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• An industry-leading provider of arc-rated (AR) and 

Flame Resistant Clothing (FRC) to key industries, 

including Electric Utilities, 70E, Oil & Gas, and others 

since 1981

• Tyndale is one of the top 2 FR clothing suppliers in the 

market, outfitting more than 500,000 wearers across 

North America, including approximately 95% of 

investor-owned electric utilities and >50 Fortune 500 

companies

• An innovative provider of managed FRC solutions, 

customized to specific needs

• A manufacturer of a full line of 100% Made in USA FR 

garments for men and women

• A family-owned and certified woman-owned (WBE) 

business

Who We Are
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The Role of the FR or AR Garment

a

AR/FR clothing insulates to the 

hazard to minimize or prevent 2nd

degree burns.

TO LIMIT OR 

ELIMINATE INJURY

AR/FR clothing does not ignite 

and continue to burn, thus limiting 

the body surface area and 

duration of the exposure. 

TO SAVE

YOUR LIFE
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OSHA, NFPA 70E & Arc Flash

OSHA tells us what we SHALL do, but not HOW TO do it

Consensus Standards like NFPA 70E tell us HOW to do it

ASTM standards tell us how to evaluate PPE

What NFPA 70E means to OSHA:

Evidence the industry 

acknowledges the hazard
Feasible means of 

abatement of the hazard

Arc Rated clothing is required 

where an arc flash hazard exists
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FR

Fabrics submitted for vertical 

flame testing (ASTM D-6413)

Fabrics that pass are labeled

Flame Resistant (FR)

Arc-Rated vs. Flame Resistant Clothing

vs.
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AR

FR fabrics submitted for arc flash

testing (ASTM F-1959)

Fabrics that pass are labeled with an

Arc Rating (AR)

ALL AR is Flame Resistant

but

Flash Fire Standards: NFPA 2112 & 2113 

(ASTM F-1930): Fabrics pass/fail (50% burn at 3 sec)

NOT ALL FR has been Arc-Rated



• Most severe burn energies and fatalities 

are caused by non-FR clothing igniting and 

continuing to burn.

• Flame resistant clothing will self-extinguish, 

thus limiting the area of injury.

• Body area under non-FR clothing is often 

burned more severely than exposed skin.

Why is Flame Resistant Clothing Needed?

8Tyndale Company, Inc. - Confidential



A chemical process which progressively 

injures skin; severity relates to depth of 

injury.

What is a Burn?

1st Degree 

Redness, pain – not permanent

2nd Degree

Blistering – skin will regenerate

3rd Degree 

Total skin depth destroyed – skin will 

not regenerate and requires grafting
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YOU CAN DO SOMETHING 

ABOUT YOUR CLOTHING.
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The Bottom Line

Accidents happen,
”Street Clothing” can and 

does worsen injury,

you can’t do anything 

about your age,

BUT



Super Slow Motion 
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Poly/Cotton Work Wear
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100% Cotton Workwear
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11 Cal Arc on FR
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WARNING – GRAPHIC
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ARC FLASH & THE TRUTH ABOUT 

ARC RATINGS
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What is an Arc Rating?

• ATPV (Arc Thermal Performance Value) – The incident 

energy on a material that results in a 50% probability that 

sufficient heat transfer through the specimen is predicted 

to cause the onset of second-degree burn injury based 

on the Stoll Curve, cal/cm²

• Ebt (Energy Breakopen Threshold) – The incident 

energy on a material that results in a 50% probability of 

breakopen. Breakopen is defined as any open area at 

least 1.6 cm² (0.5 in.²)
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ASTM F1959 

TEST METHOD:

Defines Fabric 

Performance 

in Electrical Arc 

Flash 
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The Facts on ATPV vs. Ebt Fabrics

Protect the wearer from 

burn injury when the 

incident energy is above

the arc rating of the 

garment.

NEITHER

Protect the wearer from 

burn injury when the 

incident energy is below

the arc rating of the 

garment.

BOTH

ATPV fabrics allow a burn through 

them before they allow a hole in them.

ATPV

Ebt fabrics allow a hole in them before

they allow a burn through them. 

Ebt

More Strong than Protective More Protective than Strong

BOTH PROTECT EQUALLY



• Fabric panels are 

subjected to electric arcs

• Calorimeters measure heat 

transfer through fabric

• Voltage, amperage, gap 

and distance are held 

constant

• Duration (cycles) are 

varied to achieve higher 

and lower energies
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ASTM F1959 Testing



ASTM F1959 – Logistic Regression
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DC ARC FLASH 
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DC Arc vs Cat 2 AR
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DC Arc – 40 Cal suit with Hood Fans 
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COMPLIANCE VS. PROTECTION

THEY’RE NOT THE SAME THING…
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Standard Washes

ASTM F1959

ASTM F1506

NFPA 2112

Is Arc Rating All You Need? 

* 100 not forever; * self submitted; * perfect laundering
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3

25

100***

Durability of Flame Resistance to Laundering



The Wild West?
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70E has removed all 

mandatory references 

to third party standards.

ASTM F1959

ASTM F1506

Consequences?

Arc Ratings

Garment 

components, 

labeling, etc.
ASTM F1959

ASTM F1506



Cat 2 AR & Supervisor in Flammable Clothing 
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WHAT HAPPENS IN THE REAL 

WORLD?
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“Compliant” Imported Fabric
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Failure of “Compliant” AR 
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Shrinkage
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COMFORT, HEAT STRESS & FRC
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What is Comfort? Heat Stress? 

• Comfort is inherently subjective; it cannot be objectively measured or predicted by any single property 

or group of fiber or fabric properties.

• The best way to evaluate comfort is a wear trial or honest, unedited product ratings.

• Comfort and Heat Stress are two very different things.

38Tyndale Company, Inc. - Confidential

NO single layer, breathable apparel causes heat stress. 

(OSHA, CDC, Niosh)

Heat stress is caused by:

• Poor Hydration

• Lack of Shade

• Lack of Rest breaks

• Some Illnesses or Medications

• In PPE: by multiple layer systems 

or non-breathable garments



• Weight?

• Hand?

• Breathability? (air perm)

• Moisture absorption? (wicking)

• Synthetic vs natural fibers?

• Short sleeves?

• Woven vs Knit?

• Fit?
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What is Comfort?

Top Drivers of Comfort:

CHOICE FIT

Fabric Style

B R A N D Color



Cat 2, 2112, Inherent … and Less Than 6oz
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Lightweight 

Dobby Weave

5.4 oz

9.5 cal

D171Y

FORCE

4.7 oz

8.6 cal

A170C

GLENGUARD

5.3 oz

9.5 cal

D18BY

EVOLV IQ

5.5 oz

8.5 cal

F17PB

DH AIR

5.5 oz

9.1 cal

F174Y

TECGEN

5.5 oz

8 cal

F169Y



IMPROPER WEAR OF AR/FR
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Partially Unbuttoned Shirt
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Untucked Shirt
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Meltable Base Layer
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MELTABLE BRA UNDER AR SHIRT
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FLAMMABLE INSECT REPELLENT - DEET
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PPE NOT RATED FOR THE HAZARD 
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THIRD MAJOR EVOLUTION OF FRC
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New World of FRC – Double Edged Sword

Therefore, more important 

than ever to have:

• Knowledgeable, trusted 

FR resource

• Tight specifications

• Regular monitoring of 

program

• Top notch, experienced 

service provider
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Huge expansion of:

Fabric brands 

Fiber blends

Garment brands  

Test labs in fire and arc 

Exponential expansion of 

options, information, data



Retail – EXTREME CAUTION NEEDED
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COUNTERFEIT – NOT FR
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COUNTERFEIT Warning



Trends and the Future of FRC Programs – Garments
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Vastly more garment 

manufacturers

Boomers aging out, millennials 

in workforce: implications for 

style, type and even color

Branded, 

lifestyle apparel 

coming on fast

Many more

styles/types

FR base layers 

have arrived 

(soft, light, affordable)

Task-based programs 

being replaced by daily 

wear



Retail Styling is Here
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Women’s Product Line

We believe all workers in the field deserve excellent service. As a result, we’re reimagining the 

AR/FR experience for the women in our managed programs:
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• Developed new women’s products for our USA-made Versa Collection

• Identified new women’s options available from the brands we carry

• Expanded on-hand inventory for women’s garments and boots

• Created a catalog of women’s boot options

Nearly 450 women’s styles; of these 377 are stocked by our vendor partners and 

Tyndale stocks 65 of our most popular styles. 



Laundering & FRC Durability 

All quality FR fabrics (but NOT all sold) are FR 

for the life of the garment

All garments made or distributed by Tyndale are 

guaranteed FR for the life of the garment

All garments sold by Tyndale can be home laundered, 

dry cleaned, or IL 

• ILs generally do not handle knits well

• ILs generally reduce service life of garments vs. Home

Bleach and fabric softeners prohibited for all FRC

• Who bleaches colors?  Almost no white FRC

• New research shows otherwise 
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https://www.astm.org/stp15932

0160015.html



Trends & the Future of FR Programs

Old delivery models rapidly being 

replaced (away from IL)

Trend is moving to Managed 

Care (esp allowance) programs

• Power of choice

• Access to future innovations  

• Reduced headaches 

• Expertise & tools

• Often reduced costs
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Catalog Allowance Program
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OSHA ACTION?
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Bipartisan Congressional Action 
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Bipartisan Congressional Action 



OK, BUT DOES THIS STUFF WORK

IN THE REAL WORLD?

Tyndale Confidential 63



Tyndale Confidential 64

Wearing FRC
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Brazil – 10 cals – AR Clothing



KEY TAKEAWAYS

THANK YOU

Don’t Wear Fuel Choice = Comfort

Wear Properly Service Matters


