CYLINDRICAL_SURFACE('',#1732,1.456692913386E-1);

#1735=ORIENTED_EDGE('',*,*,#1734,.T.);

#1736=ORIENTED_EDGE('',*,*,#1460,.T.);

#1737=ORIENTED_EDGE('',*,*,#1721,.F.);

#1738=ORIENTED_EDGE('',*,*,#1334,.F.);

#1739=EDGE_LOOP('',(#1735,#1736,#1737,#1738));

#1740=FACE_OUTER_BOUND('',#1739,.F.);

#1741=ADVANCED_FACE('',(#1740),#1733,.T.);

#1742=CARTESIAN_POINT('',(-3.464566929134E-1,1.968503937008E-1,

1.320415869062E0));

#1743=DIRECTION('',(0.E0,0.E0,1.E0));

#1744=DIRECTION('',(-1.E0,0.E0,0.E0));

#1745=AXIS2_PLACEMENT_3D('',#1742,#1743,#1744);

#1746=PLANE('',#1745);

#1748=ORIENTED_EDGE('',*,*,#1747,.F.);

#1749=ORIENTED_EDGE('',*,*,#1462,.T.);

#1750=ORIENTED_EDGE('',*,*,#1734,.F.);

#1751=ORIENTED_EDGE('',*,*,#1332,.F.);

#1752=EDGE_LOOP('',(#1748,#1749,#1750,#1751));

#1753=FACE_OUTER_BOUND('',#1752,.F.);

#1754=ADVANCED_FACE('',(#1753),#1746,.T.);

#1755=CARTESIAN_POINT('',(-4.932140291101E-1,9.842519685039E-2,

-5.656565771625E-1));

#1756=DIRECTION('',(0.E0,0.E0,1.E0));

#1757=DIRECTION('',(7.371990106479E-1,-6.756756756757E-1,0.E0));

#1758=AXIS2_PLACEMENT_3D('',#1755,#1756,#1757);

#1759=CYLINDRICAL_SURFACE('',#1758,1.456692913386E-1);

#1760=ORIENTED_EDGE('',*,*,#1464,.T.);

#1761=ORIENTED_EDGE('',*,*,#1747,.T.);

#1762=ORIENTED_EDGE('',*,*,#1330,.F.);

#1764=ORIENTED_EDGE('',*,*,#1763,.F.);

#1765=EDGE_LOOP('',(#1760,#1761,#1762,#1764));

#1766=FACE_OUTER_BOUND('',#1765,.F.);

#1767=ADVANCED_FACE('',(#1766),#1759,.T.);

#1768=CARTESIAN_POINT('',(0.E0,0.E0,-5.708661417323E0));

#1769=DIRECTION('',(0.E0,-1.E0,0.E0));

#1770=DIRECTION('',(1.E0,0.E0,0.E0));

#1771=AXIS2_PLACEMENT_3D('',#1768,#1769,#1770);

#1772=CYLINDRICAL_SURFACE('',#1771,6.889763779528E0);

#1774=ORIENTED_EDGE('',*,*,#1773,.T.);

#1775=ORIENTED_EDGE('',*,*,#1466,.F.);

#1776=ORIENTED_EDGE('',*,*,#1763,.T.);

#1777=ORIENTED_EDGE('',*,*,#1328,.T.);

#1778=EDGE_LOOP('',(#1774,#1775,#1776,#1777));

#1779=FACE_OUTER_BOUND('',#1778,.F.);

#1780=ADVANCED_FACE('',(#1779),#1772,.T.);

#1781=CARTESIAN_POINT('',(4.932140291101E-1,9.842519685039E-2,

-4.127993736373E-1));

#1782=DIRECTION('',(0.E0,0.E0,-1.E0));

#1783=DIRECTION('',(-7.371990106479E-1,-6.756756756757E-1,0.E0));

#1784=AXIS2_PLACEMENT_3D('',#1781,#1782,#1783);

#1785=CYLINDRICAL_SURFACE('',#1784,1.456692913386E-1);

#1787=ORIENTED_EDGE('',*,*,#1786,.F.);

#1788=ORIENTED_EDGE('',*,*,#1468,.T.);

#1789=ORIENTED_EDGE('',*,*,#1773,.F.);

#1790=ORIENTED_EDGE('',*,*,#1326,.F.);

#1791=EDGE_LOOP('',(#1787,#1788,#1789,#1790));

#1792=FACE_OUTER_BOUND('',#1791,.F.);

#1793=ADVANCED_FACE('',(#1792),#1785,.T.);

#1794=CARTESIAN_POINT('',(6.535433070866E-1,1.968503937008E-1,

1.320415869062E0));

#1795=DIRECTION('',(0.E0,0.E0,1.E0));

#1796=DIRECTION('',(-1.E0,0.E0,0.E0));

#1797=AXIS2_PLACEMENT_3D('',#1794,#1795,#1796);

#1798=PLANE('',#1797);

#1800=ORIENTED_EDGE('',*,*,#1799,.T.);

#1801=ORIENTED_EDGE('',*,*,#1470,.T.);

#1802=ORIENTED_EDGE('',*,*,#1786,.T.);

#1803=ORIENTED_EDGE('',*,*,#1324,.F.);

#1804=EDGE_LOOP('',(#1800,#1801,#1802,#1803));

#1805=FACE_OUTER_BOUND('',#1804,.F.);

#1806=ADVANCED_FACE('',(#1805),#1798,.T.);

#1807=CARTESIAN_POINT('',(5.067859708899E-1,9.842519685039E-2,

-5.702796885979E-1));

#1808=DIRECTION('',(0.E0,0.E0,1.E0));

#1809=DIRECTION('',(7.371990106479E-1,-6.756756756757E-1,0.E0));

#1810=AXIS2_PLACEMENT_3D('',#1807,#1808,#1809);

#1811=CYLINDRICAL_SURFACE('',#1810,1.456692913386E-1);

#1812=ORIENTED_EDGE('',*,*,#1472,.T.);

#1813=ORIENTED_EDGE('',*,*,#1799,.F.);

#1814=ORIENTED_EDGE('',*,*,#1322,.F.);

#1816=ORIENTED_EDGE('',*,*,#1815,.F.);

#1817=EDGE_LOOP('',(#1812,#1813,#1814,#1816));

#1818=FACE_OUTER_BOUND('',#1817,.F.);

#1819=ADVANCED_FACE('',(#1818),#1811,.T.);

#1820=CARTESIAN_POINT('',(0.E0,0.E0,-5.708661417323E0));

#1821=DIRECTION('',(0.E0,-1.E0,0.E0));

#1822=DIRECTION('',(1.E0,0.E0,0.E0));

#1823=AXIS2_PLACEMENT_3D('',#1820,#1821,#1822);

#1824=CYLINDRICAL_SURFACE('',#1823,6.889763779528E0);

#1826=ORIENTED_EDGE('',*,*,#1825,.F.);

#1827=ORIENTED_EDGE('',*,*,#1474,.T.);

#1828=ORIENTED_EDGE('',*,*,#1815,.T.);

#1829=ORIENTED_EDGE('',*,*,#1320,.T.);

#1830=EDGE_LOOP('',(#1826,#1827,#1828,#1829));

#1831=FACE_OUTER_BOUND('',#1830,.F.);

#1832=ADVANCED_FACE('',(#1831),#1824,.T.);

#1833=CARTESIAN_POINT('',(1.861689707655E0,1.968503937008E-1,

5.560011319436E-1));

#1834=DIRECTION('',(0.E0,1.E0,0.E0));

#1835=DIRECTION('',(9.970063727420E-1,0.E0,-7.731942001780E-2));

#1836=AXIS2_PLACEMENT_3D('',#1833,#1834,#1835);

#1837=CYLINDRICAL_SURFACE('',#1836,3.543307086614E-1);

#1839=ORIENTED_EDGE('',*,*,#1838,.F.);

#1840=ORIENTED_EDGE('',*,*,#1476,.F.);

#1841=ORIENTED_EDGE('',*,*,#1825,.T.);

#1842=ORIENTED_EDGE('',*,*,#1318,.T.);

#1843=EDGE_LOOP('',(#1839,#1840,#1841,#1842));

#1844=FACE_OUTER_BOUND('',#1843,.F.);

#1845=ADVANCED_FACE('',(#1844),#1837,.T.);

#1846=CARTESIAN_POINT('',(2.607481876242E0,1.968503937008E-1,

4.981637705129E-1));

#1847=DIRECTION('',(0.E0,1.E0,0.E0));

#1848=DIRECTION('',(-1.E0,0.E0,0.E0));

#1849=AXIS2_PLACEMENT_3D('',#1846,#1847,#1848);

#1850=CYLINDRICAL_SURFACE('',#1849,3.937007874016E-1);

#1852=ORIENTED_EDGE('',*,*,#1851,.F.);

#1853=ORIENTED_EDGE('',*,*,#1478,.F.);

#1854=ORIENTED_EDGE('',*,*,#1838,.T.);

#1855=ORIENTED_EDGE('',*,*,#1316,.T.);

#1856=EDGE_LOOP('',(#1852,#1853,#1854,#1855));

#1857=FACE_OUTER_BOUND('',#1856,.F.);

#1858=ADVANCED_FACE('',(#1857),#1850,.F.);

#1859=CARTESIAN_POINT('',(2.551043636741E0,1.968503937008E-1,

-2.477355820973E-1));

#1860=DIRECTION('',(0.E0,1.E0,0.E0));

#1861=DIRECTION('',(9.917569066659E-1,0.E0,1.281336727036E-1));

#1862=AXIS2_PLACEMENT_3D('',#1859,#1860,#1861);

#1863=CYLINDRICAL_SURFACE('',#1862,3.543307086614E-1);

#1865=ORIENTED_EDGE('',*,*,#1864,.F.);

#1866=ORIENTED_EDGE('',*,*,#1480,.F.);

#1867=ORIENTED_EDGE('',*,*,#1851,.T.);

#1868=ORIENTED_EDGE('',*,*,#1314,.T.);

#1869=EDGE_LOOP('',(#1865,#1866,#1867,#1868));

#1870=FACE_OUTER_BOUND('',#1869,.F.);

#1871=ADVANCED_FACE('',(#1870),#1863,.T.);

#1872=CARTESIAN_POINT('',(-3.149606299213E0,0.E0,-9.842519685039E-1));

#1873=DIRECTION('',(0.E0,-1.E0,0.E0));

#1874=DIRECTION('',(1.E0,0.E0,0.E0));

#1875=AXIS2_PLACEMENT_3D('',#1872,#1873,#1874);

#1876=CYLINDRICAL_SURFACE('',#1875,6.102362204724E0);

#1878=ORIENTED_EDGE('',*,*,#1877,.T.);

#1879=ORIENTED_EDGE('',*,*,#1482,.F.);

#1880=ORIENTED_EDGE('',*,*,#1864,.T.);

#1881=ORIENTED_EDGE('',*,*,#1312,.T.);

#1882=EDGE_LOOP('',(#1878,#1879,#1880,#1881));

#1883=FACE_OUTER_BOUND('',#1882,.F.);

#1884=ADVANCED_FACE('',(#1883),#1876,.T.);

#1885=CARTESIAN_POINT('',(3.005195309030E0,9.842519686064E-2,

-5.136835143321E-1));

#1886=DIRECTION('',(-9.998699695181E-1,0.E0,1.612588155134E-2));

#1887=DIRECTION('',(1.188798392575E-2,6.756756756567E-1,7.371031523227E-1));

#1888=AXIS2_PLACEMENT_3D('',#1885,#1886,#1887);

#1889=CYLINDRICAL_SURFACE('',#1888,1.456692913386E-1);

#1891=ORIENTED_EDGE('',*,*,#1890,.F.);

#1892=ORIENTED_EDGE('',*,*,#1484,.F.);

#1893=ORIENTED_EDGE('',*,*,#1877,.F.);

#1894=ORIENTED_EDGE('',*,*,#1310,.T.);

#1895=EDGE_LOOP('',(#1891,#1892,#1893,#1894));

#1896=FACE_OUTER_BOUND('',#1895,.F.);

#1897=ADVANCED_FACE('',(#1896),#1889,.T.);

#1898=CARTESIAN_POINT('',(3.118437196622E0,9.842519685039E-2,

-5.262342503426E-1));

#1899=DIRECTION('',(-9.998699695181E-1,0.E0,1.612588155134E-2));

#1900=DIRECTION('',(1.612588155134E-2,0.E0,9.998699695181E-1));

#1901=AXIS2_PLACEMENT_3D('',#1898,#1899,#1900);

#1902=PLANE('',#1901);

#1904=ORIENTED_EDGE('',*,*,#1903,.F.);

#1905=ORIENTED_EDGE('',*,*,#1486,.T.);

#1906=ORIENTED_EDGE('',*,*,#1890,.T.);

#1907=ORIENTED_EDGE('',*,*,#1308,.T.);

#1908=EDGE_LOOP('',(#1904,#1905,#1906,#1907));

#1909=FACE_OUTER_BOUND('',#1908,.F.);

#1910=ADVANCED_FACE('',(#1909),#1902,.F.);

#1911=CARTESIAN_POINT('',(3.118264279137E0,9.842519685039E-2,

-5.369558347892E-1));

#1912=DIRECTION('',(9.998699695181E-1,0.E0,-1.612588155134E-2));

#1913=DIRECTION('',(-1.188798392548E-2,6.756756756757E-1,-7.371031523053E-1));

#1914=AXIS2_PLACEMENT_3D('',#1911,#1912,#1913);

#1915=CYLINDRICAL_SURFACE('',#1914,1.456692913386E-1);

#1916=ORIENTED_EDGE('',*,*,#1488,.F.);

#1917=ORIENTED_EDGE('',*,*,#1903,.T.);

#1918=ORIENTED_EDGE('',*,*,#1306,.T.);

#1920=ORIENTED_EDGE('',*,*,#1919,.F.);

#1921=EDGE_LOOP('',(#1916,#1917,#1918,#1920));

#1922=FACE_OUTER_BOUND('',#1921,.F.);

#1923=ADVANCED_FACE('',(#1922),#1915,.T.);

#1924=CARTESIAN_POINT('',(-3.149606299213E0,0.E0,-9.842519685039E-1));

#1925=DIRECTION('',(0.E0,-1.E0,0.E0));

#1926=DIRECTION('',(1.E0,0.E0,0.E0));

#1927=AXIS2_PLACEMENT_3D('',#1924,#1925,#1926);

#1928=CYLINDRICAL_SURFACE('',#1927,6.102362204724E0);

#1930=ORIENTED_EDGE('',*,*,#1929,.T.);

#1931=ORIENTED_EDGE('',*,*,#1490,.F.);

#1932=ORIENTED_EDGE('',*,*,#1919,.T.);

#1933=ORIENTED_EDGE('',*,*,#1304,.T.);

#1934=EDGE_LOOP('',(#1930,#1931,#1932,#1933));

#1935=FACE_OUTER_BOUND('',#1934,.F.);

#1936=ADVANCED_FACE('',(#1935),#1928,.T.);

#1937=CARTESIAN_POINT('',(1.493728862433E0,9.842519685039E-2,

-1.489176585384E0));

#1938=DIRECTION('',(-9.998699695197E-1,0.E0,1.612588145597E-2));

#1939=DIRECTION('',(1.188798385517E-2,-6.756756756757E-1,7.371031523064E-1));

#1940=AXIS2_PLACEMENT_3D('',#1937,#1938,#1939);

#1941=CYLINDRICAL_SURFACE('',#1940,1.456692913386E-1);

#1943=ORIENTED_EDGE('',*,*,#1942,.F.);

#1944=ORIENTED_EDGE('',*,*,#1492,.T.);

#1945=ORIENTED_EDGE('',*,*,#1929,.F.);

#1946=ORIENTED_EDGE('',*,*,#1302,.T.);

#1947=EDGE_LOOP('',(#1943,#1944,#1945,#1946));

#1948=FACE_OUTER_BOUND('',#1947,.F.);

#1949=ADVANCED_FACE('',(#1948),#1941,.T.);

#1950=CARTESIAN_POINT('',(3.119706951077E0,1.968503937008E-1,

-1.447374301004E0));

#1951=DIRECTION('',(-9.998699695181E-1,0.E0,1.612588155134E-2));

#1952=DIRECTION('',(-1.612588155134E-2,0.E0,-9.998699695181E-1));

#1953=AXIS2_PLACEMENT_3D('',#1950,#1951,#1952);

#1954=PLANE('',#1953);

#1956=ORIENTED_EDGE('',*,*,#1955,.T.);

#1957=ORIENTED_EDGE('',*,*,#1494,.T.);

#1958=ORIENTED_EDGE('',*,*,#1942,.T.);

#1959=ORIENTED_EDGE('',*,*,#1300,.T.);

#1960=EDGE_LOOP('',(#1956,#1957,#1958,#1959));

#1961=FACE_OUTER_BOUND('',#1960,.F.);

#1962=ADVANCED_FACE('',(#1961),#1954,.F.);

#1963=CARTESIAN_POINT('',(1.572509641209E0,9.842519685039E-2,

-1.511895906648E0));

#1964=DIRECTION('',(-9.998699695201E-1,0.E0,1.612588143095E-2));

#1965=DIRECTION('',(-1.188798383672E-2,6.756756756757E-1,-7.371031523067E-1));

#1966=AXIS2_PLACEMENT_3D('',#1963,#1964,#1965);

#1967=CYLINDRICAL_SURFACE('',#1966,1.456692913386E-1);

#1968=ORIENTED_EDGE('',*,*,#1496,.T.);

#1969=ORIENTED_EDGE('',*,*,#1955,.F.);

#1970=ORIENTED_EDGE('',*,*,#1298,.F.);

#1972=ORIENTED_EDGE('',*,*,#1971,.T.);

#1973=EDGE_LOOP('',(#1968,#1969,#1970,#1972));

#1974=FACE_OUTER_BOUND('',#1973,.F.);

#1975=ADVANCED_FACE('',(#1974),#1967,.T.);

#1976=CARTESIAN_POINT('',(-3.140908481213E0,1.968503937008E-1,

-1.444821993833E0));

#1977=DIRECTION('',(0.E0,1.E0,0.E0));

#1978=DIRECTION('',(7.320261437909E-1,0.E0,-6.812765406255E-1));

#1979=AXIS2_PLACEMENT_3D('',#1976,#1977,#1978);

#1980=CYLINDRICAL_SURFACE('',#1979,6.161417322835E0);

#1981=ORIENTED_EDGE('',*,*,#1971,.F.);

#1982=ORIENTED_EDGE('',*,*,#1296,.F.);

#1984=ORIENTED_EDGE('',*,*,#1983,.F.);

#1986=ORIENTED_EDGE('',*,*,#1985,.F.);

#1988=ORIENTED_EDGE('',*,*,#1987,.F.);

#1989=ORIENTED_EDGE('',*,*,#1498,.F.);

#1990=EDGE_LOOP('',(#1981,#1982,#1984,#1986,#1988,#1989));

#1991=FACE_OUTER_BOUND('',#1990,.F.);

#1992=ADVANCED_FACE('',(#1991),#1980,.F.);

#1993=CARTESIAN_POINT('',(1.521747583513E0,1.771653543307E-1,

-1.598790840735E0));

#1994=DIRECTION('',(1.140272014459E-2,-7.071067811865E-1,7.070148357519E-1));

#1995=DIRECTION('',(9.998700033264E-1,1.612378516548E-2,0.E0));

#1996=AXIS2_PLACEMENT_3D('',#1993,#1994,#1995);

#1997=PLANE('',#1996);

#1999=ORIENTED_EDGE('',*,*,#1998,.F.);

#2001=ORIENTED_EDGE('',*,*,#2000,.F.);

#2002=ORIENTED_EDGE('',*,*,#1983,.T.);

#2003=ORIENTED_EDGE('',*,*,#1294,.F.);

#2004=EDGE_LOOP('',(#1999,#2001,#2002,#2003));

#2005=FACE_OUTER_BOUND('',#2004,.F.);

#2006=ADVANCED_FACE('',(#2005),#1997,.F.);

#2007=CARTESIAN_POINT('',(-3.149606299213E0,0.E0,-9.842519685039E-1));

#2008=DIRECTION('',(0.E0,-1.E0,0.E0));

#2009=DIRECTION('',(1.E0,0.E0,0.E0));

#2010=AXIS2_PLACEMENT_3D('',#2007,#2008,#2009);

#2011=CYLINDRICAL_SURFACE('',#2010,6.102362204724E0);

#2013=ORIENTED_EDGE('',*,*,#2012,.T.);

#2014=ORIENTED_EDGE('',*,*,#1502,.T.);

#2016=ORIENTED_EDGE('',*,*,#2015,.T.);

#2018=ORIENTED_EDGE('',*,*,#2017,.F.);

#2019=ORIENTED_EDGE('',*,*,#1998,.T.);

#2020=ORIENTED_EDGE('',*,*,#1292,.T.);

#2021=EDGE_LOOP('',(#2013,#2014,#2016,#2018,#2019,#2020));

#2022=FACE_OUTER_BOUND('',#2021,.F.);

#2023=ADVANCED_FACE('',(#2022),#2011,.T.);

#2024=CARTESIAN_POINT('',(1.283258710308E0,1.968503937008E-1,

-5.514962526753E0));

#2025=DIRECTION('',(0.E0,1.E0,0.E0));

#2026=DIRECTION('',(-6.355863385155E-3,0.E0,-9.999798012963E-1));

#2027=AXIS2_PLACEMENT_3D('',#2024,#2025,#2026);

#2028=CYLINDRICAL_SURFACE('',#2027,2.362204724409E-1);

#2030=ORIENTED_EDGE('',*,*,#2029,.F.);

#2031=ORIENTED_EDGE('',*,*,#1504,.F.);

#2032=ORIENTED_EDGE('',*,*,#2012,.F.);

#2033=ORIENTED_EDGE('',*,*,#1290,.F.);

#2034=EDGE_LOOP('',(#2030,#2031,#2032,#2033));

#2035=FACE_OUTER_BOUND('',#2034,.F.);

#2036=ADVANCED_FACE('',(#2035),#2028,.F.);

#2037=CARTESIAN_POINT('',(1.506369212272E0,1.968503937008E-1,

-5.292652152919E0));

#2038=DIRECTION('',(0.E0,1.E0,0.E0));

#2039=DIRECTION('',(-1.242220676674E-1,0.E0,9.922544421188E-1));

#2040=AXIS2_PLACEMENT_3D('',#2037,#2038,#2039);

#2041=CYLINDRICAL_SURFACE('',#2040,7.874015748031E-2);

#2043=ORIENTED_EDGE('',*,*,#2042,.F.);

#2044=ORIENTED_EDGE('',*,*,#1506,.F.);

#2045=ORIENTED_EDGE('',*,*,#2029,.T.);

#2046=ORIENTED_EDGE('',*,*,#1288,.T.);

#2047=EDGE_LOOP('',(#2043,#2044,#2045,#2046));

#2048=FACE_OUTER_BOUND('',#2047,.F.);

#2049=ADVANCED_FACE('',(#2048),#2041,.T.);

#2050=CARTESIAN_POINT('',(1.283258710308E0,1.968503937008E-1,

-5.514962526753E0));

#2051=DIRECTION('',(0.E0,1.E0,0.E0));

#2052=DIRECTION('',(-6.355863385153E-3,0.E0,-9.999798012963E-1));

#2053=AXIS2_PLACEMENT_3D('',#2050,#2051,#2052);

#2054=CYLINDRICAL_SURFACE('',#2053,3.937007874016E-1);

#2056=ORIENTED_EDGE('',*,*,#2055,.F.);

#2057=ORIENTED_EDGE('',*,*,#1508,.F.);

#2058=ORIENTED_EDGE('',*,*,#2042,.T.);

#2059=ORIENTED_EDGE('',*,*,#1286,.F.);

#2060=EDGE_LOOP('',(#2056,#2057,#2058,#2059));

#2061=FACE_OUTER_BOUND('',#2060,.F.);

#2062=ADVANCED_FACE('',(#2061),#2054,.T.);

#2063=CARTESIAN_POINT('',(-3.149606299213E0,0.E0,-9.842519685039E-1));

#2064=DIRECTION('',(0.E0,-1.E0,0.E0));

#2065=DIRECTION('',(1.E0,0.E0,0.E0));

#2066=AXIS2_PLACEMENT_3D('',#2063,#2064,#2065);

#2067=CYLINDRICAL_SURFACE('',#2066,5.944881889764E0);

#2069=ORIENTED_EDGE('',*,*,#2068,.F.);

#2070=ORIENTED_EDGE('',*,*,#1510,.T.);

#2071=ORIENTED_EDGE('',*,*,#2055,.T.);

#2072=ORIENTED_EDGE('',*,*,#1284,.T.);

#2073=EDGE_LOOP('',(#2069,#2070,#2071,#2072));

#2074=FACE_OUTER_BOUND('',#2073,.F.);

#2075=ADVANCED_FACE('',(#2074),#2067,.F.);

#2076=CARTESIAN_POINT('',(2.551043636741E0,1.968503937008E-1,

-2.477355820973E-1));

#2077=DIRECTION('',(0.E0,1.E0,0.E0));

#2078=DIRECTION('',(9.917569066659E-1,0.E0,1.281336727036E-1));

#2079=AXIS2_PLACEMENT_3D('',#2076,#2077,#2078);

#2080=CYLINDRICAL_SURFACE('',#2079,1.968503937008E-1);

#2082=ORIENTED_EDGE('',*,*,#2081,.F.);

#2083=ORIENTED_EDGE('',*,*,#1512,.F.);

#2084=ORIENTED_EDGE('',*,*,#2068,.T.);

#2085=ORIENTED_EDGE('',*,*,#1282,.T.);

#2086=EDGE_LOOP('',(#2082,#2083,#2084,#2085));

#2087=FACE_OUTER_BOUND('',#2086,.F.);

#2088=ADVANCED_FACE('',(#2087),#2080,.F.);

#2089=CARTESIAN_POINT('',(2.607481876242E0,1.968503937008E-1,

4.981637705129E-1));

#2090=DIRECTION('',(0.E0,1.E0,0.E0));

#2091=DIRECTION('',(-1.E0,0.E0,0.E0));

#2092=AXIS2_PLACEMENT_3D('',#2089,#2090,#2091);

#2093=CYLINDRICAL_SURFACE('',#2092,5.511811023622E-1);

#2095=ORIENTED_EDGE('',*,*,#2094,.F.);

#2096=ORIENTED_EDGE('',*,*,#1514,.F.);

#2097=ORIENTED_EDGE('',*,*,#2081,.T.);

#2098=ORIENTED_EDGE('',*,*,#1280,.T.);

#2099=EDGE_LOOP('',(#2095,#2096,#2097,#2098));

#2100=FACE_OUTER_BOUND('',#2099,.F.);

#2101=ADVANCED_FACE('',(#2100),#2093,.T.);

#2102=CARTESIAN_POINT('',(2.036742361540E0,0.E0,3.884920781715E-1));

#2103=DIRECTION('',(0.E0,1.E0,0.E0));

#2104=DIRECTION('',(0.E0,0.E0,-1.E0));

#2105=AXIS2_PLACEMENT_3D('',#2102,#2103,#2104);

#2106=CYLINDRICAL_SURFACE('',#2105,3.E-2);

#2108=ORIENTED_EDGE('',*,*,#2107,.F.);

#2109=ORIENTED_EDGE('',*,*,#1516,.F.);

#2110=ORIENTED_EDGE('',*,*,#2094,.T.);

#2111=ORIENTED_EDGE('',*,*,#1278,.T.);

#2112=EDGE_LOOP('',(#2108,#2109,#2110,#2111));

#2113=FACE_OUTER_BOUND('',#2112,.F.);

#2114=ADVANCED_FACE('',(#2113),#2106,.F.);

#2115=CARTESIAN_POINT('',(2.023041979862E0,0.E0,5.998313788816E-1));

#2116=DIRECTION('',(9.970063727420E-1,0.E0,-7.731942001787E-2));

#2117=DIRECTION('',(-7.731942001787E-2,0.E0,-9.970063727420E-1));

#2118=AXIS2_PLACEMENT_3D('',#2115,#2116,#2117);

#2119=PLANE('',#2118);

#2120=ORIENTED_EDGE('',*,*,#2107,.T.);

#2121=ORIENTED_EDGE('',*,*,#1276,.T.);

#2123=ORIENTED_EDGE('',*,*,#2122,.F.);

#2124=ORIENTED_EDGE('',*,*,#1518,.T.);

#2125=EDGE_LOOP('',(#2120,#2121,#2123,#2124));

#2126=FACE_OUTER_BOUND('',#2125,.F.);

#2127=ADVANCED_FACE('',(#2126),#2119,.T.);

#2128=CARTESIAN_POINT('',(1.878494470457E0,0.E0,2.635051129252E-1));

#2129=DIRECTION('',(0.E0,1.E0,0.E0));

#2130=DIRECTION('',(-2.848609552677E-1,0.E0,-9.585688478998E-1));

#2131=AXIS2_PLACEMENT_3D('',#2128,#2129,#2130);

#2132=CYLINDRICAL_SURFACE('',#2131,1.181102362205E-1);

#2133=ORIENTED_EDGE('',*,*,#1520,.F.);

#2134=ORIENTED_EDGE('',*,*,#2122,.T.);

#2135=ORIENTED_EDGE('',*,*,#1274,.T.);

#2137=ORIENTED_EDGE('',*,*,#2136,.F.);

#2138=EDGE_LOOP('',(#2133,#2134,#2135,#2137));

#2139=FACE_OUTER_BOUND('',#2138,.F.);

#2140=ADVANCED_FACE('',(#2139),#2132,.T.);

#2141=CARTESIAN_POINT('',(1.875165215479E0,0.E0,2.242760527618E-1));

#2142=DIRECTION('',(0.E0,1.E0,0.E0));

#2143=DIRECTION('',(-3.175486546696E-1,0.E0,-9.482419796220E-1));

#2144=AXIS2_PLACEMENT_3D('',#2141,#2142,#2143);

#2145=CYLINDRICAL_SURFACE('',#2144,7.874015748031E-2);

#2147=ORIENTED_EDGE('',*,*,#2146,.F.);

#2148=ORIENTED_EDGE('',*,*,#1522,.F.);

#2149=ORIENTED_EDGE('',*,*,#2136,.T.);

#2150=ORIENTED_EDGE('',*,*,#1272,.T.);

#2151=EDGE_LOOP('',(#2147,#2148,#2149,#2150));

#2152=FACE_OUTER_BOUND('',#2151,.F.);

#2153=ADVANCED_FACE('',(#2152),#2145,.T.);

#2154=CARTESIAN_POINT('',(0.E0,0.E0,-2.755905511811E0));

#2155=DIRECTION('',(0.E0,1.E0,0.E0));

#2156=DIRECTION('',(-1.E0,0.E0,0.E0));

#2157=AXIS2_PLACEMENT_3D('',#2154,#2155,#2156);

#2158=CYLINDRICAL_SURFACE('',#2157,3.442300419276E0);

#2160=ORIENTED_EDGE('',*,*,#2159,.F.);

#2161=ORIENTED_EDGE('',*,*,#1524,.F.);

#2162=ORIENTED_EDGE('',*,*,#2146,.T.);

#2163=ORIENTED_EDGE('',*,*,#1270,.T.);

#2164=EDGE_LOOP('',(#2160,#2161,#2162,#2163));

#2165=FACE_OUTER_BOUND('',#2164,.F.);

#2166=ADVANCED_FACE('',(#2165),#2158,.F.);

#2167=CARTESIAN_POINT('',(-1.875165215703E0,0.E0,2.242760526207E-1));

#2168=DIRECTION('',(0.E0,1.E0,0.E0));

#2169=DIRECTION('',(3.175486589455E-1,0.E0,-9.482419781901E-1));

#2170=AXIS2_PLACEMENT_3D('',#2167,#2168,#2169);

#2171=CYLINDRICAL_SURFACE('',#2170,7.874015748031E-2);

#2173=ORIENTED_EDGE('',*,*,#2172,.F.);

#2174=ORIENTED_EDGE('',*,*,#1526,.F.);

#2175=ORIENTED_EDGE('',*,*,#2159,.T.);

#2176=ORIENTED_EDGE('',*,*,#1268,.T.);

#2177=EDGE_LOOP('',(#2173,#2174,#2175,#2176));

#2178=FACE_OUTER_BOUND('',#2177,.F.);

#2179=ADVANCED_FACE('',(#2178),#2171,.T.);

#2180=CARTESIAN_POINT('',(-1.878494471032E0,0.E0,2.635051127542E-1));

#2181=DIRECTION('',(0.E0,1.E0,0.E0));

#2182=DIRECTION('',(-9.970063727420E-1,0.E0,-7.731942001787E-2));

#2183=AXIS2_PLACEMENT_3D('',#2180,#2181,#2182);

#2184=CYLINDRICAL_SURFACE('',#2183,1.181102362205E-1);

#2185=ORIENTED_EDGE('',*,*,#1411,.F.);

#2186=ORIENTED_EDGE('',*,*,#1528,.F.);

#2187=ORIENTED_EDGE('',*,*,#2172,.T.);

#2188=ORIENTED_EDGE('',*,*,#1266,.T.);

#2189=EDGE_LOOP('',(#2185,#2186,#2187,#2188));

#2190=FACE_OUTER_BOUND('',#2189,.F.);

#2191=ADVANCED_FACE('',(#2190),#2184,.T.);

#2192=CARTESIAN_POINT('',(1.521747583513E0,1.968503937008E-2,

-1.598790840735E0));

#2193=DIRECTION('',(1.140272014459E-2,7.071067811865E-1,7.070148357519E-1));

#2194=DIRECTION('',(-9.998700033264E-1,1.612378516548E-2,0.E0));

#2195=AXIS2_PLACEMENT_3D('',#2192,#2193,#2194);

#2196=PLANE('',#2195);

#2197=ORIENTED_EDGE('',*,*,#2015,.F.);

#2198=ORIENTED_EDGE('',*,*,#1500,.F.);

#2199=ORIENTED_EDGE('',*,*,#1987,.T.);

#2201=ORIENTED_EDGE('',*,*,#2200,.F.);

#2202=EDGE_LOOP('',(#2197,#2198,#2199,#2201));

#2203=FACE_OUTER_BOUND('',#2202,.F.);

#2204=ADVANCED_FACE('',(#2203),#2196,.F.);

#2205=CARTESIAN_POINT('',(3.017837000636E0,1.968503937008E-1,

-1.642607338204E0));

#2206=DIRECTION('',(1.612588147643E-2,0.E0,9.998699695193E-1));

#2207=DIRECTION('',(-9.998699695193E-1,0.E0,1.612588147643E-2));

#2208=AXIS2_PLACEMENT_3D('',#2205,#2206,#2207);

#2209=PLANE('',#2208);

#2210=ORIENTED_EDGE('',*,*,#2000,.T.);

#2211=ORIENTED_EDGE('',*,*,#2017,.T.);

#2212=ORIENTED_EDGE('',*,*,#2200,.T.);

#2213=ORIENTED_EDGE('',*,*,#1985,.T.);

#2214=EDGE_LOOP('',(#2210,#2211,#2212,#2213));

#2215=FACE_OUTER_BOUND('',#2214,.F.);

#2216=ADVANCED_FACE('',(#2215),#2209,.F.);

#2217=CLOSED_SHELL('',(#1162,#1177,#1192,#1211,#1226,#1240,#1254,#1373,#1388,

#1402,#1416,#1532,#1545,#1557,#1572,#1585,#1598,#1611,#1624,#1637,#1650,#1663,

#1676,#1689,#1702,#1715,#1728,#1741,#1754,#1767,#1780,#1793,#1806,#1819,#1832,

#1845,#1858,#1871,#1884,#1897,#1910,#1923,#1936,#1949,#1962,#1975,#1992,#2006,

#2023,#2036,#2049,#2062,#2075,#2088,#2101,#2114,#2127,#2140,#2153,#2166,#2179,

#2191,#2204,#2216));

#2218=MANIFOLD_SOLID_BREP('',#2217);

#2219=DIMENSIONAL_EXPONENTS(1.E0,0.E0,0.E0,0.E0,0.E0,0.E0,0.E0);

#2221=LENGTH_MEASURE_WITH_UNIT(LENGTH_MEASURE(2.54E1),#2220);

#2222=(CONVERSION_BASED_UNIT('INCH',#2221)LENGTH_UNIT()NAMED_UNIT(#2219));

#2223=DIMENSIONAL_EXPONENTS(0.E0,0.E0,0.E0,0.E0,0.E0,0.E0,0.E0);

#2225=PLANE_ANGLE_MEASURE_WITH_UNIT(PLANE_ANGLE_MEASURE(1.745329251994E-2),

#2224);

#2226=(CONVERSION_BASED_UNIT('DEGREE',#2225)NAMED_UNIT(*)PLANE_ANGLE_UNIT());

#2228=UNCERTAINTY_MEASURE_WITH_UNIT(LENGTH_MEASURE(9.553368728173E-4),#2222,

'closure',

'Maximum model space distance between geometric entities at asserted connectivities');

#2229=(GEOMETRIC_REPRESENTATION_CONTEXT(3)GLOBAL_UNCERTAINTY_ASSIGNED_CONTEXT((

#2228))GLOBAL_UNIT_ASSIGNED_CONTEXT((#2222,#2226,#2227))REPRESENTATION_CONTEXT(

'ID1','3'));

#2231=APPLICATION_CONTEXT(

'CONFIGURATION CONTROLLED 3D DESIGNS OF MECHANICAL PARTS AND ASSEMBLIES');

#2232=APPLICATION_PROTOCOL_DEFINITION('international standard',

'config_control_design',1994,#2231);

#2233=DESIGN_CONTEXT('',#2231,'design');

#2234=MECHANICAL_CONTEXT('',#2231,'mechanical');

#2235=PRODUCT('4212AS0302-0-AM','4212AS0302-0-AM','NOT SPECIFIED',(#2234));

#2236=PRODUCT_DEFINITION_FORMATION_WITH_SPECIFIED_SOURCE('98','LAST_VERSION',

#2235,.MADE.);

#2240=PRODUCT_CATEGORY('part','');

#2241=PRODUCT_RELATED_PRODUCT_CATEGORY('detail','',(#2235));

#2242=PRODUCT_CATEGORY_RELATIONSHIP('','',#2240,#2241);

#2243=SECURITY_CLASSIFICATION_LEVEL('unclassified');

#2244=SECURITY_CLASSIFICATION('','',#2243);

#2245=CC_DESIGN_SECURITY_CLASSIFICATION(#2244,(#2236));

#2246=APPROVAL_STATUS('approved');

#2247=APPROVAL(#2246,'');

#2248=CC_DESIGN_APPROVAL(#2247,(#2244,#2236,#2237));

#2249=CALENDAR_DATE(120,16,4);

#2250=COORDINATED_UNIVERSAL_TIME_OFFSET(4,0,.BEHIND.);

#2251=LOCAL_TIME(12,55,3.2E1,#2250);

#2252=DATE_AND_TIME(#2249,#2251);

#2253=APPROVAL_DATE_TIME(#2252,#2247);

#2254=DATE_TIME_ROLE('creation_date');

#2255=CC_DESIGN_DATE_AND_TIME_ASSIGNMENT(#2252,#2254,(#2237));

#2256=DATE_TIME_ROLE('classification_date');

#2257=CC_DESIGN_DATE_AND_TIME_ASSIGNMENT(#2252,#2256,(#2244));

#2258=PERSON('UNSPECIFIED','UNSPECIFIED',$,$,$,$);

#2259=ORGANIZATION('UNSPECIFIED','UNSPECIFIED','UNSPECIFIED');

#2260=PERSON_AND_ORGANIZATION(#2258,#2259);

#2261=APPROVAL_ROLE('approver');

#2262=APPROVAL_PERSON_ORGANIZATION(#2260,#2247,#2261);

#2263=PERSON_AND_ORGANIZATION_ROLE('creator');

#2264=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#2260,#2263,(#2236,#2237));

#2265=PERSON_AND_ORGANIZATION_ROLE('design_supplier');

#2266=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#2260,#2265,(#2236));

#2267=PERSON_AND_ORGANIZATION_ROLE('classification_officer');

#2268=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#2260,#2267,(#2244));

#2269=PERSON_AND_ORGANIZATION_ROLE('design_owner');

#2270=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#2260,#2269,(#2235));

#18=B_SPLINE_CURVE_WITH_KNOTS('',3,(#14,#15,#16,#17),.UNSPECIFIED.,.F.,.F.,(4,

4),(0.E0,1.E0),.UNSPECIFIED.);

#39=B_SPLINE_CURVE_WITH_KNOTS('',3,(#35,#36,#37,#38),.UNSPECIFIED.,.F.,.F.,(4,

4),(0.E0,1.E0),.UNSPECIFIED.);

#48=CIRCLE('',#47,5.511811023622E-1);

#53=CIRCLE('',#52,3.E-2);

#58=CIRCLE('',#57,1.181102362205E-1);

#63=CIRCLE('',#62,7.874015748031E-2);

#68=CIRCLE('',#67,3.442300419276E0);

#73=CIRCLE('',#72,7.874015748031E-2);

#78=CIRCLE('',#77,1.181102362205E-1);

#83=CIRCLE('',#82,3.E-2);

#88=CIRCLE('',#87,5.511811023622E-1);

#97=B_SPLINE_CURVE_WITH_KNOTS('',3,(#89,#90,#91,#92,#93,#94,#95,#96),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#102=CIRCLE('',#101,5.944881889764E0);

#107=CIRCLE('',#106,3.937007874016E-1);

#112=CIRCLE('',#111,7.874015748031E-2);

#117=CIRCLE('',#116,2.362204724409E-1);

#122=CIRCLE('',#121,6.102362204724E0);

#135=CIRCLE('',#134,6.102362204724E0);

#152=CIRCLE('',#151,6.102362204724E0);

#157=CIRCLE('',#156,3.543307086614E-1);

#162=CIRCLE('',#161,3.937007874016E-1);

#167=CIRCLE('',#166,3.543307086614E-1);

#172=CIRCLE('',#171,6.889763779528E0);

#177=CIRCLE('',#176,6.889763779528E0);

#182=CIRCLE('',#181,6.889763779528E0);

#187=CIRCLE('',#186,3.543307086614E-1);

#192=CIRCLE('',#191,3.937007874016E-1);

#197=CIRCLE('',#196,3.543307086614E-1);

#202=CIRCLE('',#201,6.102362204724E0);

#219=CIRCLE('',#218,6.102362204724E0);

#232=B_SPLINE_CURVE_WITH_KNOTS('',3,(#228,#229,#230,#231),.UNSPECIFIED.,.F.,.F.,

(4,4),(0.E0,1.E0),.UNSPECIFIED.);

#237=CIRCLE('',#236,6.102362204724E0);

#242=CIRCLE('',#241,2.362204724409E-1);

#247=CIRCLE('',#246,7.874015748031E-2);

#252=CIRCLE('',#251,3.937007874016E-1);

#257=CIRCLE('',#256,5.944881889764E0);

#266=B_SPLINE_CURVE_WITH_KNOTS('',3,(#258,#259,#260,#261,#262,#263,#264,#265),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#275=CIRCLE('',#274,5.511811023622E-1);

#296=CIRCLE('',#295,3.E-2);

#301=CIRCLE('',#300,1.968503937008E-1);

#306=CIRCLE('',#305,3.937007874016E-1);

#311=CIRCLE('',#310,7.874015748031E-2);

#316=CIRCLE('',#315,2.362204724409E-1);

#321=CIRCLE('',#320,6.102362204724E0);

#326=CIRCLE('',#325,3.543307086614E-1);

#331=CIRCLE('',#330,3.937007874016E-1);

#336=CIRCLE('',#335,6.889763779528E0);

#341=CIRCLE('',#340,6.889763779528E0);

#346=CIRCLE('',#345,3.543307086614E-1);

#351=CIRCLE('',#350,3.937007874016E-1);

#356=CIRCLE('',#355,3.543307086614E-1);

#361=CIRCLE('',#360,6.102362204724E0);

#374=CIRCLE('',#373,6.102362204724E0);

#379=CIRCLE('',#378,2.362204724409E-1);

#384=CIRCLE('',#383,7.874015748031E-2);

#389=CIRCLE('',#388,3.937007874016E-1);

#394=CIRCLE('',#393,1.968503937008E-1);

#399=CIRCLE('',#398,5.511811023622E-1);

#404=CIRCLE('',#403,3.E-2);

#409=CIRCLE('',#408,1.181102362205E-1);

#414=CIRCLE('',#413,7.874015748031E-2);

#419=CIRCLE('',#418,3.442300419276E0);

#424=CIRCLE('',#423,7.874015748031E-2);

#429=CIRCLE('',#428,1.181102362205E-1);

#438=CIRCLE('',#437,5.944881889764E0);

#447=CIRCLE('',#446,6.161417322835E0);

#452=B_SPLINE_CURVE_WITH_KNOTS('',3,(#448,#449,#450,#451),.UNSPECIFIED.,.F.,.F.,

(4,4),(0.E0,1.E0),.UNSPECIFIED.);

#461=B_SPLINE_CURVE_WITH_KNOTS('',3,(#457,#458,#459,#460),.UNSPECIFIED.,.F.,.F.,

(4,4),(0.E0,1.E0),.UNSPECIFIED.);

#466=CIRCLE('',#465,6.161417322835E0);

#471=CIRCLE('',#470,1.456692913386E-1);

#484=B_SPLINE_CURVE_WITH_KNOTS('',3,(#476,#477,#478,#479,#480,#481,#482,#483),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#501=CIRCLE('',#500,1.456692913386E-1);

#510=B_SPLINE_CURVE_WITH_KNOTS('',3,(#502,#503,#504,#505,#506,#507,#508,#509),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#515=CIRCLE('',#514,6.102362204724E0);

#524=B_SPLINE_CURVE_WITH_KNOTS('',3,(#516,#517,#518,#519,#520,#521,#522,#523),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#533=CIRCLE('',#532,1.456692913386E-1);

#542=CIRCLE('',#541,1.456692913386E-1);

#555=CIRCLE('',#554,6.102362204724E0);

#564=B_SPLINE_CURVE_WITH_KNOTS('',3,(#556,#557,#558,#559,#560,#561,#562,#563),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#577=CIRCLE('',#576,3.543307086614E-1);

#586=B_SPLINE_CURVE_WITH_KNOTS('',3,(#578,#579,#580,#581,#582,#583,#584,#585),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#595=CIRCLE('',#594,1.456692913386E-1);

#620=CIRCLE('',#619,1.456692913386E-1);

#633=B_SPLINE_CURVE_WITH_KNOTS('',3,(#625,#626,#627,#628,#629,#630,#631,#632),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#642=B_SPLINE_CURVE_WITH_KNOTS('',3,(#634,#635,#636,#637,#638,#639,#640,#641),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#655=CIRCLE('',#654,1.456692913386E-1);

#664=CIRCLE('',#663,1.456692913386E-1);

#681=CIRCLE('',#680,6.889763779528E0);

#690=B_SPLINE_CURVE_WITH_KNOTS('',3,(#682,#683,#684,#685,#686,#687,#688,#689),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#711=B_SPLINE_CURVE_WITH_KNOTS('',3,(#703,#704,#705,#706,#707,#708,#709,#710),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#724=CIRCLE('',#723,1.456692913386E-1);

#729=CIRCLE('',#728,1.456692913386E-1);

#738=B_SPLINE_CURVE_WITH_KNOTS('',3,(#730,#731,#732,#733,#734,#735,#736,#737),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#747=B_SPLINE_CURVE_WITH_KNOTS('',3,(#739,#740,#741,#742,#743,#744,#745,#746),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#756=CIRCLE('',#755,1.456692913386E-1);

#765=CIRCLE('',#764,1.456692913386E-1);

#782=B_SPLINE_CURVE_WITH_KNOTS('',3,(#774,#775,#776,#777,#778,#779,#780,#781),

.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,4),(0.E0,2.E-1,4.E-1,6.E-1,8.E-1,1.E0),

.UNSPECIFIED.);

#787=CIRCLE('',#786,6.161417322835E0);

#792=B_SPLINE_CURVE_WITH_KNOTS('',3,(#788,#789,#790,#791),.UNSPECIFIED.,.F.,.F.,

(4,4),(0.E0,1.E0),.UNSPECIFIED.);

#801=B_SPLINE_CURVE_WITH_KNOTS('',3,(#797,#798,#799,#800),.UNSPECIFIED.,.F.,.F.,

(4,4),(0.E0,1.E0),.UNSPECIFIED.);

#806=CIRCLE('',#805,6.161417322835E0);

#811=B_SPLINE_CURVE_WITH_KNOTS('',3,(#807,#808,#809,#810),.UNSPECIFIED.,.F.,.F.,

(4,4),(0.E0,1.E0),.UNSPECIFIED.);

#828=CIRCLE('',#827,6.102362204724E0);

#833=B_SPLINE_CURVE_WITH_KNOTS('',3,(#829,#830,#831,#832),.UNSPECIFIED.,.F.,.F.,

(4,4),(0.E0,1.E0),.UNSPECIFIED.);

#850=CIRCLE('',#849,5.944881889764E0);

#1152=EDGE_CURVE('',#1064,#1004,#9,.T.);

#1154=EDGE_CURVE('',#1061,#1064,#306,.T.);

#1156=EDGE_CURVE('',#1061,#1001,#5,.T.);

#1158=EDGE_CURVE('',#1004,#1001,#252,.T.);

#1168=EDGE_CURVE('',#1066,#1005,#13,.T.);

#1170=EDGE_CURVE('',#1064,#1066,#311,.T.);

#1173=EDGE_CURVE('',#1004,#1005,#247,.T.);

#1183=EDGE_CURVE('',#1068,#1008,#22,.T.);

#1185=EDGE_CURVE('',#1066,#1068,#316,.T.);

#1188=EDGE_CURVE('',#1008,#1005,#242,.T.);

#1198=EDGE_CURVE('',#1024,#1072,#18,.T.);

#1200=EDGE_CURVE('',#1068,#1072,#321,.T.);

#1203=EDGE_CURVE('',#1008,#1009,#237,.T.);

#1205=EDGE_CURVE('',#1009,#1022,#39,.T.);

#1207=EDGE_CURVE('',#1024,#1022,#26,.T.);

#1218=EDGE_CURVE('',#1021,#1024,#30,.T.);

#1220=EDGE_CURVE('',#1021,#923,#452,.T.);

#1222=EDGE_CURVE('',#1072,#923,#34,.T.);

#1232=EDGE_CURVE('',#1022,#1019,#43,.T.);

#1234=EDGE_CURVE('',#1019,#1021,#456,.T.);

#1247=EDGE_CURVE('',#1009,#1010,#232,.T.);

#1249=EDGE_CURVE('',#1010,#1019,#461,.T.);

#1260=EDGE_CURVE('',#1145,#998,#48,.T.);

#1262=EDGE_CURVE('',#1142,#1145,#53,.T.);

#1264=EDGE_CURVE('',#997,#1142,#291,.T.);

#1266=EDGE_CURVE('',#995,#997,#58,.T.);

#1268=EDGE_CURVE('',#993,#995,#63,.T.);

#1270=EDGE_CURVE('',#991,#993,#68,.T.);

#1272=EDGE_CURVE('',#989,#991,#73,.T.);

#1274=EDGE_CURVE('',#988,#989,#78,.T.);

#1276=EDGE_CURVE('',#1134,#988,#874,.T.);

#1278=EDGE_CURVE('',#1138,#1134,#83,.T.);

#1280=EDGE_CURVE('',#985,#1138,#88,.T.);

#1282=EDGE_CURVE('',#918,#985,#97,.T.);

#1284=EDGE_CURVE('',#917,#918,#102,.T.);

#1286=EDGE_CURVE('',#917,#984,#107,.T.);

#1288=EDGE_CURVE('',#983,#984,#112,.T.);

#1290=EDGE_CURVE('',#983,#980,#117,.T.);

#1292=EDGE_CURVE('',#978,#980,#122,.T.);

#1294=EDGE_CURVE('',#978,#976,#819,.T.);

#1296=EDGE_CURVE('',#976,#974,#787,.T.);

#1298=EDGE_CURVE('',#974,#972,#773,.T.);

#1300=EDGE_CURVE('',#970,#972,#126,.T.);

#1302=EDGE_CURVE('',#968,#970,#130,.T.);

#1304=EDGE_CURVE('',#914,#968,#135,.T.);

#1306=EDGE_CURVE('',#910,#914,#139,.T.);

#1308=EDGE_CURVE('',#909,#910,#143,.T.);

#1310=EDGE_CURVE('',#912,#909,#147,.T.);

#1312=EDGE_CURVE('',#920,#912,#152,.T.);

#1314=EDGE_CURVE('',#966,#920,#157,.T.);

#1316=EDGE_CURVE('',#964,#966,#162,.T.);

#1318=EDGE_CURVE('',#962,#964,#167,.T.);

#1320=EDGE_CURVE('',#960,#962,#172,.T.);

#1322=EDGE_CURVE('',#960,#958,#676,.T.);

#1324=EDGE_CURVE('',#958,#956,#668,.T.);

#1326=EDGE_CURVE('',#956,#954,#650,.T.);

#1328=EDGE_CURVE('',#952,#954,#177,.T.);

#1330=EDGE_CURVE('',#952,#950,#624,.T.);

#1332=EDGE_CURVE('',#950,#948,#611,.T.);

#1334=EDGE_CURVE('',#948,#946,#603,.T.);

#1336=EDGE_CURVE('',#944,#946,#182,.T.);

#1338=EDGE_CURVE('',#942,#944,#187,.T.);

#1340=EDGE_CURVE('',#940,#942,#192,.T.);

#1342=EDGE_CURVE('',#938,#940,#197,.T.);

#1344=EDGE_CURVE('',#936,#938,#202,.T.);

#1346=EDGE_CURVE('',#934,#936,#206,.T.);

#1348=EDGE_CURVE('',#932,#934,#210,.T.);

#1350=EDGE_CURVE('',#931,#932,#214,.T.);

#1352=EDGE_CURVE('',#1018,#931,#219,.T.);

#1354=EDGE_CURVE('',#1016,#1018,#223,.T.);

#1356=EDGE_CURVE('',#1014,#1016,#227,.T.);

#1358=EDGE_CURVE('',#1014,#1012,#488,.T.);

#1360=EDGE_CURVE('',#1012,#1010,#466,.T.);

#1367=EDGE_CURVE('',#999,#1001,#257,.T.);

#1369=EDGE_CURVE('',#998,#999,#266,.T.);

#1379=EDGE_CURVE('',#1145,#1146,#270,.T.);

#1382=EDGE_CURVE('',#1070,#998,#433,.T.);

#1384=EDGE_CURVE('',#1070,#1146,#275,.T.);

#1394=EDGE_CURVE('',#1141,#1142,#279,.T.);

#1398=EDGE_CURVE('',#1141,#1146,#296,.T.);

#1409=EDGE_CURVE('',#1141,#1114,#283,.T.);

#1411=EDGE_CURVE('',#1114,#997,#287,.T.);

#1425=EDGE_CURVE('',#1070,#1062,#301,.T.);

#1427=EDGE_CURVE('',#1061,#1062,#438,.T.);

#1434=EDGE_CURVE('',#923,#924,#447,.T.);

#1436=EDGE_CURVE('',#1130,#924,#475,.T.);

#1438=EDGE_CURVE('',#1129,#1130,#492,.T.);

#1440=EDGE_CURVE('',#1046,#1129,#496,.T.);

#1442=EDGE_CURVE('',#1045,#1046,#515,.T.);

#1444=EDGE_CURVE('',#1122,#1045,#528,.T.);

#1446=EDGE_CURVE('',#1121,#1122,#537,.T.);

#1448=EDGE_CURVE('',#1110,#1121,#546,.T.);

#1450=EDGE_CURVE('',#1105,#1110,#555,.T.);

#1452=EDGE_CURVE('',#1105,#1106,#326,.T.);

#1454=EDGE_CURVE('',#1106,#1102,#331,.T.);

#1456=EDGE_CURVE('',#1101,#1102,#577,.T.);

#1458=EDGE_CURVE('',#1101,#1108,#336,.T.);

#1460=EDGE_CURVE('',#1080,#1108,#599,.T.);

#1462=EDGE_CURVE('',#1079,#1080,#607,.T.);

#1464=EDGE_CURVE('',#1075,#1079,#615,.T.);

#1466=EDGE_CURVE('',#1075,#1076,#341,.T.);

#1468=EDGE_CURVE('',#1058,#1076,#646,.T.);

#1470=EDGE_CURVE('',#1057,#1058,#659,.T.);

#1472=EDGE_CURVE('',#1054,#1057,#672,.T.);

#1474=EDGE_CURVE('',#1049,#1054,#681,.T.);

#1476=EDGE_CURVE('',#1049,#1050,#346,.T.);

#1478=EDGE_CURVE('',#1050,#1052,#351,.T.);

#1480=EDGE_CURVE('',#1052,#1037,#356,.T.);

#1482=EDGE_CURVE('',#1037,#1038,#361,.T.);

#1484=EDGE_CURVE('',#1038,#1118,#365,.T.);

#1486=EDGE_CURVE('',#1117,#1118,#719,.T.);

#1488=EDGE_CURVE('',#1117,#1033,#369,.T.);

#1490=EDGE_CURVE('',#1033,#1034,#374,.T.);

#1492=EDGE_CURVE('',#1126,#1034,#751,.T.);

#1494=EDGE_CURVE('',#1125,#1126,#760,.T.);

#1496=EDGE_CURVE('',#927,#1125,#769,.T.);

#1498=EDGE_CURVE('',#927,#928,#806,.T.);

#1500=EDGE_CURVE('',#928,#1042,#902,.T.);

#1502=EDGE_CURVE('',#1041,#1042,#828,.T.);

#1504=EDGE_CURVE('',#1041,#1096,#379,.T.);

#1506=EDGE_CURVE('',#1096,#1098,#384,.T.);

#1508=EDGE_CURVE('',#1098,#1092,#389,.T.);

#1510=EDGE_CURVE('',#1091,#1092,#850,.T.);

#1512=EDGE_CURVE('',#1091,#1094,#394,.T.);

#1514=EDGE_CURVE('',#1094,#1137,#399,.T.);

#1516=EDGE_CURVE('',#1137,#1133,#404,.T.);

#1518=EDGE_CURVE('',#1112,#1133,#878,.T.);

#1520=EDGE_CURVE('',#1112,#1083,#409,.T.);

#1522=EDGE_CURVE('',#1083,#1084,#414,.T.);

#1524=EDGE_CURVE('',#1084,#1086,#419,.T.);

#1526=EDGE_CURVE('',#1086,#1088,#424,.T.);

#1528=EDGE_CURVE('',#1088,#1114,#429,.T.);

#1538=EDGE_CURVE('',#1062,#999,#442,.T.);

#1563=EDGE_CURVE('',#1012,#924,#484,.T.);

#1578=EDGE_CURVE('',#1014,#1130,#471,.T.);

#1591=EDGE_CURVE('',#1129,#1016,#501,.T.);

#1607=EDGE_CURVE('',#1046,#1018,#524,.T.);

#1617=EDGE_CURVE('',#931,#1045,#510,.T.);

#1630=EDGE_CURVE('',#1122,#932,#542,.T.);

#1643=EDGE_CURVE('',#934,#1121,#533,.T.);

#1659=EDGE_CURVE('',#1110,#936,#564,.T.);

#1669=EDGE_CURVE('',#938,#1105,#550,.T.);

#1682=EDGE_CURVE('',#1106,#940,#572,.T.);

#1695=EDGE_CURVE('',#942,#1102,#568,.T.);

#1708=EDGE_CURVE('',#1101,#944,#590,.T.);

#1721=EDGE_CURVE('',#946,#1108,#586,.T.);

#1734=EDGE_CURVE('',#948,#1080,#595,.T.);

#1747=EDGE_CURVE('',#1079,#950,#620,.T.);

#1763=EDGE_CURVE('',#1075,#952,#642,.T.);

#1773=EDGE_CURVE('',#954,#1076,#633,.T.);

#1786=EDGE_CURVE('',#1058,#956,#664,.T.);

#1799=EDGE_CURVE('',#958,#1057,#655,.T.);

#1815=EDGE_CURVE('',#1054,#960,#690,.T.);

#1825=EDGE_CURVE('',#1049,#962,#694,.T.);

#1838=EDGE_CURVE('',#1050,#964,#698,.T.);

#1851=EDGE_CURVE('',#1052,#966,#702,.T.);

#1864=EDGE_CURVE('',#1037,#920,#715,.T.);

#1877=EDGE_CURVE('',#912,#1038,#711,.T.);

#1890=EDGE_CURVE('',#1118,#909,#724,.T.);

#1903=EDGE_CURVE('',#1117,#910,#729,.T.);

#1919=EDGE_CURVE('',#1033,#914,#747,.T.);

#1929=EDGE_CURVE('',#968,#1034,#738,.T.);

#1942=EDGE_CURVE('',#1126,#970,#765,.T.);

#1955=EDGE_CURVE('',#972,#1125,#756,.T.);

#1971=EDGE_CURVE('',#974,#927,#782,.T.);

#1983=EDGE_CURVE('',#1027,#976,#792,.T.);

#1985=EDGE_CURVE('',#1025,#1027,#796,.T.);

#1987=EDGE_CURVE('',#928,#1025,#801,.T.);

#1998=EDGE_CURVE('',#1028,#978,#811,.T.);

#2000=EDGE_CURVE('',#1027,#1028,#815,.T.);

#2012=EDGE_CURVE('',#980,#1041,#823,.T.);

#2015=EDGE_CURVE('',#1042,#1030,#833,.T.);

#2017=EDGE_CURVE('',#1028,#1030,#837,.T.);

#2029=EDGE_CURVE('',#1096,#983,#841,.T.);

#2042=EDGE_CURVE('',#1098,#984,#845,.T.);

#2055=EDGE_CURVE('',#1092,#917,#854,.T.);

#2068=EDGE_CURVE('',#1091,#918,#858,.T.);

#2081=EDGE_CURVE('',#1094,#985,#866,.T.);

#2094=EDGE_CURVE('',#1137,#1138,#862,.T.);

#2107=EDGE_CURVE('',#1133,#1134,#870,.T.);

#2122=EDGE_CURVE('',#1112,#988,#882,.T.);

#2136=EDGE_CURVE('',#1083,#989,#886,.T.);

#2146=EDGE_CURVE('',#1084,#991,#890,.T.);

#2159=EDGE_CURVE('',#1086,#993,#894,.T.);

#2172=EDGE_CURVE('',#1088,#995,#898,.T.);

#2200=EDGE_CURVE('',#1030,#1025,#906,.T.);

#2220=(LENGTH_UNIT()NAMED_UNIT(*)SI_UNIT(.MILLI.,.METRE.));

#2224=(NAMED_UNIT(*)PLANE_ANGLE_UNIT()SI_UNIT($,.RADIAN.));

#2227=(NAMED_UNIT(*)SI_UNIT($,.STERADIAN.)SOLID_ANGLE_UNIT());

#2230=ADVANCED_BREP_SHAPE_REPRESENTATION('',(#2218),#2229);

#2237=PRODUCT_DEFINITION('design','',#2236,#2233);

#2238=PRODUCT_DEFINITION_SHAPE('','SHAPE FOR 4212AS0302-0-AM.',#2237);

#2239=SHAPE_DEFINITION_REPRESENTATION(#2238,#2230);

ENDSEC;

END-ISO-10303-21;
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DISCLAIMER APPLIES FOR USE OF THIS TDP IN ANY WAY: 
DISCLAIMER THIS TECHNICAL DATA PACKAGE IS PROVIDED BY THE UNITED STATES GOVERNMENT ''AS 
IS,'' WITHOUT WARRANTY OF ANY KIND TO ANY RECIPIENT OR ANY THIRD PARTY, INCLUDING, BUT 
NOT LIMITED TO, ANY EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY OF THE TECHNICAL 
DATA PACKAGE, FITNESS FOR RECIPIENT'S PURPOSE, ACCURACY OF INFORMATIONAL CONTENT, QUIET 
ENJOYMENT, AND TITLE. THE GOVERNMENT DISCLAIMS ANY WARRANTY THAT THE TECHNICAL DATA 
PACKAGE, OR ANY ITEM MANUFACTURED USING THE TECHNICAL DATA PACKAGE, DOES NOT INFRINGE 
THE INTELLECTUAL PROPERTY RIGHTS OF ANY THIRD PARTY. RECIPIENT AGREES THAT ANY EFFORTS BY 
THE GOVERNMENT TO MODIFY THIS TECHNICAL DATA PACKAGE SHALL NOT BE DEEMED A WAIVER OF 
THESE LIMITATIONS. RECIPIENT FURTHER AGREES THAT THE UNITED STATES GOVERNMENT SHALL NOT 
BE LIABLE TO RECIPIENT OR ANY THIRD PARTY FOR ANY LOSS OF PROFITS, LOSS OF USE, INTERRUPTION 
OF BUSINESS, OR ANY DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY KIND, 
INCLUDING, BUT NOT LIMITED TO, INJURY OR DEATH, EVEN IF THE UNITED STATES GOVERNMENT WAS 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES OR WAS GROSSLY NEGLIGENT. 
CHOICE OF LAW. THIS DISCLAIMER SHALL BE CONSTRUED AND CONTROLLED BY THE LAWS OF THE 
UNITED STATES. 


LICENSE DETAILS: THE 3DVERKSTAN FACE SHIELD TDP AND ALL ASSOCIATED INFORMATION IS PROVIDED 
UNDER A CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL PUBLIC LICENSE. SUMMARY AND  FULL 
LICENSE IS PROVIDED BELOW AND AVAILABLE AT HTTPS://CREATIVECOMMONS.ORG 


COMPLIANCE WITH LICENSE FOR INFORMATION PROVIDED IN THIS TDP:  ALL INFORMATION IN THIS TDP 
COMPLIES WITH THE CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL PUBLIC LICENSE 


• SHARE: THE 3DVERKSTAN FACE SHIELD TDP INCLUDING ALL ADDED INFORMATION HAS BEEN 
RELEASED TO THE PUBLIC AS “DISTRIBUTION A – PUBLIC RELEASE, DISTRIBUTION IS UNLIMITED”


• ADAPT: THE 3DVERKSTAN FACE SHIELD TDP INCLUDES ADDITIONAL DATA TO PROVIDE 
MANUFACTURING QUALITY SHEETS, ASSEMBLY AND KITTING INFORMATION, LABELING TO 
IDENTIFY IT AS COMMUNITY PERSONAL PROTECTIVE EQUIPMENT (PPE) NOT FOR MEDICAL OR 
SURGICAL  USE, AND OTHER INFORMATION TO COMPLY WITH FDA REQUIREMENTS FOR NON-
REGULATED COMMUNITY PPE.


• ATTRIBUTION: 3DVERKSTAN FACE SHIELD IDENTIFICATION IS USED IN THE PART NOMENCLATURE
• NON-COMMERCIAL USE: USE OF THIS TDP BY THE DEPARTMENT OF THE DEFENSE IS 


NONCOMMERCIAL
• NO ADDITIONAL RESTRICTIONS: THERE ARE NO ADDITIONAL RESTRICTIONS ATTACHED TO THE 


TDP.
• WARRANTY: DEPARTMENT OF THE NAVY LIABILITY AND WARRANTY DISCLAIMER APPLIES 


TO THIS TDP." 



https://creativecommons.org/
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SUMMARY OF CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL PUBLIC LICENSE TERMS. THIS IS 
A HUMAN-READABLE SUMMARY OF (AND NOT A SUBSTITUTE FOR) THE LICENSE DISCLAIMER. 


• YOU ARE FREE TO:
O SHARE — COPY AND REDISTRIBUTE THE MATERIAL IN ANY MEDIUM OR FORMAT 
O ADAPT — REMIX, TRANSFORM, AND BUILD UPON THE MATERIAL 
O THE LICENSOR CANNOT REVOKE THESE FREEDOMS AS LONG AS YOU FOLLOW THE LICENSE 


TERMS. 
• UNDER THE FOLLOWING TERMS:


O ATTRIBUTION — YOU MUST GIVE APPROPRIATE CREDIT, PROVIDE A LINK TO THE LICENSE, 
AND INDICATE IF CHANGES WERE MADE. YOU MAY DO SO IN ANY REASONABLE MANNER, 
BUT NOT IN ANY WAY THAT SUGGESTS THE LICENSOR ENDORSES YOU OR YOUR USE. 


O NONCOMMERCIAL — YOU MAY NOT USE THE MATERIAL FOR COMMERCIAL PURPOSES. 
O NO ADDITIONAL RESTRICTIONS — YOU MAY NOT APPLY LEGAL TERMS OR TECHNOLOGICAL 


MEASURES THAT LEGALLY RESTRICT OTHERS FROM DOING ANYTHING THE LICENSE 
PERMITS. 


• NOTICES:
O YOU DO NOT HAVE TO COMPLY WITH THE LICENSE FOR ELEMENTS OF THE MATERIAL IN 


THE PUBLIC DOMAIN OR WHERE YOUR USE IS PERMITTED BY AN APPLICABLE EXCEPTION OR 
LIMITATION. 


O NO WARRANTIES ARE GIVEN. THE LICENSE MAY NOT GIVE YOU ALL OF THE PERMISSIONS 
NECESSARY FOR YOUR INTENDED USE. FOR EXAMPLE, OTHER RIGHTS SUCH AS PUBLICITY, 
PRIVACY, OR MORAL RIGHTS MAY LIMIT HOW YOU USE THE MATERIAL. 


CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL PUBLIC LICENSE DETAIL 


By exercising the Licensed Rights (defined below), You accept and 
agree to be bound by the terms and conditions of this Creative Commons 
Attribution 4.0 International Public License ("Public License"). To 
the extent this Public License may be interpreted as a contract, You 
are granted the Licensed Rights in consideration of Your acceptance of 
these terms and conditions, and the Licensor grants You such rights in 
consideration of benefits the Licensor receives from making the 
Licensed Material available under these terms and conditions. 


Section 1 – Definitions. 


a. Adapted Material means material subject to Copyright and Similar
Rights that is derived from or based upon the Licensed Material and
in which the Licensed Material is translated, altered, arranged,
transformed, or otherwise modified in a manner requiring permission
under the Copyright and Similar Rights held by the Licensor. For
purposes of this Public License, where the Licensed Material is a
musical work, performance, or sound recording, Adapted Material is
always produced where the Licensed Material is synched in timed
relation with a moving image.
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b. Adapter's License means the license You apply to Your Copyright and
Similar Rights in Your contributions to Adapted Material in
accordance with the terms and conditions of this Public License.


c. Copyright and Similar Rights means copyright and/or similar rights
closely related to copyright including, without limitation,
performance, broadcast, sound recording, and Sui Generis Database
Rights, without regard to how the rights are labeled or categorized.
For purposes of this Public License, the rights specified in
Section 2(b)(1)-(2) are not Copyright and Similar Rights.


d. Effective Technological Measures means those measures that, in the
absence of proper authority, may not be circumvented under laws
fulfilling obligations under Article 11 of the WIPO Copyright Treaty
adopted on December 20, 1996, and/or similar international
agreements.


e. Exceptions and Limitations means fair use, fair dealing, and/or any
other exception or limitation to Copyright and Similar Rights that
applies to Your use of the Licensed Material.


f. Licensed Material means the artistic or literary work, database, or
other material to which the Licensor applied this Public License.


g. Licensed Rights means the rights granted to You subject to the terms
and conditions of this Public License, which are limited to all
Copyright and Similar Rights that apply to Your use of the Licensed
Material and that the Licensor has authority to license.


h. Licensor means the individual(s) or entity(ies) granting rights
under this Public License.


i. Share means to provide material to the public by any means or
process that requires permission under the Licensed Rights, such as
reproduction, public display, public performance, distribution,
dissemination, communication, or importation, and to make material
available to the public including in ways that members of the public
may access the material from a place and at a time individually
chosen by them.


j. Sui Generis Database Rights means rights other than copyright
resulting from Directive 96/9/EC of the European Parliament and of
the Council of 11 March 1996 on the legal protection of databases,
as amended and/or succeeded, as well as other essentially equivalent
rights anywhere in the world.


k. You means the individual or entity exercising the Licensed Rights
under this Public License. Your has a corresponding meaning.


Section 2 – Scope. 


a. License grant.


1. Subject to the terms and conditions of this Public License, the
Licensor hereby grants You a worldwide, royalty-free, non-



https://creativecommons.org/licenses/by/4.0/legalcode#s2b
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sublicensable, non-exclusive, irrevocable license to exercise the 
Licensed Rights in the Licensed Material to: 


A. reproduce and Share the Licensed Material, in whole or in
part; and


B. produce, reproduce, and Share Adapted Material.


2. Exceptions and Limitations. For the avoidance of doubt, where
Exceptions and Limitations apply to Your use, this Public License
does not apply, and You do not need to comply with its terms and
conditions.


3. Term. The term of this Public License is specified in
Section 6(a).


4. Media and formats; technical modifications allowed. The Licensor
authorizes You to exercise the Licensed Rights in all media and
formats whether now known or hereafter created, and to make
technical modifications necessary to do so. The Licensor waives
and/or agrees not to assert any right or authority to forbid You
from making technical modifications necessary to exercise the
Licensed Rights, including technical modifications necessary to
circumvent Effective Technological Measures. For purposes of this
Public License, simply making modifications authorized by this
Section 2(a)(4) never produces Adapted Material.


5. Downstream recipients.


A. Offer from the Licensor – Licensed Material. Every recipient of
the Licensed Material automatically receives an offer from the
Licensor to exercise the Licensed Rights under the terms and
conditions of this Public License.


B. No downstream restrictions. You may not offer or impose any
additional or different terms or conditions on, or apply any
Effective Technological Measures to, the Licensed Material if
doing so restricts exercise of the Licensed Rights by any
recipient of the Licensed Material.


6. No endorsement. Nothing in this Public License constitutes or may
be construed as permission to assert or imply that You are, or
that Your use of the Licensed Material is, connected with, or
sponsored, endorsed, or granted official status by, the Licensor
or others designated to receive attribution as provided in
Section 3(a)(1)(A)(i).


b. Other rights.


1. Moral rights, such as the right of integrity, are not licensed
under this Public License, nor are publicity, privacy, and/or
other similar personality rights; however, to the extent
possible, the Licensor waives and/or agrees not to assert any
such rights held by the Licensor to the limited extent necessary
to allow You to exercise the Licensed Rights, but not otherwise.



https://creativecommons.org/licenses/by/4.0/legalcode#s6a

https://creativecommons.org/licenses/by/4.0/legalcode#s2a4

https://creativecommons.org/licenses/by/4.0/legalcode#s3a1Ai
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2. Patent and trademark rights are not licensed under this Public
License.


3. To the extent possible, the Licensor waives any right to collect
royalties from You for the exercise of the Licensed Rights,
whether directly or through a collecting society under any
voluntary or waivable statutory or compulsory licensing scheme.
In all other cases the Licensor expressly reserves any right to
collect such royalties.


Section 3 – License Conditions. 


Your exercise of the Licensed Rights is expressly made subject to the 
following conditions. 


a. Attribution.


1. If You Share the Licensed Material (including in modified form),
You must:


A. retain the following if it is supplied by the Licensor with the
Licensed Material:


i. identification of the creator(s) of the Licensed Material
and any others designated to receive attribution, in any
reasonable manner requested by the Licensor (including by
pseudonym if designated);


ii. a copyright notice;


iii. a notice that refers to this Public License;


iv. a notice that refers to the disclaimer of warranties;


v. a URI or hyperlink to the Licensed Material to the extent
reasonably practicable;


B. indicate if You modified the Licensed Material and retain an
indication of any previous modifications; and


C. indicate the Licensed Material is licensed under this Public
License, and include the text of, or the URI or hyperlink to,
this Public License.


2. You may satisfy the conditions in Section 3(a)(1) in any
reasonable manner based on the medium, means, and context in
which You Share the Licensed Material. For example, it may be
reasonable to satisfy the conditions by providing a URI or
hyperlink to a resource that includes the required information.


3. If requested by the Licensor, You must remove any of the
information required by Section 3(a)(1)(A) to the extent
reasonably practicable.


4. If You Share Adapted Material You produce, the Adapter's License
You apply must not prevent recipients of the Adapted Material
from complying with this Public License.



https://creativecommons.org/licenses/by/4.0/legalcode#s3a1

https://creativecommons.org/licenses/by/4.0/legalcode#s3a1A
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Section 4 – Sui Generis Database Rights. 


Where the Licensed Rights include Sui Generis Database Rights that 
apply to Your use of the Licensed Material: 


a. for the avoidance of doubt, Section 2(a)(1) grants You the right to
extract, reuse, reproduce, and Share all or a substantial portion of
the contents of the database;


b. if You include all or a substantial portion of the database contents
in a database in which You have Sui Generis Database Rights, then
the database in which You have Sui Generis Database Rights (but not
its individual contents) is Adapted Material; and


c. You must comply with the conditions in Section 3(a) if You Share all
or a substantial portion of the contents of the database.


For the avoidance of doubt, this Section 4 supplements and does not
replace Your obligations under this Public License where the
Licensed Rights include other Copyright and Similar Rights.


Section 5 – Disclaimer of Warranties and Limitation of Liability. 


a. Unless otherwise separately undertaken by the Licensor, to the
extent possible, the Licensor offers the Licensed Material as-is and
as-available, and makes no representations or warranties of any kind 
concerning the Licensed Material, whether express, implied, 
statutory, or other. This includes, without limitation, warranties 
of title, merchantability, fitness for a particular purpose, non-
infringement, absence of latent or other defects, accuracy, or the 
presence or absence of errors, whether or not known or discoverable. 
Where disclaimers of warranties are not allowed in full or in part, 
this disclaimer may not apply to You.


b. To the extent possible, in no event will the Licensor be liable to
You on any legal theory (including, without limitation, negligence) 
or otherwise for any direct, special, indirect, incidental, 
consequential, punitive, exemplary, or other losses, costs, 
expenses, or damages arising out of this Public License or use of 
the Licensed Material, even if the Licensor has been advised of the 
possibility of such losses, costs, expenses, or damages. Where a 
limitation of liability is not allowed in full or in part, this 
limitation may not apply to You.


c. The disclaimer of warranties and limitation of liability provided
above shall be interpreted in a manner that, to the extent possible,
most closely approximates an absolute disclaimer and waiver of all
liability.


Section 6 – Term and Termination. 


a. This Public License applies for the term of the Copyright and
Similar Rights licensed here. However, if You fail to comply with



https://creativecommons.org/licenses/by/4.0/legalcode#s2a1

https://creativecommons.org/licenses/by/4.0/legalcode#s3a

https://creativecommons.org/licenses/by/4.0/legalcode#s4





3DVERKSTAN FACE SHIELD TDP LICENSE 
PART NUMBER 4212AS0301-0-AM AND ALL FUTURE REVISIONS 
PART NUMBER 4212AS0302-0-AM AND ALL FUTURE REVISIONS 


this Public License, then Your rights under this Public License 
terminate automatically. 


b. Where Your right to use the Licensed Material has terminated under
Section 6(a), it reinstates:


1. automatically as of the date the violation is cured, provided it
is cured within 30 days of Your discovery of the violation; or


2. upon express reinstatement by the Licensor.


For the avoidance of doubt, this Section 6(b) does not affect any
right the Licensor may have to seek remedies for Your violations
of this Public License.


c. For the avoidance of doubt, the Licensor may also offer the Licensed
Material under separate terms or conditions or stop distributing the
Licensed Material at any time; however, doing so will not terminate
this Public License.


d. Sections 1, 5, 6, 7, and 8 survive termination of this Public
License.


Section 7 – Other Terms and Conditions. 


a. The Licensor shall not be bound by any additional or different terms
or conditions communicated by You unless expressly agreed.


b. Any arrangements, understandings, or agreements regarding the
Licensed Material not stated herein are separate from and
independent of the terms and conditions of this Public License.


Section 8 – Interpretation. 


a. For the avoidance of doubt, this Public License does not, and shall
not be interpreted to, reduce, limit, restrict, or impose conditions
on any use of the Licensed Material that could lawfully be made
without permission under this Public License.


b. To the extent possible, if any provision of this Public License is
deemed unenforceable, it shall be automatically reformed to the
minimum extent necessary to make it enforceable. If the provision
cannot be reformed, it shall be severed from this Public License
without affecting the enforceability of the remaining terms and
conditions.


c. No term or condition of this Public License will be waived and no
failure to comply consented to unless expressly agreed to by the
Licensor.


d. Nothing in this Public License constitutes or may be interpreted as
a limitation upon, or waiver of, any privileges and immunities that
apply to the Licensor or You, including from the legal processes of
any jurisdiction or authority.
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3DVERKSTAN FACE SHIELD TDP LICENSE 
PART NUMBER 4212AS0301-0-AM AND ALL FUTURE REVISIONS 
PART NUMBER 4212AS0302-0-AM AND ALL FUTURE REVISIONS 
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KITTING INSTRUCTIONS 


3DVERKSTAN PROTECTIVE FACE SHIELD ASSEMBLY 


PN4212AS0301-0-AM 


Each assembly contains: 


ITEM # QTY NOMENCLATURE PN SOURCED 


1 1 
3DVERKSTAN PROTECTIVE 
FACE SHIELD, HEADBAND 4212AS0302-0-AM 


ADDITIVELY 
MANUFACTURED 
(POLYMER) 


2 1 
3DVERKSTAN PROTECTIVE 
FACE SHIELD, FACEPLATE  N/A LOCALLY SOURCED 


3 1 
3DVERKSTAN PROTECTIVE 
FACE SHIELD, ELASTIC 
BAND 


N/A LOCALLY SOURCED 
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To kit, a total of 30 Assemblies must be created. See figure 1 for a diagram of the 


kitting. 


 Parts will be contained within 2.5 Gallon sealable bags.


 Each bag of items will contain a Production Documentation Form (located


on this document, figure 2).


BAG 
# 


QTY NOMENCLATURE PN SOURCED 


1 15 
3DVERKSTAN PROTECTIVE 
FACE SHIELD, HEADBAND 4212AS0302-0-AM 


ADDITIVELY/TRADITIONALLY 
MANUFACTURED (POLYMER) 


2 15 
3DVERKSTAN PROTECTIVE 
FACE SHIELD, HEADBAND 4212AS0302-0-AM 


3 30 
3DVERKSTAN PROTECTIVE 
FACE SHIELD, FACEPLATE  N/A LOCALLY SOURCED 


4 30 
3DVERKSTAN PROTECTIVE 
FACE SHIELD, ELASTIC 
BAND 


N/A LOCALLY SOURCED 


ADDITIVELY/TRADITIONALLY 
MANUFACTURED (POLYMER) 
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Figure 1: Example Diagram of Kitting 


3DVERKSTAN 


PROTECTIVE FACE 


SHIELD HEADBAND 


X15 


3DVERKSTAN 
PROTECTIVE FACE 


SHIELD HEADBAND 


X15 


3DVERKSTAN 
PROTECTIVE FACE 
SHIELD FACEPLATE 


X30 


3DVERKSTAN 
PROTECTIVE FACE 


SHIELD ELASTIC BAND 


X30 
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Figure 2: Production Documentation 


3DVERKSTAN PROTECTIVE FACE SHIELD, ASSEMBLY 
PN4212AS0301-0-AM  


PRODUCTION DOCUMENTATION 
DESC: 
MARK ITEM PRODUCED ☐ 


3DVERKSTAN PROTECTIVE FACE SHIELD 
HEADBAND 
PN4212AS0302-0-AM 


☐ 
3DVERKSTAN PROTECTIVE FACE SHIELD 
FACEPLATE 


☐ 
3DVERKSTAN PROTECTIVE FACE SHIELD
ELASTIC BAND 


QUANTITY: 


MATERIAL:  
MATERIAL ITEM 
PRODUCED FROM 


DATE SEALED: 
(MM/DD/YYYY) 


CAGE CODE:  
AIRWORKS: 9MA00 


MANUFACTURING 
LINE ADDRESS: 
MANUFACTURING LINE 
WHERE ITEMS WERE 
PRODUCED 
(EX. NAWCAD IHUB)


DISCLAIMER 
THESE ITEMS ARE NON-SURGICAL, NON-N95 PPE AND ARE NOT INTENDED FOR MEDICAL OR 
SURGICAL USE EFFECTIVENESS FOR PROTECTION AGAINST COVID19 TRANSMISSION HAS NOT BEEN 
EVALUATED FOR THESE ITEMS USE OF THESE ITEMS IS IN ACCORDANCE WITH FDA POLICY FOR USE 
DURING THE COVID19 EMERGENCY ONLY. 








IDENTIFICATION: PN4212AS0301-0-AM 3DVERKSTAN FACE SHIELD – ELASTIC BANDS     
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: ELASTIC BANDS, MAY CONTAIN LATEX 
QUANTITY: 30  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE 
OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0301-0-AM 3DVERKSTAN FACE SHIELD – ELASTIC BANDS     
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: ELASTIC BANDS, MAY CONTAIN LATEX 
QUANTITY: 30  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE 
OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0301-0-AM 3DVERKSTAN FACE SHIELD – ELASTIC BANDS   
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: ELASTIC BANDS, MAY CONTAIN LATEX 
QUANTITY: 30  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE 
OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0301-0-AM 3DVERKSTAN FACE SHIELD – ELASTIC BANDS     
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: ELASTIC BANDS, MAY CONTAIN LATEX 
QUANTITY: 30  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE 
OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 
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		Manufacturer:  








IDENTIFICATION: PN4212AS0301-0-AM 3DVERKSTAN FACE SHIELD – FACEPLATE 
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: 8.5”x11” ACETATE SHEET – STANDARD OFFICE SUPPLY TYPE 
QUANTITY: 30  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE 
USE OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0301-0-AM 3DVERKSTAN FACE SHIELD – FACEPLATE 
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: 8.5”x11” ACETATE SHEET – STANDARD OFFICE SUPPLY TYPE 
QUANTITY: 30  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE 
USE OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0301-0-AM 3DVERKSTAN FACE SHIELD – FACEPLATE 
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: 8.5”x11” ACETATE SHEET – STANDARD OFFICE SUPPLY TYPE 
QUANTITY: 30  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE 
USE OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0301-0-AM 3DVERKSTAN FACE SHIELD – FACEPLATE 
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: 8.5”x11” ACETATE SHEET – STANDARD OFFICE SUPPLY TYPE 
QUANTITY: 30  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE 
USE OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 
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		Manufacturer:  








IDENTIFICATION: PN4212AS0302-0-AM 3DVERKSTAN COMMUNITY FACE SHIELD HEADBAND 
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: COMPOSITE POLYMER, 3D PRINTED, WATERJET OR LASER CUT 
QUANTITY: 15  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR 
SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE 
USE OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0302-0-AM 3DVERKSTAN COMMUNITY FACE SHIELD HEADBAND 
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: COMPOSITE POLYMER, 3D PRINTED, WATERJET OR LASER CUT 
QUANTITY: 15  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE 
NEAR SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE 
OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0302-0-AM 3DVERKSTAN COMMUNITY FACE SHIELD HEADBAND 
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: COMPOSITE POLYMER, 3D PRINTED, WATERJET OR LASER CUT 
QUANTITY: 15  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE 
NEAR SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE 
OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


IDENTIFICATION: PN4212AS0302-0-AM 3DVERKSTAN COMMUNITY FACE SHIELD HEADBAND 
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MANUFACTURED BY: NAWCAD PATUXENT RIVE MD 
MATERIALS: COMPOSITE POLYMER, 3D PRINTED, WATERJET OR LASER CUT 
QUANTITY: 15  
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE 
NEAR SOURCES OF HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR 
OBSERVABLE CRACKS, CHIPS, OR OTHER DEFECTS.  REPORT DEFECTS TO 
NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY 
DISINFECTED BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC 
PRODUCTS (E.G. CAVICIDE)  
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR 
IRRITATION OF THE SKIN. THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT 
ADVERSET REACTIONS TO THE MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN PACKAGING FOR THIS ITEM AND 
AVAILABLE BY SCANNING THE QR CODE ON THIS LABEL 
DISCLAIMER THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR 
EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE 
AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE 
OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE 
LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 
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		Untitled



		Manufacturer:  








Shipping List  Date: 


   Quantity  


            ___________ 
            ___________ 
            ___________ 
            ___________ 
            ___________ 
            ___________ 
            ___________ 
            ___________ 
            ___________ 


Manufacturer Name:  
Street Address:  
City, State Zip Code:  


Contents of Package:     


_____________________________________________________      
_____________________________________________________      
_____________________________________________________      
_____________________________________________________      
_____________________________________________________      
_____________________________________________________      
_____________________________________________________      
_____________________________________________________      
_____________________________________________________      


Directions for use:  


Disclaimer:  


Delivery Facility Name: 
Street Address:  
City, State Zip Code: 





		Contents of Package 1: 

		Contents of Package 2: 

		Contents of Package 3: 

		Contents of Package 4: 

		Contents of Package 5: 

		Contents of Package 6: 

		Contents of Package 7: 

		Contents of Package 8: 

		Contents of Package 9: 

		Quantity 1: 

		Quantity 2: 

		Quantity 3: 

		Quantity 4: 

		Quantity 5: 

		Quantity 6: 

		Quantity 7: 

		Quantity 8: 

		Quantity 9: 

		Date: 

		Manufacturer Name: 

		Manufacturer Street Address: 

		Directions for use: See instructions for use provided 

		Manufacturer City, State Zip Code: 

		Delivery Facility Name: 

		Delivery Street Address: 

		Delivery City, State Zip Code: 

		Disclaimer-Notes: THIS FACE SHIELD HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR EFFICACY. USERS SHALL USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE AND AGREE TO REPORT ANY MATERIAL DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE OF THIS DEVICE TO THE MANUFACTURER. THE MANUFACTURER WILL UPDATE THE LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS








RECORD OF MANUFACTURING INFORMATION 
 


This documentation applies only during FDA "exercised enforcement discretion” during the COVID19 
State of Emergency only.   It should be used only for non-surgical, non-N95 masks and face shields which 
must meet the following requirements. After the COVID19 State of Emergency all standard FDA 
regulations apply.  
 
(1) Product cannot be adulterated (e.g. not to performance standards, dirty, contaminated, contain 
dangerous materials) which requires basic manufacturing and quality control standards, but does not 
need to be to ISO standards for COVID response only. 
(2) Product cannot be mislabeled (e.g. labeling must accurately describe product and conform to all FDA 
regulations). 


 
 


For BUILD #’s, Lot #’s or Ser #’s:_________________________ 
 
MATERIAL 
 
3D PRINT MATERIAL 
Common name of material: _______________________________  
Technical Name:________________________________________________ 
Filament Manufacturer name: ___________________________________________ 
Distributor or Purchased From: ___________________________________________ 
Part Number: _____________________________________________________________ 
Date of Manufacture of Material: _____________ 
Serial Number: ___________________________________________ 
Referenced or provided Material Specifications. (I.e. Material Certificate of Analysis, ISO or ASTM testing 
standards): _____________________________________________________ 
______________________________________________________________________ 
 
 
OTHER NON-AM MATERIAL 
Common name of material: _______________________________  
Technical Name:________________________________________________ 
Manufacturer name: ___________________________________________ 
Distributor or Purchased From: ___________________________________________ 
Part Number: _______________________________________________________- 
Serial Number: ___________________________________________ 
Referenced or provided Material Specifications. (I.e. Material Certificate of Analysis, ISO or ASTM testing 
standards): _____________________________________________________ 
______________________________________________________________________ 
 
 
OTHER NON-AM MATERIAL 
Common name of material: _______________________________  
Technical Name:________________________________________________ 







Manufacturer name: ___________________________________________ 
Distributor or Purchased From: ___________________________________________ 
Part Number: _________________________________________________________ 
Serial Number: ___________________________________________ 
Referenced or provided Material Specifications. (I.e. Material Certificate of Analysis, ISO or ASTM testing 
standards): _____________________________________________________ 
______________________________________________________________________ 


 
OTHER NON-AM MATERIAL 
Common name of material: _______________________________  
Technical Name:________________________________________________ 
Manufacturer name: ___________________________________________ 
Distributor or Purchased From: ___________________________________________ 
Serial Number: ___________________________________________ 
Referenced or provided Material Specifications. (I.e. Material Certificate of Analysis, ISO or ASTM testing 
standards): _____________________________________________________ 
______________________________________________________________________ 
 
Production Point of Contact 
Primary POC at Manufacture Site: __________________________________  
Primary POC Title: __________________________________ 
Primary POC Contact (Phone No.): __________________________________ 
Manufacturer’s Address: __________________________________ 
     __________________________________ 


  __________________________________ 
 


 
MANUFACTURING PROCESS  
Quality Management System of Operations: _____________________________________ 
Product’s design source (e.g. TDP name): _____________________________________ 
3D Print Machine make/model/serial No: _______________________ 
Slicer software name: ___________________________________ Version: _________ 
Machine Parameters and Environmental Conditions: ___________________________________ 
______________________________________________________________________________ 
Describe Post Print Process and Assembly: 
_________________________________________________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
 
 







Describe Validation and Acceptance Process: (Acceptance criteria and procedures for evaluating finished 
product quality)  
___________________________________________________________________________ 
__________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 


REPOSITORY LOCATION OF MANUFACTURING DATA (i.e. dimensional 
inspections, material invoices, material certifications: 
_____________________________________________________________________________________ 
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		Common name of material: 

		Technical Name: 
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		Quality Management System of Operations: 

		Products design source eg TDP name: 

		3D Print Machine makemodelserial No: 

		Slicer software name: 

		Version: 

		Machine Parameters and Environmental Conditions 1: 

		Machine Parameters and Environmental Conditions 2: 
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		Repository Location of Manufacturing data: 








3DVERKSTAN PROTECTIVE FACE SHIELD TECHNICAL DATA PACKAGE (TDP) 
PART NUMBER 4212AS0301-0-AM AND ALL FUTURE REVISIONS 
PART NUMBER 4212AS0302-0-AM AND ALL FUTURE REVISIONS 


Overview:  
The 3DVERKSTAN PROTECTIVE FACE SHIELD is a 3DVerkstan design provided under a CREATIVE COMMONS 
ATTRIBUTION 4.0 INTERNATIONAL PUBLIC LICENSE.  The face shield design includes a headband that can be 
printed on non-industrial 3D printers or laser cut using a laser cutter; a faceplate made from clear acetate 
office sheets;  and attached elastic bands that wrap around the head to hold the face shield in place. 


VERKSTAN3D Protective Face Shield Label 
IDENTIFICATION: PN4212AS0301-0-AM ASSEMBLY, PN4212AS0302-0-AM HEADBAND  
USEAGE: PROVIDED FOR COMMUNITY USE–NOT FOR MEDICAL USE/NOT FOR SURGICAL USE 
MATERIALS: COMPOSITE POLYMER, 3D PRINTED, WATERJET OR LASER CUT, ACETATE 8.5 INCH X 11 INCH 
SHEET, ELASTIC BANDS <ELASTIC BANDS MAY CONTAIN LATEX> 
WARNINGS: THIS ITEM WILL NOT CAUSE FLAMMABILITY BUT DO NOT USE THIS DEVICE NEAR SOURCES OF 
HIGH TEMPERATURES OR FLAME. INSPECT FACE SHIELD BEFORE FOR OBSERVABLE CRACKS, CHIPS, OR OTHER 
DEFECTS. REPORT DEFECTS TO NAVY_AM_COVID19@NAVY.MIL 
PRECAUTIONS: THIS FACE SHIELD IS INTENDED FOR REUSE PROVIDED THAT IT IS PROPERLY DISINFECTED 
BETWEEN EACH USE BY APPLYING CLEANSER FOR DISINFECTING PLASTIC PRODUCTS (E.G. CAVICIDE) 
ADVERSE REACTIONS: EXTENDED USE OF THIS ITEM MAY CAUSE DISCOMFORT OR IRRITATION OF THE SKIN. 
THIS DEVICE HAS NOT BEEN CLINICALLY TESTED PLEASE REPORT ADVERSE REACTIONS TO THE 
MANUFACTURER AT NAVY_AM_COVID19@NAVY.MIL. 
ASSEMBLY AND USE INSTRUCTIONS: ARE INCLUDED IN THE TECHNICAL DATA PACKAGE FOR THIS ITEM 
DISCLAIMER THIS DEVICE HAS NOT BEEN EVALUATED BY FDA FOR ITS SAFETY OR EFFICACY. USERS SHALL 
USE THIS DEVICE IN ACCORDANCE WITH THE DIRECTIONS OF USE AND AGREE TO REPORT ANY MATERIAL 
DEFECTS AFFECTING THE SAFE AND EFFECTIVE USE OF THIS DEVICE TO THE MANUFACTURER. THE 
MANUFACTURER WILL UPDATE THE LABELING TO REFLECT ANY CONCERNS RAISED IN THOSE REPORTS 


How to use a 3D Technical Data Package (TDP):  
All 3D TDPs are PDF files and must be downloaded and opened with a PDF reader program.  Opening the TDP 
using a viewer – e.g. double clicking the file from a web browser – will not allow access to the full content of 
the TDP.    
Detailed instructions are available here <link to “how to use a 3D TDP instruction”> 


3DVERKSTAN Protective Face Shield Technical Data Package Content 
- Background and guidance for Navy users of the TDP and full instructions for using the TDP and how


to access all content
- License and disclaimer
- Design drawings with dimensions and tolerances
- Material recommendations including alternate materials
- Manufacturing instructions including non-industrial 3D printers and alternative manufacturing


instructions for waterjets and laser cutters
- Kitting instructions and material recommendations for kitting
- Labeling instructions for non-regulated community personal protective equipment
- Manufacturing record log templates for manufacturing sites to maintain locally and send to central


email
- Shipping and packing templates for delivery of items to users
- User instructions for assembly and use






NOTES ( FOR REFERENCE ONLY ):
< > INDICATES A FLAG NOTE
  1 . DISCLAIMER THIS TECHNICAL DATA PACKAGE IS PROVIDED BY THE UNITED STATES GOVERNMENT "AS IS," WITHOUT WARRANTY OF ANY KIND TO ANY RECIPIENT OR ANY THIRD PARTY, INCLUDING, BUT NOT LIMITED TO, ANY EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY OF THE TECHNICAL DATA PACKAGE, FITNESS FOR RECIPIENT'S PURPOSE, ACCURACY OF INFORMATIONAL CONTENT, QUIET ENJOYMENT, AND TITLE. THE GOVERNMENT DISCLAIMS ANY WARRANTY THAT THE TECHNICAL DATA PACKAGE, OR ANY ITEM MANUFACTURED USING THE TECHNICAL DATA PACKAGE, DOES NOT INFRINGE THE INTELLECTUAL PROPERTY RIGHTS OF ANY THIRD PARTY. RECIPIENT AGREES THAT ANY EFFORTS BY THE GOVERNMENT TO MODIFY THIS TECHNICAL DATA PACKAGE SHALL NOT BE DEEMED A WAIVER OF THESE LIMITATIONS. RECIPIENT FURTHER AGREES THAT THE UNITED STATES GOVERNMENT SHALL NOT BE LIABLE TO RECIPIENT OR ANY THIRD PARTY FOR ANY LOSS OF PROFITS, LOSS OF USE, INTERRUPTION OF BUSINESS, OR ANY DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY KIND, INCLUDING, BUT NOT LIMITED TO, INJURY OR DEATH, EVEN IF THE UNITED STATES GOVERNMENT WAS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES OR WAS GROSSLY NEGLIGENT.
 
CHOICE OF LAW. THIS DISCLAIMER SHALL BE CONSTRUED AND CONTROLLED BY THE LAWS OF THE UNITED STATES.
 
  2 . PN4212AS0301-0-AM IS A COMMUNITY USE NON-MEDICAL, NON-SURGICAL PPE ITEM. USE OF THIS ITEM MUST BE IN ACCORDANCE WITH FDA POLICY FOR USE OF NON-MEDICAL, NON-SURGICAL PPE DURING THE COVID19 EMERGENCY ONLY. THIS ITEM HAS NOT BEEN CLEARED, APPROVED, OR EVALUATED BY THE U.S. FOOD AND DRUG ADMINISTRATION (FDA), NOR HAS ITS SAFETY OR EFFICACY BEEN SUBJECTED TO RIGOROUS SCIENTIFIC INQUIRY.
 
  3 . 3D PRINTER MATERIAL RECOMMENDATIONS ARE PROVIDED ON THE PARTS LIST FOR THIS COMPONENT. ALTERNATIVE PRINTER MATERIALS MAY BE USED.
 
  4 . MANUFACTURING EQUIPMENT RECOMMENDATIONS ARE PROVIDED ON THE PARTS LIST FOR THIS COMPONENT.
 
  5 . 3D PRINTER STL FILES THAT INCLUDE ORIENTATION AND LOCATION OF AM PARTS ON THE 3D PRINTER BUILD PLATE ARE ATTACHED TO THIS DOCUMENT. MANUFACTURING FACILITIES SHOULD CONFORM TO THE ORIENTATIONAND PART LOCATION IN THE STL FILE WHEN USING NON-INDUSTRIAL 3D PRINTERS.
 
  6 . 3D PRINTER SETTINGS RECOMMENDATIONS INCLUDING SHELL/INFILL ARE ATTACHED TO THIS DOCUMENT MANUFACTURING FACILITIES SHOULD CONFORM TO 3D PRINTER SETTINGS WHEN USING NON-INDUSTRIAL 3D PRINTERS.
 
  7 . POST-PROCESSING, INSPECTION, ASSEMBLY, QA, AND LOGISTICS INSTRUCTIONS ARE ATTACHED TO THIS DOCUMENT. MANUFACTURING FACILITIES SHOULD CONFORM TO THESE INSTRUCTIONS TO ENSURE ACCEPTABLE FUNCTIONAL PERFORMANCE OF THE PART.
 
  8 . MANUFACTURING RECORD LOGS MUST BE KEPT FOR ALL ITEMS PRODUCED. A MANUFACTURING LOG TEMPLATE IS ATTACHED TO THIS DOCUMENT. MANUFACTURING FACILITIES SHOULD SUBMIT MANUFACTURING LOGS TO NAVY_AM_COVID19@NAVY.MIL AND KEEP A LOCAL COPY IN ACCORDANCE WITH MANUFACTURING FACILITY QUALITY MANAGEMENT SYSTEM PROCESSES.
 
  9 . APPROVED MANUFACTURING FACILITIES LISTED BELOW CAN MANUFACTURE THE ITEMS ON THIS DOCUMENT. MANUFACTURING FACILITIES MUST BE QUALIFIED IN ACCORDANCE WITH THE PROCESSES LISTED BELOW FOR THE MANUFACTURING OF THIS ITEM.
 
 10 . APPROVED MANUFACTURING FACILITIES FOR THIS ITEM ARE AS FOLLOWS:
    A. NAVAIR AIRWORKS AM, CAGE: 9MA00.
    B. DOD/NAVY MANUFACTURING FACILITIES IN ACCORDANCE WITH DEPARTMENT OF THE NAVY POLICY FOR PRODUCTION OF THESE ITEMS. DOD/NAVY MANUFACTURING FACILITIES SHOULD COMPLY WITH POLICY FOR ITEMS REQUESTED DURING A NATIONAL EMERGENCY.
    C. OTHER GOVERNMENT MANUFACTURING FACILITY IN ACCORDANCE WITH GOVERNMENT POLICY.
    D. ALL NON-GOVERNMENT MANUFACTURING FACILITIES MAY MANUFACTURE THIS ITEM. USE OF THIS TDP IS IN ACCORDANCE WITH THE DISCLAIMER ON THE FIRST PAGE OF THIS DOCUMENT.
 
 11 . PET-G IS THE PREFFERED PRINTING MATERIAL. PLA IS THE PREFERRED ALTERNATE PRINTING MATERIAL. ABS AND CPE ARE PREFERRED TRADITIONAL MANUFACTURING MATERIALS.
 
 12 . MANUFACTURING ACTIVITIES MAY CONTACT NAVY_AM_COVID19@NAVY.MIL OR PARTS_HELPDESK@USMC.MIL FOR SUPPORT.
 
------------------------ END OF NOTES ------------------------
		PARTS LIST (For Reference Only)

				QTY		CAGE		PART NUMBER		NOMENCLATURE		MATERIAL		SPECIFICATION

				X		30003		4212AS0301-0-AM		FACE SHIELD ASSEMBLY, 3DVERKSTAN				

				1		30003		4212AS0302-0-AM		HEADBAND, FACE SHIELD		PET-G PREFERRED, PLA, ABS, CPE		3D PRINTED, LASER-CUT, WATER-JET, DIE-CUT

				1		30003		PROD-0001		SHEET, FACE SHIELD		ACETATE SHEET (8.5 IN BY 11 IN)		COMMON US TRANSPARENCY SHEET

				1		30003		PROD-0002		BAND, ELASTIC		BUTTON ELASTIC PREFERRED		LENGTH VARIES, COMBINE BANDS IF NECESSARY






 DISTRIBUTION STATEMENT A  


 


USER GUIDE 


3DVERKSTAN PROTECTIVE FACE SHIELD ASSEMBLY, PN4212AS0301-0-AM 


STEP 1: 


 


Align the two center holes of the Faceplate (common US acetate 
Transparency, 8.5” x 11”) to the two front holes on the Headband 
(PN4212AS0302-0-AM) then slide the side holes onto the pegs of 
the side of the Headband next.  


 


STEP 2: 


 


Confirm a positive fit. 


 


 








Navy COVID‐19 Adverse Event Form    20200409 


Email completed form to navy_am_covid19@navy.mil 


ADVERSE EVENT FORM 


This form is to be filled out in the case of adverse event corresponding to any Navy AM TDP for COVID‐19. Please fill out the form below and include any necessary attachments. 


REPORT DESCRIPTION:                         REPORT TYPE: ___________________ OUTCOME OF EVENT:______________ DATE OF EVENT: ___________ 


   USER BACKGROUND INFORMATION                                                      DATE OF ITEM FIRST USED: ___________ 


          NAME: __________________________________________________ DATE OF ITEM RECEIVED : __________ 


          STREET ADDRESS: _________________________________________ DATE OF MANUFACTURE: __________ 


          CITY: ______________ STATE:______________ ZIP CODE:________ DATE OF ITEM PRODUCED:  __________ 


          ETHNICITY: ___________________ RACE: ______________________ GENDER: ______________    


          AGE : _________ WEIGHT: ____________ HEALTH CARE PROFESSIONAL: _______ 


          OTHER PROFESSION: _________________________________________________________ 


______________________________________________________   PHONE #: ___________________________________ EMAIL: ______________________________________ 


RELEVANT TESTS/LABORATORY DATA:      OTHER RELEVANT HISTORY/ INCLUDING PRE‐EXISTING CONDITIONS 


   (e.g. allergies, pregnancy, smoking/alcohol use, liver/kidney problems, etc.) 


________________________________________________________________ ________________________________________________________________________________  


TDP NAME: ___________________________________________ DEVICE NAME: _____________________ PART NUMBER: ___________________________________________  


SERIAL NUMBER: ____________________________________________ MATERIAL OF BASE ITEM PRODUCED: _______________ QUANTITY PRODUCED: ________ 


MATERIAL SUPPLIER NAME: ______________________________  


ATTACH IMAGE OF PRODUCT OF ADVERSE EVENT BELOW:  MANUFACTURER NAME ___________________________________________________________ 


STREET ADDRESS: _________________________________________________________________ 


CITY: __________________________ STATE:______________________ ZIP CODE: ____________ 


____________________________________________________________ 





		REPORT TYPE: 

		OUTCOME OF EVENT: 

		DATE OF EVENT: 

		DATE OF ITEM FIRST USED: 

		NAME: 

		DATE OF ITEM RECEIVED: 

		STREET ADDRESS: 

		DATE OF MANUFACTURE: 

		CITY: 

		STATE: 

		ZIP CODE: 

		DATE OF ITEM PRODUCED: 

		ETHNICITY: 

		RACE: 

		GENDER: 

		AGE: 

		WEIGHT: 

		HEALTH CARE PROFESSIONAL: 

		RELEVANT TESTSLABORATORY DATA: 

		OTHER PROFESSION: 

		PHONE: 

		EMAIL: 

		TDP NAME: 

		DEVICE N