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�~�~�-�-�-�-�-�-�~�T�~�H�~�E�~�-�-�-�-�-�-�-�-�~� 

HARD HAT B3> 
BY TOM MEADOR 

PROTECTIVE HEADGEAR OF ONE TYPE OR ANOTHER IS �~�S� OLD AS WARFARE ITSELF. EVEN 
THE FRENCH ARMY, FAMOUS FOR THEIR BERETS, IN WORLD WAR I ISSUED STEEL CAP LINERS 
("CASQUE ADRIAN") AFTER GENERAL ADRIAN NOTICED THAT A SOLDIER WHO HAD RECEIVED A 
HEAD WOUND, ATTRI BUTED HI S ESCAPE FROM DEATH TO THE FACT THAT HE ,HAD CARRI ED HI S 
METAL FOOD BOWL UNDER HIS CLOTH CAP. 

THE U.S. ARMY DEVELOPED THE M1 HELMET AND LINER IN WORLD WAR I I. THE OUTER 
HADFIELD STEEL SHELL (2.3L8S.) AND LINER (0.7 LBS.) TOGETHER WEIGHED APPROXIMATELY 
3 POUNDS WiTH CHIN STRAP. THE �L�I�N�~�R� FACILITATED IN THE ATTACHMENT OF THE SUSPENSION 
SYSTEM AND WAS MADE OF PLASTIC-IMPREGNATED FABRIC. THE RIDDLE TYPE OF �S�U�S�P�E�~�S�I�O�N�,� 

AS USED IN FOOTBALL HELMETS WAS MODIFIED FOR THE INNER LINER. IN NORTH AFRICA IT 
WAS NOTICED THAT THE RIGID HOOK FASTENER OF THE CHIN STRAP WAS A SOURCE OF POTENTIAL 
DANGER BY REMAINING INTACT UNDER THE IMPACT OF BLAST WAVES FROM NEAR-BY DETONATIONS, 
THEREBY JERKING THE HEAD SHARPLY AND VIOLENTLY WITH THE PRODUCTION OF FRACTURES OR 
DISLOCATIONS OF THE CERVICAL VERTEBRAS. A BALL-AND-CLEVIS RELEASE WAS ADDED THAT 
WOULD OPEN UNDER 15 POUNDS OF PRESSURE. 

THE Ml HELMET WITH _ ITS OBsn LETE PLASTIC LINER HAS SINCE AFPEAREr' ,ON , THE; SURPLUS 
MARKET WHERE THEY ARE PICKED Up BY SOME MILITARY MINDED AMATEUR CAVERS. THESE LINERS 
MAKE A CHEAP, LIGHT AND EASILY CONVERTED HELMET, BUT THEY CAN'T BE RECOMMENDED FOR 

�C�A�V�I�"�!�~ �'�i�d�l �'�~� �X�I�;�-�l�~�Y� ARE T()OLIGHT AND CAN BE EASILY CUT WITH TIN··SNI PS OR A �G�O�O�D�K�N �, �~�F�, �: �~�J �"� 
THE INNER LINER IS SAle TO HAVE BEEN ADDED TO THE M1 WHEN IT WAS �N�O�T�I�C�E�D�T�H�A�T �' �, �T �: �I�;�l�~ �: �.�;� 
SURGi;:9NS" �~�E�R�E �'� SPEND I NG TOO MUCH TIME PRY I NG HELMETS OUT OF PEOPLE'S SKULLS. _ �T �,�t�I �~� 

METAL HELMET DID C:JQt ,HAVE THE SPRING-3ACK-INTO-SHAPE TENDENCY AND THE PLASTlC :, LjM.l!= ,lj! I: 

WAS �A�D�R�~�D �r� TO �I�M�P�~�b�V�t�T�H�I�S�. �~ �.� - _ 

�, �; �b�l�.�~�~�D� �~ �, �N�J�U�R�i�E �' �s �" �t�N� CA'jHJG ARE CAUSED BY FALLING OBJECTS OR rHE BUMPING OF THE '; 1(:, _ 
HEAD AGA1NST A FIXED OBJECT. SMOOTH HELMETS WITHOUT RIVET HEADS �P�R�O�T�R�U�U�I�N�~� �O�N �c �T�~�~ �~ �- �:�h� 

OUTSI DE 9F. THE SHELL ARE DETTER BECAUSE LESS ENERGY I S �T�R�A�N�S�M�~� TIED TO THE �.�' �i�·�!�'�E�:�L�~�t� -: �A�~ �, �f�j�b �, �-�:�;� 

AND THE sLOW IS MORE LIKELY TO GLANCE OFF. ALSO HELMETS WITH GROOVES INCREASE .-;; , . " 
FRICTION AND CAUSE MUD TO COLLECT READILY. A HELMET WITH ONLY A SlIilALI,. RIM AROUNI?_,i']'!p _ 
�B�A�C�~�~�N�D� SIDES IS LESS LIKELY TO GET KNOCKED OFF IN TIGHT PLACES. THE FRONT SHOULD 
�H�A�V�~ �, �A� VISOR TO PROTECT THE FOREHEAD, EYES AND NOSE. THE VISOR ALS6 PROTECTS THE 
�E�Y�E�~ �. �F�R�O�M� LAMP GLARE. WINTER LINERS CAN BE OBTAINED FROM MOST MANUFACTURERS OF ' _ 
�H�E�L�M�~�T�S� AND THEY ARE RECOMMENDED FOR CAVERS WHO WANT MORE �P�R�O�T�~�C�~�I�O�N� FOR THEIR EARS, 
THOUGH THEY IMPAIR HEARING TO SOME EXTENT AND ARE HOT. 

'. 10'"' J.: ' . 

�M�~�N�Y� HELMETS ARE MADE OF ALUM i NUM, PLASTIC, AND FIBERGLAS. FIBERGLAS' j :,8;,qO_N--, 
SIDERED TO BE ONE OF THE TOUGHEST IN RELATION TO WEIGHT AND HAS SPRING. A �M�I�L �, �I�J�" �. �~�Y �, �'� 

FIBERGLAS HELMET IS NOW IN DEVELOPMENT THAT MAY EVENTUALLY REPLACE THE OLD �S�T�E�E�~� �~�~� , _, 
HELMETS IN COMBAT. PHOSPHORESCENT PIGMENTS ARE MOLDED INTO SOME HELMETS, �T�H�~�S� 

CAUU.l NG THE HELMET TO ,GLOW FOR LONG PER I ODS ] N THE DARK. I FIT IS KNOCKEQ ' ; FROM: ' 
THE HEAD IT CAN BE EASILY FOUNC' WITH ITS ATT ,,,-CHED LAMP. POLYETHYLENE AND NYLON" " 
�S�U�~�~�E�N�S�I�O�N� SYSTEMS -ARE BETTER THAN COTTON OR LEATH ER /\ S TH:::: TWO LATER HAVE '.f>., 

TENDENCY TO DECAY UNDER MOIST CAVE CONDITIONS. 
. " �~ �.� " I 

1",1;, ' 

A GOOD HELMET I S MADE TO RESI ST TH E I MPACT At"D ADSORB THE SHOCK. T'f-!I S ,I :S �" �'�~� 
�A�r�;�C�p �. �~ �1�~�L �, �1� SHED BY THE SHELL BEl NG MA DE OF A HARD ENOUGH !'.1ATER I AL TO RESI S1" PENETRAT ION " 
AND BY �'�y�;�r�~�J�.�.�.�. �I �? �I�N�G� A SHOCK ABSORBING LINING THAT �D�I�8�T�R�I�I�~�I�J�T�E�8� THF.: FORCE OF IMPAC'T ,';' 

�E�V�E�~ �; �r� Y �O�V�, �.�~�~� THE HE.AD. ALSO THE LIN I NG OR SUSPENS I ON �~�l�V�S �T�E �M� KEEPS THE SHELL AWA!fa,! :J:C-:;' 

�F�R�R �_�!�Y�1 �_ �I �'�~�~�V� PART OF THE HEAD. ,:; ,; , ' ita. . ..: �.�~ �; �~�A �-�'�"� 
, 

SINCE THERE 18 NO �~�A�T�I�O�N�A�L�L�Y� RECOGNIZED AGENCY �~�H�I�C�H� APPROVES PROTECTIVE HATS, 
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PURCHASERS SHOULD INSIST THAT THE HAT COMPLY WITH THE PROVISIONS OF THE AMERICAN 
STANDARD SAFETY, CODE FOR HEAD, EYE, AND RESPIRATORY PROTECTION, Z 2.1-1959. THERE 
ARE THREE CLASSES OF HELMETS RECOGNIZED BY THIS CODE AS FOLLOWSI 
CLASS A GENERAL SERVICE: INTENDED FOR PROTECTION AGAINST IMPACT HAZARDS AND USED 

IN MINING, TUNNELING, BUILDING CONSTRUCTION, ETC. 
CLASS B UTILITY SERVICEI USED EXTENSIVELY BY LINEMEN AND OTHER ELECTRICAL WORKERS. 
CLASS C SPECIAL SERVlcEI DESIGNED SPECIFICALLY FOR LIGHT WEIGHT, COM~ORT, AND 

IMPACT PROTECTION. USED IN OILFIELDS, CERTAIN CONSTRUCTION, ETC. 

CA~ERS ARE MAINLY CONCERNED WITH CLASS A. IN BUYING A HARD HAT A CAVER SHOULD 
BE SURE THAT IT MEETS ONE OF THE CODES (ASA CODE Z2.1-1959; FED. SPEC. GGG-H-L42s; 
EE I SPEC. AP- ~ 1961, OR USDA FOREST SERV. SPEC. 177 A), THE GENERAL REQU I REMENTS OF 
WHICH ARE BRIEIFLY G'IVEN BELOW. 
SHELL. ONE PIECE SEAMLESS CONSTRUCTION AND SO DESIGNED AS TO RESIST THE IMPACT 

OF A BLOW. 
SWEATBAND AND CROWN STRAPS (SUSPENSION SYSTEM)I So DESIGNED AS TO PERMIT A CLEARANCE 

BETWEEN THE TOP OF THE WEARER'S HEAD ' AND SHELL OF ~ ~ ~ li" ~ 
PROPERLY AD.JUSTED. 

IMPACT RESISTANCE: CLASS A, B, AND C HATS ARE TE~TED .BY DROPPING AN 8 POUND STEEL 8ALL 
ON THE CROWN FROM A HEIGHT OF 5 FEET. THEY ARE MOUNTED ON A STANDARD HEAD FORM 
AND THE HAT MUST NOT TRANSMIT AN AVERAGE FORCE OF MORE THAN 850 POUNDS. CLASS 
A AND C ARE TESTED WITH A CROWN CLEARANCE OF li" WHEN A 25 POUND WEIGHT IS 
PLACED ON THE SHELL. 

PENETRATION RESISTANCE: HATS OF ALL CLASSES SHOULD NOT BE EITHER DENTED NOR PIERCED 
FOR MORE TI'lAN tIt WHEN A 1 POUND HARDEl'JED STEEL PLUM 80B I S DROPPED ON THE CROWN 
FROM A HEIGHT OF 10 FEET. 

OTHER REQUIREMENTS: TESTS FOR FLAMMABILITY, WATER ABSORPTION, DIELECTRIC STRENGTH, 
AND OTHER STRENGTH TESTS. 
THE MAIN THING TO LOOK FOR 'WHEN BUYING A HARDHAT IS THE FACT THAT IT HAS ATTACHED 

LABELS IDENTIFYING IT AS MEETING ONE OP THE ABOVE STANDARDS OR CODES. USE A CHIN 
STRAP, IT HELPS ABSORB THE SHOCK AND KEEPS THE HELMET IN PLACE ON YOUR HEAD WHILE 
TAKING A BLOW. IT CAN ALSO SAVE MANV RETREVING TRIPS IN A CAVE. BE SURE YOUR HELMET 
IS AD.JUSTED FOR THE l~" OF CLEARANCE AND YOUR HEAD SI ZE. A STRI P OR TWO OF SCOTCH
LITE TAPE 'ON THE TOP OF THE HELMET MAKES YOU EASILY SEEN FROM ABOVE IN THE DARK. 
NEVER TAKE YOUR HELMET OFF IN A CAVE. AFTER EACH CAVING TRIP CLEAN AND INSPECT THE 
SUSPENSION SYSTEM FOR CRACKS OR CUTS. 

OF COURSE CAVING HELMETS SHOULD HA~E A CARBIDE OR OTHER LIGHT BRACKET THAT 
WILL HOLD THE LIGHT TIGHTLV TO THE HELMET SO IT WON'T COME OFF EASILY. ALL TYPES OF 
BRACKETS ARE S~~N IN CAVING FROM WIRE STANDS TO EASILY ATTACHED METAL HOLDERS. MoST 
HELMETS IN CLASS A COME WITH A LIGHT ATTACHMENT. 

IF YOU USE A TIP REAMER, 00 NOT ATTACH IT TO THE SUSPENSION SYSTEM OF YOUR 
HELMET. A CAVER IN A RECENT ACCIDENT GOT HIS SCALP REAMED. SOME ATTACH THE REAMER 
TO THE SNAP-ST,RAP THAT COMES ON THE BACK OF SOME HELMETS AfIID ALLOW I T TO HANG DOWN 
THE BACK OF THEIR NECKS WHERE IT SCRATCHES WORSE THAN WOOL "UNDIES". A PIECE OF 
AQUARIUM TUBING CAN BE SLIPPED OVER THE REAMER WHERE IT WILL SERVE TO KEEP THE REAMER 
CLOSED. OTHERS MERELY ATTACH THE REAMER BY A CHAIN OR RUBBER BAND TO THE CARBIDE 
LIGHT OR BRACKET. ANOTHER TRICK IS A 6-8 INCH LENGTH OF 0.010" DIAMETER STAINLESS 
WIRE WHICH MAY BE LOOPED AROUND THS REFLECTOR OF THE CARBIDE LAMP. 

BY J. T. MEADOR 

~ BALLISTICS, OFFICE OF THE SURGEON GENERAL, DEP.ARTMENT OF THE ARMY, 1962 
CHAPTER XI, "PERSONNEL PROTECTIVE ARMOR". 

"USEFUL IDEAS You C~N USE", BY ROGER BRUCKER, COG SQUEAKS, VOL. 3, SPELEO DIGEST 1960 
CROWD AND RIOT CONTROLL, BY CO,L. REX ApPLEGATE, THE STACKPOLE CO., 1964 
SAFETv-.N INDUSTRV SERIESI MECHANICAL AND PHVSICAL HAZARDS, No.3 BULLETIN 231 , 

"PERSONAL PROTECTIVE EQUIPMENT", U:-S. DEPT. OF L~~OR, BUREAU OF LABOR STANDAR~S. 
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