m CLARK 1801 Route 51 South
Building 8
w D. Eiaall Ti st | aboratorv. Inc Jefferson Hills, PA 15025

Phone: 412.387.1001
Direct Dial: 412.382.7173
Fax: 412.382. 4927

Mr. James Miller EL:8873
Standard Bent Glass September 22, 2009

136 Lincoln Avenue
East Butler, Pa 16029

Subject: Results of 32"x 16"x 4" Transparent Armor Defrost Tests SAE J381 (ANT:4785)

The purpose of this test program was to provide thermal defrost proof testing for prototype
Transparent Armor 32"x 16"x 4" Windshield provided by Standard Bent Glass. The following pages
provide the test logbook and a summary of tests performed. The testing was performed on August 13
and 14, 2009 at the Clark Dynamic Test Laboratory under Standard Bent Glass Purchase Order
90814.

DEFROSTING TEST -50°F (Figure 1):

One (1) transparent armor windshield was set on a cart in the center of the environmental chamber.
The chamber was ramped to -50°F (+5°F -0°F) in fifteen (15) minutes. The transparent armor
windshield was soaked at -50°F for a period of four (4) hours prior to coating with approximately
0.4 to 0.8 mm of ice in a time period of ten (10) minutes. The windshield was soaked at -50°F for
thirty-five (35) minutes. The internal windshield heaters were energized with 24VDC. Thirty (30)
minutes after energizing the heaters the transparent armor windshield was clear and there was no ice
on the windshield. Pages 4 and 5 contain the details of the defrost test. Figure 3 contains the
circular chart for the -50°F temperature defrosting test.

The results of the test satisfy the technical requirements of the 32"x 16"x 4" transparent armor
windshield defrost test in SAE J381. Figure 2 contains the list of all test equipment, which shows the
equipment was of recent calibration and traceable to NIST. Thank you for the opportunity to
perform this testing service for you.

Sincerely,

hn R. Antenucci, Manager
Clark Dynamic Test Laboratory

www.clarktestinggroup.com
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Figure 1. Transparent Armor Windshield in the Environmental Chamber
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Traceability Report

States  Localion lrstrament Manfacturer Model & Serinl &

42010 Clark Dynimic Temp Recordar Honeywall AR 100 Mif

42010 Clark Dynamic RHTemp Comirole  J C Controls S200P-200FLIN-R 4011
TVZZE0NS Gk Dynamic Digital Muliimetor  Data Precision 2480R 12417
W08 CLARK DYNAMIC HumidityTempora  Rolronics HT 220 14823
V222008 Clark Dynamic D Data Precision 24808 B2

Figure 2. Equipment Calibration List
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Figure 3. Defrosting Test -50°F Chamber Temperature Chart
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