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Foreword 
(Thia Foreword i. not a part or American National Standard Sarety Requirement. ror Indultrial Head Protection. 
Z89.1·1969.l 

This standard is a partial revision o( American National Standard Safety Code (or Head. Eye. 
and Respiratory Protection. Z2.1·1959. In 1962 the Safety Standards Board approved the 
division of the Z2 Committee into three separate projects: Z87 - Industrial Eye Protection. Z88 
- Respira~~ry Protection. and Z89 - Industrial Head Protection. 

In August 1962. the Safety Standards Board approved the scope of the Z89 Standards 
Committee: "Safety requirements for the protection or the heads of occupational workers from 
impact and electrical shock." Soon after the first organizational meeting in October 1963. the task 
of developing a standard for industrial head protection was assigned to a Specifications 
Su bcomm iUee. 

After a careful review of the first drart standard. which included all the types and classes of 
protective helmets under consideration. it was decided that the interests of all concerned would 
best be served by developing two separate standards -:- one for general head protection. Za9.t. and 
one for electrical (high-voltage) protection. Z89.2. 

After consideration of a draft o( Z89.1 at a meeting o( the rull committee in June 1968. revised 
drafts were submitted to two letter ballots. and American National Standard Z89.1·1969 was 
approved on December 11. 1969. 

S'uggestions for improvementllained in the use o( this standard will be welcome. They should be 
sent to the American National Standards Institute. 1430 Broadway. New York. N.Y. 10018. 

At the time it approved this standard. the Z89 Committee had the (ollowinlf members: 

Robert W. Webster. Chairmall 

O,.onilol;on Rrpff.,n,rd 

Am ... ie.n Fed.,a,ion 01 Labor .nd Conlfrna ollndullui.1 Or.aniuliona 

Am ... ie.n C .. A_ialion 

AlM,iean Inlur.net A_ialion 
Am ... Ic.n Socletr 01 Mechanic.1 En.inNn 

Amerie.n Mutuallnauranc:e Alliance 

AlMriean Societ)' 01 Salel), EmrinH" 

A_i.ted Cen .... r Conlraclora 01 Amrriu 
A_ialio" or American Railroacb 
Canadian Standard. A_i.lion (/,;0;.0", 
Edilon Eleclric Inllhul. 

eme,.1 Servicn Adminillralion 
Jndualri.1 Medieal A_Ialion 
Induatrial Sar .. t)' Equipm4'nl A_i.lion 

1"1,,"ational A_iation or .·i,. Chi.l. 

Inl,,"alio"al A_i.tion of Go ..... r"m.nl.1 I..abo, Omcial .. 
Nalional Fire Protl'Clion Auociation 
National Sal.l)' Coundl 

Socil'l), ollh. Pl.-Ilea Indu.lry 
Th. T.ll'pnonl' Croup 
Unilrd Min. Worken 01 Am .. riu 
U. S. Drpartm .. nt or th .. Army 
U. S. Departml'nt 01 Labor. 8u,.au of Labor Standard. 

U. S. Deparlmenl ofth .. Savy 

Nomr 01 RrpI',.rn'o,ivr 

C. F. Mor.n 
Lloyd D. Utter 
W.lter J. Feltz (Alii 

. J. P. C.rroll 
J. F. McGulun 
Robert Conroy 
.:. 1.. D.vlllOn 
J. 1.. Rran. Jr. (Alii 
.:dw.rd J. 8 ... 
Frtd ... lck H. I>Htr (Alii 
n.ymond I. Pleller 
Edward N. o.ck (A'" 
II enrr V. C.rvllJ 
W. C. L.,.w.r 
l>.P.Ru_1l 
(i. W •• :1. 
A. T. Himna (AI" 
Jblph M. CrNne 
W. C.r,,' Hume 
fl. A. R.achk. 
n. O. Tn .. ler 
M. F. Shleldl 1141" 
H.rler N. Trice (All) 
JONph M. Redd .. n 
()on.ld M, O'8,1,n (AI" 
C,.i. H. H.aren 
!'aul R. Lrona 
F. M. Livlnlrll'on. Jr. 
C. S. WoUI (AlII 
H.,If)' N. Trice 
W. E. Ura" 
.... wia E. Evan. 
.:dw.rd R. Gloyd 
... A. V.n Alia 
'>.lrlck .'. C .. Ilron. (A 10 
J. N. Corn.lI. 





, .......... ~ .... '\ 

) 
' .. -~- ... ' 

('--"'; 
\~.i 

The Specifications Subcommittee, which developed this standard, had the following members: 

P. W. O'Donnell, Chairman t R. G. Tressler, Chairman 

W. G. Buah 
J. R. Cambron 
G.W.E1. 

H. A. Ruc:hke 
M. F. Shield. 
R. W. Webater 





Contents 

SECTION PAGE 
1. Scope.... 7 
2. Definitions. . 7 
3. Types and Classes. . 7 
4. Materials...... .... 7 
5. General Requirements. 7 

5.1 Shell... . . . 7 
5.2 Headband. .... 7 
5.3 Crown Straps. 8 
5.4 Accessories ..... 8 
5.5 Instructions.. . 8 
5.6 Marking.. . . . . . . ....... 8 

. 6. Detailed Requirements. .. ... . . . .. .. 8 
6.1 Shell. . .... . . . .. . . . . . . . ., ....... 8 
6.2 Headband.. . . . . . .. .. .. . . .. ..... 8 
6.3 Crown Straps. .. .... . . .. .... . ......... , . 9 

7. Physical Requirements. . . . . .. ...... . . . .. '" .... 9 
7.1 Insulation Resistance. . . . . .. ... .. ............... .... .......... 9 
7.2 Impact Resistance. . . . . . . . ... . .. ....... . .. ....... '" . . . . . . . . . 9 
7.3 Penetration Resistance. . . . . . . . . . . . . . . . . .. .... .. '" ... 9 
7.4 Weight .................. " ........ ...... .......... .... ... . " .... 9 
7.5 Flammability...... . . . . . . . . . . . .. ..... . . . . . . . . . . . . . . . . . .. .... .... ., . '. ". 9 
7.6 WaterAbsorption .............................. , .. ........ ..... ..... ... 9 

8. Methods of Test ........................ " ........................... ... ........... . 9 
8.1 Preparation of Samples. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... ....... 9 
8.2 Insulation Resistance Test. .................... ....... . , . . .. ............... .. 9 
8.3 Impact Resistance Tests. . . . . . . . . . . . . . . . . .. ......... .... .............. 10 
8.4 Penetration Resistance. . . . . . . . . . . . . .. ............... .... . ....................... 10 
8.5 Flammability ....... , ............ , .......... , ..... , , , . . . . . . . . . . . ............... " 11 
8.6 Water Absorption .................................. " .......... " ....... '" .. 14 

Table 1 Transmitted Forces in Pounds .......... " ............ ,.. .......... .. . .... .. 11 

Figures 
Fig. 1 Brinell Hardness Penetrator Assembly. .. .................... .......... 12 
Fig. 2 Suggested Apparatus for Measurement of Crown Clearance ........ " .. " ....... " 13 

Appendix 
AI. Recommendations Concerning Equipment 

A1.1 Laces ................. , .. . 
A1.2 Painting and Cleaning. '" 
Al.3 Periodic Inspection .. 
AlA Limitation of Protection 
Al.5 Sizes ..... , 
A1.6 Precautions 

............ 15 

. . " ...... 15 
· ........... 15 
· . " ...... " 15 
· . '" ., . " 15 

15 
15 





American National Standard 
Safety Requirements for 

Industrial Head Protection 

1. Scope 

This standard establishes specifications for 
industrial protective helmets for the protec
tion of heads of occupational workers from 
impact and penetration from falling and fly
ing objects and from limited electric shock 
and burn. This standard does not include 
high-voltage protective helmets. Class B. 

2. Definitions 

brim. An integral part of the shell extending 
outward over the entire circumference to pro
tect the face. neck. and shoulders. 

chin strap. An adjustable strap. attached 
directly or indirectly to the shell. and fitting 
under the chin to secure the helmet to the 
head. 

crown straps. That part of the suspension 
which passes over the head. 

headband. That part of the suspension which 
encircles the head. 

helmet. A rigid device that is worn to provide 
protection for the head. or portions thereof. 
against impact. flying particles. or electric 
shock. or any combination thereof: and which 
is held in place by a suitable suspension. 

nape strap. An adjustable strap. attached 
directly or indirectly to the shell. and fitting 
behind the head to secure the helmet to the 
head. 

peak. An integral part of the shell extending 
forward over the eyes only. 

shell. A helmet less suspension. accessories. 
and fittings. 

suspension. The internal cradle of the helmet 
which holds it in place on the head and is 
made up of the headband and crown straps. 

sweatband. That part of the headband. in
tegral or replaceable. which comes in contact 
with at least the wearer's forehead. 
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winter liner_ A snug-fitting cover worn under 
the helmet to protect the head. ears. and neck 
from the cold. 

3. Types and Classes 

Protective helmets shall be of the (ollowing 
types and classes: 

Type 1 - Helmet. full brim 
Type 2 - Helmet. brimless. with peak 
Class A - Limited voltage protection 
Class C - No voltage protection 
Class 0- Li'mited voltage protection. 

Fire Fighters' Service. Type 1. 
only, 

4. Materials 

Materials used in helmet shells shall be 
water-resistant and slow-burning. All materi
als coming in contact with the wearer's head 
shall be non-irritating to normal skin. Materi
als used in Class D helmets shall be fire
resistant (self-extinguishing when tested in 
accordance with Test for Flammability of 
Self-SupportinR Plastics D635-68. published 
in Philadelphia by the American Society for 
Testing and Materials in 1968) and shall be 
non-conductors of electricity. . 

5. General Requirements 

Each helmet shall consist essentially of a 
shell and suspension. Provision shall be made 
for ventilation between the headband and 
shell. 

5.1 Shell. The shell shall be dome-shaped. of 
one-piece seamless construction. There shall 
be no holes in the shell except those for 
mounting suspensions or accessories. 

5.2 Headband. Headbands shall be of leather
ette. plastic. or other suitable materials that 
are comfortahle. 
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5.2.1 Sweatband. Sweatbands shall be 
made of leatherette. plastic. or other suita'ble 
materials that are comfortable. 

5.3 Crown Straps. Crown straps should be 
made of plastic. closely-woven webbing. or 
other suitable material. and conform com
fortably to the shape of the wearer's head. 

5.4 Accessories 

5.4.1 Chin Strap and Nape Strap. The chin 
strap and nape strap shall be adjustable and 
made of closely·woven webbing. leather. elas
tic-webbing combination. plastic. or other 
suitable material not less than I~ inch in 
width. 

5.4.2 Winter Liners. Winter liners should be 
made of fabric. plastic. or other suitable mate
rial. Colored materials shall be fast-dyed. The 
outer surface may be water-resistant. 

5.4.3 Face Shields and Welding Helmets. 
When worn in conjunction with industrial 
protective helmets. face shields and welding 
helmets shall meet the requirements set forth 
in the current American National Standard 
Practice for Occupational and Educational 
Eye and Face Protection, Z87.1-1968, or the 
latest revision thereof. When so worn, helmets 
may be without peaks or brims. 

5.4.4 Lamp Ilracket. The lamp bracket. if 
supplied. shall be plastic or other suitable 
material to hold the lamp properly. The 
bracket shall be designed to provide proper 
beam angle when the helmet is worn in the 
normal position. 

5.5 Instructions. Each helmet shall be accom
panied by instructions explaining the proper 
method of adjusting the suspension and head· 
band. 

5.6 Marking. Each helmet shall be identified 
on the inside of the shell in letters not less 
than l8 inch high. with the name of the 
manufacturer. the American National Stan
dard designation and class. For example: 

Manufacturer 
ANSI Z89.1-1969 
Class A 

6. Detailed Requirements 

6.1 Shell. Type 1 helmet shells shall have a 
continuous brim not less than III inches 
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wide. Type 2 shells shall include a peak ex
tending forward from the crown. 

6.2 Headband. The headband shall be adjust
able in ""-size increments. The size range of 
commercial helmet sizes, from at least 6 ~ to 
8 inclusive, shalJ be accommodated by one or 
more headbands. The size range and adjust
ment shall be marked on the headband in a 
permanently legible manner. When the head
band is adjusted to the maximum designated 
size. there shall be sufficient clearance be
tween the shell and headband to provide ven
tilation. The surface of the headband, in 
contact with the wearer's head, shall not be 
less than one-inch nominal width. Headbands 
(or sweatbands) shall be removeable and re
placeable. 

Comparative Helmet Sizes: 

Headband 
. Size 

Circumferential 
Measurement 

(Inches) 

20Y2 

20
7
" 

2H~ 

21% 
22 
22% 
22 3;4 
231;, 
23Y2 
23~ 
24 '14 
24% 
25 

NOTE: The above meaauremenu are to be made with 
materials that will not stretch. preferably with a tape 
measure. In selecting aizes. measure the circumference of 
the head where the helmet .is normally worn. Note the 
nearest corresponding figure on the chart (or size. Allow· 
able tolerance 01 circumferential me8lurement shall be :k 
I. inch. Nothing in this standard shall be con.trued as 
prohibiting larger or smaller headband .iz~ a. specified. 
Headbands that incorporate an integral nape .trap will 
not neceSsarily conform to the circumlerential measure
ments tabulated above; however. they must accommodate 
the required head aizes. 

6.2.1 Sweatband. The sweatband may be of 
the removeable·replaceable type or may be 
integral with the headband. The sweatband 
shall cover at least the forehead portion of the 
headband. 
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6.3 Crown StraplI. The crown straps, when 
assembled. shall (orm a cradle for supporting 
the helmet on)he wearer's head, so that the 
distance between the top of the head and the 
underside at the shell cannot b~ adjusted to 
less than 1- 1 V4 inches as measured under test 
conditions in 8.3.2. 

7. Physical Requirements 

7.1 Insulation Resistance. Class A and D 
helmets, when tested in accordance with the 
method specified in 8.2 shall withstand 2200 
volts. ACt 60 hertz (root-mean-square value) 
tor one minute, with leakage current not in 
excess of 3 milliamperes. This test is not 
applicable to Class C. 

7.2 Impact Resistance. When tested in accord
ance with the method specified in B.3, helmets 
shall transmit an average force of not more 

. than 850 pounds. and no individual specimen 
shall transmit a force of more than 1000 
pounds. 

7.3 Penetration Resistance. When tested in 
accordance with the method specified in 8.4. 
Classes A and D helmets shall not be pierced 
more than 3/8 inch and Class C helmets not 
more tl)an Yl6 inch, including the thickness of 
the shell material. 

7.4 Weight. The weight of each helmet. com
plete with susp~nsion and headband, but ex
clusive of accessories. shall not exceed 15.0 
ounces for Class A or C helmets or 30.0 ounces 
for Class D helmets. 

7.5 Flammability. For Class A helmets, when 
tested in accordance with the method speci
fied in 8.5, the thinnest section of the shell 
shall burn at a rate not greater than three 
inches per minute. For Class D helmets. the 
thinnest section of the shell shall be self
extinguishing when tested according to 
ASTM D635-68. This test is not applicable to 
Class C. 

7.6 Water Absorption. When tested in accord
ance with the method specified in 8.6. helmet 
shells shall not absorb more than 5.0 percent 
of water. 

8. Methods of Test 

B.1 Preparation of Samples (Insulation Re
sistance and Water Absorption Tests). Where 
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it is evident that the sample helmets have a 
protective coating over the basic material. the' 
exterior surface ot the shell shall be abraded 
until the basic material is exposed using a No. 
60 grit garnet paper. Tests shall be made at 
room temperature (23 :!: 2C or 73.4 :!: 3.6 0 F). 
Controlled relative humidity of 50 :!: 5 percent 
shall be used only in cases of disagreement. 
The temperatures specified in the various test 
procedures shall be interpreted as. the tem
perature of the specimen. 

8.2 Insulation Resistance Test 

B.2.1 Apparatw. The test apparatus shall 
consist of the following: 

(1) A vessel. containing fresh tap water. of 
sufficient size to submerge an inverted helmet 
shell to within 112 inch of the junction of the 
brim with the crown. 

(2) A wire frame for suspending the test 
specimen in the water. 

(3) A source ot 60-hertz alternating current 
with 2200 volts (root-mean-square). 

(4) Wiring and terminals for application of 
voltage across the crown of the test specimen. 

(5) A volt meter of sufficient capacity. 

(6) A millimeter of sufficient capacity and 
accuracy to measure the specified currents. 

B.2.2 Mounting of SpecimeM. The inside of 
the helmet shell (without suspension cir acces
sories) shall be filled with fresh tap water to 
within 1/2 inch of the junction of the brim and 
crown. If a Class A or D shell contains holes in 
the crown near the brim for mounting suspen
sion. it shall be filled to within Ih inch of the 
holes. The shell shall then be submerged in 
the same type of water to the same level as the 
water on the inside of the shell. The volt meter 
and milliammeter shall be attached to the 
circuit. 

8.2.3 Test Procedurea. Care should be taken 
to keep the unsubmerged portion of the shell 
dry so that flashover on application of voltage 
does not occur. The voltage shall be applied 
and increased to 2200 volts. held there for one 
minute. and the current leakage noted. 

B.2.4 Reporting. For each specimen. the 
leakage, current. or evidence of breakdown. 
shall be reported. 
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8.3 Impact Resistance Tests 

8.3.1 Apparotzg. The test apparatus shall 
consist of the following: 

(1) A standard head form. The standard 
head form mentioned throughout this stan
dard is the model head known as "A.M.L. 
Head Size Standard" medium size. 1 

Test-block forms which simulate the stan
dard head form may be employed. The head 
form may be low resonance magnesium K-IA. 
aluminum. or wood. For protection from dam
age. wood head forms may be provided with a 
steel insert in the crown. 

(2) A Brinell penetrator assembly as shown 
in Fig. 1. The impression bar shall be of 1100-0 
aluminum 112 x 1 VR inch. having a pre
determined Brinell hardness of 21 to 24. as 
measured with a 500 kilogram load using a ten 
millimeter ball. The Brinell penetrator used 
in the impact test shall be a hardened steei 
ball 112 inch in diameter. 

(3) A steel ball approximately 3 :~'4 inches in 
diameter and weighing 7.8 to 8.0 pounds. 

(4) A Brinell microscope. or other suitable 
microscope. accurate to 0.05 millimeters. 

8.3.2 Mounting 0/ Specimens. For the im
pact-absorption and penetration-resistance 
tests. the specimen. with adjustment lace (if 
any) removed. and the headband adjusted to 
size 7 I/~. shall be mounted on'the medium size 
(size 7) standard head form so that the drop 
ball. head form. and the penetrator ball are 
center-aligned by means of a plumb bob. The 
center of the crown of the specimen shall be as 
nearly centered as possible. The specimen 
shall be mounted with the back toward the 
fulcrum of the test equipment. To determine 
the clearance. the shell. minus suspension. 
shall be placed on the head form and a dimen
sional reading taken. as shown in Fig. 2. The 
suspension shall then be installed, and anoth
er dimensional reading taken with a 25-pound 
weight. having a Oat surface of not less than 
two inches in diameter. applied to the crown 

'The standard head rorm may be obtained bom the 
National Bureau of Standards. Washington. D.C. 20324: 
Aer~Medical Laboratory. Wright Air Development Cen
ter. Wright· Patterson Air Force Base. Ohio 45433: or 
Nondestructive and Tool Testing DiviNion. 1.lIboratory 
Branch. Quality Assurance Section. Philadelphia !IIa\'lIl 
Shipyard. Philadelphia. Pa 19112. 
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of the shell. The difference in dimensional 
readings shall be the clearance. 

8.3.3 Test Procedures. The Brinell pene
trator assembly. with head form attached. 
shall be placed on a substantially level con
crete floor and located beneath the drop ball 
so that the center of the head form is aligned 
with the center of the drop ball by means of a 
plumb bob. Specimens shall be tested at OaF 
and 120°F. All specimens shall be subjected 
to the test temperature for at least two hours 
prior to impact tests. The impact test should 
be conducted within 15 seconds after the 
removal of the specimen from the tem
perature-conditioning apparatus. The ball 
shall be dropped vertically on the crown from 
a height of 60 inches measured from the 
bottom of the ball to the top of the shell. The 
ball shall not be allowed to strike the speci
men more than once. Impressions shall be 
spaced at least 2 I:: diameters apart. edge to 
edge. and not less than 2 I ~ diameters from the 
edge of the bar. Elliptical impressions shall be 
disregarded if the difference between the min
imum and maximum axis exceeds 0.3 millime
ter. All impressions (rom double blows shaU be 
disregarded. The minimum diameter of the 
impression produced on the impression bar 
shall then be measured to the nearest 0.1 
millimeter with the Brinell microscope. For 
each test the average Brinell hardness num
ber of the impression bar used shall be re
corded. 

8.3.4 Reporting. The average force and the 
greatest individual force for at least three 
specimens tested under one .:roup shall be 
computed and reported. The forces shall be 
computed from impression diameter using 
Table 1 or the following Brinell formula: 

F - 2.2 . H . ;rD . ([)-"[)~ - (F) (Eq 1) 
2 -

where 
F 
H 

D 

d 

transmitted .force in pounds 
average Brinell hardness number of 
the impression bar 
diameter of the impression ball in 
millimeters 
diameter of the impression in mil
limeters 

8.4 Penetration Resistance 
8.4.1 Apparatus. The apparatus shall con

sist of the follo ..... ing; 



REQUIREMENTS FOR INDUSTRIAL HEAD PROTECTION Z89.1 

Table 1 
Transmitted Forces in Pounds 

Rrlnell Hllrdn~'3' Number 

18 19 20 21 22 23 24 25 26 27 28 29 30 

3.9 485 515 540 565 595 620 650 675 700 730 755 785 II lOA 
• 4.0 510 540 570 600 625 655 6110 710 740 765 795 825 1150 .. 

4.1 540 510 600 630 660 690 120 150 715 810 835 865 895 .. 
Qj 

4.2 565 600 630 660 690 120 755 785 8J5 ii5ii 880 910 940 .5 4.3 595 625 660 695 7~5 760 790 825 ii60 890 925 955 990R :3 4.4 625 660 690 125 160 795 830 8s5 1:100 935 970 1000 1040 E 
c 4.5 650 690 725 760 795 835 m 905 940 975 1m i050 J085 
0 4.6 680 720 760 795 835 m 910 950 985 J025 1060 1100 1135 .. 4.7 715 755 790 1130 870 910 950 990 1030 1070 1110 1150 1190 ~ 4.8 745 785 1125 1170 910 950 990 1035 J075 II J5 1155 1200 J240 Q. 

4.9 780 820 m 905 950 995 1035 1080 1125 1165 1210 1255 1295 .5 - 5.0 810 850 900 945 990 1040 1080 1130 1175 1220 1265 1310 1355 
0 5.1 A845 895 940 985 1035 1080 1130 1175 1220 1270 • 1315 1365 1410 .. .. 5.2 aso 930 980 1030 1080 1125 1175 1225 1275 1325 1370 1420 J470 Qj 
E 5.3 920 970 Jimf 1070 1120 1175 1225 1275 J325 J375 1430 1480 J530 
til 5.4 955 1005 1060 1115 1165 1220 1270 J325 J380 1430 J485 1535 1590 is 5.5 8990 J045 1100 1155 1210 1265 1320 1375 1430 1485 1540 1595 1650 

5.6 1030 10115 1140 1200 1255 1310 J370 1425 1480 1540 1600 J655 J710 

NOTE 1: Values below line A exceed or are equal to the lIJ)tCifie;d averaKe force. 
NOTE 2: Values below line 8 exceed or are equal to the IIpecifif'f1 individual forcl'. 

(1) A standard head form as specified in 
B.3.1.1. 

(2) A one-pound plumb bob of steel with a 
point having an included angle of 35 ± 1 
degrees and a maximum point radius of 0.010 
inch. 

8.4.2 Mounting of Specimem. Specimens 
shall be mounted as specified in 8.3.2. 

8.4.3 Test Procedures. The head form 
should be placed on a substantially level con
crete floor beneath the plumb bob. The plumb 
bob shall be dropped ten feet to strike the shell 
within a three·inch diameter circle. the center 
of which will be the geometric center of the 
shell. The plumb bob shall not fall on any 
ridges or injection points. Test shall be con· 
ducted at room temperature. Penetration 
shall be measured along the side of the point 
of the plumb bob and shall include the thick· 
ness of the shell. 

8.4.4 Reporting. The depth of penetration 
shall be reported as the averall'e for three 
specimens. 

8.5 Flammability. Test method ASTM D635· 
68 shall be employed to determine can· 
formance to 7.5. Three strips shall be used in 
lieu of the ten specimens required in ASTM 
D635·68. 
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8.5.1 Preparation of Specimens. At least 
three specimens, l:z inch wide and five inches 
long, shall be cut from a shell, so as to give as 
flat a section as practicable. Each specimen 
shall be marked by scribing lines at I ~·inch 
intervals starting from one end of the speci
men. 

8.5.2 Mounting of SpeCimen. The specimen 
shall be clamped in a support at the end 
farthest from the first If~-inch mark with its 
longitudinal nxis horizontal and its transverse 
axis inclined 45 D. 

8.5.3 TeBt Procedure. The alcohol lamp, or 
gas burner. with a neutral blue flame Ii to ;L~ 
inch in height. shall be placed under the free 
end of the strip and adjusted so that the flame 
tip is just in contact with the material. At the 
end of 30 seconda the flame shall be removed, 
and the specimen allowed to burn. A stop' 
watch shall be started when the flame reaches 
the first mark. and the time observed when 
the flame reaches the 3 I':-inch mark. In the 
case of specimens that are self·extinguishing. 
the burner shall be placed under the free end 
for a second period of 30 seconds. Immediately 
upon removal of the burner, the stopwatch 
shall be started, and the time of after·flaming 
observed. 
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7.89.1 

8.5.4 Reporting. For Class A shells, the 
buming rate, in inches per minute, shall be 
reported as the average for three spe<:imens. 
For Claaa D aheils, the length of time, in 
seconds, that the material continues to burn, 
shall be reported al the average for three 
specimenl. 

8.8 Water AbIorpdoD 

8.8.1 AppCJI'Gtu. The test apparatus shall 
consist of the following: 

(1) An oven of sufficient aize where an even 
and consistent temperature of 120-F can be 
maintained for at le8lt Cour hOUR. 

(2) A veael containinc fresh tap water of 
sufficient size to completely submerre a hel· 

I met shell. 

8.6.2 Mounting 0/ Specime,.... A helmet 
shall be placed in the oven to heat Cor at least 
Cour hours at120oF. 

8.8.3 Te.t Procedwe.. After heat condi· 
tioning for at least four hours at 120 • F, the 
shell shall be weighted. then submerged in 
fresh tap water for 24 hours at atmospheric 
pressure and room temperature. After remov· 
al from the water, the shell shall be wiped 
lightly to remove surface mois.ture with an 
absorbent cloth, or paper towel, and re· 
weighed. 

8.6.4 R.porling. The difference in weight 
(before and after immersion) multiplied by 
100, and divided by the initial weight, equals 
the percent water absorption. The percent· 
water absorption shall be reported as the 
averare for three lpecimens. 

fI 



Appendix 

CThia Appendix ia not a part 01 Ameriean National SlIIndard Specificationa lor Induatrial Head Protectioll. Z89.1· 
1969. but ia included lor inlormation purpoMll only.) . 

AI. Recommendations ConCerning .. 
Equipment 

Al.I Laces. Laces. if any. should always be 
tied securely with a square knot. . 

AI.2 Painting and Cleaning. Caution should 
be exercised if shells are to be painted. since 
some paints and thinners may attack and 
damage the shell and reduce protection. The 
manufacturer should be consulted with regard 
to paints or cleaning materialli for their par
ticular products. A common method of cleAn
ing and sterilization of shells. is dipping them 
in hot -water (approximately l40°F) con
taining a good detergent. for at least a minute. 
Shells should then be scrubbed and rinsed in 
clear water (approximately 140°F). After rin
sing. the shell should be carefully inspected 
for any signs of damage. 

Al.3 Periodic Inspection. All components. 
shells. suspensions. headbands. sweatbands. 
and any accessories should be visually in-

, spected daily for signs of dents. cracks. pene· 
tration. or any other damage due to impact. 
rough treatment. or wear that might reduce 
the degree of safety originally provided. Any 
industrial protective helmet that requires re-
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placement. or replacement of any worn. dam
aged. or detective part. should be removed 
from service until the condition of wear or 
damage has been corrected. 

AI.4 Limitation of Protection. Industrial pro
tective helmets. in accordance with this speci
fication. are designed to provide optimum 
protection under average conditions. Users 
are cautioned that if unusual conditions pre
vail (such as higher or lower extremes of 
temperature than described. or other unusual 
conditions). or if there are signs of abuse or 
mutilation of the helmet ·or any component. 
the margin of safety may be reduced. 

Al.5 Sizes. Provisions may be made by the 
manufacturers of industrial protective hel· 
mets for extra-small or extra·large sizes. 

AI.6 Precautions. Industrial protective hel. 
mets should not be stored or carried on 'the 
rear-window shelf of an automobi1e. since 
sunlight and extreme heat may adversely af. 
fect the degree of protection. Also. in the case 
of emergency stops or accident. the helmet 
might become·a hazardous missile. 

The addition of accessories to the helmet 
may adversely affect the original degree of 
protection. 
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American National StandardS" 

The standard in this booklet is one of n.arly 4.500 standards approy" to date 
by the American National Standards Institute. fOf'merly .he USA Standards In. 
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Inte~notional Organiz~tion for StandardiZation (ISO). the International Electro
technical Commission (I~).' and the Pan American Standards Commission 

. (COPANT). Through these channels American industry makes its position.·felt on 
the international level. American National Standards are on file in the libraries 
of the national standards bodies of more than 50 countries. 
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