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   A preparatory course assembled for the 
Architectural Record Examinations

Data accumulated from Kent Ballast's “Architecture Exam Review,” 
and various sources of the Internet

(This is only for educational purposes)
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fkqRlar`qflk
 táíÜ=ÅçåíÉãéçê~êó=ã~íÉêá~äëI=

ÄìáäÇáåÖ=çéÉåáåÖëI=Öä~òáåÖ=~åÇ=
ÑÉåÉëíê~íáçå=~êÉ=åç=äçåÖÉê=ïÜ~í=
ïÉ=ìëÉÇ=íç=~ÇÇêÉëë=~ë=Çççêë=~åÇ=
ïáåÇçïëK

 ^=ïáåÇçï=Å~å=~Çãáí=äáÖÜí=áå=íÜÉ=
ëíêìÅíìêÉ=Äìí=áí=ïáää=~äëç=íÜÉêã~ääó=
áåëìä~íÉ=íÜÉ=ëíêìÅíìêÉ=I=ãáåáãáòÉ=
ëçìåÇ=íê~åëãáëëáçåI=Åçåíêçä=íÜÉ=
~ãçìåí=çÑ=äáÖÜí=áå=ÜáJíÉÅÜ=
ãÉíÜçÇë=ÉíÅK

U.S. Embassy in Nicosia Cyprus, 

Interior of the Institute du monde Arabe, Paris. – 
Image Source:  http://picasaweb.google.com/soledadrodriguez/AMIGOS/photo#5067864545142251634.
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allR=lmbkfkdp
 aççêë=~êÉ=ëí~åÇ~êÇáòÉÇ=çéÉåáåÖë=çå=ÄìáäÇáåÖëK==

qÜÉó=ÅçåëíáíìíÉ=~=éêáã~êó=íóéÉ=çÑ=îçáÇ=íÜ~í=
ÄêÉ~âë=íÜÉ=ëçäáÇ=íÉñíìêÉ=çÑ=íÜÉ=ï~ääëK==qÜÉó=Å~å=
~ääçï=çê=ÄäçÅâ=íÜÉ=ÑçääçïáåÖW
 qê~åëáíáçå=Ñêçã=çåÉ=ëé~ÅÉ=íç=~åçíÜÉê
 sáëì~ä=~åÇ=~ìê~ä=Åçåí~Åí=~åÇ=íÜìë=éêáî~ÅóI
 cáêÉ=êÉëáëí~åÅÉ=~åÇ=ë~ÑÉíóI
 `çåíêçä=çÑ=äáÖÜíI
 tÉ~íÜÉê=éêçíÉÅíáçåI=ÉíÅ

 aççêë=~êÉ=ëçäáÇ=ã~íÉêá~ä=íÜ~í=Å~å=~í=~åó=ÖáîÉå=
íáãÉ=ÄÉ=é~êí=çÑ=íÜÉ=ëçäáÇ=ï~ääë=çê=~å=çéÉåáåÖ=
íÜêçìÖÜ=íÜÉãK

 qÜÉêÉ=~êÉ=íÜêÉÉ=ã~àçê=ÅçãéçåÉåíë=íç=~=Çççê=
ëóëíÉãW
 qÜÉ=ÇççêI=íÜÉ=Ñê~ãÉI=~åÇ=íÜÉ=Ü~êÇï~êÉK

 b~ÅÜ=çÑ=íÜÉëÉ=ÅçãéçåÉåíë=åÉÉÇë=íç=ÄÉ=
ÇÉëáÖåÉÇ=Ñçê=íÜÉ=ëéÉÅáÑáÉÇ=éìêéçëÉ=íÜÉ=Çççê=ïáää=
ëÉêîÉK

Remember the Alamo? – 
.
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allR=lmbkfkdp
 dáîÉå=íÜÉ=Çá~Öê~ãI=íÜÉ=à~ãÄ=çå=íÜÉ=

ëáÇÉ=ïÜÉêÉ=íÜÉ=ÜáåÖÉë=~êÉ=äçÅ~íÉÇ=áë=
Å~ääÉÇ=“ÜáåÖÉ=à~ãÄÒ=ïÜáäëí=íÜÉ=çééçëáíÉ=
ëáÇÉ=áë=Å~ääÉÇ=íÜÉ=“ëíêáâÉ=à~ãÄÒK

 ^åçíÜÉê=ãÉíÜçÇ=çÑ=~ÇÇêÉëëáåÖ=íÜÉ=
áëëìÉ=çÑ=Çççê=ëïáåÖ=áë=Äó=Å~ääáåÖ=íÜÉ=
çéÉåáåÖ=ëáÇÉ=~ë=“Çççê=Ü~åÇÒ=çê=
“Ü~åÇáåÖÒ=

 e~åÇáåÖ=áë=~ÇÇêÉëëÉÇ=Äó=ëéÉÅáÑáÉêëI=
Ü~êÇï~êÉ=ëìééäáÉêë=~åÇ=ã~åìÑ~ÅíìêÉêë=
íç=áåÇáÅ~íÉ=íÜÉ=íóéÉ=çÑ=Ü~êÇï~êÉ=íÜ~í=
ãìëí=ÄÉ=ìëÉÇK

 pçãÉ=Ü~êÇï~êÉ=ã~ó=çåäó=ïçêâ=çå=çåÉ=
ÇáêÉÅíáçå=ÄÉÅ~ìëÉ=çÑ=íÜÉ=ï~ó=íÜÉ=ëíêáâÉ=
ëáÇÉ=áë=ÄÉîÉäÉÇI=çê=áí=Å~å=ïçêâ=çå=ÄçíÜ=
ÇáêÉÅíáçåë=áå=ïÜáÅÜ=Å~ëÉ=áí=áë=Å~ääÉÇ=
“êÉîÉêëáÄäÉÒ=çê=“åçå=Ü~åÇÉÇÒK
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allR=lmbkfkdp

 qÜÉ=Ü~åÇ=çÑ=~=Çççê=áë=
ÇÉíÉêãáåÉÇ=Ñêçã=íÜÉ=
çìíëáÇÉK==få=ëáíì~íáçåë=
ïÜÉêÉ=áí=áë=~ãÄáÖìçìë=
ïÜÉêÉ=“çìíëáÇÉÒ=áëI=íÜ~í=áë=
íÜÉ=ëáÇÉ=ïÜÉêÉ=íÜÉ=ÜáåÖÉë=
~êÉ=åçí=îáëáÄäÉK

Typical countertop details – 
Image Source:  Ballast, David, K.: Architecture Exam Review, Volume II: Nonstructural Topics, 4th Edition, Belmont, CA, 1998, pg21-2.
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allR=lmbkfkdp
 aççêë=~êÉ=Åä~ëëáÑáÉÇ=Äó=íÜÉ=ÑìåÅíáçå=íÜÉó=

ëÉêîÉI=íÜÉáê=çéÉê~íáçåI=~åÇ=íÜÉ=ã~íÉêá~ä=
íÜÉó=~êÉ=ã~ÇÉ=çÑK
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jbq^i=allRp=^ka=cR^jbp
 aççê=íóéÉëW
 qÜÉ=íÜêÉÉ=ãçëí=Åçããçå=

íóéÉë=çÑ=ãÉí~ä=Çççêë=~êÉ=íÜÉ=
ÑäìëÜI=ë~ëÜI=~åÇ=äçìîÉêÉÇK

 tÜÉêÉ=íê~Çáíáçå~ä=~ééÉ~ê~åÅÉ=
áë=êÉèìáêÉÇI=óÉí=ãÉí~ä=áë=
éêÉÑÉêêÉÇ=~ë=ã~íÉêá~äI=ëíÉÉä=
Çççêë=íÜ~í=êÉëÉãÄäÉ=ïççÇ=
é~åÉäÉÇ=ÇÉëáÖåëI=
áåÅçêéçê~íáåÖ=áåëìä~íáåÖ=ÅçêÉë=
~êÉ=~î~áä~ÄäÉK

 píÉÉäI=ëí~áåäÉëë=ëíÉÉäI=ÄêçåòÉI=
~åÇ=~äìãáåìã=~êÉ=Åçããçå=
ãÉí~äë=ìëÉÇ=Ñçê=Çççêë=
~äíÜçìÖÜ=çíÜÉê=ãÉí~äë=ã~ó=ÄÉ=
~î~áä~ÄäÉK==m~áåíÉÇ=ëíÉÉä=áë=íÜÉ=
ãçëí=ÅçããçåK
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jbq^i=allRp=^ka=cR^jbp

 `çåëíêìÅíáçåW
 píÉÉä=Çççêë=E~äëç=Å~ääÉÇ=Üçääçï=

ãÉí~ä=ÇççêëF=~êÉ=ÅçåëíêìÅíÉÇ=
çÑ=ÅçäÇ=êçääÉÇ=ëíÉÉä=NU=~åÇ=NQ=
Ö~ìÖÉ=íÜáÅâåÉëëÉë=~êÉ=íÜÉ=
ãçëí=Åçããçå=ìëÉÇ=OM=~åÇ=NS=
Ö~ìÖÉ=~êÉ=~äëç=~î~áä~ÄäÉK

 qÜÉ=Ñ~ÅÉ=çÑ=íÜÉ=Çççê=áë=~ÑÑáñÉÇ=
íç=~=ÅçêÉ=çÑ=ÜçåÉóÅçãÄÉÇ=âê~Ñí=
é~éÉêI=Ü~êÇÄç~êÇI=ëíÉÉä=êáÄë=çê=
çíÜÉê=ã~íÉêá~ä=íÜ~í=ëÉêîÉë=~ë=
ëâÉäÉíçåK

 qÜÉ=ÉÇÖÉë=~êÉ=ã~ÇÉ=çÑ=ëíÉÉä=
ÅÜ~ååÉäëI=~åÇ=ãáåÉê~ä=ïççä=çê=
çíÜÉê=ëçìåÇ=áåëìä~íçêë=~êÉ=
ìëÉÇ=íç=Ç~ãéÉå=åçáëÉK

 páòÉëW
 lÑ=ÅçìêëÉ=~åó=Çççêë=Å~å=ÄÉ=

Åìëíçã=ã~ÇÉ=~í=~åó=ëáòÉI=Äìí=
ëí~åÇ~êÇ=ïáÇíÜë=çÑ=OÛI=OÛJQÒI=OÛJ
SÒI=OÛJUÒI=PÛI=PÛJQÒI=PÛJSÒI=PÛJUÒI=
~åÇ=QÛ=~êÉ=~î~áä~ÄäÉK

 pí~åÇ~êÇ=ÜÉáÖÜíë=~êÉ=SÛJUÒ=
~åÇ=TÛK

 qÜÉêÉ=áë=çåÉ=ëí~åÇ~êÇ=
íÜáÅâåÉëë=~åÇ=íÜ~í=áë=N=PLQÒK
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jbq^i=allRp=^ka=cR^jbp
 cê~ãÉëW
 cçê=ãÉí~ä=Ñ~ãÉë=íÜÉ=Çççê=ÇçÉë=åçí=

åÉÅÉëë~êáäó=Ü~îÉ=íç=ÄÉ=ãÉí~ä=íççK==cê~ãÉë=
ã~ÇÉ=çÑ=ëÜÉÉí=ëíÉÉäI=ÄÉåí=áåíç=ëÜ~éÉ=~êÉ=
~î~áä~ÄäÉ=Ñçê=~ää=éê~ÅíáÅ~ä=íóéÉë=çÑ=ÇççêëK

 cê~ãÉë=~êÉ=ã~ÇÉ=çÑ=NOI=NQI=çê=NS=Ö~ìÖÉ=
ëíÉÉäK

 qÜÉ=Ñê~ãÉ=áë=êÉáåÑçêÅÉÇ=ïáíÜ=ÜÉ~îáÉê=Ö~ìÖÉ=
ëíÉÉä=~í=íÜÉ=éçáåí=çÑ=ÜáåÖÉë=~åÇ=ëíêáâÉëK

 ^åÅÜçêáåÖ=ÇÉîáÅÉë=~êÉ=ìëÉÇ=áåëáÇÉ=íÜÉ=Ñê~ãÉ=
íç=ëÉÅìêÉ=áí=çå=ã~ëçåêóI=Öóéëìã=Äç~êÇI=
ÅçåÅêÉíÉ=çê=ïÜ~íÉîÉê=ã~íÉêá~ä=áë=ìëÉÇ=Ñçê=
íÜÉ=ï~ääëK

 tÜÉå=ÑáêÉ=ê~íáåÖ=áë=çîÉê=OM=ãáåìíÉëI=ëíÉÉä=
Ñê~ãáåÖ=áë=~äãçëí=ÉñÅäìëáîÉäó=ìëÉÇ
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For a wall assembly of required rating of 2 
hours, what is the minimum rating for doors?

a. ¾ hr
b. 1 hr
c. 1½ hr
d. 2 hr

c. 1½ hr

IBC TABLE 715.4
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jbq^i=allRp=^ka=cR^jbp
 cê~ãÉëW
 píÉÉä=Ñê~ãÉë=~êÉ=ã~åìÑ~ÅíìêÉÇ=áå=íÜêÉÉ=íóéÉëW=

NK låÉ=éáÉÅÉI=ïÉäÇÉÇ=Ñê~ãÉë;=låÉJéáÉÅÉ=Ñê~ãÉë=ãìëí=ÄÉ=ëÉí=áå=
éä~ÅÉ=ÄÉÑçêÉ=íÜÉ=é~êíáíáçå=áë=ÅçåëíêìÅíÉÇ

OK håçÅâJÇçïå=EhaFI=ïÜÉêÉ=íÜÉ=íïç=à~ãÄ=ëÉÅíáçåë=~åÇ=ÜÉ~Ç=
ëÉÅíáçå=~êÉ=ëÜáééÉÇ=íç=íÜÉ=àçÄ=ëáíÉ=~ë=ëÉé~ê~íÉ=éáÉÅÉë;=çê=

PK ^åÇ=~ë=päáéJçå=Ñê~ãÉëK==håçÅâJÇçïå=~åÇ=ëäáéJçå=Ñê~ãÉë=Å~å=ÄÉ=
ëÉí=~ÑíÉê=Öóéëìã=ï~ääÄç~êÇ=é~êíáíáçåë=~êÉ=ÄìáäíK=päáéJçå=Ñê~ãÉë=
~êÉ=åçí=~î~áä~ÄäÉ=ïáíÜ=ïÉäÇÉÇ=ÅçêåÉêë=~åÇ=ëÜçìäÇ=ÄÉ=~îçáÇÉÇ=áÑ=
íÜÉ=~ééÉ~ê~åÅÉ=çÑ=~=àçáåí=áë=çÄàÉÅíáçå~ÄäÉK=

 ^äìãáåìã=Ñê~ãÉë=Å~å=ÄÉ=ìëÉÇ=Ñçê=ÄçíÜ=~äìãáåìã=~åÇ=ïççÇ=
ÇççêëK=qÜÉó=~êÉ=ÅçåëíêìÅíÉÇ=çÑ=ÉñíêìÇÉÇ=ëÉÅíáçåëK==qÜÉêÉÑçêÉ=
íÜÉó=Å~å=Ü~îÉ=íÜáååÉê=Ñ~ÅÉ=ÇáãÉåëáçåë=~åÇ=ãçêÉ=áåíêáÅ~íÉ=
ëÜ~éÉë=íÜ~å=áí=ïçìäÇ=ÄÉ=éçëëáÄäÉ=ïáíÜ=ÄÉåí=ëíÉÉäK=

 píÉÉä=Ñê~ãÉë=~êÉ=é~áåíÉÇI=ÉáíÜÉê=áå=Ñ~Åíçêó=ÉåîáêçåãÉåí=çê=çå=
ëáíÉK=^äìãáåìã=Ñê~ãÉë=~êÉ=ÉáíÜÉê=~åçÇáòÉÇ=ïáíÜ=íÜÉ=ëí~åÇ~êÇ=
~åçÇáòÉÇ=ÅçäçêëI=çê=íÜÉó=Å~å=ÄÉ=Ñ~ÅíçêóJÅç~íÉÇ=ïáíÜ=~=î~êáÉíó=çÑ=
Åçäçêë=ïáíÜ=Ä~âÉÇ=~ÅêóäáÅ=é~áåíë=~åÇ=çíÜÉê=ÑáåáëÜÉëK=
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tlla=allRp=^ka=cR^jbp
 tççÇ=Çççêë=~êÉ=íÜÉ=ãçëí=

Åçããçå=íóéÉë=Ñçê=ÄçíÜ=
êÉëáÇÉåíá~ä=~åÇ=ÅçããÉêÅá~ä=
ÅçåëíêìÅíáçåK=qÜÉó=~êÉ=~î~áä~ÄäÉ=
áå=~=î~êáÉíó=çÑ=ëíóäÉëI=ëáòÉëI=
ÑáåáëÜÉëI=~åÇ=ãÉíÜçÇë=çÑ=
çéÉê~íáçåK=

 aççê=qóéÉëW==
 tççÇ=Çççêë=Å~å=ÄÉ=Åä~ëëáÑáÉÇ=

~ÅÅçêÇáåÖ=íç=íÜÉáê=çéÉê~íáçåK=
pïáåÖáåÖ=Çççêë=~êÉ=íÜÉ=ãçëí=íóéáÅ~ä=
íóéÉ=~åÇ=ÑìåÅíáçå=Äó=ÄÉáåÖ=ÜáåÖÉÇ=çê=
éáîçíÉÇ=çå=çåÉ=ëáÇÉK=qÜÉó=~êÉ=
êÉä~íáîÉäó=áåÉñéÉåëáîÉI=É~ëó=íç=áåëí~ääI=
~åÇ=Å~å=~ÅÅçããçÇ~íÉ=~=ä~êÖÉ=
îçäìãÉ=çÑ=íê~ÑÑáÅK=
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tlla=allRp=^ka=cR^jbp
 açìÄäÉJ~ÅíáåÖ=Çççêë=ëïáåÖ=áå=ÄçíÜ=

ÇáêÉÅíáçåë=ïÜÉå=ãçìåíÉÇ=çå=éáîçí=
Ü~êÇï~êÉ=çê=ëéÉÅá~ä=ÇçìÄäÉJ~ÅíáåÖ=
ÜáåÖÉëK=

 mçÅâÉí=ëäáÇáåÖ=Çççêë=íê~îÉä=çå=~=íçé=
íê~Åâ=~åÇ=ãçîÉ=Üçêáòçåí~ääó=áåíç=~=
éçÅâÉí=Äìáäí=áåíç=íÜÉ=ï~ääK=qÜÉó=~êÉ=
ÖççÇ=Ñçê=äáãáíÉÇ=ëé~ÅÉI=Äìí=íÜÉó=~êÉ=
~ïâï~êÇ=íç=çéÉê~íÉ=~åÇ=ä~íÅÜáåÖ=
~åÇ=ëÉ~äáåÖ=~êÉ=ÇáÑÑáÅìäíK=

 _áJé~ëë=ëäáÇáåÖ=Çççêë=~äëç=íê~îÉä=çå=
~=íçé=çê=Äçííçã=ê~áä=~åÇ=~êÉ=çÑíÉå=
ìëÉÇ=Ñçê=ÅäçëÉí=Çççêë=ïÜÉêÉ=ëé~ÅÉ=áë=
äáãáíÉÇK=_áJÑçäÇáåÖ=~åÇ=ãìäíáJÑçäÇáåÖ=
Çççêë=~êÉ=~äëç=ìëÉÇ=Ñçê=ÅäçëÉíë=~åÇ=
çíÜÉê=ä~êÖÉ=çéÉåáåÖë=ïÜÉêÉ=Ñìää=
~ÅÅÉëë=åÉÉÇë=íç=ÄÉ=éêçîáÇÉÇ=ïÜÉå=
íÜÉ=Çççêë=~êÉ=çéÉåK=
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tlla=allRp=^ka=cR^jbp

 aççê=qóéÉë=ÅçåíKW
 qÜÉ=íïç=éêáã~êó=íóéÉë=çÑ=

ïççÇ=Çççêë=~êÉ=íÜÉ=ÑäìëÜ=
Çççê=~åÇ=íÜÉ=é~åÉä=ÇççêK==
cäìëÜ=Çççêë=Åçåëáëí=çÑ=~=
íÜáåI=Ñä~í=îÉåÉÉê=ä~ãáå~íÉÇ=íç=
î~êáçìë=íóéÉë=çÑ=ÅçêÉë=~ë=
ÇÉëÅêáÄÉÇK=m~åÉä=Çççêë=
Åçåëáëí=çÑ=ëçäáÇ=îÉêíáÅ~ä=
ëíáäÉë=~åÇ=Üçêáòçåí~ä=ê~áäë=
íÜ~í=ëÉêîÉ=~ë=~=Ñê~ãÉ=Ñçê=
Ñä~í=çê=ê~áëÉÇ=é~åÉäëK=
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e^Rat^Rb
 e~êÇï~êÉ=áåÅäìÇÉë=íÜÉ=î~êáçìë=íóéÉë=çÑ=ÑáåáëÜ=Ü~êÇï~êÉ=åçêã~ääó=ÑçìåÇ=

çå=áåíÉêáçê=~åÇ=ÉñíÉêáçê=ÇççêëI=ïÉ~íÜÉê=ëíêáééáåÖI=ÉäÉÅíêáÅ~ä=äçÅâáåÖ=
ÇÉîáÅÉëI=~åÇ=ïáåÇçï=çéÉê~íçêëK=`~ÄáåÉí=Ü~êÇï~êÉ=~åÇ=Åìêí~áå=~åÇ=
Çê~éÉêó=Ü~êÇï~êÉ=~êÉ=Åä~ëëáÑáÉÇ=~ë=~=ÇáÑÑÉêÉåí=íóéÉ=~åÇ=áåÅäìÇÉÇ=ïáíÜ=
íÜçëÉ=áíÉãëK

 cìåÅíáçåë=çÑ=e~êÇï~êÉW
e~êÇï~êÉ=áë=~=îáí~ä=é~êí=çÑ=~åó=Çççê=çéÉåáåÖ=~ëëÉãÄäóK=få=ÖÉåÉê~äI=Ü~êÇï~êÉ=
Å~å=ÄÉ=ÖêçìéÉÇ=~ÅÅçêÇáåÖ=íç=íÜÉ=ÑìåÅíáçå=áí=ëÉêîÉë=Ä~ëÉÇ=çå=íÜÉ=ÑçääçïáåÖ=äáëíK
 e~åÖáåÖ=íÜÉ=ÇççêW=ÜáåÖÉëI=éáîçíëI=~åÇ=ÅçãÄáå~íáçå=éáîçíë=~åÇ=ÅäçëÉêëK=
 léÉê~íáåÖ=íÜÉ=ÇççêW=Ü~åÇäÉëI=ä~íÅÜëÉíëI=éìëÜ=éä~íÉëI=~åÇ=éìää=Ä~êëK=
 `äçëáåÖ=íÜÉ=ÇççêW=Çççê=ÅäçëÉêë=~åÇ=ÅçãÄáå~íáçå=éáîçíë=~åÇ=ÅäçëÉêëK=
 içÅâáåÖ=íÜÉ=ÇççêW=äçÅâëÉíëI=ÇÉ~Ç=ÄçäíëI=ÑäìëÜ=ÄçäíëI=ÉäÉÅíêáÅ=äçÅâëI=~åÇ=çíÜÉê=ëéÉÅá~ä=

ÇÉîáÅÉëK=
 pÉ~äáåÖ=íÜÉ=ÇççêW=ïÉ~íÜÉê=ëíêáééáåÖI=ëçìåÇ=ëÉ~äëI=ëãçâÉ=ëÉ~äëK=
 mêçíÉÅíáåÖ=íÜÉ=ÇççêW=âáÅâ=éä~íÉëI=ÅçêåÉê=éêçíÉÅíáçåI=~åÇ=ëáãáä~ê=ã~íÉêá~äëK

16

e^Rat^Rb
 eáåÖáåÖ=áë=íÜÉ=ãçëí=Åçããçå=ãÉíÜçÇ=çÑ=

~íí~ÅÜáåÖ=~=Çççê=íç=~=Ñê~ãÉK=eáåÖÉë=Å~å=ÄÉ=
êÉÑÉêêÉÇ=íç=~ë=Äìííë=ÄÉÅ~ìëÉ=íÜÉó=ìëì~ääó=
~êÉ=~íí~ÅÜÉÇ=íç=íÜÉ=Äìíí=ÉÇÖÉ=çÑ=~=ÇççêK=

 eáåÖÉë=Åçåëáëí=çÑ=íïç=äÉ~îÉë=ïáíÜ=~å=çÇÇ=
åìãÄÉê=çÑ=âåìÅâäÉë=çå=çåÉ=äÉ~Ñ=~åÇ=~å=ÉîÉå=
åìãÄÉê=çÑ=âåìÅâäÉë=çå=íÜÉ=çíÜÉêK=qÜÉ=
âåìÅâäÉë=~êÉ=~íí~ÅÜÉÇ=ïáíÜ=~=éáåK=qÜÉ=éáå=
~åÇ=âåìÅâäÉë=Ñçêã=íÜÉ=Ä~êêÉä=çÑ=íÜÉ=ÜáåÖÉI=
ïÜáÅÜ=áë=ÑáåáëÜÉÇ=ïáíÜ=~=íáéK

 qÜÉêÉ=~êÉ=Ñçìê=Ä~ëáÅ=íóéÉë=çÑ=ÜáåÖÉëW=
 Ñìää=ãçêíáëÉI=
 Ü~äÑ=ãçêíáëÉI=
 Ñìää=ëìêÑ~ÅÉI=
 ~åÇ=Ü~äÑ=ëìêÑ~ÅÉK=
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e^Rat^Rb
 eáåÖÉë=ÅçåíKW

 cìää=ãçêíáëÉ=áë=íÜÉ=ãçëí=Åçããçå=íóéÉ=~åÇ=
Ü~ë=ÄçíÜ=äÉ~îÉë=Ñìääó=ãçêíáëÉÇ=áåíç=íÜÉ=
Ñê~ãÉ=~åÇ=ÉÇÖÉ=çÑ=íÜÉ=ÇççêK=

 e~äÑJ=ëìêÑ~ÅÉ=ÜáåÖÉë=Ü~îÉ=çåÉ=äÉ~Ñ=ãçìåíÉÇ=
çå=íÜÉ=Ñ~ÅÉ=çÑ=íÜÉ=Çççê=~åÇ=íÜÉ=çíÜÉê=äÉ~Ñ=
ãçêíáëÉÇ=áåíç=íÜÉ=Ñê~ãÉK=

 e~äÑJãçêíáëÉ=ÜáåÖÉ=äÉ~îÉë=~êÉ=ëìêÑ~ÅÉJ
~ééäáÉÇ=íç=íÜÉ=Ñê~ãÉ=~åÇ=ãçêíáëÉÇ=áåíç=íÜÉ=
ÉÇÖÉ=çÑ=íÜÉ=ÇççêK=

 cìääJëìêÑ~ÅÉ=ÜáåÖÉë=~êÉ=~ééäáÉÇ=íç=íÜÉ=Ñ~ÅÉ=
çÑ=ÄçíÜ=íÜÉ=Çççê=~åÇ=Ñê~ãÉK=

 qÜÉ=î~êáçìë=íóéÉë=çÑ=ÜáåÖÉë=~êÉ=ìëÉÇ=ïÜÉå=
íÜÉ=Çççê=çê=íÜÉ=Ñê~ãÉ=Å~ååçí=ÄÉ=ãçêíáëÉÇK=
cçê=Éñ~ãéäÉI=~=Ü~äÑJãçêíáëÉ=ÜáåÖÉ=ã~ó=ÄÉ=
ÄçäíÉÇ=çê=ïÉäÇÉÇ=íç=~=ÜÉ~îó=ëíÉÉä=Ñê~ãÉK=
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e^Rat^Rb
 eáåÖÉë=ÅçåíKW

 qÜÉêÉ=~êÉ=~äëç=ëéÉÅá~ä=íóéÉë=çÑ=ÜáåÖÉëK=
R~áëÉÇ=Ä~êêÉä=ÜáåÖÉë=~êÉ=ìëÉÇ=ïÜÉå=
íÜÉêÉ=áë=åçí=êççã=Ñçê=íÜÉ=Ä~êêÉä=íç=
ÉñíÉåÇ=é~ëí=íÜÉ=íêáãK=qÜÉ=Ä~êêÉä=áë=
çÑÑëÉí=íç=~ääçï=çåÉ=äÉ~Ñ=íç=ÄÉ=ãçêíáëÉÇ=
áåíç=íÜÉ=Ñê~ãÉK=pïáåÖ=ÅäÉ~ê=ÜáåÖÉë=Ü~îÉ=~=
ëéÉÅá~ä=ëÜ~éÉ=íÜ~í=~ääçïë=íÜÉ=Çççê=íç=
ëïáåÖ=VM=ÇÉÖêÉÉë=ëç=íÜ~í=íÜÉ=Ñìää=
çéÉåáåÖ=çÑ=íÜÉ=Çççêï~ó=áë=~î~áä~ÄäÉK=

 táíÜçìí=~=ëïáåÖ=ÅäÉ~ê=ÜáåÖÉI=ëí~åÇ~êÇ=
Ü~êÇï~êÉ=ÇÉÅêÉ~ëÉë=íÜÉ=çéÉåáåÖ=ïáÇíÜ=
Äó=íÜÉ=íÜáÅâåÉëë=çÑ=íÜÉ=Çççê=ïÜÉå=áí=áë=
çéÉå=VM=ÇÉÖêÉÉëK=
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e^Rat^Rb
 eáåÖÉë=ÅçåíKW
 eáåÖÉë=~êÉ=~î~áä~ÄäÉ=ïáíÜ=çê=ïáíÜçìí=Ä~ää=

ÄÉ~êáåÖë=~åÇ=áå=íÜêÉÉ=ïÉáÖÜíëK=tÜáÅÜ=íóéÉ=íç=
ìëÉ=ÇÉéÉåÇë=çå=íÜÉ=Çççê=ïÉáÖÜí=~åÇ=ÑêÉèìÉåÅó=
çÑ=ìëÉW
 içïJÑêÉèìÉåÅó=ÇççêëI=äáâÉ=êÉëáÇÉåíá~ä=

ÇççêëI=Å~å=ìëÉ=ëí~åÇ~êÇJïÉáÖÜíI=éä~áåJ
ÄÉ~êáåÖ=ÜáåÖÉëK=

 jçëí=ÅçããÉêÅá~ä=~ééäáÅ~íáçåë=êÉèìáêÉ=
ëí~åÇ~êÇJ=ïÉáÖÜíI=Ä~ääJÄÉ~êáåÖ=ÜáåÖÉëK=

 eáÖÜJÑêÉèìÉåÅó=~ééäáÅ~íáçåë=ëìÅÜ=~ë=çÑÑáÅÉ=
ÄìáäÇáåÖ=Éåíê~åÅÉëI=íÜÉ~íÉêëI=~åÇ=ëç=ÑçêíÜI=
êÉèìáêÉ=ÜÉ~îóJïÉáÖÜíI=Ä~ääJÄÉ~êáåÖ=ÜáåÖÉëK=

 få=~ÇÇáíáçåI=Ä~ääJÄÉ~êáåÖ=ÜáåÖÉë=~êÉ=
êÉèìáêÉÇ=Ñçê=ÑáêÉJê~íÉÇ=~ëëÉãÄäáÉë=~åÇ=çå=
~ää=Çççêë=ïáíÜ=ÅäçëÉêëK
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e^Rat^Rb
 eáåÖÉë=ÅçåíKW
 qÜÉ=ëáòÉ=~åÇ=åìãÄÉê=çÑ=ÜáåÖÉë=Ñçê=~=Çççê=ÇÉéÉåÇ=

çå=~=åìãÄÉê=çÑ=Ñ~ÅíçêëK=qÜÉ=ëáòÉ=áë=ÖáîÉå=Äó=íïç=
åìãÄÉêë=äáâÉ=Q=ñ=Q=NLOK=qÜÉ=Ñáêëí=åìãÄÉê=áë=íÜÉ=
äÉåÖíÜI=ïÜáÅÜ=áë=íÜÉ=äÉåÖíÜ=çÑ=íÜÉ=Ä~êêÉä=áå=áåÅÜÉëI=
~åÇ=íÜÉ=ëÉÅçåÇ=åìãÄÉê=áë=íÜÉ=ïáÇíÜI=ïÜáÅÜ=áë=íÜÉ=
ÇáãÉåëáçå=áå=áåÅÜÉë=ïÜÉå=íÜÉ=ÜáåÖÉ=áë=çéÉåK=

 qÜÉ=ïáÇíÜ=çÑ=íÜÉ=ÜáåÖÉ=áë=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=ïáÇíÜ=
çÑ=íÜÉ=Çççê=~åÇ=íÜÉ=ÅäÉ~ê~åÅÉ=êÉèìáêÉÇ=~êçìåÇ=
íÜÉ=à~ãÄ=íêáãK=^=ëáãéäÉ=êìäÉ=ëí~íÉë=íÜ~í=íÜÉ=
ïáÇíÜ=çÑ=~=ÜáåÖÉ=Éèì~äë=íïáÅÉ=íÜÉ=Çççê=íÜáÅâåÉëëI=
éäìë=íêáã=éêçàÉÅíáçåI=ãáåìë=NLOÒK=fÑ=~=Ñê~Åíáçå=Ñ~ääë=
ÄÉíïÉÉå=ëí~åÇ~êÇ=ëáòÉëI=ìëÉ=íÜÉ=åÉñí=ä~êÖÉê=ëáòÉK=
`çããçå=ÜáåÖÉ=ïáÇíÜë=Ñçê=NJPLQÒ=Çççêë=~êÉ=Q=~åÇ=
Q=NLOÒ

 qÜÉ=äÉåÖíÜ=çÑ=íÜÉ=ÜáåÖÉ=áë=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=Çççê=
íÜáÅâåÉëë=~åÇ=íÜÉ=Çççê=ïáÇíÜK
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e^Rat^Rb
 eáåÖÉë=ÅçåíKW
 qÜÉ=åìãÄÉê=çÑ=ÜáåÖÉë=áë=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=

ÜÉáÖÜí=çÑ=íÜÉ=ÇççêK=kìãÄÉêë=çÑ=ÜáåÖÉë=~êÉ=
Åçããçåäó=êÉÑÉêêÉÇ=íç=Äó=é~áêëI=çåÉ=é~áê=
ÄÉáåÖ=íïç=ÜáåÖÉëK=aççêë=ìé=íç=SMÒ=ÜáÖÜ=
êÉèìáêÉ=íïç=ÜáåÖÉë=EN=é~áêFK=aççêë=Ñêçã=SM=
íç=VM=áåÅÜÉë=êÉèìáêÉ=íÜêÉÉ=ÜáåÖÉë=ENJNLO=
é~áêFI=~åÇ=Çççêë=VM=íç=NOM=áåÅÜÉë=êÉèìáêÉ=
Ñçìê=ÜáåÖÉë=EO=é~áêFK=
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e^Rat^Rb

 i~íÅÜëÉíë=~åÇ=içÅâëÉíëW=
 qÜÉëÉ=~êÉ=ÇÉîáÅÉë=íç=ÜçäÇ=~=Çççê=áå=

íÜÉ=ÅäçëÉÇ=éçëáíáçå=~åÇ=äçÅâ=áíK= =̂
f~íÅÜëÉí=çåäó=ÜçäÇë=íÜÉ=Çççê=áå=
éä~ÅÉ=ïáíÜ=åç=éêçîáëáçå=Ñçê=äçÅâáåÖK=
fí=Ü~ë=~=ÄÉîÉäÉÇ=ä~íÅÜ=ÉñíÉåÇáåÖ=
Ñêçã=íÜÉ=Ñ~ÅÉ=çÑ=íÜÉ=Çççê=ÉÇÖÉ=~åÇ=
~ìíçã~íáÅ~ääó=ÉåÖ~ÖÉë=íÜÉ=ëíêáâÉ=
ãçìåíÉÇ=áå=íÜÉ=Ñê~ãÉ=ïÜÉå=íÜÉ=
Çççê=áë=ÅäçëÉÇK=^=äçÅâëÉí=Ü~ë=~=
ëéÉÅá~ä=ãÉÅÜ~åáëã=íÜ~í=~ääçïë=íÜÉ=
Çççê=íç=ÄÉ=äçÅâÉÇ=ïáíÜ=~=âÉó=çê=
íÜìãÄJíìêåK=
qÜÉêÉ=~êÉ=Ñçìê=íóéÉë=çÑ=ä~íÅÜÉë=
~åÇ=äçÅâëW=ãçêíáëÉI=éêÉ~ëëÉãÄäÉÇI=
ÄçêÉÇI=~åÇ=áåíÉêÅçååÉÅíÉÇK=
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e^Rat^Rb
 i~íÅÜëÉíë=~åÇ=içÅâëÉíë=ÅçåíKW=
 ^åçíÜÉê=íóéÉI=íÜÉ=áåíÉÖê~ä=äçÅâI=áë=åç=äçåÖÉê=

éêçÇìÅÉÇ=áå=íÜÉ=råáíÉÇ=pí~íÉëI=Äìí=áë=ëíáää=ÑçìåÇ=
áå=çäÇÉê=ÄìáäÇáåÖëK=

 ^=ãçêíáëÉ=äçÅâ=çê=ä~íÅÜ=áë=áåëí~ääÉÇ=áå=~=
êÉÅí~åÖìä~ê=~êÉ~=Åìí=çìí=çÑ=íÜÉ=ÇççêK=fí=áë=
ÖÉåÉê~ääó=ãçêÉ=ëÉÅìêÉ=íÜ~å=~=ÄçêÉÇ=äçÅâ=~åÇ=
çÑÑÉêë=~=ãìÅÜ=ïáÇÉê=î~êáÉíó=çÑ=äçÅâáåÖ=çéíáçåëK=
jçêíáëÉ=äçÅâë=~ääçï=íÜÉ=ìëÉ=çÑ=~=ÇÉ~Ç=Äçäí=~åÇ=~=
ä~íÅÜ=ÄçäíI=ÄçíÜ=çÑ=ïÜáÅÜ=Å~å=ÄÉ=êÉíê~ÅíÉÇ=ïáíÜ=~=
ëáåÖäÉ=çéÉê~íáçåK=^=î~êáÉíó=çÑ=âåçÄ=~åÇ=äÉîÉä=
Ü~åÇäÉ=ÇÉëáÖåë=Å~å=ÄÉ=ìëÉÇ=ïáíÜ=íÜÉ=Ä~ëáÅ=
ãÉÅÜ~åáëãK=

 mêÉ~ëëÉãÄäÉÇ=äçÅâë=~åÇ=ä~íÅÜÉë=E~äëç=Å~ääÉÇ=ìåáí=
äçÅâëF=ÅçãÉ=Ñêçã=íÜÉ=Ñ~Åíçêó=~ë=~=ÅçãéäÉíÉ=ìåáíK=
qÜÉó=~êÉ=ëäáÇ=áåíç=~=åçíÅÜ=ã~ÇÉ=áå=íÜÉ=ÉÇÖÉ=çÑ=
íÜÉ=Çççê=~åÇ=êÉèìáêÉ=îÉêó=äáííäÉ=~ÇàìëíãÉåíK=
mêÉ~ëëÉãÄäÉÇ=äçÅâë=~êÉ=ëÉäÇçã=ìëÉÇ=~åóãçêÉI=
Äìí=íÜÉó=~êÉ=çÑíÉå=ÑçìåÇ=áå=çäÇÉê=ÄìáäÇáåÖëK
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e^Rat^Rb
 i~íÅÜëÉíë=~åÇ=içÅâëÉíë=ÅçåíKW=
 _çêÉÇ=äçÅâë=~åÇ=ä~íÅÜÉë=E~äëç=Å~ääÉÇ=ÅóäáåÇêáÅ~ä=äçÅâë=çê=

ä~íÅÜÉëF=~êÉ=áåëí~ääÉÇ=Äó=ÄçêáåÖ=ÜçäÉë=íÜêçìÖÜ=íÜÉ=Ñ~ÅÉ=
çÑ=íÜÉ=Çççê=~åÇ=Ñêçã=íÜÉ=ÉÇÖÉ=çÑ=íÜÉ=Çççê=íç=íÜÉ=çíÜÉê=
ÄçêÉÇ=çéÉåáåÖK=qÜÉó=~êÉ=êÉä~íáîÉäó=É~ëó=íç=áåëí~ää=~åÇ=~êÉ=
äÉëë=ÉñéÉåëáîÉ=íÜ~å=ãçêíáëÉ=äçÅâëI=Äìí=íÜÉó=çÑÑÉê=ÑÉïÉê=
çéÉê~íáåÖ=ÑìåÅíáçåë=íÜ~å=Çç=ãçêíáëÉ=äçÅâëK=qÜÉó=~êÉ=
ìëÉÇ=áå=êÉëáÇÉåíá~ä=~åÇ=ëã~ää=ÅçããÉêÅá~ä=éêçàÉÅíëK=

 fåíÉêÅçååÉÅíÉÇ=äçÅâë=Ü~îÉ=~=ÅóäáåÇêáÅ~ä=äçÅâ=~åÇ=~=ÇÉ~Ç=
ÄçäíK=qÜÉ=íïç=äçÅâë=~êÉ=áåíÉêÅçååÉÅíÉÇ=Ñçê=ëáåÖäÉ=~Åíáçå=
çÑ=íìêåáåÖ=~=âåçÄ=çê=äÉîÉê=Ü~åÇäÉ=Ñêçã=íÜÉ=áåëáÇÉK

 táíÜ=~ää=íóéÉë=çÑ=ä~íÅÜÉë=~åÇ=äçÅâëI=ÉáíÜÉê=~=ÇççêâåçÄ=çê=
äÉîÉê=Ü~åÇäÉ=ã~ó=ÄÉ=ìëÉÇ=íç=çéÉê~íÉ=íÜÉ=ä~íÅÜáåÖ=ÇÉîáÅÉK=
få=ãçëí=Å~ëÉëI=~=äÉîÉê=Ü~åÇäÉ=áë=êÉèìáêÉÇ=íç=ãÉÉí=
êÉèìáêÉãÉåíë=Ñçê=~ÅÅÉëëáÄáäáíóK

 qÜÉ=Çáëí~åÅÉ=Ñêçã=íÜÉ=ÉÇÖÉ=çÑ=íÜÉ=Çççê=âåçÄ=íç=íÜÉ=
ÅÉåíÉê=çÑ=íÜÉ=âåçÄ=çê=éáîçí=çÑ=~=äÉîÉê=Ü~åÇäÉ=áë=Å~ääÉÇ=íÜÉ=
Ä~ÅâëÉíI=~åÇ=íÜÉ=ëí~åÇ~êÇ=äÉåÖíÜë=~êÉ=O=PLQÒ=~åÇ=RÒ=
~äíÜçìÖÜ=çíÜÉê=äÉåÖíÜë=Å~å=ÄÉ=ëéÉÅá~ä=çêÇÉêÉÇK
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e^Rat^Rb
 líÜÉê=qóéÉë=çÑ=e~êÇï~êÉW=
 máîçíë=éêçîáÇÉ=~å=~äíÉêå~íáîÉ=ï~ó=

íç=Ü~åÖ=Çççêë=ïÜÉêÉ=íÜÉ=îáëì~ä=
~ééÉ~ê~åÅÉ=çÑ=ÜáåÖÉë=áë=
çÄàÉÅíáçå~ÄäÉ=çê=ïÜÉêÉ=~=
Ñê~ãÉäÉëë=Çççê=ÇÉëáÖå=ã~ó=ã~âÉ=
áí=áãéçëëáÄäÉ=íç=ìëÉ=ÜáåÖÉëK=máîçíë=
ã~ó=ÄÉ=ÅÉåíÉê=ÜìåÖ=çê=çÑÑëÉí=~åÇ=
~êÉ=ãçìåíÉÇ=áå=íÜÉ=Ñäççê=~åÇ=ÜÉ~Ç=
çÑ=íÜÉ=ÇççêK

 cçê=ä~êÖÉ=çê=ÜÉ~îó=ÇççêëI=~å=
áåíÉêãÉÇá~íÉ=éáîçí=áë=çÑíÉå=
êÉèìáêÉÇ=Ñçê=çÑÑëÉíJÜìåÖ=Çççêë=
çåäóK=`ÉåíÉêJ=ÜìåÖ=éáîçíë=~ääçï=íÜÉ=
Çççê=íç=ëïáåÖ=áå=ÉáíÜÉê=ÇáêÉÅíáçå=
~åÇ=Å~å=ÄÉ=ÅçãéäÉíÉäó=ÅçåÅÉ~äÉÇI=
Äìí=íÜÉó=~ääçï=çåäó=~=VMJÇÉÖêÉÉ=
ëïáåÖK=lÑÑëÉí=éáîçíë=~ääçï=íÜÉ=
Çççê=íç=ëïáåÖ=NUM=ÇÉÖêÉÉëK==

Offset Pivot, Image source:  http:///jacksoncorp.thomasnet.com/ April, 2008
Center hung Pivot, Image Source:  http://www.hardwaresoource.com/, April 2008
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e^Rat^Rb
 líÜÉê=qóéÉë=çÑ=e~êÇï~êÉW=
 m~åáÅ=Ü~êÇï~êÉK=qÜáë=íóéÉ=çÑ=

çéÉê~íáåÖ=Ü~êÇï~êÉ=áë=ìëÉÇ=
ïÜÉêÉ=êÉèìáêÉÇ=Äó=íÜÉ=ÄìáäÇáåÖ=
ÅçÇÉ=Ñçê=ë~ÑÉ=ÉÖêÉëë=ÇìêáåÖ=~=
é~åáÅ=ëáíì~íáçåK=mìëÜ=Ä~êë=
ÉñíÉåÇáåÖ=~Åêçëë=íÜÉ=ïáÇíÜ=çÑ=
íÜÉ=Çççê=çéÉê~íÉ=îÉêíáÅ~ä=êçÇë=
íÜ~í=ÇáëÉåÖ~ÖÉ=ä~íÅÜÉë=~í=íÜÉ=
íçé=~åÇ=ÄçííçãK=qÜÉ=îÉêíáÅ~ä=
êçÇë=Å~å=ÄÉ=ëìêÑ~ÅÉ=ãçìåíÉÇ=
çê=ÅçåÅÉ~äÉÇK=

 mìëÜ=éä~íÉë=~åÇ=éìää=Ä~êëK=
qÜÉëÉ=~êÉ=ìëÉÇ=íç=çéÉê~íÉ=~=
Çççê=íÜ~í=ÇçÉë=åçí=êÉèìáêÉ=
~ìíçã~íáÅ=ä~íÅÜáåÖK=qÜÉó=~êÉ=
~äëç=ìëÉÇ=çå=Çççêë=íç=íçáäÉí=
êççãë=~åÇ=ÅçããÉêÅá~ä=
âáíÅÜÉåëK 
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 líÜÉê=e~êÇï~êÉ=ÅçåíKW=
 `äçëÉêë=~êÉ=ÇÉîáÅÉë=íÜ~í=~ìíçã~íáÅ~ääó=êÉíìêå=

~=Çççê=íç=áíë=ÅäçëÉÇ=éçëáíáçå=~ÑíÉê=áí=áë=çéÉåÉÇK=
qÜÉó=~äëç=Åçåíêçä=íÜÉ=Çáëí~åÅÉ=~=Çççê=Å~å=ÄÉ=
çéÉåÉÇ=~åÇ=íÜÉêÉÄó=éêçíÉÅí=íÜÉ=Çççê=~åÇ=
ëìêêçìåÇáåÖ=ÅçåëíêìÅíáçå=Ñêçã=Ç~ã~ÖÉK=

 `äçëÉêë=Å~å=ÄÉ=ëìêÑ~ÅÉ=ãçìåíÉÇ=çå=íÜÉ=Çççê=çê=
=ÜÉ~Ç=Ñê~ãÉ=çê=ÅçåÅÉ~äÉÇ=áå=íÜÉ=Ñê~ãÉ=çê=Çççê=
pÉäÉÅíáçå=çÑ=~=ÅäçëÉê=ÇÉéÉåÇë=çå=íÜÉ=íóéÉI=ëáòÉI=
~åÇ=ïÉáÖÜí=çÑ=íÜÉ=ÇççêI=íÜÉ=ÑêÉèìÉåÅó=çÑ=
çéÉê~íáçå=íÜÉ=îáëì~ä=~ééÉ~ê~åÅÉ=ÇÉëáêÉÇI=~åÇ=
íÜÉ=Çççê=ÜÉáÖÜí=ÅäÉ~ê~åÅÉ=êÉèìáêÉÇK=`äçëÉêë=Å~å=
~äëç=ÄÉ=áåíÉÖê~ä=ïáíÜ=éáîçíë=ãçìåíÉÇ=áå=íÜÉ=
Ñäççê=çê=ÅÉáäáåÖI=ÉáíÜÉê=ÅÉåíÉê=ÜìåÖ=çê=çÑÑëÉíK=
`äçëÉêë=~î~áä~ÄäÉ=ã~ó=Ü~îÉ=ÑáêÉ=~åÇ=ëãçâÉ=
ÇÉíÉÅíçêë=Äìáäí=áå=ëç=íÜ~í=~=Çççê=ã~ó=ÄÉ=ÜÉäÇ=
çéÉå=ÇìêáåÖ=åçêã~ä=çéÉê~íáçå=Äìí=ïáää=ÅäçëÉ=
ïÜÉå=ëãçâÉ=áë=ëÉåëÉÇK=
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 líÜÉê=e~êÇï~êÉ=ÅçåíKW=
 aççê=ëíçéë=~åÇ=ÄìãéÉêëW==^=ãÉíÜçÇ=çÑ=

âÉÉéáåÖ=~=Çççê=Ñêçã=Ç~ã~ÖáåÖ=~Çà~ÅÉåí=
ÅçåëíêìÅíáçå=ëÜçìäÇ=ÄÉ=éêçîáÇÉÇK=`äçëÉêë=
ïáää=Çç=íÜáë=íç=ëçãÉ=ÉñíÉåíI=Äìí=Ñäççê=
ëíçéë=çê=ï~ää=ÄìãéÉêë=éêçîáÇÉ=ãçêÉ=
éçëáíáîÉ=éêçíÉÅíáçåK=qÜÉëÉ=ÇÉîáÅÉë=~êÉ=
ëã~ää=ãÉí~ä=Ñ~ÄêáÅ~íáçåë=ïáíÜ=êìÄÄÉê=
ÄìãéÉêë=~íí~ÅÜÉÇK=

 ^ëíê~Ö~äë=~êÉ=îÉêíáÅ~ä=ãÉãÄÉêë=ìëÉÇ=
ÄÉíïÉÉå=ÇçìÄäÉ=Çççêë=íç=ëÉ~ä=íÜÉ=çéÉåáåÖI=
~Åí=~ë=~=Çççê=ëíçéI=çê=éêçîáÇÉ=Éñíê~=
ëÉÅìêáíó=ïÜÉå=íÜÉ=Çççêë=~êÉ=ÅäçëÉÇK=
^ëíê~Ö~äë=ã~ó=ÄÉ=ÑáñÉÇ=çê=êÉãçî~ÄäÉ=íç=
~ääçï=Ñçê=~=ïáÇÉ=çéÉåáåÖ=ïÜÉå=ãçîáåÖ=
ÑìêåáíìêÉK=
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e^Rat^Rb
 líÜÉê=e~êÇï~êÉ=ÅçåíKW=
 ^=Çççê=ÅççêÇáå~íçê=áë=~=ÇÉîáÅÉ=ìëÉÇ=

ïáíÜ=ÇçìÄäÉ=Çççêë=íÜ~í=~êÉ=ê~ÄÄÉíÉÇ=çê=
íÜ~í=Ü~îÉ=~å=~ëíê~Ö~ä=çå=íÜÉ=~ÅíáîÉ=
äÉ~ÑK=qÜÉ=ÅççêÇáå~íçê=áë=ãçìåíÉÇ=áå=çê=
çå=íÜÉ=ÜÉ~Ç=çÑ=íÜÉ=Ñê~ãÉI=ÅççêÇáå~íáåÖ=
íÜÉ=ÅäçëáåÖ=ëÉèìÉåÅÉ=çÑ=íÜÉ=íïç=Çççêë=
ëç=íÜ~í=íÜÉó=ÅäçëÉ=ÅçãéäÉíÉäóI=ê~íÜÉê=
íÜ~å=Ü~îáåÖ=íÜÉ=äÉ~Ñ=ïáíÜ=íÜÉ=~ëíê~Ö~ä=
ÅäçëÉ=ÑáêëíI=éêÉîÉåíáåÖ=íÜÉ=çíÜÉê=äÉ~Ñ=
Ñêçã=ÅäçëáåÖK=

 cäìëÜ=Äçäíë=~êÉ=ìëÉÇ=çå=íÜÉ=áå~ÅíáîÉ=
äÉ~Ñ=çÑ=~=é~áê=çÑ=Çççêë=íç=äçÅâ=íÜÉ=
ÇççêëK=qÜÉó=ã~ó=ÄÉ=ëìêÑ~ÅÉ=ãçìåíÉÇ=
çê=ãçêíáëÉÇ=áåíç=íÜÉ=ÉÇÖÉ=çÑ=íÜÉ=ÇççêK=
qÜÉ=~ÅíáîÉ=äÉ~Ñ=íÜÉå=ÅäçëÉë=íç=íÜÉ=
äçÅâÉÇ=áå~ÅíáîÉ=äÉ~ÑI=Äìí=ÄçíÜ=Å~å=ÄÉ=
çéÉåÉÇ=ïÜÉå=åÉÉÇÉÇK==cäìëÜ=Äçäíë=~êÉ=
åçí=~ääçïÉÇ=çå=Éñáí=ÇççêëK
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e^Rat^Rb
 líÜÉê=e~êÇï~êÉ=ÅçåíKW=
 ^ìíçã~íáÅ=Çççê=Äçííçãë=~êÉ=ÇÉîáÅÉë=

íÜ~í=~êÉ=ãçêíáëÉÇ=çê=ëìêÑ~ÅÉ=~ééäáÉÇ=
íç=íÜÉ=Äçííçã=çÑ=íÜÉ=Çççê=íç=éêçîáÇÉ=~=
ëçìåÇ=çê=äáÖÜí=ëÉ~äK=tÜÉå=íÜÉ=Çççê=áë=
çéÉå=íÜÉ=ëÉ~ä=áë=ìé;=~ë=íÜÉ=Çççê=áë=
ÅäçëÉÇ=~=éäìåÖÉê=ëíêáâÉë=íÜÉ=à~ãÄ=~åÇ=
ÑçêÅÉë=íÜÉ=ëÉ~ä=ÇçïåK

 tÉ~íÜÉê=ëíêáééáåÖ=áë=ìëÉÇ=~äçåÖ=íÜÉ=
ÉÇÖÉ=~åÇ=Äçííçã=çÑ=Çççêë=íç=éêçîáÇÉ=~=
íáÖÜí=ëÉ~ä=~Ö~áåëí=ï~íÉê=~åÇ=~áê=
áåÑáäíê~íáçåK=s~êáçìë=íóéÉë=çÑ=Çççê=ëÉ~äë=
~êÉ=~äëç=ìëÉÇ=íç=éêçîáÇÉ=äáÖÜí=~åÇ=
ëçìåÇ=éêçíÉÅíáçå=çå=áåíÉêáçê=Çççêë=~ë=
ïÉää=~ë=ëÉ~äáåÖ=~Ö~áåëí=íÜÉ=é~ëë~ÖÉ=çÑ=
ëãçâÉ=~êçìåÇ=íÜÉ=ÑáêÉ=ÇççêëK==aáÑÑÉêÉåí=
íóéÉë=çÑ=åÉçéêÉåÉI=ÑÉäíI=ãÉí~äI=îáåóäI=
~åÇ=çíÜÉê=ã~íÉêá~äë=~êÉ=ìëÉÇK
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e^Rat^Rb
 líÜÉê=e~êÇï~êÉ=ÅçåíKW=
 Thresholds are used where floor 

materials change at a door line, 
where weather stripping is required, 
where a hard surface is required for 
an automatic door bottom, or where 
minor changes in floor level occur.
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e^Rat^Rb
 bäÉÅíêçåáÅ=e~êÇï~êÉW=
 bäÉÅíêçåáÅ=Ü~êÇï~êÉ=áåÅäìÇÉë=ÇÉîáÅÉë=íÜ~í=Åçåíêçä=çê=ãçåáíçê=

Çççê=çéÉåáåÖë=ìëáåÖ=ÉäÉÅíêáÅ=çê=ÉäÉÅíêçãÉÅÜ~åáÅ~ä=ãÉ~åë=äçÅ~ä=
ÄìáäÇáåÖ=ÅçÇÉë=ãìëí=ÄÉ=ÅçåëìäíÉÇ=ÄÉÅ~ìëÉ=ëçãÉ=ÉäÉÅíêçåáÅ=
Ü~êÇï~êÉ=ÇçÉë=åçí=èì~äáÑó=~ë=~å=~ääçï~ÄäÉ=Éñáí=ÇÉîáÅÉK=fÑ=~å=Éñáí=
Çççê=áë=ÉäÉÅíêçåáÅ~ääó=äçÅâÉÇ=~åÇ=ÅçåíêçääÉÇ=Ñêçã=íÜÉ=çìíëáÇÉI=
ãçëí=ÅçÇÉë=êÉèìáêÉ=íÜ~í=ÉñáíáåÖ=ÄÉ=éçëëáÄäÉ=Ñêçã=íÜÉ=áåëáÇÉ=
ïáíÜ=éìêÉäó=ãÉÅÜ~åáÅ~ä=~Åíáçå=çå=íÜÉ=äçÅâáåÖ=ÇÉîáÅÉ=íÜ~í=ÇçÉë=
åçí=ÇÉéÉåÇ=çå=~åó=éçïÉê=ëìééäó=çê=ÇÉ~Åíáî~íáçå=çÑ=íÜÉ=äçÅâ=çå=
íÜÉ=áåëáÇÉ=Äó=íÜÉ=éÉêëçå=ÉñáíáåÖK=cçääçïáåÖ=~êÉ=ëçãÉ=çÑ=íÜÉ=
ãçëí=Åçããçå=íóéÉë=çÑ=ÉäÉÅíêçåáÅ=Ü~êÇï~êÉK=
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e^Rat^Rb
 bäÉÅíêçåáÅ=e~êÇï~êÉW=
 bäÉÅíêáÅ=äçÅâë=ã~áåí~áå=~=ãçêíáëÉ=

çê=ÄçêÉÇ=äçÅâëÉí=áå=íÜÉ=äçÅâÉÇ=
éçëáíáçå=ìåíáä=~=ëáÖå~ä=áë=~Åíáî~íÉÇ=
Äó=ëçãÉ=íóéÉ=çÑ=êÉÖìä~íáåÖ=ÇÉîáÅÉK=
RÉÖìä~íáåÖ=ÇÉîáÅÉë=Å~å=áåÅäìÇÉ=ï~ää=
ëïáíÅÜÉëI=éìëÜ=ÄìííçåëI=Å~êÇ=
êÉ~ÇÉêëI=âÉó=ëïáíÅÜÉëI=
ÅçãéìíÉêáòÉÇ=ÅçåíêçäëI=~ìíçã~íáÅ=
íáãÉ=ÇÉîáÅÉëI=ëÉÅìêáíó=ÅçåëçäÉëI=
~åÇ=çíÜÉê=ëçéÜáëíáÅ~íÉÇ=Åçåíêçä=
ÇÉîáÅÉëK=bäÉÅíêáÅ=äçÅâë=Å~å=~äëç=ÄÉ=
ëéÉÅáÑáÉÇ=ëç=íÜ~í=íÜÉó=
~ìíçã~íáÅ~ääó=çéÉå=áÑ=íÜÉêÉ=áë=~=
éçïÉê=Ñ~áäìêÉK=få=ÉáíÜÉê=Å~ëÉI=íÜÉ=
áåëáÇÉ=âåçÄ=çê=Ü~åÇäÉ=ãÉÅÜ~åáÅ~ääó=
ìåä~íÅÜÉë=íÜÉ=Çççê=Ñçê=ÉñáíáåÖ=~í=
~åó=íáãÉK
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e^Rat^Rb
 bäÉÅíêçåáÅ=e~êÇï~êÉW=
 ^=î~êá~íáçå=çÑ=íÜÉ=ÉäÉÅíêáÅ=äçÅâ=áë=íÜÉ=

ÉäÉÅíêáÅ=ä~íÅÜK=qÜáë=ÇÉîáÅÉ=áë=åçêã~ääó=áå=~=
éçëáíáçå=íç=ÜçäÇ=íÜÉ=ä~íÅÜ=Äçäí=çÑ=íÜÉ=
äçÅâ=ëç=íÜ~í=íÜÉ=Çççê=Å~ååçí=ÄÉ=çéÉåÉÇK=
lå=~Åíáî~íáçåI=íÜÉ=ÉäÉÅíêáÅ=ä~íÅÜ=éáîçíë=
ëäáÖÜíäóI=~ääçïáåÖ=íÜÉ=Çççê=íç=ÄÉ=çéÉåÉÇK=
cêçã=íÜÉ=áåëáÇÉI=íÜÉ=ãÉÅÜ~åáÅ~ä=
çéÉê~íáçå=çÑ=íÜÉ=âåçÄ=çê=Ü~åÇäÉ=êÉíê~Åíë=
íÜÉ=ä~íÅÜI=~ääçïáåÖ=Éñáí=êÉÖ~êÇäÉëë=çÑ=íÜÉ=
éçëáíáçå=çÑ=íÜÉ=ÉäÉÅíêáÅ=ä~íÅÜK=

 bäÉÅíêáÅ=ä~íÅÜÉë=Ü~îÉ=íÜÉ=~Çî~åí~ÖÉ=çÑ=
åçí=êÉèìáêáåÖ=~åó=éçïÉê=íç=ÄÉ=êìå=íç=íÜÉ=
Çççê;=~ää=ïáêáåÖ=áë=ÇçåÉ=áå=íÜÉ=Çççê=à~ãÄK=
bäÉÅíêáÅ=äçÅâë=êÉèìáêÉ=íÜÉ=ìëÉ=çÑ=ÉäÉÅíêáÅ=
ÜáåÖÉë=çê=çíÜÉê=éçïÉê=íê~åëÑÉê=ÇÉîáÅÉë=
íç=ã~âÉ=íÜÉ=äçïJîçäí~ÖÉ=ïáêáåÖ=
ÅçååÉÅíáçåë=Ñêçã=íÜÉ=Çççê=Ñê~ãÉ=íç=íÜÉ=
ãÉÅÜ~åáëã=áå=íÜÉ=ÇççêK
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e^Rat^Rb
 bäÉÅíêçåáÅ=e~êÇï~êÉ=ÅçåíKW=
 bäÉÅíêáÅ=Äçäíë=~êÉ=ÇÉîáÅÉë=

ëÉé~ê~íÉ=Ñêçã=íÜÉ=çéÉê~íáåÖ=
Ü~êÇï~êÉ=çÑ=~=ÇççêK=qÜÉó=Å~å=ÄÉ=
ãçìåíÉÇ=áå=íÜÉ=ëíêáâÉ=à~ãÄ=çê=
ÜÉ~Ç=çÑ=~=ÇççêK=få=íÜÉ=åçêã~äI=
äçÅâÉÇ=éçëáíáçåI=~=Äçäí=ÉñíÉåÇë=
Ñêçã=íÜÉ=ìåáí=áåíç=~=ëíêáâÉ=áå=íÜÉ=
ÇççêK=^=éìëÜ=ÄìííçåI=Å~êÇ=êÉ~ÇÉêI=
çê=çíÜÉê=êÉÖìä~íáåÖ=ÇÉîáÅÉ=
~Åíáî~íÉë=~=ëçäÉåçáÇ=íÜ~í=
êÉíê~Åíë=íÜÉ=ÄçäíK=c~áäJë~ÑÉ=ìåáíë=
~êÉ=~î~áä~ÄäÉ=íÜ~í=çéÉå=ïÜÉå=
íÜÉêÉ=áë=~=éçïÉê=Ñ~áäìêÉK

 bäÉÅíêáÅ=Äçäíë=~êÉ=ÖÉåÉê~ääó=åçí=
~ääçïÉÇ=çå=Éñáí=Çççêë=ÄÉÅ~ìëÉ=
íÜÉêÉ=áë=åç=ëìêÉ=ï~ó=íç=
ãÉÅÜ~åáÅ~ääó=çéÉå=íÜÉ=Çççê=áÑ==íÜÉ=
Äçäí=ÇçÉë=åçí=êÉíê~ÅíK=
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e^Rat^Rb
 bäÉÅíêçåáÅ=e~êÇï~êÉ=ÅçåíKW=
 `~êÇ=êÉ~ÇÉêëK=`~êÇ=êÉ~ÇÉêë=~êÉ=çåÉ=íóéÉ=çÑ=

êÉÖìä~íáåÖ=ÇÉîáÅÉ=íÜ~í=êÉ~Ç=~=ã~ÖåÉíáÅ=ÅçÇÉ=çå=~=
ëã~ää=éä~ëíáÅ=Å~êÇ=ïÜÉå=íÜÉ=Å~êÇ=áë=áåëÉêíÉÇ=áåíç=íÜÉ=
êÉ~ÇÉêK=fÑ=íÜÉ=êÉ~ÇÉê=ÇÉíÉÅíë=~=î~äáÇ=ÅçÇÉI=íÜÉ=ëïáíÅÜ=
áë=~Åíáî~íÉÇ=~åÇ=íÜÉ=Çççê=áë=ìåäçÅâÉÇK=`~êÇ=êÉ~ÇÉêë=
Å~å=~äëç=ÄÉ=ìëÉÇ=íç=ëÉåÇ=~=ëáÖå~ä=íç=~=ÅÉåíê~ä=
ãçåáíçêáåÖ=ÅçãéìíÉê=íÜ~í=âÉÉéë=íê~Åâ=çÑ=ïÜçëÉ=Å~êÇ=
ï~ë=ìëÉÇ=íç=çéÉå=ïÜáÅÜ=Çççê=~åÇ=ïÜÉå=íÜÉ=Éåíêó=ï~ë=
ã~ÇÉK=qÜÉ=ÅçãéìíÉê=Å~å=~äëç=Åçåíêçä=íÜÉ=íáãÉë=çÑ=
Ç~ó=ïÜÉå=~=Çççê=Å~å=ÄÉ=çéÉåÉÇ=Äó=é~êíáÅìä~ê=Å~êÇëK=
`~êÇ=êÉ~ÇÉêë=~êÉ=ìëì~ääó=ãçìåíÉÇ=çå=íÜÉ=é~êíáíáçå=
åÉ~ê=íÜÉ=Çççê=íÜÉó=ÅçåíêçäI=Äìí=íÜÉó=Å~å=~äëç=ÄÉ=é~êí=
çÑ=íÜÉ=äçÅâëÉíI=~ë=áë=íóéáÅ~ääó=íÜÉ=Å~ëÉ=áå=ÜçíÉäëK

 hÉóé~Ç=ÇÉîáÅÉëK=^å=~äíÉêå~íáîÉ=íç=íÜÉ=Å~êÇ=êÉ~ÇÉê=áë=
íÜÉ=âÉóé~ÇI=áå=ïÜáÅÜ=~=ÅçÇÉÇ=åìãÄÉê=ãìëí=ÄÉ=ÉåíÉêÉÇ=
íç=Ö~áå=~ÅÅÉëëK=qÜÉëÉ=Å~å=ÄÉ=ëÉé~ê~íÉ=ìåáíë=
ãçìåíÉÇ=åÉ~ê=íÜÉ=Çççê=çê=íÜÉó=Å~å=ÄÉ=é~êí=çÑ=íÜÉ=
Çççê=âåçÄ=çê=äÉîÉêK=
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e^Rat^Rb
 bäÉÅíêçåáÅ=e~êÇï~êÉ=ÅçåíKW=
 j~ÖåÉíáÅ=ÜçäÇJçéÉå=ÇÉîáÅÉëW==

^äíÜçìÖÜ=Éñáí=Çççêë=ãìëí=Ü~îÉ=
ÅäçëÉêëI=ãçëí=ÅçÇÉë=~ääçï=íÜÉã=íç=ÄÉ=
ÜÉäÇ=áå=~å=çéÉå=éçëáíáçå=áÑ=íÜÉó=Å~å=ÄÉ=
ÅäçëÉÇ=~ìíçã~íáÅ~ääó=ìéçå=~Åíáî~íáçå=
çÑ=~=ëãçâÉ=ÇÉíÉÅí=íç=çê=çíÜÉê=
~ééêçîÉÇ=ÑáêÉ=ëáÖå~äK=

 låÉ=ãÉíÜçÇ=çÑ=ÇçáåÖ=íÜáë=áë=íç=ìëÉ=~=
ÅäçëÉê=ïáíÜ=~å=áåíÉÖê~ä=ëãçâÉ=
ÇÉíÉÅíçêK==^åçíÜÉê=ï~ó=áë=íç=ìëÉ=~=
ã~ÖåÉíáÅ=ÜçäÇJçéÉå=ÇÉîáÅÉ=íÜ~í=áë=~å=
ÉäÉÅíêçã~ÖåÉí=ãçìåíÉÇ=çå=~=ï~ää=çê=
çå=íÜÉ=Ñäççê=íÜ~í=Åçåí~Åíë=~=ãÉí~ä=
éä~íÉ=~íí~ÅÜÉÇ=íç=íÜÉ=ÇççêK=réçå=
~Åíáî~íáçå=Äó=~=ÅÉåíê~ä=~ä~êã=çê=
ëãçâÉ=ÇÉíÉÅíçêI=çê=ìéçå=~=éçïÉê=
Ñ~áäìêÉI=íÜÉ=ÉäÉÅíêçã~ÖåÉí=êÉäÉ~ëÉë=
~åÇ=íÜÉ=Çççê=ÅäçëÉëK
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e^Rat^Rb
 cáåáëÜÉëW=
 e~êÇï~êÉ=áë=~î~áä~ÄäÉ=áå=~=î~êáÉíó=çÑ=ÑáåáëÜÉëI=íÜÉ=ÅÜçáÅÉ=çÑ=

ïÜáÅÜ=áë=ÇÉéÉåÇÉåí=éêáã~êáäó=çå=íÜÉ=~ééÉ~ê~åÅÉ=ÇÉëáêÉÇI=Äìí=
~äëç=çå=áíë=~Äáäáíó=íç=ïáíÜëí~åÇ=ìëÉ=~åÇ=ïÉ~íÜÉêáåÖK=qÜÉ=ÑáåáëÜ=
áë=~ééäáÉÇ=çîÉê=~=Ä~ëÉ=ãÉí~ä=Ñêçã=ïÜáÅÜ=íÜÉ=Ü~êÇï~êÉ=áë=ã~ÇÉK=
cçê=ãçëí=Ü~êÇï~êÉ=áíÉãë=íÜáë=áë=åçí=ÅêáíáÅ~äI=Äìí=Ñçê=ÜáåÖÉë=
~åÇ=çíÜÉê=çéÉê~íáåÖ=Ü~êÇï~êÉ=áí=Å~å=ÄÉ=ëáÖåáÑáÅ~åíK=

 qÜÉêÉ=~êÉ=ÑáîÉ=Ä~ëáÅ=ãÉí~äëW=ëíÉÉäI=ëí~áåäÉëë=ëíÉÉäI=ÄêçåòÉI=
Äê~ëëI=~åÇ=~äìãáåìãK=cáêÉJê~íÉÇ=Çççêë=ãìëí=Ü~îÉ=ëíÉÉä=çê=
ëí~áåäÉëë=ëíÉÉä=ÜáåÖÉëI=~åÇ=Ü~êÇï~êÉ=áå=ÅçêêçëáîÉ=ÉåîáêçåãÉåíë=
ã~ó=êÉèìáêÉ=ëí~áåäÉëë=ëíÉÉä=çê=ÄêçåòÉ=Ä~ëÉ=ãÉí~äë=ïáíÜ=
Åçãé~íáÄäÉ=ëìêÑ~ÅÉ=ÑáåáëÜÉëK=

 e~êÇï~êÉ=ÑáåáëÜÉë=Ü~îÉ=ÄÉÉå=ëí~åÇ~êÇáòÉÇ=~ÅÅçêÇáåÖ=íç=
åìãÄÉêë=ÇÉîÉäçéÉÇ=Äó=íÜÉ=ÑÉÇÉê~ä=ÖçîÉêåãÉåí=ErKpK=
ÇÉëáÖå~íáçåëF=~åÇ=íÜÉ=_ìáäÇÉêë=e~êÇï~êÉ=j~åìÑ~ÅíìêÉêÛë=
^ëëçÅá~íáçå=E_ej^FK
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_rfiafkd=`lab
 aççêë=~åÇ=Ü~êÇï~êÉ=~êÉ=ÜáÖÜäó=êÉÖìä~íÉÇ=Äó=íÜÉ=ÄìáäÇáåÖ=ÅçÇÉëK=qÜÉ=

êÉèìáêÉãÉåíë=ÖÉåÉê~ääó=Ñ~ää=áåíç=íÜêÉÉ=ã~àçê=Å~íÉÖçêáÉëW=
 ÉñáíáåÖ=êÉèìáêÉãÉåíëI=
 ÑáêÉJê~íÉÇ=~ëëÉãÄäáÉëI=
 ~åÇ=~ÅÅÉëë=êÉèìáêÉãÉåíëK=

 qÜÉ=ÄìáäÇáåÖ=ÅçÇÉë=êÉÖìä~íÉ=ìåÇÉê=ïÜ~í=ÅáêÅìãëí~åÅÉë=~=Çççê=ãìëí=
éêçîáÇÉ=ÑáêÉ=éêçíÉÅíáçåK=fÑ=~=é~êíáíáçå=ãìëí=Ü~îÉ=~=ÑáêÉ=ê~íáåÖI=íÜÉ=
çéÉåáåÖë=áå=íÜ~í=é~êíáíáçå=ãìëí=~äëç=ÄÉ=ÑáêÉ=ê~íÉÇK=qóéáÅ~ä=éä~ÅÉë=
ïÜÉêÉ=ÑáêÉJê~íÉÇ=Çççêë=~êÉ=êÉèìáêÉÇ=áåÅäìÇÉ=çéÉåáåÖë=áå=ëí~áêï~óëI=áå=
ÑáêÉJê~íÉÇ=ÅçêêáÇçêëI=áå=çÅÅìé~åÅó=ëÉé~ê~íáçå=ï~ääëI=~åÇ=áå=ÅÉêí~áå=
Ü~ò~êÇçìë=äçÅ~íáçåëK=

 qÜÉ=ÅçÇÉë=ÅçåëáÇÉê=åçí=àìëí=íÜÉ=Çççê=Äìí=íÜÉ=ÉåíáêÉ=ÅçääÉÅíáçå=çÑ=ÇççêI=
Ñê~ãÉI=~åÇ=Ü~êÇï~êÉ=íç=ÄÉ=íÜÉ=ÑáêÉ=Çççê=~ëëÉãÄäó=bîÉêó=é~êí=çÑ=íÜÉ=
~ëëÉãÄäó=ãìëí=ÄÉ=ê~íÉÇ=íç=ã~âÉ=~å=~ééêçîÉÇ=çéÉåáåÖK=aççêëI=Ñê~ãÉëI=
~åÇ=Ü~êÇï~êÉ=~êÉ=íÉëíÉÇ=Äó=råÇÉêïêáíÉêë=i~Äçê~íçêáÉë=EriF=~åÇ=
c~Åíçêó=jìíì~ä=EcjF=~ÅÅçêÇáåÖ=íç=ëí~åÇ~êÇ=^pqj=íÉëíëK=
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_rfiafkd=`lab
 fÑ=íÜÉ=Çççê=ãÉÉíë=íÜÉ=êÉèìáêÉãÉåíë=çÑ=íÜÉ=ëí~åÇ~êÇ=ÑáêÉ=íÉëíI=~=ëã~ää=

ãÉí~ä=ä~ÄÉä=áë=~íí~ÅÜÉÇ=íç=íÜÉ=Çççê=áåÇáÅ~íáåÖ=áíë=Åä~ëë=~åÇ=Üçìêäó=
ê~íáåÖK=qÜìëI=~=ÑáêÉJê~íÉÇ=Çççê=áë=~äëç=Å~ääÉÇ=~=ä~ÄÉäÉÇ=ÇççêK

 aççêë=~êÉ=ê~íÉÇ=~ÅÅçêÇáåÖ=íç=íÜÉ=íáãÉ=íÜÉó=Å~å=ïáíÜëí~åÇ=íÜÉ=
ëí~åÇ~êÇ=ÑáêÉ=íÉëí=~åÇ=~ÅÅçêÇáåÖ=íç=íÜÉ=Åä~ëë=çÑ=çéÉåáåÖ=áå=ïÜáÅÜ=íÜÉó=
Å~å=ÄÉ=áåëí~ääÉÇK=qáãÉ=ê~íáåÖë=ê~åÖÉ=Ñêçã=OM=ãáåìíÉë=íç=P=ÜçìêëK

 qÜÉ=Åä~ëë=çÑ=Çççê=~äëç=áãéäáÉë=êÉèìáêÉãÉåíë=Ñçê=íÜÉ=ã~ñáãìã=~ãçìåí=
çÑ=ïáêÉ=Öä~ëë=éÉêãáííÉÇK=
 cçê=Éñ~ãéäÉI=åç=Öä~ëë=áë=éÉêãáííÉÇ=áå=PJÜçìêI=^Jä~ÄÉä=ÇççêëI=

ïÜÉêÉ~ë=ìé=íç=NOVS=ëèì~êÉ=áåÅÜÉë=áë=éÉêãáííÉÇ=áå=PLQJÜçìêI=`J
ä~ÄÉä=ÇççêëK=^=_Jä~ÄÉä=Çççê=ã~ó=Ü~îÉ=ìé=íç=NMM=ëèì~êÉ=áåÅÜÉë=çÑ=
Öä~ëëK
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_rfiafkd=`lab
 ^ÇÇáíáçå~ä=êÉèìáêÉãÉåíëI=Ä~ëÉÇ=çå=íÜÉ=ÅçÇÉI=~êÉ=äáëíÉÇ=ÄÉäçïW

 ^=ÑáêÉJê~íÉÇ=Çççê=~ëëÉãÄäó=ãìëí=Ü~îÉ=~=ä~ÄÉä=~íí~ÅÜÉÇ=íç=íÜÉ=Çççê=~åÇ=
Ñê~ãÉK

 ^=ÑáêÉ=Çççê=ãìëí=ÄÉ=ëÉäÑJä~íÅÜáåÖK
 ^ää=Ü~êÇï~êÉ=ìëÉÇ=ãìëí=ÄÉ=ri=äáëíÉÇK
 ^=ÑáêÉ=Çççê=ãìëí=ÄÉ=ëÉäÑJÅäçëáåÖK=få=ëçãÉ=Å~ëÉë=íÜÉ=ÅçÇÉ=éÉêãáíë=íÜÉ=

Çççê=íç=ÄÉ=ÜÉäÇ=çéÉå=áÑ=íÜÉ=ÜçäÇJçéÉå=çê=ÅäçëÉê=áë=ÅçååÉÅíÉÇ=íç=~å=
~ééêçîÉÇ=ëãçâÉ=çê=ÑáêÉ=ÇÉíÉÅíçêK

 ^=ÑáêÉ=Çççê=ãìëí=ìëÉ=ëíÉÉä=ÜáåÖÉë=çÑ=íÜÉ=Ä~ää=ÄÉ~êáåÖ=íóéÉK
 få=ëçãÉ=Å~ëÉë=ÑáêÉ=Çççêë=ãìëí=Ü~îÉ=é~åáÅ=Ü~êÇï~êÉK
 fÑ=~=é~áê=çÑ=Çççêë=áë=ìëÉÇI=~ëíê~Ö~äë=çê=çíÜÉê=êÉèìáêÉÇ=Ü~êÇï~êÉ=ãìëí=

~äëç=ÄÉ=ìëÉÇK
 dä~ëë=EáÑ=éÉêãáííÉÇF=ãìëí=ÅçåÑçêã=áå=ã~ñáãìã=~êÉ~=~åÇ=ÅçåëíêìÅíáçå=íç=

êÉèìáêÉãÉåíë=çÑ=íÜÉ=äçÅ~ä=ÅçÇÉK=dä~ëë=ãìëí=ÄÉ=ïáêÉ=çê=ÑáÄÉêÖä~ëë=~åÇ=ëÉí=
áå=~=ëíÉÉä=Ñê~ãÉ=ïáíÜ=íÜÉ=Öä~ëë=ëíçé=ã~ÇÉ=çÑ=ëíÉÉäK

 içìîÉêë=ãìëí=ÅçåÑçêã=íç=ri=êÉèìáêÉãÉåíë=Ñçê=ã~ñáãìã=ëáòÉ=~åÇ=
ÅçåëíêìÅíáçåK
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_rfiafkd=`lab
 ^ÅÅÉëëáÄáäáíó=êÉèìáêÉãÉåíë=Ñçê=Çççêë=~åÇ=Ü~êÇï~êÉ=áåÅäìÇÉ=íÜÉ=

ÑçääçïáåÖW

 jáåáãìã=ïáÇíÜI=ÅäÉ~ê=çÑ=Ü~êÇï~êÉI=çÑ=~å=çéÉåÉÇ=Çççê=ãìëí=ÄÉ=PO=áåÅÜÉëK
 qÜÉêÉ=ãìëí=ÄÉ=~ÇÉèì~íÉ=ã~åÉìîÉêáåÖ=ÅäÉ~ê~åÅÉ=áå=Ñêçåí=çÑ=~åÇ=çå=íÜÉ=

ä~íÅÜ=ëáÇÉ=çÑ=íÜÉ=Çççê=íç=çéÉê~íÉ=áíK
 qÜÉêÉ=ãìëí=ÄÉ=~=ãáåáãìã=çÑ=QU=áåÅÜÉë=ÄÉíïÉÉå=íïç=Çççêë=áå=~=ëÉêáÉë=

ïÜÉå=íÜÉó=~êÉ=çéÉå=VM=ÇÉÖêÉÉëK
 qÜÉ=ã~ñáãìã=çéÉåáåÖ=ÑçêÅÉ=êÉèìáêÉÇ=áë=ëéÉÅáÑáÉÇ=Äó=íÜÉ=ÅçÇÉ=Ñçê=î~êáçìë=

íóéÉë=çÑ=ÇççêëK
 e~åÇäÉë=~åÇ=ä~íÅÜÉë=ãìëí=Ü~îÉ=~=ëÜ~éÉ=íÜ~í=áë=É~ëó=íç=Öê~ëé=~åÇ=ìëÉK=

qÜáë=ìëì~ääó=ãÉ~åë=äÉîÉê=Ü~åÇäÉë=çê=éìëÜJéìääJíóéÉ=ãÉÅÜ~åáëãëK
 qÜêÉëÜçäÇë=Å~ååçí=ÉñÅÉÉÇ=PLQ=áåÅÜ=áå=ÜÉáÖÜí=Ñçê=ÉñíÉêáçê=Çççêë=çê=NLO=áåÅÜ=

Ñçê=áåíÉêáçê=ÇççêëI=~åÇ=íÜÉó=ãìëí=ÄÉ=ÄÉîÉäÉÇK
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tlla=allRp=^ka=cR^jbp
 `çåëíêìÅíáçåW
 tççÇ=Çççêë=~êÉ=ÉáíÜÉê=Üçääçï=ÅçêÉ=çê=ëçäáÇ=ÅçêÉK= eçääçïJÅçêÉ=

Çççêë=~êÉ=ã~ÇÉ=çÑ=çåÉ=çê=íÜêÉÉ=éäáÉë=çÑ=îÉåÉÉê=çå=É~ÅÜ=ëáÇÉ=çÑ=~=
ÅÉääìä~ê=Å~êÇÄç~êÇ=áåíÉêáçêK=qÜÉ=ëíáäÉJ~åÇJê~áäë=Ñê~ãÉ=áë=ã~ÇÉ=çÑ=
ëçäáÇ=ïççÇ=ïáíÜ=ä~êÖÉê=ÄäçÅâë=çÑ=ëçäáÇ=ïççÇ=ïÜÉêÉ=íÜÉ=äçÅâëÉíë=
çê=ä~íÅÜëÉíë=~êÉ=áåëí~ääÉÇK=eçääçïJÅçêÉ=Çççêë=~êÉ=ìëÉÇ=áå=
áåíÉêáçê=~ééäáÅ~íáçåë=ïÜÉêÉ=çåäó=äáÖÜí=ìëÉ=áë=ÉñéÉÅíÉÇ=~åÇ=ïÜÉêÉ=
Åçëí=áë=~=ÅçåëáÇÉê~íáçåK=qÜÉó=Ü~îÉ=åç=ÑáêÉJêÉëáëí~åÅÉ=
Å~é~ÄáäáíáÉëK
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tlla=allRp=^ka=cR^jbp
 `çåëíêìÅíáçå=ÅçåíKW
 pçäáÇJÅçêÉ=Çççêë=~êÉ=ã~ÇÉ=ïáíÜ=~=î~êáÉíó=çÑ=ÅçêÉ=íóéÉë=

ÇÉéÉåÇáåÖ=çå=íÜÉ=ÑìåÅíáçå~ä=êÉèìáêÉãÉåíë=çÑ=íÜÉ=ÇççêK=`çêÉë=
ã~ó=ÄÉ=é~êíáÅäÉÄç~êÇI=ëí~îÉ=ÅçêÉ=EëçäáÇ=ÄäçÅâë=çÑ=ïççÇFI=çê=
ãáåÉê~ä=ÅçêÉ=Ñçê=ÑáêÉJê~íÉÇ=ÇççêëK

 pçäáÇJÅçêÉ=Çççêë=~êÉ=ìëÉÇ=Ñçê=íÜÉáê=ÑáêÉJêÉëáëí~åÅÉ=éêçéÉêíáÉëI=
~ë=~ÅçìëíáÅ~ä=Ä~êêáÉêëI=Ñçê=ëÉÅìêáíóI=~åÇ=Ñçê=íÜÉáê=ëìéÉêáçê=
Çìê~ÄáäáíóK

 pçäáÇJÅçêÉ=Çççêë=ã~ó=Ü~îÉ=~=ÑáêÉ=ê~íáåÖ=Ñêçã=OM=ãáåìíÉë=íç= N=
NLO=ÜçìêëK=jáåÉê~äJÅçêÉ=Çççêë=~êÉ=ìëÉÇ=ïÜÉå=ÑáêÉ=ê~íáåÖë=çÑ=PLQI=
NI=~åÇ=N=NLO==Üçìêë=~êÉ=êÉèìáêÉÇK
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tlla=allRp=^ka=cR^jbp
 `çåëíêìÅíáçå=ÅçåíKW
 qÜÉ=Ñ~ÅÉ=îÉåÉÉêë=çÑ=ïççÇ=Çççêë=Å~å=ÄÉ=ã~ÇÉ=Ñêçã=~åó=~î~áä~ÄäÉ=

Ü~êÇïççÇ=ëéÉÅáÉë=ìëáåÖ=êçí~êóJÅìíI=éä~áåJëäáÅÉÇI=èì~êíÉêJëäáÅÉÇI=
çê=êáÑíJÅìí=ãÉíÜçÇëI=àìëí=äáâÉ=ïççÇ=é~åÉäëK=qÜÉ=îÉåÉÉêë=Å~å=ÄÉ=
Äççâã~íÅÜÉÇI=ëäáé=ã~íÅÜÉÇI=çê=ê~åÇçã=ã~íÅÜÉÇI=~äíÜçìÖÜ=
Äççâã~íÅÜáåÖ=áë=íÜÉ=ãçëí=ÅçããçåK=sÉåÉÉêë=çÑ=Ü~êÇÄç~êÇ=
ëìáí~ÄäÉ=Ñçê=é~áåíáåÖ=~åÇ=éä~ëíáÅ=ä~ãáå~íÉ=~êÉ=~äëç=~î~áä~ÄäÉK=
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tlla=allRp=^ka=cR^jbp
 páòÉëW
 iáâÉ=ãÉí~ä=ÇççêëI=ïççÇ=Çççêë=Å~å=ÄÉ=Åìëíçã=ã~ÇÉ=íç=~åó=ëáòÉI=

Äìí=íÜÉ=ëí~åÇ~êÇ=ïáÇíÜë=~êÉ=OÛ=MÒI=OÛ=QÒI=OÛ=SÒI=OÛ=UÒI=PÛ=MÒ=~åÇ=
PÛ=QÒKpí~åÇ~êÇ=ÜÉáÖÜíë=~êÉ=SÛ=UÒ=~åÇ=TÛ=MÒI=~äíÜçìÖÜ=ÜáÖÜÉê=
ÇççêëI=ìëÉÇ=áå=ÅçããÉêÅá~ä=ÅçåëíêìÅíáçåI=~êÉ=~î~áä~ÄäÉK=

 eçääçï=ÅçêÉ=Çççêë=~êÉ=N=PLUÒ=íÜáÅâ=~åÇ=ëçäáÇJÅçêÉ=Çççêë=~êÉ=N=
PLQÒ=íÜáÅâ;=Çççêë=O=NLQÒ=íÜáÅâ=~êÉ=~î~áä~ÄäÉ=Ñçê=ä~êÖÉI=ÉñíÉêáçê=
ìëÉ=~åÇ=~ÅçìëíáÅ~ä=éìêéçëÉëK=
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tlla=allRp=^ka=cR^jbp
 cê~ãÉëW
 cê~ãÉë=Ñçê=ïççÇ=Çççêë=Å~å=ÄÉ=ã~ÇÉ=Ñêçã=

ïççÇI=çê=ëíÉÉäI=çê=~äìãáåìãK=^äíÜçìÖÜ=íÜÉ=
ëíçé=~åÇ=Å~ëáåÖ=ëÜçïå=áå=íÜÉ=ÑáÖìêÉ=~êÉ=
êÉÅí~åÖìä~ê=éáÉÅÉëI=ëÉîÉê~ä=ÇáÑÑÉêÉåí=íêáã=
íóéÉë=~êÉ=~î~áä~ÄäÉ=~åÇ=ÑêÉèìÉåíäó=ìëÉÇK=

 qÜÉ=ÇÉÅáëáçå=ÅçåÅÉêåáåÖ=íÜÉ=íóéÉ=çÑ=Ñê~ãÉ=íç=
ìëÉ=Ñçê=~=ïççÇ=Çççê=ÇÉéÉåÇë=çå=íÜÉ=
~ééÉ~ê~åÅÉ=ÇÉëáêÉÇI=íÜÉ=íóéÉ=çÑ=éçêíáçå=áå=
ïÜáÅÜ=íÜÉ=çéÉåáåÖ=áë=ÄÉáåÖ=áåëí~ääÉÇI=íÜÉ=
êÉèìáêÉãÉåíëI=íÜÉ=ëÉÅìêáíó=åÉÉÇÉÇI=~åÇ=íÜÉ=
Çìê~Äáäáíó=ÇÉëáêÉÇK=cçê=Éñ~ãéäÉI=ïççÇ=Ñê~ãÉë=
ã~ó=ÄÉ=ìëÉÇ=áå=OMI=PMI=~åÇ=QRJãáåìíÉ=ÑáêÉ=
Çççê=~ëëÉãÄäáÉëI=Äìí=~=NJÜçìê=ê~íÉÇ=Çççê=
ãìëí=ÄÉ=áåëí~ääÉÇ=áå=~=ê~íÉÇ=ãÉí~ä=Ñê~ãÉK
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di^pp=allRp
 dä~ëë=Çççêë=~êÉ=íÜçëÉ=

ÅçåëíêìÅíÉÇ=éêáã~êáäó=çÑ=Öä~ëë=
ïáíÜ=ÑáííáåÖë=íç=ÜçäÇ=íÜÉ=éáîçíë=
~åÇ=çíÜÉê=Ü~êÇï~êÉK=pçãÉíáãÉë=
íÜÉó=~êÉ=Å~ääÉÇ=~ääJÖä~ëë=ÇççêëK=
qÜÉáê=ëíêÉåÖíÜ=ÇÉéÉåÇë=çå=íÜÉ=
Öä~ëë=ê~íÜÉê=íÜ~å=íÜÉ=Ñê~ãáåÖK=
qÜÉó=~êÉ=ÇáÑÑÉêÉåí=Ñêçã=ë~ëÜ=
Çççêë=áå=íÜ~í=ë~ëÜ=Çççêë=Ü~îÉ=~=
Ñê~ãÉ=~êçìåÇ=~ää=Ñçìê=ëáÇÉë=çÑ=
íÜÉ=ÇççêK=
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di^pp=allRp
 `çãéçåÉåíëW
 dä~ëë=Çççêë=~êÉ=ÖÉåÉê~ääó=ÅçåëíêìÅíÉÇ=çÑ=

NLOÒ=çê=NLQÒ=íÉãéÉêÉÇ=Öä~ëë=ïáíÜ=ÑáííáåÖë=
~åÇ=çéÉê~íáåÖ=Ü~êÇï~êÉ=~ë=êÉèìáêÉÇ=Äó=
íÜÉ=áåëí~ää~íáçåK=`çããçå=Çççê=ëáòÉë=~êÉ=
PSÒ=ïáÇÉ=~åÇ=TÛ=MÒ=ÜáÖÜI=~äíÜçìÖÜ=ã~åó=
~êÅÜáíÉÅíë=éêÉÑÉê=íç=ëéÉÅáÑó=Öä~ëë=Çççêë=
~í=íÜÉ=ë~ãÉ=ÜÉáÖÜí=~ë=íÜ~í=çÑ=íÜÉ=ÅÉáäáåÖK

 qÜÉ=ãáåáãìã=ÅçåÑáÖìê~íáçå=êÉèìáêÉë=ëçãÉ=
íóéÉ=çÑ=Çççê=éìää=~åÇ=~=ÅçêåÉê=ÑáííáåÖ=~í=
íÜÉ=íçé=~åÇ=Äçííçã=íç=ÜçäÇ=íÜÉ=éáîçíëK=få=
äáÉì=çÑ=ÅçêåÉê=ÑáííáåÖëI=ëçãÉ=
ã~åìÑ~ÅíìêÉêë=éêçîáÇÉ=ÜáåÖÉ=ÑáííáåÖë=íÜ~í=
Åä~ãé=çå=íÜÉ=Öä~ëë=~åÇ=ëìééçêí=íÜÉ=Çççê=
áå=ãìÅÜ=íÜÉ=ë~ãÉ=ï~ó=~ë=~=ëí~åÇ~êÇ=
ÜáåÖÉÇ=ÇççêK=
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di^pp=allRp
 `çãéçåÉåíë=ÅçåíKW
 fÑ=~=äçÅâ=áë=êÉèìáêÉÇI=íÜÉ=Äçííçã=ÑáííáåÖ=

ã~ó=ÄÉ=Åçåíáåìçìë=~Åêçëë=íÜÉ=Çççê=íç=
~ääçï=Ñçê=~=ÇÉ~Ç=Äçäí=íç=ÄÉ=áåëí~ääÉÇK=pçãÉ=
~êÅÜáíÉÅíë=éêÉÑÉê=Åçåíáåìçìë=ÑáííáåÖë=
EëçãÉíáãÉë=Å~ääÉÇ=íÜÉ=ëÜçÉëF=çå=ÄçíÜ=íÜÉ=
íçé=~åÇ=ÄçííçãK=

 _ÉÅ~ìëÉ=~=Ñìää=Öä~ëë=Çççê=áë=~=éçíÉåíá~ä=
Ü~ò~êÇ=~åÇ=Éñíê~=ëíêÉåÖíÜ=áë=êÉèìáêÉÇI=íÜÉ=
Öä~ëë=ãìëí=ÄÉ=íÉãéÉêÉÇK=^åó=ÜçäÉëI=
åçíÅÜÉëI=çê=çíÜÉê=ãçÇáÑáÅ~íáçå=íç=íÜÉ=
Öä~ëë=ãìëí=ÄÉ=ã~ÇÉ=ÄÉÑçêÉ=áí=áë=íÉãéÉêÉÇK
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di^pp=allRp
 pí~åÇ~êÇ=^ëëÉãÄäáÉëW
 dä~ëë=Çççêë=Å~å=ÄÉ=ìëÉÇ=~äçåÉ=~åÇ=

ëÉí=ïáíÜáå=~=ï~ää=çéÉåáåÖ=ïáíÜ=çê=
ïáíÜçìí=~=Ñê~ãÉI=çê=íÜÉó=Å~å=ÄÉ=
áåëí~ääÉÇ=ÄÉíïÉÉå=Öä~ëë=ëáÇÉäáÖÜíëK=fÑ=
Öä~ëë=ëáÇÉäáÖÜíë=~êÉ=ìëÉÇI=íÜÉ=ë~ãÉ=
íóéÉ=çÑ=ÑáííáåÖ=ìëÉÇ=çå=íÜÉ=Çççê=áë=
ÖÉåÉê~ääó=ìëÉÇ=íç=ëìééçêí=íÜÉ=
ëáÇÉäáÖÜíëK=^äíÜçìÖÜ=à~ãÄ=Ñê~ãÉë=çÑ=
~äìãáåìãI=ïççÇI=çê=çêå~ãÉåí~ä=
ãÉí~ä=Å~å=ÄÉ=ìëÉÇI=íÜÉó=~êÉ=åçí=
åÉÅÉëë~êó;=~åÇ=íÜÉ=Öä~ëë=ëáÇÉäáÖÜíë=
Å~å=ÄÉ=ÄìííÉÇ=ÇáêÉÅíäó=íç=íÜÉ=
é~êíáíáçå=çê=ÜÉäÇ=~ï~ó=~=Ñê~Åíáçå=çÑ=
~å=áåÅÜK=
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di^pp=allRp
 _ìáäÇáåÖ=`çÇÉ=êÉèìáêÉãÉåíë=Ñçê=^ääJdä~ëë=

ÇççêëW
 _ÉÅ~ìëÉ=~ääJÖä~ëë=Çççêë=Å~ååçí=ÄÉ=ÑáêÉ=ê~íÉÇI=

íÜÉó=Å~ååçí=ÄÉ=ìëÉÇ=ïÜÉêÉ=~=éêçíÉÅíÉÇ=
çéÉåáåÖ=áë=êÉèìáêÉÇ=áå=~=ÑáêÉJê~íÉÇ=é~êíáíáçåK=
tÜÉå=íÜÉó=~êÉ=~ääçïÉÇ=~åÇ=ëÉêîÉ=~ë=Éñáí=
ÇççêëI=íÜÉ=íóéÉ=çÑ=Ü~êÇï~êÉ=ìëÉÇ=ãìëí=
ÅçåÑçêã=íç=íÜÉ=êÉèìáêÉãÉåíë=çÑ=íÜÉ=äçÅ~ä=
ÄìáäÇáåÖ=ÅçÇÉK=pçãÉ=ÅçÇÉë=~åÇ=äçÅ~ä=
~ãÉåÇãÉåíë=~êÉ=ãçêÉ=êÉëíêáÅíáîÉ=íÜ~å=
çíÜÉêë=~åÇ=ìëì~ääó=éêçÜáÄáí=íÜÉ=ìëÉ=çÑ=~=
ëáãéäÉ=ÇÉ~Ç=Äçäí=áå=íÜÉ=Äçííçã=ê~áä=ÑáííáåÖ=
fåëíÉ~ÇI=ëéÉÅá~ä=é~åáÅJíóéÉ=Ü~êÇï~êÉ=áë=
~î~áä~ÄäÉ=Ñçê=Öä~ëë=Çççêë=íÜ~í=~ääçïë=íÜÉ=Çççê=
íç=ÄÉ=äçÅâÉÇ=Ñêçã=íÜÉ=çìíëáÇÉ=E~åÇ=çéÉê~íÉÇ=
ïáíÜ=Å~êÇ=âÉóë=çê=âÉóé~ÇëI=áÑ=åÉÅÉëë~êóFI=Äìí=
ëíáää=~ääçïë=íÜÉ=Çççê=íç=ÄÉ=ìåä~íÅÜÉÇ=~åÇ=
çéÉåÉÇ=Ñêçã=íÜÉ=áåëáÇÉ=áå=~=ëáåÖäÉ=çéÉê~íáçå=
ïáíÜçìí=~åó=ëéÉÅá~ä=âåçïäÉÇÖÉ=çê=ÉÑÑçêíK=
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pmb`f^i=allRp
 péÉÅá~ä=Çççêë=Ü~îÉ=~=ïáÇÉ=î~êáÉíó=çÑ=~ééäáÅ~íáçåë=

ïÜÉêÉ=ëéÉÅá~ä=ÅäçëáåÖ=~ëëÉãÄäó=áë=êÉèìáêÉÇK=pçãÉ=çÑ=
íÜÉ=ãçêÉ=Åçããçå=íóéÉë=çÑ=ëéÉÅá~ä=Çççêë=áåÅäìÇÉ=íÜÉ=
ÑçääçïáåÖK
 RÉîçäîáåÖ=Çççêë=~êÉ=~ëëÉãÄäáÉë=çÑ=íÜêÉÉ=çê=Ñçìê=

äÉ~îÉë=ÅçååÉÅíÉÇ=~í=~=ÅÉåíê~ä=éçáåí=íÜ~í=
êçí~íÉ=ïáíÜáå=~å=ÉåÅäçëìêÉK=qÜÉó=~êÉ=ìëÉÇ=íç=
Åçåíêçä=~áê=áåÑáäíê~íáçå=~åÇ=íç=~ääçï=ä~êÖÉ=
åìãÄÉêë=çÑ=éÉçéäÉ=íç=é~ëë=áå=~åÇ=çìíK=qÜÉó=~êÉ=
ã~ÇÉ=çÑ=Öä~ëë=Ñê~ãÉÇ=ïáíÜ=~äìãáåìãI=ÄêçåòÉI=çê=
çíÜÉê=ãÉí~äëK=få=ãçëí=Å~ëÉëI=êÉîçäîáåÖ=Çççêë=Çç=
åçí=Åçìåí=áå=ÇÉíÉêãáåáåÖ=íÜÉ=íçí~ä=Éñáí=ïáÇíÜ=
Ñêçã=~=ÄìáäÇáåÖ=çê=~ë=~=êÉèìáêÉÇ=ÉñáíK=

 pçãÉ=êÉîçäîáåÖ=Çççêë=~êÉ=~î~áä~ÄäÉ=ïáíÜ=
Åçää~éëáåÖ=äÉ~îÉë=íÜ~í=ÑçäÇ=çéÉå=áÑ=ëìÄàÉÅíÉÇ=íç=
íÜÉ=ÑçêÅÉ=çÑ=~=ÅêçïÇ=çÑ=éÉçéäÉ=éìëÜáåÖ=~Ö~áåëí=
íÜÉãK=
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pmb`f^i=allRp
 lîÉêÜÉ~Ç=ÅçáäáåÖ=Çççêë=~êÉ=ã~ÇÉ=Ñêçã=íÜáå=

ëä~íë=çÑ=ãÉí~ä=íÜ~í=êçää=ìé=áåíç=~å=ÉåÅäçëìêÉ=
~ÄçîÉ=íÜÉ=ÜÉ~Ç=çÑ=íÜÉ=çéÉåáåÖK=qÜÉó=~êÉ=
ìëÉÇ=íç=ÅäçëÉ=ä~êÖÉ=çéÉåáåÖë=ëìÅÜ=~ë=
áåÇìëíêá~ä=~åÇ=Ö~ê~ÖÉ=ÇççêëI=çê=~ë=ÑáêÉ=
ëÉé~ê~íáçåë=Ñçê=ä~êÖÉ=çéÉåáåÖëK=qÜÉó=Å~å=ÄÉ=
ÅçååÉÅíÉÇ=íç=ÑìëáÄäÉ=äáåâë=ëç=íÜ~í=íÜÉó=
~ìíçã~íáÅ~ääó=ÅäçëÉ=áå=íÜÉ=ÉîÉåí=çÑ=ÑáêÉK

 pÉÅíáçå~ä=çîÉêÜÉ~Ç=Çççêë=~äëç=ÅäçëÉ=ä~êÖÉ=
çéÉåáåÖë=~åÇ=~êÉ=íóéáÅ~ääó=ìëÉÇ=Ñçê=
áåÇìëíêá~ä=ÄìáäÇáåÖë=~åÇ=Ö~ê~ÖÉëK=qÜÉ=Çççê=áë=
ã~ÇÉ=Ñêçã=áåÇáîáÇì~ä=ëÉÅíáçåë=çÑ=ïççÇ=çê=
ãÉí~ä=íÜ~í=ÜáåÖÉ=~ë=íÜÉ=Çççê=çéÉåëK=

 líÜÉê=ëéÉÅá~ä=Çççêë=áåÅäìÇÉ=Ää~ëíJêÉëáëí~åí=
ÇççêëI=ëçìåÇJ=êÉí~êÇ~åí=ÇççêëI=Ü~åÖ~ê=
ÇççêëI=ÑçäÇáåÖ=Çççêë=ìëÉÇ=íç=ÇáîáÇÉ=êççãëI=
ëÉÅìêáíó=ÇççêëI=~åÇ=ÅçäÇJëíçê~ÖÉ=ÇççêëK=
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Multiple means of egress shall be sized so that 
the loss of any one means of egress shall not 
reduce the available capacity to less than ____ 
of the required capacity.

a. 10 percent 
b. 25 percent
c. 33.3 percent 
d. 50 percent

d. 50%

IBC Sec 1005.1
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When fully open, a door is permitted to 
project into the required width of the path of 
egress travel a maximum of:

a. 1 inch 
b. 2 inches
c. 3.5 inches 
d. 7 inches

d. 7 inches

IBC Sec 1005.2
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How much minimum width is allowed for any 
non residential type means of egress once a 
door opens

a. 36” 
b. 48”
c. half 
d. a third

c. half  
IBC 1005.2 is somewhat confusing but here is how it goes: 

 Doors when fully opened, and handrails shall not reduce the 
required means of egress width by more than 7”.  Doors in any 
position shall not reduce the required width by more than one half.
Fully open is where it meets the wall. If there is no closer it will swing within 7” 
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What would be the minimum distance 
necessary (including landings) for a ramp 
that reaches 13' high?

a. 150 ft
b. 157 ft
c. 175 ft 
d. 181 ft
d. 181ft

Min slope is 1/12.  Ramps within the accessible route 
of travel have landings at he top and bottom, points of 
turning, entrance, exits, and doors and at least one 
intermediate landing for each 30 inches (2.5') of 
rise with a minimum dimension of 60 inches in the 
direction of the ramp run.
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Which of the following elements is considered 
most potentially hazardous for children in a 
renovation project?

a. Asbestos 
b. Germs
c. PCB 
d. Lead

d. Lead
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Which of the following contains respiratorable 
particulates?

a. Asbestos 
b. Formaldehyde
c. Carbon monoxide 
d. Lead

a. Asbestos
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A court or yard that provides access to a 
public way for one or more exits is 
considered a(n)...

a. exit accessway 
b. egress court
c. public way 
d. horizontal exit

b. egress court

IBC 1002.1
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Which of the following elements is not a 
distinct and separate part of the means of 
egress?

a. exit discharge 
b. exit access
c. exit 
d. exit convergence

d. exit convergence

IBC 1002.1
The codes treat means of egress as a comprehensive 
“system” of components. A means of egress consists of 
three separate and distinct parts: the exit access, the 
exit, and the exit discharge.

  64

The portion of the exit access that occupants 
must traverse before two separate and 
distinct paths of egress travel to two exits are 
available is defined as a.

a. means of egress 
b. single egress path
c. common path of egress travel 
d. limited egress travel distance

c. common path of egress travel 

IBC 1002.1
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Panic hardware that is listed for use on fire 
door assemblies is considered to be ____ 
hardware.

a. fire egress 
b. fire exit
c. panic 
d. panic and fire

b. fire exit

IBC 1002.1
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An alternating tread device has a series of 
steps that are positioned a minimum of 
_____ degrees and maximum of___ degrees 
from horizontal.

a. 30, 45 
b. 45, 60
c. 50, 70 
d. 60, 75

c. 50, 70

IBC 1002.1
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Doors in 2-hour stairway must be rated as __ 
hours, and those in 1-hour stairways must be 
rated as __ hours:

a. 1½ - 1 
b. 1-1½
c. 1½-1½ 
d. 1-1

a. 1½ - 1

Ballast 29-24
IBC 1019.1
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Panic hardware that is listed for use on fire 
door assemblies is considered to be ____ 
hardware.

a. fire egress 
b. fire exit
c. panic 
d. panic and fire

b. fire exit

IBC 1002.1
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The means of egress shall have a 
ceiling height of not less than:

90” (7'-6”) 

Exceptions can be sloped ceilings, ceilings of dwelling units 
and sleeping units within residential occupancies, allowable 
projections, stair headroom, door and ramp headroom, clear 
height of floor levels in vehicular and pedestrian traffic areas 
in parking garages, and areas above and below mezzanine 
floors, all according to specific sections of the IBC.
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Up to 50 percent of the ceiling area of a 
means of egress may have a minimum ceiling 
height of ______where reduced by 
protruding objects.

a. 78 inches 
b. 80 inches
c. 84 inches 
d. 90 inches

b. 80” (6'-10”)

IBC Sec 1003.3.1
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A door equipped with double-
pivoted hardware so designed as to 
cause a semicounter balanced 
swing action when opening is 
defined as...

BALANCED DOOR
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What should be the height of 
handrails according to ADA?

A) 32in
B) 32in – 34in
C) 32in – 36in
D) 34in – 38in

D
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What should be the minimum 
extension of handrails on the 
lower end of a staircase 
according to ADA?

A) 12”
B) 24”
C) 14” + riser
D) 12” + run

D
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What should be the minimum 
extension of handrails on the 
upper end of a staircase 
according to ADA?

A) 12in
B) 24in
C) 14” + riser
D) 12” + run

A
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Minimum number of exits per 
story per occupant loads of:
1 – 500
501 – 1000
> 1000

  2
  3
  & 4

  76

An operable window, door or other similar device 
that provides a means of escape and access for 
rescue in the event of an emergency, is considered:

EMERGENCY ESCAPE AND RESCUE 
OPENING
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A court or yard which provides 
access to a public way for one or 
more exits.

EGRESS COURT
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Exits can not pass through...

Kitchens ! !
Storerooms 
Closets (or spaces used for similar purposes)
Through rooms that can be locked to prevent egress 
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Other Considerations for egress:

– One Fire Tower is required in buildings over 75'-0” (one exit, 
minimum)

– Non combustible construction that is connected with 
mechanically vented vestibules on backup power or balconies 

– Doors must swing in the direction of travel 
– The number of exits is based on the number of occupants
– Typically spaces with more than 50 occupants must have 2 

exits 
– Required width of exits is determined by occupants on the floor 

plus an allowance for occupants from floors above
– Elevators are not a means of egress
– Escalators provide a conduit for smoke and are not an 

approved exit
 Ramps may constitute a portion of the required legal exits
 Revolving doors must collapse to be part of required legal exit 
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How many doors out of a series in a large 
building entry need to meet ADA standards? 
(Ratio and Min number)

At least one
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That portion of a means of egress system 
that leads from any occupied portion of a 
building or structure to an exit.

EXIT ACCESS

  82

A door or access point along the path of egress 
travel from an occupied room, area or space 
where the path of egress enters an intervening 
room, corridor, unenclosed exit access stair or 
unenclosed exit access ramp.

EXIT ACCESS DOORWAY
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That portion of a means of egress 
system between the termination 
of an exit and a public way.

EXIT DISCHARGE

  84

The story at the point at
which an exit terminates and an 
exit discharge begins.

EXIT DISCHARGE, LEVEL OF
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An exit component that is separated from other 
interior spaces of a building or structure by tire-
resistance-rated construction and opening 
protectives, and provides for a protected path of 
egress travel in a vertical or horizontal direction 
to the exit discharge or the public way is called:

EXIT ENCLOSURE

  86

A path of egress travel from one building to an area 
in another building on approximately the same level, 
or a path of egress travel through or around a wall or 
partition to an area on approximately the same level 
in the same building, which affords safety from fire 
and smoke from the area of incidence and areas 
communicating therewith.

EXIT, HORIZONTAL
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An exit component that is separated from other interior 
spaces of a building or structure by tire-resistance-rated 
construction and opening protectives, and provides for a 
protected path of egress travel in a horizontal direction to 
the exit discharge or the public way.

EXIT PASSAGEWAY

  88

Panic hardware that is listed for
use on fire door assemblies.

FIRE EXIT HARDWARE
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 A continuous and unobstructed way of egress 
travel from any accessible point in a building or 
facility to a public way.

ACCESSIBLE MEANS OF EGRESS

  90

An unenclosed exit access component that 
defines and provides a path of egress travel.

AISLE
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That portion of an exit access 
that leads to an aisle.

AISLE ACCESSWAY
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An area where persons unable to use stairways can 
remain temporarily to await instructions or 
assistance during emergency evacuation.

AREA OF REFUGE
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Which of the following elements is not a 
distinct and separate part of the means of 
egress?

a. exit discharge 
b. exit access
c. exit 
d. exit convergence

d. exit convergence

IBC 1002.1
The codes treat means of egress as a comprehensive 
“system” of components. A means of egress consists of 
three separate and distinct parts: the exit access, the 
exit, and the exit discharge.
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That portion of the exit access that occupants 
must traverse before two separate and 
distinct paths of egress travel to two exits are 
available is defined as a.

a. means of egress 
b. single egress path
c. common path of egress travel 
d. limited egress travel distance

c. common path of egress travel 

IBC 1002.1
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An non fully sprinkled office has an occupant 
load of 170.  What is the minimum width of 
the exit corridor?

a. 60” 
b. 48”
c. 44” 
d. 34”

c. 44”

IBC par 1005.1 - (.2” per occupant would give 34”, but 
any occupancy above 50 the minimum given is 44” 
which governs)
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A stairway that is considered as part of 
accessible means of egress should have a 
minimum width of:

a. 36” 
b. 40”
c. 44” 
d. 48”

d. 48”

IBC 1007.3
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The maximum vertical distance between 
landings in a stairway is:

a. 6' 
b. 8'
c. 12' 
d. 16'

c. 12'

Ballast 29-24
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Doors in 2-hour stairway must be rated as __ 
hours, and those in 1-hour stairways must be 
rated as __ hours:

a. 1½ - 1 
b. 1-1½
c. 1½-1½ 
d. 1-1

a. 1½ - 1

Ballast 29-24
IBC 1019.1
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Group I and H occupancies, serving 10 or less occupants, 
not more than 1 story above the level of exit discharge

Stairways serving and contained within a single 
residential dwelling of Group R-2 and R-3, and 
guestrooms in R-1 occupancies

Up to 50% of the number of stairways in 
other occupancies

Do not have to be enclosed (True / False) 

True
Ballast 29-24
IBC 1019.1
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The staircase in a 4+ floor height should be 
enclosed in a __ hour rated wall.  In a 
building of 3 or less floors, in a __ hour wall:

a. 2 - 1 
b. 2 - 2
c. 1 - 1
d. 1 - 1

a. 2 - 1

Ballast 29-23
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The range of acceptable heights of risers on a 
staircase is:

a. 6” - 7” 
b. 4” - 7”
c. 6” - 8”
d. 4” - 8”

b. 4” - 7”

Ballast 29-24


