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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  over head el ect r i c  t r avel i ng ( OET)  
br i dge cr anes wi t h capaci t i es gr eat er  t han  9 t ons 
10 t ons 9072 kg 20, 000 pounds,  but  l ess t han 27 
met r i c t ons 30 t ons 27, 000 kg 60, 000 pounds, 
sui t abl e f or  [ i ndoor ] [  or  out door ]  use i n 
[ hazar dous] [  or  non- hazar dous]  envi r onment s.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

For war d al l  pr ocur ement  of  cr ane syst ems at  Naval  
Shor e based act i v i t i es wi t h r at ed capaci t i es of  9072 
kg ( 20, 000 pounds)  or  gr eat er ,  or  f or  use i n 
speci al i zed appl i cat i ons t o:  Naval  Faci l i t i es 
Engi neer i ng Command,  Navy Cr ane Cent er ,  Bui l di ng 
491,  Nor f ol k Naval  Shi pyar d,  Por t smout h,  Va. ,  
23709- 5000.   ( See NAVFAC I nst r uct i on 11450. 1a of  22 
Januar y,  1997) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Use SECTI ON 41 22 13. 14 f or  BRI DGE CRANES,  
OVERHEAD ELECTRI C,  TOP RUNNI NG,  ( under   9 t ons 10 
tons  9072 kg 20, 000 pounds capaci t y,  CMAA 70 -  Cl ass 
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A,  B,  or  C. )

Use SECTI ON 41 22 13. 15 f or  BRI DGE CRANES,  OVERHEAD 
ELECTRI C,  UNDER RUNNI NG,  ( under   9 t ons 10 t ons 9072 
kg 20, 000 pounds capaci t y,  CMAA 74  -  Cl ass A,  B,  or  
C.)

Use SECTI ON 41 22 23. 19 f or  MONORAI L HOI STS ( manual ,  
el ect r i c ,  or  ai r - power ed.

Types of  cr ane cover ed,  ( mor e t han 9. 07 t ons 10 t ons 
9072 kg 20000 pounds,  but  l ess t han  27. 2 t ons 30 
tons  27215 kg 60000 pounds,  i ncl udi ng:

  ( 1)  t op- r unni ng br i dge and t r ol l ey,  
mul t i pl e- gi r der ,  wi t h CMAA 70 ser vi ce c l ass of  A 
t hr ough E,

  ( 2)  t op- r unni ng br i dge/ gant r y,  under hung t r ol l ey,  
s i ngl e gi r der ,  wi t h CMAA 74 ser vi ce c l ass of  
moder at e,  and

  ( 3)  under hung br i dge/ gant r y and t r ol l ey,  
s i ngl e- gi r der ,  wi t h CMAA 74 ser vi ce c l ass of  
moderate.

Cont r ol  t ypes and syst ems may be speci f i ed as 
follows:

  1.   Remot e,  Cab,  or  Pendant  Cr ane Cont r ol s or  a 
combi nat i on of  t he t hr ee can be pr ovi ded.

  2.   Al t er nat i ng cur r ent  or  dc cont r ol  syst ems can 
be speci f i ed.

Cr ane Ter mi nol ogy:  -  r ef er  t o DEFI NI TI ONS i n t hi s 
specification.

a.   Top- r unni ng br i dge i s a br i dge whi ch t r avel s on 
t he t op sur f ace of  r ai l s  of  a f i xed r unway st r uct ur e.

b.   Top- r unni ng Tr ol l ey i s a t r ol l ey whi ch t r avel s 
on t he t op sur f aces of  r ai l s  of  t he br i dge gi r der ( s) .

c.   Under - r unni ng Tr ol l ey i s a t r ol l ey/ hoi st  uni t  
whi ch t r avel s on t he bot t om f l ange of  t he br i dge 
girder.

**************************************************************************

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
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Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

AGMA I SO 10064- 6 ( 2010A)  Code of  I nspect i on Pr act i ce -  Par t  
6:  Bevel  Gear  Measur ement  Met hods

AGMA I SO 17485 ( 2008A;  Suppl ement  2008)  Bevel  Gear s -  I SO 
Syst em of  Accur acy ( I ncl udi ng Suppl ement  -  
Tol er ance Tabl es 2008)

ANSI / AGMA 2001 ( 2004D;  R 2010)  Fundament al  Rat i ng Fact or s 
and Cal cul at i on Met hods f or  I nvol ut e Spur  
and Hel i cal  Gear  Teet h

ANSI / AGMA 2011 ( 2014B)  Cyl i ndr i cal  Wor mgear i ng Tol er ance 
and I nspect i on Met hods

ANSI / AGMA 2015- 1 ( 2001A;  R 2014)  Accur acy Cl assi f i cat i on 
Syst em -  Tangent i al  Measur ement s f or  
Cyl i ndr i cal  Gear s

ANSI / AGMA 6013 ( 2006A;  R 2011)  St andar d f or  I ndust r i al  
Encl osed Gear  Dr i ves

ANSI / AGMA 6113 ( 2016B)  St andar d f or  I ndust r i al  Encl osed 
Gear  Dr i ves ( Met r i c Edi t i on)

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 90. 1 -  I P ( 2013)  Ener gy St andar d f or  Bui l di ngs 
Except  Low- Ri se Resi dent i al  Bui l di ngs

ASHRAE 90. 1 -  SI ( 2013)  Ener gy St andar d f or  Bui l di ngs 
Except  Low- Ri se Resi dent i al  Bui l di ngs

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
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St r uct ur al  Wel di ng Code -  St eel

AWS D14. 1/ D14. 1M ( 2005;  Amd 1 2017)  Speci f i cat i on f or  
Wel di ng of  I ndust r i al  and Mi l l  Cr anes and 
Ot her  Mat er i al  Handl i ng Equi pment

ASME I NTERNATI ONAL ( ASME)

ASME B30. 10 ( 2014)  Hooks

ASME B30. 16 ( 2017)  Over head Under hung and St at i onar y 
Hoists

ASME B30. 17 ( 2015)  Over head and Gant r y Cr anes ( Top 
Runni ng Br i dge,  Si ngl e Gi r der ,  Under hung 
Hoists)

ASME B30. 2 ( 2017)  Over head and Gant r y Cr anes ( Top 
Runni ng Br i dge,  Si ngl e or  Mul t i pl e Gi r der ,  
Top Runni ng Tr ol l ey Hoi st )

ASME HST- 1 ( 2012)  Per f or mance St andar d f or  El ect r i c  
Chai n Hoi st s

ASME HST- 4 ( 2016)  Per f or mance St andar d f or  Over head 
El ect r i c  Wi r e Rope Hoi st s

ASME NOG- 1 ( 2015)  Rul es f or  Const r uct i on of  Over head 
and Gant r y Cr anes ( Top Runni ng Br i dge,  
Mul t i pl e Gi r der )

ASME NUM- 1 ( 2016)  Rul es f or  Const r uct i on of  Cr anes,  
Monor ai l s,  and Hoi st s wi t h Br i dge or  
Tr ol l ey or  Hoi st  of  t he Under hung Type.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1023/ A1023M ( 2015)  St andar d Speci f i cat i on f or  St r anded 
Car bon St eel  Wi r e Ropes f or  Gener al  
Purposes

ASTM A159 ( 1983;  R 2011)  St andar d Speci f i cat i on f or  
Aut omot i ve Gr ay I r on Cast i ngs

ASTM A275/ A275M ( 2018)  St andar d Pr act i ce f or  Magnet i c 
Par t i c l e Exami nat i on of  St eel  For gi ngs

ASTM A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

ASTM A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  830 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)
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ASTM A490 ( 2014a)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  Al l oy St eel ,  Heat  
Tr eat ed,  150 ksi  Mi ni mum Tensi l e St r engt h

ASTM A490M ( 2014a)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h St eel  Bol t s,  Cl asses 10. 9 
and 10. 9. 3,  f or  St r uct ur al  St eel  Joi nt s 
(Metric)

ASTM A563 ( 2015)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Nut s

ASTM A563M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s ( Met r i c)

ASTM A668/ A668M ( 2017)  St andar d Speci f i cat i on f or  St eel  
For gi ngs,  Car bon and Al l oy,  f or  Gener al  
I ndust r i al  Use

ASTM A931 ( 2008;  R 2013)  St andar d Test  Met hod f or  
Tensi on Test i ng of  Wi r e Ropes and St r and

ASTM B438 ( 2017)  St andar d Speci f i cat i on f or  
Br onze- Base Powder  Met al l ur gy ( PM)  
Bear i ngs ( Oi l  I mpr egnat ed)

ASTM B439 ( 2018)  St andar d Speci f i cat i on f or  
I r on- Base Powder  Met al l ur gy ( PM)  Bear i ngs 
(Oil-Impregnated)

ASTM B633 ( 2015)  St andar d Speci f i cat i on f or  
El ect r odeposi t ed Coat i ngs of  Zi nc on I r on 
and St eel

ASTM E125 ( 1963;  R 2013)  Phot ogr aphs f or  Magnet i c 
Par t i c l e I ndi cat i ons on Fer r ous Cast i ngs

ASTM F436 ( 2011)  Har dened St eel  Washer s

ASTM F436M ( 2011)  Har dened St eel  Washer s ( Met r i c)

ASTM F959/ F959M ( 2017a)  St andar d Speci f i cat i on f or  
Compr essi bl e- Washer - Type Di r ect  Tensi on 
I ndi cat or s f or  Use wi t h St r uct ur al  
Fast ener s,  I nch and Met r i c Ser i es

CRANE MANUFACTURERS ASSOCI ATI ON OF AMERI CA ( CMAA)

CMAA 70 ( 2015)  Speci f i cat i on f or  Top Runni ng 
Br i dge and Gant r y Type Mul t i pl e Gi r der  
El ect r i c  Over head Tr avel i ng Cr anes

CMAA 74 ( 2015)  Speci f i cat i ons f or  Si ngl e Gi r der  
Cranes

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2018)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)
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NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  I ndust r i al  
Cont r ol  and Syst ems Cont r ol l er s,  
Cont act or s,  and Over l oad Rel ays Rat ed 600 V

NEMA I CS 3 ( 2005;  R 2010)  Medi um- Vol t age Cont r ol l er s 
Rat ed 2001 t o 7200 V AC

NEMA I CS 5 ( 2017)  I ndust r i al  Cont r ol  and Syst ems:   
Cont r ol  Ci r cui t  and Pi l ot  Devi ces

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA I CS 8 ( 2011)  Cr ane and Hoi st  Cont r ol l er s

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 6/ NACE No. 3 ( 2007)  Commer ci al  Bl ast  Cl eani ng

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

29 CFR 1910. 147 The Cont r ol  of  Hazar dous Ener gy ( Lock 
Out / Tag Out )

29 CFR 1910. 179 Over head and Gant r y Cr anes

29 CFR 1910. 306 Speci f i c  Pur pose Equi pment  and 
Installations

UNDERWRI TERS LABORATORI ES ( UL)

UL 1004- 1 ( 2012;  Repr i nt  Aug 2017)  UL St andar d f or  
Saf et y Rot at i ng El ect r i cal  Machi nes -  
Gener al  Requi r ement s

UL 1449 ( 2014;  Repr i nt  Jul  2017)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

UL 489 ( 2016)  UL St andar d f or  Saf et y Mol ded- Case 
Ci r cui t  Br eaker s,  Mol ded- Case Swi t ches and 
Ci r cui t - Br eaker  Encl osur es

UL 50 ( 2015)  UL St andar d f or  Saf et y Encl osur es 
f or  El ect r i cal  Equi pment ,  
Non- Envi r onment al  Consi der at i ons
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UL 943 ( 2016;  Repr i nt  Feb 2018)  UL St andar d f or  
Saf et y Gr ound- Faul t  Ci r cui t - I nt er r upt er s

1. 2   DEFINITIONS

a.   Cr ane Br i dge:   That  par t  of  an over head cr ane syst em consi st i ng of  
gi r der ( s) ,  end t r ucks,  end t i es,  wal kway,  and dr i ve mechani sm whi ch 
car r i es t he t r ol l ey( s)  and t r avel s al ong t he r unway r ai l s  par al l el  t o 
t he r unway.

b.   Cr ane Runway:   The t r ack syst em al ong whi ch t he cr ane oper at es 
hor i zont al l y ,  i ncl udi ng t r ack hangar  r ods,  t r ack connect i on devi ces,  
and r unway st r uct ur al  suppor t s.

c.   Dead Loads:   The l oads on a st r uct ur e whi ch r emai n i n a f i xed posi t i on 
r el at i ve t o t he st r uct ur e.

d.   Gi r der :   The pr i nci pal  hor i zont al  beam of  t he cr ane br i dge.   I t  i s  
suppor t ed by t he cr ane end t r ucks.   Nor mal l y t he cr ane t r ol l ey mount ed 
hoi st  i s  suspended f r om t he gi r der  bel ow t he cr ane.

e.   Li ve Load:   A l oad whi ch moves r el at i ve t o t he st r uct ur e under  
consideration.

f .   Pendant :   A cont r ol  f or  a hoi st  and/ or  a cr ane.   The pendant  hangs f r om 
t he hoi st  or  t he cr ane by a cabl e at  a hei ght  t hat  i s  easy f or  t he 
oper at or  t o r each.

g.   Rat ed Load:   For  t he pur pose of  t hi s speci f i cat i on t he r at ed l oad i s 
def i ned as t he maxi mum wor ki ng l oad suspended under  t he l oad hook.   
Load bl ock and wi r e r opes,  conf or mi ng t o ASTM A1023/ A1023M and ASTM A931
 ar e not  i ncl uded i n t he r at ed l oad.

h.   St andar d Commer ci al  Cat al oged Pr oduct :   A pr oduct  whi ch i s cur r ent l y 
bei ng sol d,  or  pr evi ousl y has been sol d,  i n subst ant i al  quant i t i es t o 
t he gener al  publ i c,  i ndust r y or  Gover nment  i n t he cour se of  nor mal  
busi ness oper at i ons.   Model s,  sampl es,  pr ot ot ypes or  exper i ment al  uni t s 
do not  meet  t hi s  def i ni t i on.   The t er m " cat al oged"  as speci f i ed i n t hi s 
sect i on i s def i ned as " appear i ng on t he manuf act ur er ' s publ i shed 
pr oduct  dat a sheet s.   These dat a sheet s shoul d have been publ i shed or  
copyr i ght ed pr i or  t o t he i ssue dat e of  t hi s sol i c i t at i on bear i ng a 
document  i dent i f i cat i on number  or  bul l et i n number .

i .   Top Runni ng Cr ane:   An el ect r i c  over head t r avel i ng cr ane t hat  r uns on 
r ai l s  on t op of  suppor t  beams.   The l oad i s suppor t ed by t he ent i r e 
cr oss- sect i on of  t he beam.

j .   Tr ol l ey Mount ed Hoi st :   A combi ned uni t  consi st i ng of  a wheel ed t r ol l ey 
t hat  pr ovi des hor i zont al  mot i on al ong t he br i dge gi r der ,  and a hoi st  
suspended f r om t he t r ol l ey,  t hat  pr ovi des l i f t i ng and l ower i ng of  a 
f r eel y suspended l oad.

k.   Under  r unni ng ( Under hung)  Cr ane:   An el ect r i c  over head t r avel i ng cr ane 
t hat  i s  suppor t ed by cr ane end t r ucks suspended bel ow t he cr ane 
r unway.   The l oad i s suppor t ed by hangi ng f r om t he l ower  f l ange of  a 
beam.
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1. 3   SYSTEM DESCRI PTI ON

The r equi r ement s f or  t he cr ane r unway and r ai l  suppor t i ng st r uct ur es ar e 
speci f i ed i n Sect i on 05 12 00 STRUCTURAL STEEL.

1. 3. 1   Load and Si z i ng Cal cul at i ons

**************************************************************************
NOTE:   Desi gn dat a f or  Load and Si z i ng Cal cul at i ons,  
and wel di ng pr ocedur es,  may not  be avai l abl e f or  
commer ci al l y  pr ocur ed hoi st s and t r ol l eys.

**************************************************************************

Submi t  compl et e l i s t  of  equi pment  and mat er i al s,  i ncl udi ng manuf act ur er ' s 
descr i pt i ve dat a and t echni cal  l i t er at ur e,  per f or mance char t s and cur ves,  
cat al og cut s,  and i nst al l at i on i nst r uct i ons.   Submi t  cal cul at i ons ver i f y i ng 
t he s i z i ng of  t he br i dge gi r der ,  end t r ucks and t r avel  dr i ves.   [ I ncl ude 
sei smi c anal ysi s of  br i dge gi r der  and end t r ucks. ]

1. 3. 2   OET Desi gn Cr i t er i a

**************************************************************************
NOTE:   Cl ear l y show t he ar ea of  hook cover age,  
r unway di mensi ons,  r ai l  s i ze,  hook ver t i cal  t r avel ,  
c l ear  hook hei ght  and l i f t i ng capaci t y on dr awi ngs.

**************************************************************************

Cr anes wi l l  oper at e i n t he gi ven spaces and mat ch t he r unway di mensi ons and 
r ai l s  i ndi cat ed.   Hook cover age,  hook ver t i cal  t r avel ,  c l ear  hook hei ght ,  
l i f t i ng capaci t y ,  and l oad t est  wei ght  shal l  not  be l ess t han t hat  
indicated.

1. 3. 2. 1   General

**************************************************************************
NOTE:   Add number  of  cr anes,  bui l di ng name and cr ane 
r at ed l oad capaci t y (tonnage) (pounds) .

**************************************************************************

I ncl ude t he f ol l owi ng:   Number  of  cr anes [ _____] ,  l ocat ed i n bui l di ng 
i dent i f i ed as [ _____] ,  wi t h t he capaci t y expr essed i n [ _____]  met r i c t ons 
tons  k i l ogr ams pounds,  f or  each OET.   Al so c l ear l y l ocat e and i dent i f y each 
mul t i pl e gi r der  hoi st  and syst em component s.

1. 3. 2. 2   Classification

**************************************************************************
NOTE:   The CMAA 74 speci f i cat i on cover s t op r unni ng 
and under  r unni ng s i ngl e gi r der  el ect r i c  t r avel i ng 
cr anes ut i l i z i ng an under  r unni ng t r ol l ey hoi st ,  
wi t h a CMAA 70 Dut y Cl ass r at i ng of  A,  B,  or  C.   
Ref er  t o NFPA 70 f or  envi r onment al  r equi r ement s.   
Make a sel ect i on f r om t he f ol l owi ng CMAA 70 ser vi ce 
classifications:

Cl ass A ( St andby or  I nf r equent  Ser vi ce) :   Thi s 
ser vi ce cover s cr anes whi ch may be used i n 
i nst al l at i ons such as power houses,  publ i c ut i l i t i es,  
t ur bi ne r ooms,  mot or  r ooms and t r ansf or mer  st at i ons 
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wher e pr eci se handl i ng of  equi pment  at  s l ow speeds 
wi t h l ong,  i dl e per i ods bet ween l i f t s  ar e r equi r ed.   
Capaci t y l oads may be handl ed f or  i ni t i al  
i nst al l at i on of  equi pment  and f or  i nf r equent  
maintenance.

Cl ass B ( Li ght  Ser vi ce) :   Thi s ser vi ce cover s cr anes 
whi ch may be used i n r epai r  shops,  l i ght  assembl y 
oper at i ons,  ser v i ce bui l di ngs,  l i ght  war ehousi ng,  
et c. ,  wher e ser v i ce r equi r ement s ar e l i ght  and t he 
speed i s s l ow.   Loads may var y f r om no l oad t o 
occasi onal  f ul l  r at ed l oads wi t h 2 t o 5 l i f t s  per  
hour ,  aver agi ng 3 m ( 10 f eet )  per  l i f t .

Cl ass C ( Moder at e Ser vi ce) :   Thi s ser vi ce cover s 
cr anes whi ch may be used i n machi ne shops of  paper  
mi l l  machi ne r ooms,  et c. ,  wher e ser vi ce r equi r ement s 
ar e moder at e.   I n t hi s t ype of  ser vi ce t he cr ane 
wi l l  handl e l oads whi ch aver age 50 per cent  of  t he 
r at ed capaci t y wi t h 5 t o 10 l i f t s  per  hour ,  
aver agi ng 4. 5 m ( 15 f eet ) ,  not  over  50 per cent  of  
t he l i f t  at  r at ed capaci t y.

Cl ass D ( Heavy- Dut y) :   Thi s ser vi ce cover s cr anes 
whi ch may be used i n heavy machi ne shop,  f oundr i es,  
f abr i cat i ng pl ant s,  st eel  war ehouses,  cont ai ner  
yar ds,  l umber  mi l l s ,  et c. ,  and st andar d dut y bucket  
and magnet  oper at i ons wher e heavy- dut y pr oduct i on i s 
r equi r ed.   I n t hi s t ype of  ser vi ce,  l oads 
appr oachi ng 50 per cent  of  t he r at ed capaci t y wi l l  be 
handl ed const ant l y dur i ng t he wor ki ng per i od.   Hi gh 
speeds ar e desi r abl e f or  t hi s t ype of  ser vi ce wi t h 
10 t o 20 l i f t s  per  hour  aver agi ng 4. 5 m ( 15 f eet ) ,  
not  over  65 per cent  of  t he l i f t s  at  r at ed capaci t y .

Cl ass E ( Sever e Ser vi ce) :   Thi s t ype of  ser vi ce 
r equi r es a cr ane capabl e of  handl i ng l oads 
appr oachi ng r at ed capaci t y t hr oughout  i t s  l i f e.   
Appl i cat i ons may i ncl ude magnet ,  bucket ,  
magnet / bucket  combi nat i on cr anes f or  scr ap yar ds,  
cement  mi l l s ,  l umber  mi l l s ,  f er t i l i zer  pl ant s,  
cont ai ner  handl i ng,  et c. ,  wi t h 20 or  mor e l i f t s  per  
hour  at  or  near  t he r at ed capaci t y.

Cl ass F ( Cont i nuous Sever e Ser vi ce) :   Thi s t ype of  
ser vi ce r equi r es a cr ane capabl e of  handl i ng l oads 
appr oachi ng r at ed capaci t y cont i nuousl y under  sever e 
ser vi ce condi t i ons t hr oughout  i t s  l i f e.   
Appl i cat i ons may i ncl ude cust om desi gned speci al t y  
cr anes essent i al  t o per f or mi ng t he cr i t i cal  wor k 
t asks af f ect i ng t he t ot al  pr oduct i on f aci l i t y .   
These cr anes must  pr ovi de t he hi ghest  r el i abi l i t y  
wi t h speci al  at t ent i on t o ease of  mai nt enance 
features.

**************************************************************************

Pr ovi de cr ane desi gned and const r uct ed t o [ CMAA 70 Cl ass [ _____] ,  [ _____]  
service] [ CMAA 74 [ Dut y Cl ass A] [ Dut y Cl ass B] [ Dut y Cl ass C]  ser vi ce]  
r equi r ement s f or  oper at i on i n [ i ndoor ]  [ out door ]  [ hazar dous]  
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[ non- hazar dous]  envi r onment  wi t h [ mul t i pl e gi r der  hoi st  syst em] [ el ect r i c  
chai n hoi st  conf or mi ng t o ASME HST- 1] [ el ect r i c  wi r e r ope hoi st  conf or mi ng 
to ASME HST- 4].

1. 3. 2. 3   Rat ed Capaci t y and Speeds

**************************************************************************
NOTE:   Sel ect  r at ed speed under  f ul l  l oad f or  t he 
mai n hoi st ,  auxi l i ar y hoi st  ( i f  speci f i ed)  br i dge  
and t r ol l ey f r om t he f ol l owi ng:   ( Speeds ar e i n 
met er s per  second ( f eet  per  mi nut e) ) .   I n t he 
f ol l owi ng t abul at i ons,  t he s l ow speeds appl y t o 
Cl ass A and B ser vi ce,  t he medi um speeds t o Cl ass C 
and D ser vi ce,  and t he f ast  speeds t o Cl ass E 
ser vi ce.   Speeds ar e i n mi l l i met er s per  second or  
f eet  per  mi nut e.

Loads ar e st at ed i n t ons,  and pounds per  NAVFAC 
P-307.

1.   FLOOR OPERATED I NDUSTRI AL CRANES ( met er s per  second)

RATED HOIST TROLLEY BRIDGE

LOAD
tons-pounds

Slow Medium Fast Slow Medium Fast Slow Medium Fast

4.5 9,000 0.10 0.15 0.25 0.25 0.38 0.51 0.51 0.76 0.89

9 18,000 0.08 0.13 0.18 0.25 0.38 0.51 0.52 0.76 0.89

14 28,000 0.08 0.10 0.13 0.25 0.38 0.51 0.51 0.76 0.89

18 36,000 0.08 0.10 0.13 0.25 0.38 0.51 0.51 0.76 0.89

23 46,000 0.05 0.10 0.13 0.25 0.38 0.51 0.38 0.51 0.76

27 54,000 0.05 0.08 0.13 0.25 0.38 0.51 0.38 0.51 0.76

1.   FLOOR OPERATED I NDUSTRI AL CRANES ( f eet  per  mi nut e)

RATED HOIST TROLLEY BRIDGE

LOAD
tons-pounds

Slow Medium Fast Slow Medium Fast Slow Medium Fast

5 10,000 20 30 50 50 75 100 100 150 175

10 20,000 15 25 35 50 75 100 100 150 175

15 30,000 15 20 25 50 75 100 100 150 175

20 40,000 15 20 25 50 75 100 100 150 175
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1.   FLOOR OPERATED I NDUSTRI AL CRANES ( f eet  per  mi nut e)

RATED HOIST TROLLEY BRIDGE

LOAD
tons-pounds

Slow Medium Fast Slow Medium Fast Slow Medium Fast

25 50,000 10 20 25 50 75 100 75 100 150

30 60,000 10 15 25 50 75 100 75 100 150

2.   CAB OPERATED I NDUSTRI AL CRANES ( met er s per  second)

RATED HOIST TROLLEY BRIDGE

LOAD
tons-pounds

Slow Medium Fast Slow Medium Fast Slow Medium Fast

9 18,000 0.15 0.30 0.46 0.64 0.76 1.02 1.02 1.52 2.03

14 28,000 0.15 0.23 0.30 0.64 0.76 1.02 1.02 1.52 2.03

18 36,000 0.10 0.15 0.20 0.84 0.76 1.02 1.02 1.52 2.03

23 46,000 0.08 0.13 0.15 0.51 0.76 1.02 1.02 1.52 2.03

27 54,000 0.08 0.13 0.15 0.51 0.76 1.02 1.02 1.52 1.78

2.   CAB OPERATED I NDUSTRI AL CRANES ( f eet  per  mi nut e)

RATED HOIST TROLLEY BRIDGE

LOAD
tons-pounds

Slow Medium Fast Slow Medium Fast Slow Medium Fast

10 20,000 30 60 90 125 150 200 200 300 400

15 30,000 30 45 60 125 150 200 200 300 400

20 40,000 20 30 40 125 150 200 200 300 400

25 50,000 15 25 30 100 150 200 200 300 400

30 60,000 15 25 30 100 150 200 200 250 350

  Auxi l i ar y [ monor ai l  hoi st ] [ mul t i pl e gi r der  hoi st ]  
may be speci f i ed i n Sect i on 41 22 23. 19 MONORAI L 
HOI STS f or  handl i ng l i ght  l oads ( t ypi cal l y  10 t o 30 
per cent  of  mai n hoi st  r at ed l oad)  at  2 t o 4 t i mes 
t he mai n hoi st  speed.   Speci f y Var i abl e Fr equency AC 
( VFAC)  dr i ves i f  pr eci se handl i ng and posi t i on ar e 
r equi r ed.   VFAC dr i ves ar e nor mal l y capabl e of  
dr i v i ng t he cr ane at  5 mm/ s ( 1 f pm)  or  l ess.   Del et e 
r ef er ence t o VFAC dr i ves and auxi l i ar y hoi st  i f  not  
applicable.
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Mi cr o- dr i ves ar e i ncl uded her e onl y f or  r epl acement  
pur poses of  ol der  equi pment .   Mi cr o- dr i ves ar e 
consi der ed obsol et e by cur r ent  i ndust r y st andar ds.   
Del et e mi cr o- dr i ve and col umns f r om t he t abl e i f  not  
applicable.

**************************************************************************

Pr ovi de cr ane wi t h r at ed capaci t y  of  [ _____]  met r i c t ons t ons kg pounds. [   
Pr ovi de auxi l i ar y hoi st  wi t h [ _____]  met r i c t ons t ons kg pounds capaci t y. ]   
Lower  l oad bl ock or  assembl y of  hook,  swi vel  bear i ng sheaves,  pi ns and 
f r ame suspended by t he hoi st i ng r opes ar e not  consi der ed par t  of  t he r at ed 
capaci t y.   Rat ed speeds ( i n met er s/ second f pm)  f or  t he hoi st , [  hoi st  
mi cr o- dr i ve,  gant r y mi cr o- dr i ve,  t r ol l ey mi cr o- dr i ve, ] ,  br i dge and t r ol l ey 
at  t he r at ed l oad ar e as f ol l ows:

Rat ed Speeds
[ met er s per  second]  [ f eet  per  mi nut e]

Description Minimum Maximum [      Mi cr o- dr i ve]

Mai n Hoi st [_____] [_____] [        [ _____] . ]

[ Auxi l i ar y Hoi st ] [_____] [_____] [        [ _____] . ]

Trolley [_____] [_____] [        [ _____] . ]

Gantry [_____] [_____] [        [ _____] . ]

1. 4   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.
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The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Over head El ect r i c  Tr avel i ng ( OET)  Cr ane( s) ;  G[ ,  [ _____] ]

Cr ane r unway syst em;  G[ ,  [ _____] ]

Compl et e schemat i c wi r i ng di agr am;  G[ ,  [ _____] ]

  Descr i pt i on of  oper at i on.

SD- 03 Pr oduct  Dat a

OET Desi gn Cr i t er i a;  G[ ,  [ _____] ]

Over head El ect r i c  Tr avel i ng ( OET)  Cr ane( s) ;  G[ ,  [ _____] ]

Load and Si z i ng Cal cul at i ons;  G[ ,  [ _____] ]

Fest oon Syst em;  G[ ,  [ _____] ]

Runway El ect r i f i cat i on Syst em;  G[ ,  [ _____] ]

Var i abl e Fr equency Dr i ves;  G[ ,  [ _____] ]

Bumper s;  G[ ,  [ _____] ]

End St ops;  G[ ,  [ _____] ]

[ Spar e Par t s;  G[ ,  [ _____] ] ]

Fr amed I nst r uct i ons;  G[ ,  [ _____] ]

Namepl at es;  G[ ,  [ _____] ]

  I ncl udi ng al l  i nf or mat i on cal l ed f or  i n NFPA 70,  Sect i on 430. 7.

Cab Cont r ol  St at i on;  G[ ,  [ _____] ]

SECTI ON 41 22 13. 13  Page 17



Pendant  Cont r ol  St at i on;  G[ ,  [ _____] ]

Oper at or ' s Cab;  G[ ,  [ _____] ]

Over l oads;  G[ ,  [ _____] ]

Li mi t  Swi t ches;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Accept ance Test i ng;  G[ ,  [ _____] ]

Hook Assembl y;  G[ ,  [ _____] ]

  I ncl udi ng Hook Pr oof  Test  and Hook and Nut  non- dest r uct i ve Test  
Report.

SD- 07 Cer t i f i cat es

Over l oad Test  Cer t i f i cat e;  G[ ,  [ _____] ]

No Hazar dous Mat er i al ;  G[ ,  [ _____] ]

Loss of  Power  Test ;  G[ ,  [ _____] ]

Cr ane Runway Syst em;  G[ ,  [ _____] ]

Cer t i f i cat e of  Compl i ance;  G[ ,  [ _____] ]

  I ncl udi ng l i s t ed St andar ds.

Wi r e Ropes;  G[ ,  [ _____] ]

  I ncl udi ng Manuf act ur er ' s Cer t i f i cat e of  Br eaki ng St r engt h.

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s;  G[ ,  [ _____] ]

1. 5   QUALI TY ASSURANCE

1. 5. 1   Manuf act ur er  Qual i f i cat i on

Over head El ect r i c  Tr avel i ng ( OET)  Cr ane( s)  shal l  be desi gned and 
manuf act ur ed by a company wi t h a mi ni mum of  10 year s of  speci al i zed 
exper i ence i n desi gni ng and manuf act ur i ng t he t ype of  over head cr ane 
r equi r ed t o meet  r equi r ement s of  t he Cont r act  Document s.

1. 5. 2   Pr e- Del i ver y I nspect i ons

Cont r act or  i s  r esponsi bl e f or  per f or mance of  qual i t y  cont r ol  i nspect i ons,  
t est i ng and document at i on of  st eel  cast i ngs,  hook assembl y and nucl ear  
saf et y as f ol l ows.   Submi t  al l  cr ane t est  dat a r ecor ded on appr opr i at e t est  
r ecor d f or ms sui t abl e f or  r et ent i on f or  t he l i f e of  t he cr ane.   Vi sual l y 
i nspect  and t est  l oad- car r y i ng st eel  cast i ngs ASTM A668/ A668M usi ng t he 
magnet i c- par t i c l e i nspect i on met hod per  ASTM A275/ A275M.   Ref er ence 
al l owabl e degr ee of  di scont i nui t i es t o ASTM E125,  and r el at i onshi p t o 
ser vi ce l oads and st r esses,  cr i t i cal  conf i gur at i on,  l ocat i on and t ype.   

SECTI ON 41 22 13. 13  Page 18



Met hods of  r epai r i ng t he di scont i nui t i es i s subj ect  t o r evi ew by t he 
Cont r act i ng Of f i cer .

1. 5. 3   Certificates

Submi t  an Over l oad Test  Cer t i f i cat e st at i ng t hat  t he cr ane can be 
per i odi cal l y  l oad t est ed t o 125 per cent  ( pl us 5 t o mi nus 0)  of  r at ed l oad.   
Al so submi t  t he f ol l owi ng cer t i f i cat es:

a.   st at i ng t hat  No Hazar dous Mat er i al  i s  cont ai ned wi t hi n syst em or  
components.

b.   st at i ng t hat  t he syst em i s saf e t o per f or m a Loss of  Power  Test

c.   st at i ng t hat  t he Cr ane Runway Syst em conf or ms t o t he r equi r ement s as 
speci f i ed her ei n and as speci f i ed i n Sect i on 05 12 00 STRUCTURAL STEEL.

d.   Cer t i f i cat e of  Compl i ance wi t h l i s t ed St andar ds.

1. 5. 4   Over head El ect r i c  Tr avel i ng ( OET)  Cr ane( s)

a.   Submi t  shop dr awi ngs showi ng t he gener al  ar r angement  of  al l  component s 
i n pl an,  el evat i on,  and end vi ews;  hook appr oaches on al l  f our  s i des,  
c l ear ances and pr i nci pal  di mensi ons,  assembl i es of  hoi st ,  t r ol l ey and 
br i dge dr i ves,  and compl et e schemat i c wi r i ng di agr am wi t h descr i pt i on 
of  oper at i on,  and Runway El ect r i f i cat i on Syst em.   I ncl ude wei ght s of  
component s and maxi mum br i dge wheel  l oads and spaci ng.

b.   Shop dr awi ng qual i t y  shal l  be equi val ent  t o t he cont r act  dr awi ngs 
accompanyi ng t hi s sol i c i t at i on.

c.   Pr ovi de i nt egr al  schedul e of  cr ane component s on each dr awi ng.   Pr ovi de 
maxi mum wheel  l oads ( wi t hout  i mpact )  and spaci ng i mpar t ed t o t he cr ane 
r unway syst em t r ack beams.   I ndi cat e t he cr ane speeds al ong t he r unway,  
t he t r ol l ey speeds al ong t he br i dge gi r der ,  and t he mul t i pl e gi r der  
hoi st  l i f t i ng speeds;  al l  speeds i ndi cat ed ar e speeds wi t h hoi st  l oaded 
wi t h r at ed cr ane capaci t y l oad.

[ 1. 5. 5   Wel di ng Qual i f i cat i ons and Pr ocedur es

Per f or m wel di ng i n accor dance wi t h qual i f i ed pr ocedur es usi ng 
AWS D14. 1/ D14. 1M as modi f i ed.   Wr i t t en wel di ng pr ocedur es shal l  speci f y t he 
Cont r act or ' s st andar d di mensi onal  t ol er ances f or  devi at i on f r om camber  and 
sweep and not  exceed t hose speci f i ed i n AWS D14. 1/ D14. 1M.   Per f or m al l  
wel di ng i ndoor s.   Qual i f y wel der s and wel di ng oper at or s i n accor dance wi t h 
AWS D1. 1/ D1. 1M or  AWS D14. 1/ D14. 1M.   Al l owabl e st r ess val ues shal l  compl y 
with CMAA 70.

] 1. 5. 6   Saf et y Requi r ement s

**************************************************************************
NOTE:   Cer t i f i cat i on i s r equi r ed f or  cr anes handl i ng 
nucl ear  mat er i al s.   Resul t s f r om t he Saf et y Anal ys i s 
wi l l  be ut i l i zed by t he Usi ng Agency as a basi s f or  
br i dge cr ane cer t i f i cat i on.   Del et e t hi s par agr aph 
i f  t he cr ane i s not  r equi r ed t o handl e nucl ear  
materials.

**************************************************************************
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Compl y wi t h t he mandat or y and advi sor y saf et y r equi r ement s of  ASME B30. 2,
ASME B30. 10, ASME B30. 16, ASME HST- 1, ASME HST- 4, NFPA 70, 29 CFR 1910, 
29 CFR 1910. 179,  and 29 CFR 1910. 306.   Nucl ear  cer t i f i cat i on,  t est i ng,  and 
r ul es of  const r uct i on shal l  be i n accor dance wi t h 29 CFR 1910. 147,  and [
ASME NOG- 1 t op r unni ng t ype cr anes] [ ASME NUM- 1 f or  under hung t ype cr anes] .   
Submi t  anal ysi s and t est  r epor t s t o Cont r act i ng Of f i cer  f or  appr oval .

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  del i ver ed and st or ed equi pment  f r om t he weat her ,  humi di t y,  
t emper at ur e var i at i ons,  di r t  and dust ,  and ot her  cont ami nant s.

1. 7   EXTRA MATERI ALS

**************************************************************************
NOTE:   The ext ent  t o whi ch spar e par t s ar e st ocked 
i s an economi c j udgment  det er mi ned by t he user .   The 
i mpact  of  downt i me expense must  be wei ghed ver sus 
t he pr ompt  avai l abi l i t y  and amount  of  cost  al l ocat ed 
t o spar e par t s.   Power  pl ant  cr anes,  and si mi l ar  use 
cr anes r ecei ve sever e ser vi ce dur i ng t he pl ant  
const r uct i on per i od,  and nor mal  wear i ng par t s shoul d 
be mai nt ai ned at  t he pr oj ect  s i t e.

**************************************************************************

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed and/ or  as r ecommended by t he manuf act ur er ,  af t er  appr oval  of  t he 
det ai l  dr awi ngs and not  l at er  t han [ _____]  mont hs pr i or  t o t he dat e of  
benef i c i al  occupancy.   I ncl ude i n dat a a compl et e l i s t  of  par t s and 
suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  suppl y. [   Fur ni sh and 
del i ver  one set  of  manuf act ur er ' s  r ecommended spar e par t s t o t he s i t e.   
Sui t abl y package t he  spar e par t s f or  l ong- t er m pr ot ect i on and st or age.   
Legi bl y l abel  t he packagi ng t o i dent i f y t he spar e par t s.   Al so i ncl ude a 
l i s t  of  t he f ur ni shed spar e par t s i n t he Mai nt enance manual . ]

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   General

Pr ovi de mat er i al s and equi pment  whi ch ar e st andar d pr oduct s of  
manuf act ur er s r egul ar l y engaged i n t he f abr i cat i on of  compl et e and t ot al l y  
f unct i onal  cr anes i ncl udi ng necessar y anci l l ar y equi pment .

2. 1. 2   Nameplates

Secur e namepl at es t o each maj or  component  of  equi pment  wi t h t he 
manuf act ur er ' s name,  addr ess,  t ype or  st y l e,  model  or  cat al og number ,  and 
ser i al  number .   Pr ovi de t wo br i dge i dent i f i cat i on pl at es,  one f or  each si de 
of  br i dge.   Pr ovi de noncor r osi ve met al  i dent i f i cat i on pl at es wi t h l et t er s 
whi ch ar e easi l y  r ead f r om t he f l oor ,  showi ng a separ at e number  such as 
BC- 1,  BC- 2,  f or  each br i dge cr ane.

2. 1. 3   Pr ohi bi t ed Use of  Asbest os Pr oduct s

Pr ovi de mat er i al s and pr oduct s,  r equi r ed f or  desi gni ng and manuf act ur i ng 
cr anes,  whi ch do not  cont ai n asbest os.
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2. 1. 4   Capaci t y Pl at es

Two capaci t y pl at es i ndi cat i ng t he cr ane capaci t y i n met r i c t ons and t ons 
tons  k i l ogr ams pounds ar e r equi r ed,  one secur ed t o each si de of  br i dge.   
Fabr i cat e each capaci t y pl at e wi t h a st eel  backi ng pl at e and ext er i or  
qual i t y / f ade- r esi st ant  st i ck- on l abel s wi t h l et t er s l ar ge enough t o be 
easi l y r ead f r om t he f l oor .   Pl ace capaci t y pl at es i n a l ocat i on v i s i bl e t o 
pendant  oper at or ' s posi t i on af t er  t he cr ane has been i nst al l ed.

2. 1. 5   Saf et y War ni ngs

Af f i x  l abel s i n a r eadabl e posi t i on t o each l i f t  bl ock or  cont r ol  pendant  
i n accor dance wi t h ASME B30. 16, ASME B30. 2 and ASME B30. 17.   Submi t  saf et y 
war ni ngs,  di agr ams and ot her  f r amed i nst r uct i ons  sui t abl y f r amed and 
pr ot ect ed f or  di spl ay as i ndi cat ed by t he Cont r act i ng Of f i cer  as f ol l ows:

a.   Desi gn and l ocat e t he wor d " WARNI NG"  or  ot her  l egend t o br i ng t he l abel  
t o t he at t ent i on of  t he oper at or .   Pr ovi de dur abl e t ype war ni ng l abel s 
and di spl ay t he f ol l owi ng i nf or mat i on concer ni ng saf e- oper at i ng 
pr ocedur es:   Caut i onar y l anguage agai nst  l i f t i ng mor e t han t he r at ed 
l oad;  oper at i ng t he hoi st  when t he hook i s not  cent er ed under  t he 
hoi st ;  oper at i ng hoi st  wi t h t wi st ed,  k i nked or  damaged r ope;  oper at i ng 
damaged or  mal f unct i oni ng hoi st ;  oper at i ng a r ope hoi st  wi t h a r ope 
t hat  i s  not  pr oper l y seat ed i n i t s  hoi st  dr um gr oove;  l i f t i ng peopl e;  
l i f t i ng l oads over  peopl e;  and r emovi ng or  obscur i ng t he war ni ng l abel .

b.   To avoi d oper at i on of  cr ane i n t he wr ong di r ect i on,  af f i x  t he wor ds 
" FORWARD"  and " REVERSE"  and accompanyi ng di r ect i onal  ar r ows i n a 
l ocat i on on t he t r ol l ey and br i dge whi ch ar e v i s i bl e and r eadabl e t o 
t he oper at or  f r om pendant  st at i on.   The wor ds " FORWARD"  and " REVERSE"  
shal l  agr ee wi t h t he mar ki ngs on cont r ol  pendant .   Do not  i ndi cat e 
di r ect i onal  ar r ows on cont r ol  pendant .

2. 2   STRUCTURAL MATERI ALS

2. 2. 1   Bol t s,  Nut s and Washer s

Hi gh- st r engt h bol t ed connect i ons shal l  be SAE Gr ade 5 bol t s wi t h 
cor r espondi ng l ockwasher s,   ASTM F436M ASTM F436,  nut s ASTM A563M ASTM A563, 
et c. ,  conf or mi ng t o r equi r ement s of  AI SC 325 bol t s.   Bol t s,  nut s and 
washers ASTM F959/ F959M shal l  conf or m t o ASTM A325M ASTM A325 bol t s or  
ASTM A307.   Gal vani zed bol t s ar e not  accept abl e.   Do not  use ASTM A490M 
ASTM A490 bol t s.

2. 2. 2   Br i dge Gi r der  or  Gi r der s

**************************************************************************
NOTE:   Speci f y wel ded st r uct ur al  st eel  box sect i ons 
f or  mul t i pl e gi r der  cr anes Cl ass C,  D,  or  E wi t h a 
capaci t y gr eat er  t han 18 met r i c t ons ( 20 t ons)  16330 
kg ( 36, 000 pounds)  or  a span gr eat er  t han 12 m ( 40 
feet).

**************************************************************************

Pr ovi de [ wel ded st r uct ur al  st eel  box sect i on]  [ wi de f l ange beam,  st andar d 
I - Beam,  r ei nf or ced beam or  sect i on f abr i cat ed f r om r ol l ed pl at es and 
shapes]  br i dge gi r der s.
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2. 2. 3   Br i dge Rai l s or  Bar s

**************************************************************************
NOTE:   Remove t hi s par agr aph f or  under hung cr anes 
and cr anes havi ng a capaci t y l ess t han 18 met r i c 
t ons ( 20 t ons)  16330 kg ( 36, 000 pounds)  ( many cr ane 
manuf act ur er s do not  need or  want  r ai l s  or  bar s) .

**************************************************************************

Tr ol l ey r unway r ai l s ,  cr ane gi r der s and ot her  sect i ons shal l  be st r ai ght  
and t r ue.   When l oaded wi t h mot or  dr i ven cr anes t he def l ect i on of  r ai l s  
shal l  not  exceed 1/ 800 of  t he span.   Cal cul at e t he def l ect i on wi t h t he 
wor st  case of  t wo l oaded br i dge cr anes l ocat ed adj acent  each ot her .   Make 
al l  r ai l  j oi nt s f l ush and t r ue wi t hout  mi sal i gnment  of  r unni ng t r ead and 
desi gn t o mi ni mi ze v i br at i on.   The gap bet ween adj acent  r ai l  ends and t he 
ver t i cal  mi sal i gnment  of  r unni ng t r eads shal l  not  exceed 1. 588 mm 0. 0625 
i nch.   Level  t he br i dge r ai l  t o a pl us- or - mi nus 3 mm 1/ 8 i nch at  al l  r ai l  
suppor t  j oi nt s.   Fast en br i dge r ai l  t o [ t op cover  pl at e]  [ wi de f l ange]  or  
cent er ed on f l ange or  of f set  near  web pl at e f or  wel ded box sect i ons,  
compl et e wi t h wel ded cl i ps.   Bol t  br i dge r ai l  j oi nt s usi ng st andar d j oi nt  
bar s.   St agger  r ai l  j oi nt s.   Pr ovi de a posi t i ve st op at  br i dge r ai l  ends t o 
pr event  cr eep.

2. 2. 4   End Ti es and Br i dge Gi r der  End Connect i ons

**************************************************************************
NOTE:   Speci f y end t i es f or  cr anes wi t h mor e t han 4 
wheel s.   Speci f y  wel ded st r uct ur al  st eel  box 
sect i ons f or  mul t i pl e- gi r der  cr anes Cl ass C,  D,  or  E 
wi t h a capaci t y gr eat er  t han 18 met r i c t ons ( 20 t ons)
 16330 kg ( 36, 000 pounds)  or  a span gr eat er  t han 12 
m ( 40 f eet ) .

**************************************************************************

Use wel ded st eel  box sect i ons f or  end t i es.   Pr ovi de f ul l  dept h di aphr agms 
at  gi r der  connect i ons and j acki ng poi nt s.   Pr ovi de hor i zont al  gusset  pl at es 
at  t he el evat i on of  t op and bot t om end t i e f l anges f or  connect i on t o gi r der  
ends.   Make end connect i ons wi t h hi gh- st r engt h bol t s.   Use body- bound bol t s 
f i t t ed i n dr i l l ed and r eamed hol es t o mai nt ai n t he cr ane squar e.

2. 2. 5   Br i dge End Tr ucks

Pr ovi de [ r ot at i ng] [ f i xed axl e]  t ype end t r ucks f abr i cat ed of  st r uct ur al  
t ubes or  f r om st r uct ur al  st eel  t o pr ovi de a r i gi d box sect i on st r uct ur e.   
Pr ovi de j acki ng pads f or  r emoval  of  wheel  assembl i es.

[ 2. 2. 6   Tr ol l ey Fr ame

**************************************************************************
NOTE:   Tr ol l ey f r ame i s appl i cabl e onl y t o mul t i pl e 
gi r der  cr anes.

**************************************************************************

Pr ovi de t r ol l ey f r ame consi st i ng of  t wo st r uct ur al  st eel  s i de f r ames or  
t r ucks wel ded t oget her  wi t h one or  mor e st r uct ur al  st eel  l oad gi r t s  t o f or m 
a one- pi ece uni t .   Pr ovi de pads f or  t he use of  j acks or  wedges when 
changi ng t r uck wheel s.   Make al l  t r ol l ey yokes and l oad bar s of  dr op 
f or ged,  cast  or  r ol l ed st eel .
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] 2. 2. 7   End St ops and Bumper s

**************************************************************************
NOTE:   Rubber  bumper s dr y out  wi t h t i me.   Hydr aul i c 
t ype bumper s ar e mor e expensi ve.   Usi ng t he wor ds 
shock- absor bi ng al l ows t he manuf act ur er  t o choose.   
Rubber  l i ke mat er i al s ar e not  accept abl e as an 
option.

**************************************************************************

Fi t  cr ane r unways and br i dge gi r der s wi t h st r uct ur al  st eel  end st ops.   Fi t  
br i dge end t r ucks and t r ol l ey f r ames wi t h shock- absor bi ng,  [ spr i ng]  [ or ]  
[ hydr aul i c]  t ype bumper s capabl e of  decel er at i ng and st oppi ng t he br i dge 
and/ or  t r ol l ey wi t hi n t he l i mi t s st at ed by OSHA and MHI  CMAA.   Pr ovi de 
t r ol l ey end st ops of  suf f i c i ent  st r engt h t o wi t hst and t he i mpact  of  a f ul l y  
l oaded t r ol l ey movi ng at  50 per cent  of  maxi mum r at ed t r avel  speed.   When 
t wo br i dge cr anes ar e on t he same r unway,  one cr ane shal l  be f i t t ed wi t h 
shock- absor bi ng bumper s on each end of  each end- t r uck,  and t he ot her  cr ane 
shal l  have shock- absor bi ng bumper s as per  above on one end onl y of  each 
end- t r uck whi ch i s t he opposi t e end of  t he adj acent  cr ane.   Fi t  t he ot her  
end of  t he end- t r uck wi t h a st r uct ur al  st eel  st op t o engage t he bumper s of  
t he adj acent  cr ane.   Pr ovi de br i dge bumper  st ops as speci f i ed i n Sect i on 
05 12 00 STRUCTURAL STEEL.   Locat e st ops t o per mi t  maxi mum br i dge and 
t r ol l ey t r avel .

[ 2. 2. 8   Footwalks

**************************************************************************
NOTE:   Del et e t he f ol l owi ng par agr aph i f  
doubl e- gi r der  cr anes ar e not  r equi r ed.   Pr ovi de 
f oot wal k f al l  pr ot ect i on wi t h guar d r ai l s  or  st at i c 
l i ne wi t h saf et y bel t s.

**************************************************************************

Set  t he l ocat i on and const r uct i on of  f oot wal ks conf or mi ng t o ASME B30. 2.   A 
f ul l - l engt h st r uct ur al  pl at f or m i s r equi r ed on t he dr i ver ' s s i de of  t he 
br i dge.   Pr ovi de checker ed st eel  f l oor i ng f or  pl at f or m,  doubl e member  
handr ai l  and a sui t abl e t oe- guar d,  wi t h 760 mm 30 i nch c l ear ance i n f r ont  
of  cont r ol  equi pment .   Mi ni mum 380 mm 15 i nch c l ear ance i s r equi r ed i n 
f r ont  of  br i dge machi ner y.   [ To gi ve access t o t he opposi t e s i de of  t he 
t r ol l ey,  br i dge conduct or s,  or  ot her  equi pment ,  mount  a f oot wal k t wi ce t he 
l engt h of  t he t r ol l ey on t he opposi t e s i de of  t he cr ane.   Pr ovi de a 
cr oss- over  f oot wal k over  an end t i e bet ween t he t wo gi r der  f oot wal ks. ]   
Mat e t he dr i ve s i de f oot wal k wi t h t he cr ane access pl at f or m.   The l engt h of  
t he dr i ve s i de f oot wal k shal l  be [ adequat e t o pr ovi de access t o t he t r ol l ey 
and pr ovi de suf f i c i ent  r oom f or  mount i ng cont r ol  cabi net s] [ al ong t he ent i r e 
l engt h of  t he [ br i dge] [ gant r y] ] .   Pr ovi de saf et y handr ai l s  f or  f oot wal ks.

] 2. 2. 9   Runway Rai l s

Pr ovi de r unway r ai l  s i ze as speci f i ed i n Sect i on 05 12 00 STRUCTURAL STEEL.

[ 2. 2. 10   Oper at or ' s Cab

**************************************************************************
NOTE:   Appl i cabl e i f  a cab i s speci f i ed,  ot her wi se 
del et e par agr aph.   Speci f y encl osed cab f or  out door  
use.   Open cab may be used i ndoor s.   Encl osed cabs 
can be pr ovi ded wi t h a heat i ng and/ or  ai r  
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condi t i oni ng uni t  accor di ng t o envi r onment al  
condi t i ons.   Speci f y t he l ocat i on of  cab and t he 
di r ect i on t he oper at or  shoul d f ace.

**************************************************************************

[ 2. 2. 10. 1   Design

**************************************************************************
NOTE:   Sel ect  ASME B30. 2 onl y wi t h CMAA 70.   ASME 
B30. 2 i s not  compat i bl e wi t h CMAA 74.

**************************************************************************

Desi gn and const r uct  oper at or ' s cab i n accor dance wi t h [ CMAA 70]  [ CMAA 74][ 
and ASME B30. 2] .   Locat e cab access t o f aci l i t at e ent r y and exi t  by cr ane 
oper at or .   Pr ovi de space near  cab ent r ance f or  st or age of  a car bon- di oxi de,  
dr y chemi cal ,  or  equi val ent  hand f i r e ext i ngui sher .

][ 2. 2. 10. 2   Cab Const r uct i on

Pr ovi de [ f i xed cab mount ed on br i dge]  [ t r ol l ey mount ed cab]  of  t he 
[ encl osed]  [ open]  t ype f or  [ out door ]  [ i ndoor ]  use,  and desi gned t o pr ovi de 
a c l ear  v i ew of  t he oper at i ng f l oor  and hook f or  oper at or .   Pr ovi de cab 
wi t h a sui t abl e [ heat i ng]  [ heat i ng and ai r  condi t i oni ng]  uni t .   Locat e cab 
on t he [ _____]  of  t he [ br i dge]  [ t r ol l ey]  wi t h t he oper at or  f aci ng [ _____] .

] ][ 2. 2. 11   Addi t i onal  Pr ovi s i ons f or  Out si de Ser vi ce

**************************************************************************
NOTE:   Thi s par agr aph i s appl i cabl e f or  out door  
cr anes onl y.

**************************************************************************

Seal  wel d st r uct ur al  member s on out door  cr anes.   Pr ovi de cr ane br i dges wi t h 
par ki ng br akes whi ch wi l l  suf f i c i ent l y hol d t he cr ane agai nst  a wi nd 
pr essur e of  244 Pa 5 psf  f or  i n- ser vi ce condi t i ons.   Pr ovi de cr ane br i dges 
wi t h manual l y- oper at ed pi n l ocks at  each r ai l ,  desi gned t o secur el y anchor  
t he cr ane agai nst  a wi nd pr essur e of  1. 5 kPa 30 psf  f or  out - of - ser v i ce 
conditions.

] 2. 3   MECHANI CAL EQUI PMENT

2. 3. 1   Var i abl e Fr equency Dr i ves

2. 3. 1. 1   Br i dge Dr i ves

**************************************************************************
NOTE:   I f  t he span i s l ess t han 12 m ( 40 f eet )  and 
t he appl i cat i on i s  CMAA Cl ass " A"  or  " B" ,  t hen A- 1 
dr i ve may be i nc l uded as an opt i on.   A- 1 and A- 4 
dr i ves ar e onl y r ef er enced i n CMAA 70 and i f  
sel ect ed,  del et e t he r ef er ence t o CMAA 74.

**************************************************************************

Pr ovi de  [ ei t her  t he A- 1 or ]  [ A- 4]  br i dge dr i ve ar r angement  as speci f i ed i n 
[ CMAA 70]  or  [ CMAA 74] ,  consi st i ng of  a s i ngl e el ect r i c  mot or  mechani cal l y 
connect ed t hr ough gear  r educt i on and dr i ve shaf t s t o t he dr i ve wheel s or  
separ at e dr i ve mot or s at  each end of  br i dge.   Accel er at i on and decel er at i on 
shal l  meet  t he r equi r ement s speci f i ed i n t hi s sect i on.   Gear s shal l  conf or m 
t o appl i cabl e AGMA st andar ds.   Gear  r educer s shal l  be oi l  t i ght  and f ul l y  
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encl osed wi t h pr essur e or  spl ash t ype l ubr i cat i on.   Br i dge- t r avel  
l i mi t - swi t ches ar e opt i onal .

2. 3. 1. 2   Tr ol l ey Dr i ves

Pr ovi de compl et e t r ol l ey dr i ve ar r angement  wi t h a mi ni mum of  t wo wheel s 
dr i ven by an i nt egr al  el ect r i c  mot or .   Pr ovi de dr i ve mechani sm whi ch r uns 
i n t ot al l y  encl osed oi l  bat h.   Li mi t  swi t ches ar e opt i onal  f or  dr i ve 
mechani sm.   Pr ovi de accel er at i on and decel er at i on cont r ol s meet i ng t he 
r equi r ement s speci f i ed i n t hi s sect i on.

[ 2. 3. 1. 3   Micro-Drives

**************************************************************************
NOTE:   Cur r ent  i ndust r y st andar ds use Var i abl e 
Fr equency Al t er nat i ng Cur r ent  Dr i ves ( VFAC)  i n l i eu 
of  mi cr o- dr i ve mot or s.   The f ol l owi ng par agr aph i s  
i ncl uded i n t hi s  sect i on f or  i nst ances wher e t he 
mi cr o- dr i ve mot or s wi l l  not  be r epl aced wi t h newer  
VFAC dr i ves.   I f  mi cr o- dr i ves ar e not  t o be used,  
del et e t hi s par agr aph.

I ncl ude t hose mot i ons wher e a mi cr o- dr i ve i s 
r equi r ed.   I f  mi cr o- dr i ve i s not  speci f i ed,  del et e 
t hese par agr aphs.   Mi cr o- dr i ves ar e gener al l y 
r equi r ed when sl ow speeds ar e r equi r ed f or  an 
ext ended amount  of  t i me.   I f  pr eci s i on movement  i s  
r equi r ed f or  l i mi t ed t i me f or  f i nal  posi t i oni ng of  
l oads,  use adj ust abl e f r equency or  dc var i abl e 
vol t age cr ane cont r ol s i nst ead of  mi cr o- dr i ves.

**************************************************************************

Pr ovi de t he f ol l owi ng cr ane mot i ons wi t h a separ at e mi cr o- dr i ve:  [ mai n 
hoi st ] ,  [ auxi l i ar y hoi st ] ,  [ t r ol l ey dr i ve]  [ and]  [ gant r y dr i ve] .   The 
mi cr o- dr i ves ar e used t o pr eci sel y posi t i on l oads.   Pr ovi de each 
mi cr o- dr i ve wi t h an el ect r i c  mot or ,  gear  r educer ,  magnet i c coupl i ng c l ut ch 
and necessar y cont r ol s.   Connect  t he out put  shaf t  of  t he r educer  t o an 
ext ensi on of  t he pr i mar y dr i ve hi gh- speed shaf t i ng wi t h a magnet i c coupl i ng 
c l ut ch.   Coupl i ng shal l  nor mal l y be di sengaged and become engaged onl y i f  
t he mi cr o- dr i ve i s r equi r ed.   Pr ovi de el ect r i cal  c l ut ch component s,  
r equi r ed f or  pr oper  oper at i on,  conf or mi ng t o t he r equi r ement s speci f i ed i n 
par agr aph ELECTRI CAL COMPONENTS.   Pr ovi de magnet i c  coupl i ng t ype c l ut ches 
whi ch engage and di sengage t he mi cr o- dr i ves f r om t he hi gh speed shaf t s of  
t he mai n dr i ve ar r angement .   Engage t he c l ut ch by el ect r omagnet  and r el ease 
by spr i ngs.   Pr ovi de c l ut ch r at i ngs not  l ess t han 150 per cent  of  t he 
mi cr o- mot or  r at ed t or que as ampl i f i ed by t he i nt er veni ng gear i ng.   Cl ut ch 
encl osur es shal l  f aci l i t at e easy access f or  wear  i nspect i on of  t he f r i c t i on 
el ement s and vi sual  exami nat i on of  t he c l ut ch assembl i es.

] 2. 3. 2   Gearing

Pr ovi de encl osed gear  r educer s t ype gear i ng.   Gear s and pi ni ons shal l  be 
spur ,  hel i cal ,  or  her r i ngbone t ype onl y,  and be f or ged,  cast  or  r ol l ed 
st eel .   Open- t ype gear i ng i s not  accept abl e,  except  f or  f i nal  dr i ves.   
Pr ovi de gear s and pi ni ons wi t h adequat e st r engt h and dur abi l i t y  f or  t he 
cr ane ser vi ce c l ass and manuf act ur ed t o  ANSI / AGMA 2001 Qual i t y Cl ass 6 or  
bet t er  pr eci s i on per  [ AGMA I SO 10064- 6]  [ AGMA I SO 17485]  [ ANSI / AGMA 2011]  [
ANSI / AGMA 2015- 1].
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2. 3. 2. 1   Gear  Reducer s

Pr ovi de gear  r educer s whi ch ar e [ st andar d i t ems of  manuf act ur er s r egul ar l y 
engaged i n t he desi gn and manuf act ur e of  gear  r educer s f or  Cl ass D and G 
cr anes] [  or  ] [ i nt egr al  component s of  st andar d hoi st s or  hoi st / t r ol l ey uni t s 
of  manuf act ur er s r egul ar l y engaged i n t he desi gn and manuf act ur e of  hoi st s 
or  hoi st / t r ol l ey uni t s f or  Cl ass A,  B or  C cr anes] .   Pr ovi de gear  r educer s 
desi gned,  manuf act ur ed and r at ed i n accor dance wi t h ANSI / AGMA 6113 
ANSI / AGMA 6013 ( f or  t r ol l ey dr i ves onl y) ,  as appl i cabl e.   Except  f or  f i nal  
r educt i on,  pr ovi de t he gear  r educt i on uni t s wi t h f ul l y  encl osed i n 
oi l - t i ght  housi ng.   Desi gn gear i ng t o AGMA st andar ds and t o oper at e i n an 
oi l  bat h.   Oper at i on shal l  be smoot h and qui et .

2. 3. 2. 2   Open Gear i ng

Pr ovi de  gear s and pi ni ons possessi ng adequat e st r engt h and dur abi l i t y  f or  
t he cr ane ser vi ce c l ass and manuf act ur ed t o  ANSI / AGMA 2001 qual i t y  c l ass 6 
or  bet t er  pr eci s i on per  [ AGMA I SO 10064- 6]  [ AGMA I SO 17485]  [ ANSI / AGMA 2011
]  [ ANSI / AGMA 2015- 1] .   Encl ose open gear s wi t h saf et y guar d r emovabl e 
cover s over  openi ngs f or  i nspect i on and access f or  gr ease l ubr i cat i on.

2. 3. 3   Brakes

a.   I n addi t i on t o t he r equi r ement s of  CMAA 70,  pr ovi de shoe,  di sc,  or  
coni cal  t ype br akes wi t h t her mal  capaci t y sui t abl e f or  c l ass and 
ser vi ce speci f i ed i n t hi s sect i on.   Shoe,  di sc,  and coni cal  br akes 
shal l  be spr i ng- set  and el ect r i cal l y- r el eased by a cont i nuousl y r at ed 
di r ect  act i ng magnet .   Pr ovi de br akes whi ch ar e sel f - al i gni ng and 
easi l y adj ust ed f or  t or que set t i ng and l i ni ng wear .   Br ake l i ni ng 
mat er i al  shal l  be asbest os f r ee.   Pr ovi de cast  i r on br ake wheel s 
conf or mi ng t o ASTM A159 or  t he manuf act ur er ' s st andar d hi gh- st r engt h 
duct i l e cast - i r on br ake wheel s,  pr ovi ded t hat  t he mat er i al  exhi bi t s  
wear  char act er i s t i cs i n t he f or m of  powder ed wear  par t i c l es and i s 
r esi st ant  t o heat - checki ng.   Di sc br akes shal l  be t ot al l y  encl osed and 
have mul t i pl e di scs wi t h st at i onar y r el easi ng magnet s.   Pr ovi de br ake 
t or que easi l y adj ust abl e over  a 2: 1 t or que r ange.

b.   [ Pr ovi de br i dge br aki ng syst em wi t h a spr i ng- appl i ed and 
el ect r i cal l y- r el eased si ngl e shoe,  di sc,  or  coni cal  br ake f or  each 
br i dge dr i ve mot or . ]   Pr ovi de br aki ng syst em whi ch aut omat i cal l y  set s 
when cont r ol s ar e r el eased or  power  i s i nt er r upt ed.   Make pr ovi s i ons t o 
f aci l i t at e easy br ake adj ust ment .   Pr ovi de br akes wi t h a t or que r at i ng 
of  at  l east  50 per cent  of  br i dge dr i ve mot or  r at ed t or que.

2. 3. 4   Wheels

**************************************************************************
NOTE:   I ncl ude t he second sent ence f or  CMAA 70 cl ass 
D and E,  cr anes;  ot her wi se del et e.   I ncl ude t he 
r equi r ement  f or  t r ol l ey wheel s onl y f or  mul t i pl e 
gi r der  cr anes.

**************************************************************************

Pr ovi de wheel s manuf act ur ed of  r ol l ed or  f or ged st eel . [   Wheel  t r eads and 
f l anges shal l  be r i m t oughened t o bet ween 320 and 370 Br i nel l  har dness 
number . ]   Pr ovi de doubl e- f l anged [ Br i dge]  [ Br i dge and t r ol l ey]  wheel s.   
Tr ol l ey and br i dge wheel s shal l  have st r ai ght  t r eads.   Equi p wheel s wi t h 
sel f - al i gni ng doubl e- r ow spher i cal  r ol l er - bear i ngs of  capaci t y as 
r ecommended by bear i ng manuf act ur er  f or  desi gn l oad of  t r ol l ey or  br i dge.
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2. 3. 5   Bearings

**************************************************************************
NOTE:   Equal i zer  sheaves compensat e f or  unequal  
l engt h,  st r et ch of  t he hoi st i ng,  and swi ngi ng of  t he 
l oad bl ock.

**************************************************************************

Al l  bear i ngs,  except  t hose subj ect  t o a smal l  r ocker  mot i on,  shal l  be 
ant i - f r i c t i on t ype.   Pr ovi de a means f or  l ubr i cat i on f or  bear i ngs not  
consi der ed l i f et i me l ubr i cat ed by t he manuf act ur er .   Equi p equal i zer  
sheaves wi t h s i nt er ed oi l - i mpr egnat ed t ype bushi ngs i n accor dance wi t h 
ASTM B438 or  ASTM B439.

2. 3. 6   Ant i - Dr i p Pr ovi s i ons

Desi gn cr anes t o pr ecl ude l eakage of  l ubr i cant s ont o t he l i f t ed l oads,  
f l oor ,  or  ext er nal  gr ounds.   Fi t  al l  equi pment  and component s whi ch cannot  
be made l eak- pr oof  wi t h sui t abl e dr i p pans.   Dr i p pans shal l  be 
manuf act ur ed of  st eel  and desi gned t o per mi t  r emoval  of  col l ect ed l ubr i cant .

2. 4   ELECTRI CAL COMPONENTS

[ 2. 4. 1   Expl osi on Pr oof  Requi r ement s

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  expl osi on pr oof i ng 
i s not  par t  of  desi gn cr i t er i a.   Def i ne hazar dous 
c l assi f i cat i on and eval uat e Cont r act or ' s pr oposal  
f or  el ect r i cal  equi pment .   Show l ocat i on of  t he 
hazar dous ar eas.

**************************************************************************

Equi pment  and wi r i ng i n l ocat i ons i ndi cat ed shal l  conf or m t o NFPA 70 f or  
Cl ass [ I ]  [ I I ]  [ I I I ] ,  Di v i s i on [ 1]  [ 2]  hazar dous l ocat i ons.   Pr ovi de 
equi pment  sui t abl e f or  [ Gr oup [ _____] ]  [ oper at i ng t emper at ur e of  [ _____]  
degr ees C degr ees F] .   Pr ovi de wi r i ng and equi pment  i n l ocat i ons i ndi cat ed 
of  t he c l asses,  gr oups,  di v i s i ons,  and sui t abl e f or  t he oper at i ng 
t emper at ur e as speci f i ed.

] 2. 4. 2   Cont r ol  Syst ems

Pr ovi de a separ at e cont r ol l er  f or  each mot or ;  however ,  use a dupl ex 
cont r ol l er  t wo mot or  br i dge dr i ves.   Pr ovi de over l oad pr ot ect i on i n 
conf or mance wi t h t he r equi r ement s of  [ NEMA I CS 2][ NEMA I CS 3] .   
Mechani cal l y and el ect r i cal l y  i nt er l ock cont act or s t hat  ar e used f or  
st ar t i ng,  st oppi ng,  and r ever si ng.

2. 4. 2. 1   Tr avel  Mot i on Cont r ol  Syst em

Pr ovi de AC i nver t er  dut y,  t ot al l y  encl osed non- vent i l at ed ( TENV) ,  squi r r el  
cage i nduct i on t ype br i dge and t r ol l ey dr i ve mot or s.   Al l  mot or s shal l  have 
60 mi nut e dut y r at i ng mi ni mum.   Pr ovi de Cl ass H i nsul at i on wi t h Cl ass B 
t emper at ur e r i se.

2. 4. 2. 2   Dr i ve Cont r ol  Syst em

Pr ovi de st at i c r ever si ng,  adj ust abl e f r equency cont r ol l er s f or  t he 
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[ t r ol l ey]  [ and br i dge]  i nf i ni t el y  var i abl e el ect r i c  dr i ves.   Pr ovi de 
dynami c br aki ng.   Pr ovi de t wo st ep i nf i ni t el y var i abl e speed cont r ol  f or  
t he br i dge and t r ol l ey f unct i ons,  cont r ol l ed v i a pendant  pushbut t ons.   The 
t r ol l ey,  and br i dge br akes shal l  set  af t er  associ at ed cont r ol l er  
decel er at es mot or  t o a cont r ol l ed st op.   Si ze t he br i dge and t r ol l ey 
cont r ol l er s t o pr ovi de suf f i c i ent  st ar t i ng t or que t o i ni t i at e mot i on of  
t hat  cr ane dr i ve mechani sm f r om st andst i l l  wi t h 0 t o 131. 25 per cent  of  
r at ed l oad on t he hook and not  pr oduce any hook r ol l back.   Dr i ve mot or s 
shal l  r un smoot hl y,  wi t hout  t or que pul sat i ons at  t he l owest  speed,  and be 
ener gi zed at  a f r equency not  exceedi ng 60 HZ.

2. 4. 3   Power  Sour ces

2. 4. 3. 1   Syst em Suppl y Vol t age

Desi gn cr anes t o be oper at ed f r om a [ _____]  vol t ,  [ t hr ee- phase,  60 Hz,  
al t er nat i ng cur r ent ]  [ di r ect  cur r ent ]  syst em power  sour ce.   Desi gn ener gy 
i sol at i ng devi ces f or  such machi ne or  equi pment  t o accept  a l ockout  devi ce 
i n accor dance wi t h NFPA 70.

2. 4. 3. 2   Transformers

**************************************************************************
NOTE:   Thi s par agr aph i s appl i cabl e t o ac power  
suppl i es onl y.

**************************************************************************

Pr ovi de dr y t ype t r ansf or mer s and car r y f ul l  l oad cont i nuousl y at  r at ed 
vol t age and f r equency wi t hout  exceedi ng an aver age t emper at ur e r i se of  115 
degr ees C above an ambi ent  t emper at ur e of  40 degr ees C.   Pr ovi de 
t r ansf or mer  wi t h t ot al l y  encl osed case f i ni shed wi t h manuf act ur er ' s  
st andar d coat i ng syst em.   Ful l y encapsul at e t r ansf or mer s,  except  f or  t hose 
speci f i cal l y  desi gned f or  use as an i sol at i on t r ansf or mer  f or  st at i c power  
conver si on uni t s .

2. 4. 4   Motors

**************************************************************************
NOTE:   Mot or  heat er s ar e desi r abl e f or  out door  
cr anes,  unheat ed war ehouse ser vi ce cr anes,  or  any 
ot her  condensi ng hi gh- humi di t y appl i cat i on,  but  
speci f y heat er s onl y i f  an i nt egr al  component  of  t he 
hoi st  and mot or  manuf act ur er .   Sel ect  a mot or  f r om 
t he f ol l owi ng t ypes and coor di nat e wi t h t he desi r ed 
cont r ol  t ype.

Sel ect  i ndust r i al  mot or s f or  CMAA 70,  Cl ass A,  B,  C 
and D cr anes,  as f ol l ows:

a.   For  cr i t i cal  l oad handl i ng,  sel f - exci t ed 
al t er nat or  wi t h el ect r i cal  l oad br akes or  emer gency 
dynami c br aki ng i s pr ef er r ed.

b.   Sel ect  cr ane t ype mot or s f or  ac mot or s.

c.   Sel ect  800 Ser i es dc mi l l  t ype mot or s or  dc 
i ndust r i al  mot or s f or  dc mot or s.

d.   I f  cr ane and/ or  i ndust r i al  t ype mot or s ar e 
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speci f i ed,  sel ect  NEMA MG 1.

Sel ect  mi l l  mot or s f or  CMAA 70,  Cl ass E cr anes,  as 
follows:

a.   I f  800 Ser i es dc mi l l  t ype mot or s ar e speci f i ed,  
sel ect  AI SE St d No.  1.

b.   Sel ect  dc mot or  t ype ( squi r r el  cage,  wound 
r ot or )  f or  t he appr opr i at e cont r ol  syst em.

c.   Sel ect  dc ser i es wound mot or s f or  dc const ant  
pot ent i al  cont r ol .

d.   Sel ect  dc shunt  wound f or  dc var i abl e vol t age 
control.

e.   Sel ect  ac mot or  ( squi r r el  cage,  wound r ot or )  f or  
t he appr opr i at e cont r ol  syst em.

**************************************************************************

2. 4. 4. 1   Gener al  Requi r ement s f or  Mot or s

a.   Pr ovi de mot or s desi gned speci f i cal l y  f or  cr ane and hoi st  dut y.   Pr ovi de 
dr ai n hol es at  l ow poi nt s near  each end.   Pr ovi de i nspect i on and 
ser vi ce cover s wi t h gasket s.   Har dwar e shal l  be cor r osi on- r esi st ant .   
Pr ovi de mot or s conf or mi ng t o t he r equi r ement s of  NFPA 70,  [ NEMA MG 1] 
and UL 1004- 1.

b.   [ Mot or  heat er s shal l  ener gi ze when mai nl i ne cont act or  i s  de- ener gi zed,  
and wat er  heat er s de- ener gi ze when mai nl i ne cont act or  i s  de- ener gi zed.   
Pr ovi de mot or s 15 kW 20 HP and l ar ger  wi t h a sui t abl e heat er  t o pr event  
condensat i on dur i ng l ong per i ods of  i nact i v i t y.   Mot or  heat er  shal l  be 
an i nt egr al  component  of  t he hoi st  and mot or  manuf act ur er . ]

c.   Pr ovi de one embedded t her mal  sensi t i ve devi ce i n hoi st  mot or  wi ndi ngs.   
Devi ce and associ at ed c i r cui t r y shal l  ser ve as an al ar m act i vat i ng an 
amber  s i gnal  or  pi l ot  l i ght  v i s i bl e t o cont r ol  st at i ons when mot or  
t emper at ur es become excessi ve.   Est abl i sh set  poi nt  bel ow t he Cl ass B 
i nsul at i on t emper at ur e l i mi t .   Ther mal - sensi t i ve devi ce and associ at ed 
c i r cui t s shal l  be sel f - r est or i ng ( aut omat i c r eset ) .   Two- speed,  
t wo- wi ndi ng mot or s wi t h a sol i d- st at e cont r ol  ar e not  al l owed f or  
cr eep- speed use.

2. 4. 4. 2   Br i dge and Tr ol l ey Dr i ve Mot or s

Pr ovi de [ ac cr ane t ype]  [ dc i ndust r i al  t ype]  [ 800 Ser i es dc mi l l  t ype]  
[ [ s i ngl e- speed;  s i ngl e- wi ndi ng]  [ t wo- speed;  t wo- wi ndi ng] ]  [ NEMA desi gn B 
squi r r el  cage ac t ype r at ed]  [ wound r ot or  ac i nduct i on t ype]  [ ac t ype 
desi gned f or  ac adj ust abl e f r equency oper at i on]  [ dc ser i es wound t ype]  [ dc 
shunt - wound t ype]  br i dge and t r ol l ey dr i ve mot or s.

2. 4. 4. 3   Mot or  Encl osur es

**************************************************************************
NOTE:   Appl i cabl e t o 1 or  2 speed ac magnet i c 
cont r ol  of  ac squi r r el  cage mot or .   I f  i t  i s  not  
desi r abl e t o have t he mot or  i mmedi at el y r ever se 
di r ect i on,  i ncl ude sent ence on pl uggi ng t o al l ow t he 
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mot or  t o st op pr i or  t o r ever si ng di r ect i on.   I f  
excessi ve l oad swi ng cannot  be t ol er at ed dur i ng t he 
st ar t  of  t he br i dge or  t r ol l ey,  i ncl ude sent ence on 
r educed vol t age st ar t i ng.

a.  Sel ect  dr i p- pr oof  encl osur e f or  i ndoor  usage,  
except  i n a hazar dous at mospher e.

b.   Sel ect  t ot al l y  encl osed nonvent i l at ed encl osur e 
f or  out door  use and i ndoor  use i n a hazar dous 
atmosphere.

c.   Sel ect  t ot al l y  encl osed f an cool ed encl osur e f or  
mot or s oper at i ng at  r at ed speed f or  l ong per i ods.

d.   Sel ect  f or ced vent i l at ed encl osur e f or  Cl ass E 
service.

**************************************************************************

Pr ovi de mot or  encl osur es t hat  ar e [ t ot al l y  encl osed,  non- vent i l at ed ( TENV) ]  
[ t ot al l y  encl osed,  f an cool ed ( TEFC) ]  [ t ot al l y  encl osed,  ai r - over  f r ame 
( TEAO) ]  [ dr i p- pr oof ]  [ dr i p- pr oof  f or ced vent i l at i on]  and conf or m t o NEMA 250.

2. 4. 4. 4   Mot or  I nsul at i on and Ti me Rat i ng

**************************************************************************
NOTE:   For  br i dge and t r ol l ey mot or s,  sel ect  Cl ass F 
or  H i nsul at i on based on r at ed t emper at ur e r i se of  
105 ( Cl ass F) / 125 ( Cl ass H)  degr ees C by r esi st ance 
above a 40 degr ee C ambi ent  f or  CMAA Cl ass A,  B,  C 
cr anes and CMAA 74 cr anes wi t h ac or  dc magnet i c 
cont r ol  and el ect r i cal  cont r ol  br aki ng.

For  br i dge and t r ol l ey mot or s,  sel ect  Cl ass F 
i nsul at i on f or  HMI  Dut y Cl ass H1,  H2,  and H3 hoi st s 
and CMAA 70 Cl ass A,  B,  C cr anes and CMAA 74 cr anes 
wi t h ac or  dc magnet i c cont r ol .

For  al l  mot or s,  sel ect  Cl ass F or  H i nsul at i on wi t h 
a r at ed t emper at ur e r i se of  105 ( Cl ass F) / 125 ( Cl ass 
H)  degr ees C by r esi st ance above a 40 degr ee C 
ambi ent  f or  CMAA 70 Cl ass A,  B,  C and CMAA 74 cr anes 
wi t h ac or  dc st at i c cont r ol s.

For  al l  mot or s,  sel ect  Cl ass F or  H i nsul at i on based 
on a r at ed t emper at ur e r i se of  105 ( Cl ass F) / 125 
( Cl ass H)  degr ees C by r esi st ance above a 40 degr ee 
C ambi ent  f or  CMAA 70 Cl ass D and E cr anes.

Del et e f r ame si ze sel ect i on i f  not  needed f or  t he 
project.

**************************************************************************

2. 4. 4. 5   Br i dge and Tr ol l ey Mot or  I nsul at i on and Ti me Rat i ng

Pr ovi de br i dge and t r ol l ey dr i ve mot or s wi t h an i nsul at i on whi ch has a 
[ Cl ass F]  [ Cl ass H]  r at i ng based on [ 105]  [ 125]  degr ees C [ 220]  [ 258]  
degr ees F mot or  t emper at ur e r i se above 40 degr ees C 103 degr ees F ambi ent  
wi t h f r ame si ze sel ect i on based on cont i nuous r at i ng.
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[ 2. 4. 4. 6   Micro-Motors

**************************************************************************
NOTE:   Cur r ent  i ndust r y st andar ds use Var i abl e 
Fr equency Al t er nat i ng Cur r ent  Dr i ves ( VFAC)  i n l i eu 
of  mi cr o- dr i ve mot or s.   The f ol l owi ng par agr aph i s  
i ncl uded i n t hi s  sect i on f or  i nst ances wher e t he 
mi cr o- dr i ve mot or s wi l l  not  be r epl aced wi t h newer  
VFAC dr i ves.   I f  mi cr o- dr i ves ar e not  t o be used,  
del et e t hi s par agr aph.

**************************************************************************

Mi cr o- mot or s f or  br i dge [ and t r ol l ey]  dr i ves shal l  be [ di r ect  cur r ent  
i ndust r i al  t ype,  shunt  wound mot or s]  [ i ndust r i al  t ype,  s i ngl e- speed;  
s i ngl e- wi ndi ng;  ac squi r r el  cage mot or ]  and conf or m t o t he r equi r ement s of  
NEMA MG 1.   Pr ovi de t ot al l y  encl osed mi cr o- mot or ,  f an cool ed ( TEFC) ,  wi t h 
Cl ass F or  H i nsul at i on.   Mot or  vol t age r at i ng shal l  compl y wi t h syst em 
suppl y vol t age r at i ng speci f i ed.

] 2. 4. 5   El ect r i c  Br akes

[ 2. 4. 5. 1   Brakes

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  hydr aul i c br aki ng 
syst em i s not  r equi r ed.

I f  el ect r i c  br akes ar e used,  pr ovi de a dr i f t  poi nt  
so t he br akes wi l l  r el ease af t er  t he mot or  i s  
de- ener gi zed,  t her eby al l owi ng t he mot i on t o coast  
and r educe swi ng of  t he l oad.   A dr i f t  poi nt  can 
al so al l ow t he t r ol l ey t o cent er  i t sel f  over  t he 
l oad bef or e act ual l y st ar t i ng t o l i f t .

For  pendant  cont r ol  cr anes and cab cont r ol l ed cr anes 
wher e hydr aul i c br aki ng i s not  desi r ed,  sel ect  
spr i ng- appl i ed el ect r i cal l y- r el eased br akes.

For  cab oper at ed cr anes,  speci f y el ect r i c- hydr aul i c 
br akes f or  br i dge or  t r ol l ey br akes except  i n t he 
case of  const ant  speed/ speed r egul at ed ( at  a 
par t i cul ar  cont r ol l er  set t i ng)  t ype cont r ol s.

Li mi t  el ect r i c- hydr aul i c br akes t o ac magnet i c or  
secondar y sat ur abl e r eact or  and dc magnet i c cont r ol s 
f or  ac wound r ot or  mot or s and dc ser i es/ compound 
wound mot or s r espect i vel y.   Li mi t  el ect r i c- hydr aul i c 
br akes t o br i dge br akes on br i dge mount ed cabs and 
t r ol l ey br akes f or  t r ol l ey mount ed cabs.

Do not  speci f y el ect r i c- hydr aul i c  br akes  f or  t he 
following:

a.   Si ngl e and mul t i - speed magnet i c cont r ol  of  
squi r r el  cage mot or s.

b.   Al t er nat i ng cur r ent  adj ust abl e f r equency cont r ol  
of  squi r r el  cage mot or s.
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c.   Di r ect  cur r ent  var i abl e vol t age cont r ol  of  shunt  
wound ac mot or s.

**************************************************************************

a.   El ect r i c- hydr aul i c [ br i dge]  [ t r ol l ey]  br akes shal l  be dc shunt  magnet  
t ype equi pped wi t h hydr aul i c act uat or s manual l y- oper at ed wi t h a 
f oot - oper at ed mast er  cont r ol  uni t  i n t he oper at or ' s cab,  and 
el ect r i cal l y  r el eased wi t h t he oper at i on of  t he mai nl i ne cont act or  
POWER- OFF pushbut t on or  power  f ai l ur e.

b.   Pr ovi de r emot e cont r ol  bl eeder s oper abl e by pushbut t on and f oot  pedal  
except  f or  power - assi st ed br ake syst ems.   Remot e cont r ol  bl eeder s shal l  
be compl et e wi t h pushbut t on c l ear l y l abel ed and l ocat ed i n oper at or ' s 
cab wher e t he oper at or  can easi l y  depr ess t he pushbut t on and pump t he 
br ake s i mul t aneousl y.   I n l i eu of  t he combi nat i on el ect r i c- hydr aul i c 
br akes,  separ at e hydr aul i c and el ect r i c  br akes may be pr ovi ded.   Desi gn 
hydr aul i c br ake syst em t o ensur e equal  pr essur e at  each br ake cyl i nder .

][ 2. 4. 5. 2   Hoi st  Br ake Ti me Del ay

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  one br ake i s 
specified.

**************************************************************************

Pr ovi de one of  t he hoi st  hol di ng br akes wi t h a t i me- del ay set t i ng ( f r om 1 
t o 3 seconds) .   The t i me- del ay shal l  be i ni t i at ed upon r el easi ng t he 
cont r ol  pushbut t on or  r et ur ni ng t he mast er  swi t ch t o OFF.   Oper at i on of  
mai nl i ne POWER- OFF pushbut t on or  power  f ai l ur e shal l  r esul t  i n each hoi st  
br ake' s set t i ng wi t hout  any t i me- del ay.

] 2. 4. 5. 3   Aut omat i c St op Syst em

Pr ovi de f ai l - saf e spr i ng set  el ect r i cal l y- cont r ol l ed br akes when power  i s 
i nt er r upt ed.   Br akes shal l  be r el eased wi t h a mai nl i ne cont act or  POWER- OFF 
pushbut t on or  a mast er  swi t ch f or  t he associ at ed dr i ve.   Br akes shal l  
aut omat i cal l y  st op when t her e i s a power  f ai l ur e.   Desi gn el ect r i c  syst em 
t o be mechani cal l y r el eased.   Pr ovi de encl osur es f or  el ect r i cal - cont r ol l ed 
br ake component s conf or mi ng t o NEMA I CS 6 Type [ _____] ,  and NEMA I CS 8.   
Pr ovi de di r ect  cur r ent  shunt  magnet i c shoe br akes wi t h an el ect r i cal  
f or c i ng c i r cui t  f or  r api d r el ease of  br ake.   Each shunt  coi l  br ake shal l  be 
c i r cui t ed f or  bot h conduct or s t o open si mul t aneousl y when t he br ake i s 
de-energized.

2. 4. 6   Cont r ol  Syst em

Pr ovi de a separ at e cont r ol l er  f or  each mot or ;  a dupl ex t ype f or  2- mot or  
br i dge dr i ves and a quadr apl ex t ype f or  4- mot or  br i dge dr i ves on ac cent r al  
cr anes.   When 2- mot or  br i dge dr i ves ar e f ur ni shed and dc magnet i c cont r ol  
i s  r equi r ed,  pr ovi de dc ser i es- connect ed mot or s.   When 4- mot or  br i dge 
dr i ves ar e f ur ni shed and dc magnet i c cont r ol  i s  r equi r ed,  pr ovi de dc 
ser i es- par al l el  connect ed mot or s .   Pr ovi de over l oad pr ot ect i on conf or mi ng 
to NEMA I CS 2 and NFPA 70.   When cont act or s ar e used f or  st ar t i ng,  st oppi ng 
and r ever si ng,  cont act or s shal l  be mechani cal l y and el ect r i cal l y  
interlocked.
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2. 4. 6. 1   Cont r ol  Panel s

**************************************************************************
NOTE:   Cont r ol  panel  heat er s ar e desi r abl e f or  
out door  cr anes,  unheat ed war ehouse ser vi ce cr anes or  
any ot her  condensi ng hi gh- humi di t y appl i cat i on.

Al t er nat i ng cur r ent  or  dc st at i c cr ane cont r ol  f or  
out door  cr anes need t her most at i cal l y- cont r ol l ed 
panel  heat er s f or  out door  panel s or  any ot her  
appl i cat i on whi ch i s col der  t han 0 degr ees C.   
Al t er nat i ng cur r ent  or  dc st at i c cr ane cont r ol  may 
need bot h t her most at i c cont r ol  and mai nl i ne 
cont act or  cont r ol .

**************************************************************************

Fabr i cat e cont r ol  panel s of  sol i d sheet  st eel  desi gned and const r uct ed t o 
conf or m t o r equi r ement s of  NEMA I CS 6 Type [ _____] .   [ Pr ovi de 
t her most at i cal l y- cont r ol l ed heat er s t o keep cont r ol  encl osur e t emper at ur es 
at  or  above 0 degr ees C 32 degr ees F i n each st at i c cr ane cont r ol  panel . ]   
[ Cont r ol  panel  heat er s shal l  be ener gi zed when mai nl i ne cont act or  i s  
de- ener gi zed,  and be de- ener gi zed when mai nl i ne cont act or  i s  ener gi zed t o 
pr event  ant i - condensat i on. ]   Hi nge and equi p cont r ol  panel  door s wi t h 
gasket s and f i t t ed wi t h key- l ock handl e desi gn,  compl et e wi t h a s i ngl e key 
t o open al l  l ocks.

2. 4. 6. 2   Br i dge and Tr ol l ey Cont r ol

**************************************************************************
NOTE:   Sel ect  a br i dge and t r ol l ey cont r ol  f r om 
f ol l owi ng par agr aph a t hr ough f  and coor di nat e wi t h 
par agr aph Mot or  Encl osur es.

**************************************************************************

[ a.   [ Pr ovi de br i dge and t r ol l ey mai n cont r ol  syst ems wi t h [ one]  [ t wo]  
speeds i n each di r ect i on wi t h an el ect r i cal l y- oper at ed,  f ul l - magnet i c,  
acr oss- t he- l i ne r ever si ng t ype st ar t er . ]   [ Use cent r i f ugal  swi t ches i n 
cont r ol  c i r cui t  t o pr event  t he pl uggi ng of  t r ol l ey or  br i dge dr i ve 
mot or s;  ar r ange each swi t ch t o set  t he associ at ed dr i ve' s br ake whi l e 
at t empt s ar e made t o pl ug. ]   [ Pr ovi de t he [ br i dge]  [ and]  [ t r ol l ey]  mai n 
cont r ol  syst em wi t h r educed vol t age st ar t i ng f or  al l  speed poi nt s. ] ]

[ b.   Pr ovi de ac magnet i c cont r ol ,  f i ve- speed,  r ever si ng,  pl uggi ng t ype 
br i dge and t r ol l ey mai n cont r ol  syst ems. ]

[ c.   Pr ovi de ac st at i c st epl ess secondar y sat ur abl e r eact or  br i dge and 
t r ol l ey mai n cont r ol  syst ems. [   Pr ovi de cont r ol  wi t h 
cont i nuousl y- adj ust abl e speed f r om mi ni mum t o f ul l  speed.   Mi ni mum 
speed wi t h zer o hook l oad shal l  not  exceed 15 per cent  of  f ul l - r at ed 
speed. ] [   Pr ovi de cont r ol  wi t h speed r egul at i on of  15 per cent  or  l ess 
f r om no- l oad t o f ul l - l oad at  al l  speed set t i ngs. ] ]

[ d.   Pr ovi de dc magnet i c cont r ol  t ype,  f i ve- speed,  r ever si ng,  pl uggi ng t ype 
br i dge and t r ol l ey mai n cont r ol  syst ems. ]

[ e.   Pr ovi de dc st epl ess,  speed- r egul at ed,  adj ust abl e- vol t age cont r ol  wi t h 
dc shunt - wound mot or s f or  br i dge and t r ol l ey mai n cont r ol  syst ems.   
Pr ovi de cont i nuous- speed adj ust ment  cont r ol  f r om mi ni mum speed ( 2 
per cent  at  no hook l oad)  t o f ul l  speed.   Pr ovi de aut omat i c- r egener at i ve 
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br aki ng f or  speed r educt i on and s l ow down bef or e br ake set t i ng.   
Pr ovi de a mi ni mum 50- t o- 1 speed r ange. ]

[ f .   Pr ovi de ac adj ust abl e- f r equency,  speed- r egul at ed,  cont r ol  of  ac 
squi r r el  cage mot or s f or  br i dge and t r ol l ey mai n cent r al  syst ems.   
Pr ovi de cont r ol  wi t h cont i nuous- speed adj ust ment  f r om mi ni mum speed 
( 2. 5 per cent  at  no- hook l oad)  t o f ul l - speed.   Pr ovi de cont r ol  wi t h 
aut omat i c r egener at i ve or  dynami c br aki ng f or  speed r educt i on and s l ow 
down bef or e br ake set t i ng.   Pr ovi de a mi ni mum 40- t o- 1 speed r ange wi t h 
const ant  t or que accel er at i on,  f or  base and sub- base speeds. ]

2. 4. 6. 3   Dr i f t  Poi nt

**************************************************************************
NOTE:   Pr ovi de br i dge and t r ol l ey di r ect i ons 
nor mal l y or i ent ed t o mai n compass headi ngs.

Sel ect  met hod of  f est oon suspensi on.   For  mul t i pl e 
gi r der  cr anes sel ect  under neat h f oot wal k and f or  
s i ngl e gi r der  cr anes sel ect  auxi l i ar y gi r der .   I f  a 
hoi st  t her mal  sensor  i s  speci f i ed,  i ncl ude 
r equi r ement  f or  yel l ow pi l ot  l i ght .   I f  a VFAC dr i ve 
i s speci f i ed,  i ncl ude t he sent ence,  " A 2- posi t i on 
[_____]."

Pendant  handl es ar e r equi r ed onl y i f  pendant  i s  i n 
an expl osi on ar ea.   Monor ai l  cr anes do not  r equi r e 
an i ndependent  t r ack f or  pendant s.

**************************************************************************

Pr ovi de a t r ol l ey and br i dge mai n cont r ol  syst ems wi t h a dr i f t  poi nt  
bet ween OFF and f i r st  speed cont r ol  poi nt  i n each di r ect i on or  have a 
separ at e pushbut t on.

[ 2. 4. 7   Cab Cont r ol  St at i on

**************************************************************************
NOTE:   Del et e t hi s and t he f ol l owi ng t wo par agr aphs 
i f  a cab i s not  r equi r ed.

**************************************************************************

2. 4. 7. 1   General

**************************************************************************
NOTE:   Pr ovi de br i dge and t r ol l ey di r ect i ons 
nor mal l y or i ent ed t o mai n compass headi ngs.   I f  
s t epped speeds and/ or  dr i f t  poi nt  ar e speci f i ed,  
i ncl ude t he appl i cabl e r equi r ement s i n t hi s 
par agr aph.   Del et e auxi l i ar y hoi st  swi t ch i f  not  
necessar y f or  t he pr oj ect .

**************************************************************************

Accompl i sh cr ane cont r ol  by a [ br i dge- mount ed]  [ t r ol l ey- mount ed]  cab 
cont r ol .   Pr ovi de spr i ng- r et ur n t o " OFF"  f or  mast er  swi t ch oper at i ng 
handl es,  wi t h [ di st i nct  dr i f t  poi nt  det ent s, ]  [ di s t i nct  speed- poi nt  
i nt ent s]  and OFF posi t i on l at chi ng.   Pr ovi de NEMA Type 1 mast er  swi t ch 
encl osur es.   Pr ovi de POWER- OFF pushbut t on wi t h a r ed mushr oom head and a 
gr een or  bl ack POWER- ON pushbut t on.   Pr ovi de t he f ol l owi ng cab mast er  
switches:
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a.   Mai n Hoi st  -  up/ down.
[ b.   Aux Hoi st  -  up/ down. ]
c.   Br i dge -  [ _____]  [ _____] .
d.   Tr ol l ey -  [ _____]  [ _____] .
e.   POWER- OFF.
f .   POWER- ON.

2. 4. 7. 2   Cab I ndi cat i ons

**************************************************************************
NOTE:   I f  hoi st  t her mal  sensor  i s  speci f i ed,  i ncl ude 
r equi r ement  f or  amber  l i ght .   Vol t met er  appl i cabl e 
t o dc cont r ol  syst ems onl y.   I f  r ai l  c l amps ar e 
speci f i ed,  i ncl ude sent ence r egar di ng r ai l  c l amp 
oper at i on and i ndi cat i on.   I f  f l ood l i ght i ng i s 
speci f i ed,  i ncl ude r equi r ement  f or  t oggl e swi t ch.

**************************************************************************

Pr ovi de amber  pi l ot  l i ght s t o i ndi cat e excessi ve hoi st  mot or  t emper at ur e.   
Pr ovi de a whi t e pi l ot  l i ght  t o i ndi cat e t hat  power  i s avai l abl e on l oad 
s i de of  cr ane di sconnect  swi t ch.   Pr ovi de a bl ue pi l ot  l i ght  t o i ndi cat e 
t hat  t he mai n cont act or  i s  ener gi zed.   [ Suppl y a mi nus 300 t o pl us 300 Vdc 
vol t met er  t o moni t or  t he mai n r ect i f i er  out put  vol t age,  and pr ovi de a 
sel ect or  swi t ch t o sel ect  t he vol t age t o be moni t or ed. ]   [ Pr ovi de a r ed 
pi l ot  l i ght  t o i ndi cat e t he r ai l  c l amps ar e set . ]   [ Pr ovi de a s i ngl e- t oggl e 
swi t ch  t o oper at e cr ane f l oodl i ght s. ]   [ Pr ovi de a s i ngl e gr een pi l ot  t o 
i ndi cat e al l  VFAC dr i ve c l ut ches ar e engaged. ]

[ 2. 4. 7. 3   Cab Cont r ol s

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  combi nat i on cont r ol s 
( cab and pendant  or  cab and r adi o cont r ol )  ar e not  
used.   I f  i t  i s  desi r abl e t o r ai se t he pendant  out  
of  t he way,  i ncl ude t he l ast  sent ence.   Ot her wi se,  
delete.

**************************************************************************

Pr ovi de cab wi t h a 2- posi t i on key- oper at ed swi t ch t o al l ow t r ansf er  of  
cont r ol  f r om cab t o [ pendant ]  [ r adi o cont r ol ]  st at i on and a r ed pi l ot  l i ght  
mount ed i n cab t o i ndi cat e t hat  t he cont r ol  has been t r ansf er r ed t o ot her  
st at i on.   Sel ect i on of  one oper at i ng st at i on shal l  l ock out  t he cont r ol s of  
ot her  st at i ons. [   Al so pr ovi de a 2- posi t i on swi t ch t o r ai se and l ower  t he 
pendant  st at i on. ]

][ 2. 4. 7. 4   Cab Heat i ng and Vent i l at i ng [ and Ai r - Condi t i oni ng]

**************************************************************************
NOTE:   I f  heat i ng or  ai r  condi t i oni ng of  t he cab i s 
r equi r ed,  edi t  t hi s par agr aph t o speci f y desi gn 
r equi r ement s;  ot her wi se del et e t hi s par agr aph.   
Ref er  t o UFC 3- 400- 02,  " Desi gn:  Engi neer i ng Weat her  
Dat a"  ambi ent  t emper at ur es f or  cab heat i ng and ai r  
conditioning.

**************************************************************************

Pr ovi de t her mal l y- i nsul at ed cab wi t h [ ai r - condi t i oner ] [  and el ect r i c  
heat er ] .   Pr ovi de a f i l t er  uni t  t o pr essur i ze t he cab wi t h f i l t er ed out s i de 
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ai r .   Pr ovi de ai r  f i l t er  whi ch i s  a st andar d commer ci al  t ype capabl e of  
r emovi ng ai r bor ne dust  and l ocat e i t  wher e i t  can be r eadi l y c l eaned or  
changed.   Pr ovi de adj ust abl e t her most at  t o cont r ol  [ ai r  condi t i oner ] [  wi t h 
] [ heat er ] .   Pr ovi de a uni t  meet i ng t he Ener gy Ef f i c i ent  r equi r ement s of  
ASHRAE 90. 1 -  SI  ASHRAE 90. 1 -  I P.   Mai nt ai n t he cab i nt er i or  at  18 degr ees 
C 65 degr ees F i n wi nt er  wi t h [ _____]  degr ees C F ambi ent  t emper at ur e and 
[ _____]  degr ees C F i n summer  wi t h [ _____]  degr ees C F dr y bul b and [ _____]  
degr ees C F wet - bul b ambi ent  t emper at ur es.   Pr ovi de cor r osi on- r esi st ant  
mat er i al  or  pr ot ect i on agai nst  cor r osi on f or  al l  ot her  har dwar e and 
component s.   Mount  mot or  compr essor  assembl y on v i br at i on i sol at or s.

] ] 2. 4. 8   Pendant  Cont r ol  St at i on

**************************************************************************
NOTE:   Del et e t he f ol l owi ng par agr aphs i f  pendant  
cont r ol  i s  not  speci f i ed.

I f  pendant  cont r ol  i s  not  speci f i ed,  del et e 
par agr aphs.   I f  t he cr ane i s hi gher  t han 18 m ( 60 
f eet )  above t he oper at i ng f l oor  and t he span i s 
gr eat er  t han 15 m ( 50 f eet ) ,  consi der  i ncl udi ng a 
pendant  dr i ve f or  ease of  movement  of  t he pendant  i f  
i t  i s  not  t owed by t he t r ol l ey;  ot her wi se del et e 
t hi s par agr aph.   Pendant  dr i ve speed shoul d be t he 
same as t he t r ol l ey.

**************************************************************************

[ 2. 4. 8. 1   General

Pr ovi de NEMA Type [ 1]  [ 3R]  [ 7]  [ 9]  [ 12]  pendant  cont r ol  st at i on.   Hol d 
physi cal  s i ze of  pendant  t o a mi ni mum.   Pr ovi de a separ at e cabl e of  
cor r osi on- r esi st ant  3. 2 mm 1/ 8 i nch wi r e.   At t ach pendant  st at i on t o 
[ under si de of  cr ane br i dge f oot wal k]  [ an auxi l i ar y gi r der ]  and hang 
ver t i cal l y  wi t h bot t om of  pendant  at  1 m 40 i nches above f l oor .   Do not  
suppor t  wei ght  of  pendant  by cont r ol  cabl e.

] 2. 4. 8. 2   Oper at i ng Pushbut t ons

**************************************************************************
NOTE:   Speci f y r equi r ement s f or  auxi l i ar y hoi st  
pushbut t on i n Sect i on 41 22 23. 19 MONORAI L HOI STS.

Pr ovi de br i dge and t r ol l ey di r ect i ons nor mal l y 
or i ent ed t o mai n compass headi ngs.   Sel ect  met hod of  
f est oon suspensi on:   For  mul t i pl e gi r der  cr anes 
sel ect  under neat h f oot wal k and f or  s i ngl e- gi r der  
cr anes sel ect  auxi l i ar y gi r der .   I f  a hoi st  t her mal  
sensor  i s  speci f i ed,  i ncl ude r equi r ement  f or  yel l ow 
pi l ot  l i ght .

**************************************************************************

Pr ovi de heavy- dut y,  dust - and- oi l - t i ght  t ype oper at i ng pushbut t ons wi t h 
di st i nct l y- f el t  oper at i ng posi t i ons whi ch meet  r equi r ement s of  NEMA I CS 2.   
Pendant  cont r ol  but t ons shal l  be moment ar y pushbut t ons.   Pr ovi de r ecessed 
t ype pushbut t ons ( except  t he POWER- OFF but t on)  t o avoi d acci dent al  
oper at i on.   Make di amet er  of  but t ons a s i ze whi ch wi l l  make oper at i on 
possi bl e wi t h a t humb whi l e hol di ng t he pendant  wi t h same hand.   Pr ovi de 
namepl at es adj acent  t o each pushbut t on.   Pr ovi de bar r i er s on pendant  
bet ween var i ous pushbut t on f unct i ons,  except  on el ement s mount ed i n 
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j unct i on box.   I n a mul t i - speed appl i cat i on,  dual - posi t i on pushbut t ons 
shal l  have a def i ni t e c l i ck- det ent  posi t i on f or  each speed.   Desi gn and 
manuf act ur e pushbut t ons not  t o hang up i n cont r ol  case.   Pendant  shal l  
i ncl ude a separ at e set  of  pushbut t ons f or  each mot i on and f or  POWER- ON 
POWER- OFF.   Pr ovi de t he f ol l owi ng pushbut t ons:

POWER-OFF.
POWER-ON.
Hoist-up.
Hoist-down.
[Gantry]-[_____].
[Gantry]-[_____].
Trolley-[_____].
Trolley-[_____].

2. 4. 8. 3   Li ght  I ndi cat or s

**************************************************************************
NOTE:   Coor di nat e r equi r ement  f or  pi l ot  l i ght s and 
sel ect or  swi t ches.   Del et e VFAC dr i ve i f  not  
applicable.

**************************************************************************

Pr ovi de pi l ot  l i ght s meet i ng heavy- dut y r equi r ement s of  NEMA I CS 5.   
Pr ovi de one [ r ed] [ amber ]  pi l ot  l i ght  t o i ndi cat e excessi ve hoi st  mot or  
t emper at ur e on pendant  st at i on.   Pr ovi de a bl ue pi l ot  l i ght  t o i ndi cat e 
t hat  t he mai n cont act or  i s  ener gi zed,  and a whi t e pi l ot  l i ght  t o i ndi cat e 
t hat  power  i s avai l abl e on t he l oad s i de of  cr ane di sconnect  swi t ch.   
Pr ovi de a br i ght  r ed mushr oom head f or  t he POWER- OFF pushbut t on.   Pr ovi de a 
2- posi t i on sel ect or  swi t ch t o sel ect  bet ween nor mal  and VFAC dr i ve.   
Pr ovi de a s i ngl e gr een pi l ot  l i ght  t o i ndi cat e al l  [ VFAC dr i ve]  f unct i ons 
ar e engaged.

[ 2. 4. 8. 4   Pendant  Dr i ve Cont r ol

**************************************************************************
NOTE:   I f  t he cr ane i s hi gher  t han 18 met er s ( 60 
f eet )  above t he oper at i ng f l oor  and t he span i s 
gr eat er  t han 15 met er s ( 50 f eet ) ,  consi der  i ncl udi ng 
a pendant  dr i ve f or  ease of  movement  of  t he pendant  
i f  i t  i s  not  t owed by t he t r ol l ey;  ot her wi se del et e 
t hi s par agr aph.   Pendant  dr i ve speed shoul d be t he 
same as t he t r ol l ey.

**************************************************************************

Pr ovi de a 3- posi t i on moment ar y cont act  spr i ng- r et ur n t o OFF t oggl e swi t ch 
t o cont r ol  t he mot or i zed t r ol l ey f or  pendant .

][ 2. 4. 8. 5   Tr ansf er  of  Cont r ol  St at i ons

Pr ovi de pendant  wi t h a gr een pi l ot  l i ght  t o i ndi cat e t hat  cont r ol  has been 
t r ansf er r ed t o pendant  st at i on f r om cab wi t h key l ock- out .

] [ 2. 4. 9   Radi o Remot e Cont r ol ,  I nf r ar ed Remot e Cont r ol

**************************************************************************
NOTE:   I ncl ude t hi s and t he f ol l owi ng par agr aph i f  
r adi o r emot e cont r ol  or  i nf r ar ed r emot e cont r ol  i s  
desi r ed;  ot her wi se del et e.

SECTI ON 41 22 13. 13  Page 37



**************************************************************************

2. 4. 9. 1   General

Equi p cr ane wi t h a compl et e di gi t al  r adi o r emot e- cont r ol  syst em t o per mi t  
f ul l  cont r ol  of  cr ane f r om a por t abl e wi r el ess t r ansmi t t er .   Pr ovi de a 
syst em whi ch i s t he use- pr oven pr oduct  of  a manuf act ur er  r egul ar l y engaged 
i n desi gn and manuf act ur e of  cr ane r adi o r emot e- cont r ol  syst ems.   Pr ovi de a 
" f ai l - saf e"  desi gned syst em so t hat  t he f ai l ur e of  any component  or  l oss of  
s i gnal  wi l l  cause al l  cr ane mot or s t o st op.   The syst em shal l  per mi t  
compl et e,  i ndependent  and si mul t aneous oper at i on of  al l  cr ane f unct i ons.   
Syst em f r equency shal l  compl y wi t h [ FCC Par t  15 -  ( unl i censed f r equenci es) ]
[ be i n t he 72MHz- 76MHz band] .   I ncl ude t r ansf er  r el ays i n r ecei ver  i f  cr ane 
i s al so cab or  pendant  cont r ol l ed.

2. 4. 9. 2   Transmitter

**************************************************************************
NOTE:   Pr ovi de br i dge and t r ol l ey di r ect i ons 
nor mal l y or i ent ed t o mai n compass headi ngs.   
Coor di nat e t r ansmi t t er  r equi r ement  f or  auxi l i ar y 
hoi st  cont r ol  i n Sect i on 41 22 23. 19 MONORAI L HOI STS 
i f  auxi l i ar y hoi st  i s  used.

**************************************************************************

Pr ovi de por t abl e t r ansmi t t er  compl et e wi t h an adj ust abl e bel t  or  har ness.   
Cr ane mot i on swi t ches shal l  spr i ng- r et ur n t o OFF.   Pr ovi de t r ansmi t t er  wi t h 
t wo spar e bat t er i es and bat t er y char ger  t o per mi t  cont i nuous oper at i on.   
Pr ovi de a key- l ock wi t h t he key r emovabl e i n t he OFF posi t i on onl y t o 
cont r ol  t r ansmi t t er  oper at i on.   Pr ovi de a bl ue s i gnal  l i ght  mount ed on 
cr ane vi s i bl e f r om f l oor  t o i ndi cat e t he mai n cont act or  i s  ener gi zed.   Make 
POWER- OFF t oggl e- swi t ch br i ght  r ed.   Pr ovi de t he t r ansmi t t er  wi t h t he 
f ol l owi ng cont r ol s:

Hoist-up/down.
Bridge-[_____].
Trolley-[_____].
POWER-ON.
POWER-OFF.

] 2. 4. 10   Protection

2. 4. 10. 1   Mai n Li ne Di sconnect

Pr ovi de a  mai n l i ne di sconnect  consi st i ng of  a combi nat i on c i r cui t  br eaker  
( 50, 000 AI C)  and non- r ever si ng st ar t er ,  st ar t er  wi t hout  over l oads ( mai nl i ne 
cont act or )  i n NEMA Type [ _____]  encl osur e.   Cont r ol  c i r cui t  of  mai nl i ne 
di sconnect  shal l  cause al l  cr ane mot i ons t o st op upon mai nl i ne 
under vol t age,  over l oad,  cont r ol  c i r cui t  f use f ai l ur e,  or  oper at i on of  POWER 
OFF pushbut t on.   Equi p mai nl i ne di sconnect  wi t h ener gy i sol at i ng devi ces 
desi gned t o accept  l ockout  devi ces.

2. 4. 10. 2   I sol at i on Tr ansf or mer

**************************************************************************
NOTE:   Speci f y an i sol at i on t r ansf or mer  and sur ge 
pr ot ect i on t o pr ot ect  el ect r oni cs f r om ext er nal  
f aul t s.   Recommended f or  dc st at i c cont r ol  syst ems.   
Appl i cabl e t o ac power  suppl i ed syst ems onl y.
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**************************************************************************

Pr ovi de an SCR dr i ve t ype i sol at i on t r ansf or mer  speci f i cal l y  desi gned f or  
cr anes,  wi t h a cont i nuous r at i ng whi ch wi l l  exceed t hat  r equi r ed of  t he sum 
of  r at ed f ul l - l oad f ul l - speed KVA of  hoi st  pl us 50 per cent  of  r at ed 
f ul l - l oad f ul l - speed KVA of  t r ol l ey and br i dge mot or s pl us t he r at ed KVA of  
cont r ol s.   Mul t i pl y t he t ot al  KVA by 1. 05 ( ef f i c i ency f act or ) .   Connect  t he 
i sol at i on t r ansf or mer  t o t he l oad s i de of  mai nl i ne di sconnect  of  t he 
t r ansf or mer .   Suppl y cr ane dc st at i c cont r ol  el ect r i c  power  di st r i but ed on 
t he cr ane t hr ough t hi s i sol at i on t r ansf or mer .

2. 4. 10. 3   Sur ge Pr ot ect i on

Pr ovi de sur ge suppr essor s meet i ng t he r equi r ement s of  UL 1449.   Pr ovi de 
t hr ee met al  oxi de var i st or s on t he l i ne s i de of  each SCR dr i ve i sol at i on 
t r ansf or mer  t o pr ovi de t r ansi ent  over - vol t age pr ot ect i on.

2. 4. 10. 4   Ci r cui t  Br eaker s

Pr ovi de c i r cui t  br eaker s meet i ng t he r equi r ement s of  UL 489.

2. 4. 10. 5   Overloads

**************************************************************************
NOTE:   Sel ect  appl i cabl e over l oad pr ot ect i on based 
on cont r ol  c i r cui t  t ype.

**************************************************************************

[ Al t er nat i ng cur r ent  c i r cui t  over l oad r el ays shal l  be of  t he ambi ent  
compensat ed,  aut omat i c r eset ,  i nver se t i me t ype l ocat ed i n al l  phases 
i ndi v i dual  mot or  c i r cui t s.   Ar r ange over l oad r el ays t o de- ener gi ze t he 
associ at ed mot or  on an over l oad condi t i on. ]   [ Pr ovi de an aut omat i cal l y  
r eset  i nver se t i me- t r i p r unni ng over l oad r el ay f or  each dc mot or  c i r cui t .   
Pr ovi de an aut omat i cal l y  r eset  i nst ant aneous t r i p over l oad r el ay i n each dc 
mot or  c i r cui t  or  f or  a pai r  of  ser i es- connect ed mot or s.   Ar r ange over l oad 
r el ays t o de- ener gi ze t he associ at ed mot or  on an over l oad condi t i on. ]   
[ Al t er nat i ng cur r ent  adj ust abl e f r equency- cont r ol  mot or  over l oad- pr ot ect i on 
shal l  be el ect r oni c and pr ot ect ed by i nver se t i me and cur r ent  ver sus out put  
f r equency whi ch wi l l  al l ow l ess cur r ent  f or  a gi ven amount  of  r unni ng t i me 
when f r equency ( speed)  i s  l ower  t han r at ed. ]   [ Pr ovi de el ect r oni c di r ect  
cur r ent  var i abl e vol t age cont r ol  mot or  over l oad- pr ot ect i on. ]

2. 4. 11   Limit-Switches

**************************************************************************
NOTE:   Cur r ent  i ndust r y st andar ds r equi r e l i mi t s t o 
r emove power  i nst ant l y f r om t he mot or s and br akes 
v i a t he cont r ol  syst em.

Del et e r ef er ence t o mi cr o- dr i ve cont r ol  syst em i f  
not  appl i cabl e.

**************************************************************************

Pr ovi de heavy- dut y qui ck- br eak doubl e- pol e doubl e- t hr ow t ype gear  l i mi t  
swi t ches conf or mi ng t o NEMA I CS 2.   The gear ed l i mi t - swi t ch i nt er r upt i on of  
a mot i on i n one di r ect i on shal l  not  pr event  t he opposi t e mot i on.   Gear ed 
l i mi t - swi t ches shal l  r eset  aut omat i cal l y .   Pr ovi de NEMA Type [ 1]  [ 4]  l i mi t  
swi t ch housi ngs.   Li mi t - swi t ches shal l  i nt er r upt  power  t o t he pr i mar y [ and 
mi cr o- dr i ve ] cont r ol  syst ems.
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2. 4. 11. 1   Br i dge and Tr ol l ey Tr avel  Li mi t - Swi t ches

Pr ovi de r unway ( t r ack- t ype)  l i mi t - swi t ches f or  cr ane br i dge and t r ol l ey 
mot i ons t o st op t he br i dge and t r ol l ey mot i ons,  r espect i vel y.   I nst al l  
l i mi t - swi t ch act uat or s on bui l di ng and t r ol l ey f r ame t o act uat e t he 
l i mi t - swi t ches and st op t he cr ane br i dge or  t r ol l ey pr i or  t o cont act i ng t he 
t r ol l ey f r ame bumper s.   Locat e t r i p mechani sm f or  t r ol l ey mot i on on cr ane 
r unway t o t r i p t he swi t ch bef or e t he bumper  cont act s t he st op.   Locat e t r i p 
mechani sm f or  br i dge mot i on on cr ane r unway t o t r i p swi t ch bef or e bumper  
cont act s t he st op.   When t he swi t ch i s t r i pped,  per mi t  t he swi t ch opposi t e 
t r avel  i n t he di r ect i on of  st op and t hen aut omat i cal l y  r eset .

[ 2. 4. 11. 2   Rai l  Cl amp Li mi t - Swi t ches

**************************************************************************
NOTE:   I ncl ude par agr aph f or  out door  cr anes;  
ot her wi se del et e.   Del et e r ef er ence t o VFAC dr i ve 
when not  appl i cabl e.

**************************************************************************

When r ai l  c l amps ar e set ,  f ur ni sh each r ai l  c l amp wi t h a l i mi t - swi t ch 
desi gned t o i nt er r upt  t he pr i mar y [ and VFAC dr i ve ] cont r ol  c i r cui t s  t o 
br i dge dr i ve.   Pr ovi de a r ed pi l ot  l i ght  at  cont r ol  st at i on t o i ndi cat e t he 
r ai l  c l amps ar e set .

] 2. 4. 12   Wiring

Pr ovi de wi r i ng compl yi ng wi t h Ar t i c l e 610 of  NFPA 70.   Number  or  t ag wi r es 
at  connect i on poi nt s.   Make al l  spl i ces i n boxes or  panel s on t er mi nal s 
boar ds or  st andof f  i nsul at or s.   Base mot or  l oop,  br anch ci r cui t  and br ake 
conduct or  sel ect i on on NFPA 70 f or  90 degr ees C 184 degr ees F conduct or  
r at i ng on i ndoor  cr anes,  and f or  75 degr ees C 154 degr ees F conduct or  
r at i ng on out door  cr anes.   Conduct or s i n t he v i c i ni t y of  r esi st or s and 
conduct or s connect ed t o r esi st or s shal l  be [ Type 5RML] [ _____] .

2. 4. 13   Electrification

2. 4. 13. 1   Mai n Power  El ect r i f i cat i on

Mai n power  el ect r i f i cat i on syst em shal l  pr ovi de power  t o cr ane 
st ar t er / di sconnect  c i r cui t  br eaker .

2. 4. 13. 2   Cr ane Runway Conduct or s

**************************************************************************
NOTE:   Sel ect  cover ed conduct or  bar  syst em f or :

a.   I ndoor  non- hazar dous ser vi ce
b.   Out door  non- cor r osi ve envi r onment

    Sel ect  f est oon syst em f or :

a.   I ndoor  -  hazar dous ser vi ce
b.   Out door  -  cor r osi ve ( mar i ne)  envi r onment

**************************************************************************

[ Pr ovi de cover ed conduct or  bar  t ype cr ane r unway conduct or  syst em desi gned 
and manuf act ur ed t o meet  UL r equi r ement s.   Pr ovi de r i gi d or  f l exi bl e 
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sel f - c l osi ng t ype pr ot ect i ve cover  desi gned t o cover  al l  l i ve conduct or s 
and shaped t o pr event  acci dent al  cont act  wi t h conduct or s.   Pr ovi de 
heavy- dut y s l i di ng shoe t ype col l ect or s compat i bl e wi t h t he el ect r i f i cat i on 
syst em.   Pr ovi de t wo t andem desi gned col l ect or  heads f or  each conduct or  
r ai l  t o pr ovi de r edundancy. ]   [ Pr ovi de f est ooned t ype cr ane r unway 
conduct or  syst em consi st i ng of  a suppor t  r ai l ,  cabl es,  j unct i on boxes,  
cabl e car s and accessor i es.   Har dwar e shal l  be cor r osi on- r esi st ant  or  
pr ot ect ed agai nst  cor r osi on.   Fest oon st or age ar ea shal l  not  r est r i c t  t he 
cr ane t r avel  at  t he ends of  r unway. ]

2. 4. 13. 3   Br i dge Span Conduct or s

Pr ovi de [ f est ooned t ype consi st i ng of  a suppor t  r ai l ,  el ect r i cal  cabl es,  
j unct i on boxes,  cabl e car s and accessor i es]  [ r i gi d conduct or / col l ect or  t ype 
l ocat ed wi t hi n encl osur e]  br i dge span conduct or  syst em.   Cabl e l oops shal l  
not  dr op bel ow t he hook hi gh posi t i on.   Pr ovi de cor r osi on r esi st ant  out door  
cr ane br i dge f est oon syst em har dwar e.

[ 2. 4. 13. 4   Pendant  Fest oon Syst em

**************************************************************************
NOTE:   The pendant  f est oon syst em i s an opt i on t o 
t he Desi gner .

**************************************************************************

Pr ovi de pendant   f est oon syst em consi st i ng of  a suppor t  r ai l ,  cabl es,  
j unct i on boxes,  cabl e car s and accessor i es.   Cabl e l oops shal l  not  dr op 
bel ow t he hook hi gh posi t i on.   Pr ovi de pendant  cont r ol  car  wi t h NEMA Type 
[ 1]  [ 3R]  [ 12]  j unct i on box.   Pendant  f est oon shal l  be [ t owed by t r ol l ey]  
[ i ndependent  of  t r ol l ey mot i on] .   Pr ovi de cor r osi on r esi st ant  out door  cr ane 
pendant  f est oon syst em har dwar e.

][ 2. 4. 13. 5   Pendant  Dr i ve Syst em

Pr ovi de pendant  f est oon syst em wi t h a mot or - dr i ve syst em capabl e of  dr i v i ng 
t he pendant  cont r ol  car  at  [ _____]  m/ s f pm.   Cont r ol  of  pendant  mot or  dr i ve 
shal l  be f r om t he pendant .

][ 2. 4. 13. 6   Pendant  Ret r act i on Syst em

**************************************************************************
NOTE:   Sel ect  met hod of  pendant  r et r act i on i f  
speci f i ed;  ot her wi se del et e par agr aph.

**************************************************************************

[ Pr ovi de pendant  cont r ol  car  wi t h an el ect r i c- power ed cabl e r eel  so t hat  
t he pendant  st at i on wi l l  r et r act  f ul l y . ]   [ Pr ovi de a wi r e- r ope hoi st  t o 
hoi st  t he pendant  st at i on.   Pendant  and pendant  dr op- cabl e shal l  be 
r et r act abl e t o appr oxi mat el y 1/ 3 of  dr op cabl e l engt h. ]   Cont r ol  r et r act i on 
syst em f r om cab.

] 2. 4. 14   Speci al  Requi r ement s

2. 4. 14. 1   War ni ng Hor n

**************************************************************************
NOTE:   Del et e l ast  sent ence i f  not  appl i cabl e t o 
project.

**************************************************************************
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Pr ovi de a sol i d- st at e el ect r oni c war ni ng hor n on t he cr ane.   Accompany any 
br i dge or  t r ol l ey mot i on by a cont i nuous ser i es of  al t er nat i ng t ones. [   The 
war ni ng hor n shal l  not  sound when t he cr ane i s i n t he VFAC dr i ve mode. ]

2. 4. 14. 2   Accessor y Power

**************************************************************************
NOTE:   I f  l i ght i ng,  mot or  or  cont r ol  cabi net  heat er s 
or  r ecept acl es ar e speci f i ed,  i nc l ude t he f ol l owi ng 
par agr aph i f  460 vol t  ac i s t he power  sour ce.   
Sel ect  t he component s r equi r i ng power .

**************************************************************************

Use t hr ee- phase 208Y/ 120 vol t  ac power  suppl i ed v i a a c i r cui t  br eaker  and 
i sol at i on t r ansf or mer  f r om t he l i ne s i de of  t he mai n l i ne di sconnect  f or  
[ l i ght i ng, ]  [ heat er s, ]  [ and accessor y c i r cui t s]  on t he cr ane.   Pr ovi de t he 
c i r cui t  br eaker  wi t h a NEMA Type [ 1]  [ 3R]  [ 12]  encl osur e.   The encl osur e 
shal l  have pr ovi s i ons t o l ock t he br eaker  i n t he OFF posi t i on.   Pr ovi de 
each ci r cui t  br eaker  pol e wi t h i ndi v i dual  t her mal  and magnet i c t r i p 
el ement s and t he encl osur e cover  wi t h a but t on f or  mechani cal l y t r i ppi ng 
t he c i r cui t  br eaker .   Suppl y t hr ee- phase 480 vol t  del t a pr i mar y and 
208Y/ 120 vol t  wye secondar y gener al  l i ght i ng t r ansf or mer  f r om t he accessor y 
c i r cui t  br eaker  and f eed a 208Y/ 120 vol t  UL l i s t ed c i r cui t  br eaker  
panel boar d and a heat er  c i r cui t  br eaker / combi nat i on st ar t er .   The 
panel boar d shal l  suppl y br anch ci r cui t s f or  ut i l i zat i on of  var i ous 
accessor i es such as [ r ecept acl es, ]  [ l i ght i ng]  [ panel  i nt er nal  l i ght i ng]  
[ mot or  heat er s and cont r ol  encl osur e whi ch meet s NEMA r equi r ement s] .   
Pr ovi de t r ansf or mer  and panel boar d wi t h t he same NEMA cl assi f i cat i on as t he 
c i r cui t  br eaker .

2. 4. 14. 3   Receptacles

**************************************************************************
NOTE:   Speci f y r ecept acl es f or  mul t i pl e gi r der  
cr anes.   Speci f y  gr ound f aul t  pr ot ect i on f or  out s i de 
cr anes.   Del et e r equi r ement  f or  r ecept acl e i n cab 
when not  appl i cabl e.

**************************************************************************

Pr ovi de s i ngl e- phase,  120- vol t  15- amp,  gr ounded,  dupl ex t ype r ecept acl es 
compl et e wi t h met al  weat her - pr oof  encl osur e wi t h sel f - c l osi ng weat her pr oof  
r ecept acl e cover .   Pr ovi de a r ecept acl e on t he t r ol l ey at  each end of  t he 
f r ont  br i dge wal kway i n t he v i c i ni t y of  br i dge t r avel  dr i ve mot or s and i n 
t he cab.   Pr ovi de sever al  r ecept acl es i n t he v i c i ni t y of  t he cont r ol  
equi pment  equal l y spaced ever y 3 m 10 f eet .   Br eaker s used t o pr ot ect  
c i r cui t s suppl y i ng t he r ecept acl es f or  out s i de cr anes shal l  i ncor por at e 
gr ound f aul t  cur r ent  i nt er r upt i on f eat ur e and meet  t he r equi r ement s of  
UL 943.

2. 4. 14. 4   Lighting

**************************************************************************
NOTE:   Speci f y l i ght i ng f or  out door  cr anes or  i n 
di ml y l i ght ed ar eas.

**************************************************************************

Pr ovi de cont r ol  panel s wi t h a 120- vol t  l amp f i x t ur e wi t h an unbr eakabl e 
l ens and swi t ch.   Pr ovi de f l oodl i ght s t o i l l umi nat e t he wor k ar ea under  t he 
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cr ane and dr um ar ea on cr ane,  cont r ol l ed f r om cr ane cont r ol  st at i on.   
Pr ovi de met al  hal i de i ndust r i al  f l oodl i ght  l umi nar i es.   Tot al l y  encl ose 
each f l oodl i ght ,  vapor - t i ght  desi gn,  gasket ed and pr ovi ded wi t h a 
heat - r esi st ant  and i mpact - r esi st ant  gl ass l ens.   Space and at t ach 
f l oodl i ght s t o under si de of  cr ane t o pr ovi de uni f or m l i ght i ng.

[ 2. 4. 14. 5   Wi nd I ndi cat i on and Al ar m

**************************************************************************
NOTE:   Speci f y l ocat i on of  wi nd al ar m st at i on f or  
out door  cr anes,  nor mal l y mount ed near  cent er  of  t he 
br i dge.   Pr ovi de l ocat i on of  cut out .   Del et e 
par agr aph i f  not  appl i cabl e.

**************************************************************************

Pr ovi de a wi nd- i ndi cat i ng devi ce wi t h an adj ust abl e al ar m t r i p poi nt .   
Pr ovi de al ar m t r i p wi t h t i me- del ay f or  wi nd gust s.   Adj ust abl e t r i p shal l  
act uat e an osci l l at i ng bl ue l i ght  and bel l  mount ed near  [ _____] .   Pr ovi de 
abi l i t y  t o cut  of f  bel l  al ar m f r om t he [ pendant  st at i on]  [ cab] .

][ 2. 4. 14. 6   El ect r i cal l y- Dr i ven Oi l  Pump Al ar m

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  equi pment  does not  
i ncl ude an oi l - pump.

**************************************************************************

Pr ovi de el ect r i cal l y  - dr i ven l ubr i cat i ng pump compl et e wi t h an audi bl e 
al ar m and r ed l i ght  f or  i ndi cat i on of  pump mal f unct i on.   Make l ocat i on of  
al ar m t he f act or y st andar d l ocat i on.

] 2. 4. 15   Load- Li mi t  Syst em

**************************************************************************
NOTE:   Speci f y l oad sensi ng i f  l oads appr oachi ng t he 
capaci t y of  t he cr ane ar e t o be l i f t ed r out i nel y.

**************************************************************************

Pr ovi de a l oad- l i mi t  v i sual / audi bl e syst em f or  t he mai n hoi st  t o i nf or m t he 
oper at or  t hat  t he pr eset  l oad has been exceeded.   The l oad- l i mi t  syst em 
shal l  consi st  of  a l oad- cel l ,  l oad- sensi ng el ect r oni cs,  over l oad i ndi cat or  
l i ght s,  over l oad al ar m bel l  and al ar m cut - out  swi t ch.   Mount  l oad cel l  t o 
r ecei ve t he l oad f r om equal i z i ng sheave pi n or  upper  bl ock sheave pi n.   
Pr ovi de adj ust abl e al ar m set poi nt .

2. 4. 15. 1   Load- Sensi ng El ect r oni cs

Pr ovi de NEMA Type [ 1]  [ 3R]  [ 12]  encl osur es f or  l oad sensi ng el ect r oni cs.   
Pr ovi de adj ust abl e al ar m set poi nt .

2. 4. 15. 2   Al ar m and I ndi cat or  Li ght

Pr ovi de an over l oad al ar m l i ght  t o i ndi cat e a l oad gr eat er  t han t he pr eset  
maxi mum.   Over l oad al ar m shal l  be i ndi cat ed wi t h a r ed l i ght  and cl ear l y 
l abel ed " OVERLOAD" .   Al so pr ovi de a bel l  t o i ndi cat e when an over l oad 
condi t i on exi st s.   Make pr ovi s i ons t o t ur n of f  t he bel l  f r om [ pendant  
st at i on]  [ cab]  [ _____] .
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2. 4. 16   Fungus Resi st ance

**************************************************************************
NOTE:   Speci f y f ungus r esi st ance f or  cr anes i n 
mar i ne or  humi d envi r onment s.

**************************************************************************

Coat  el ect r i cal  connect i ons such as t er mi nal  connect i ons,  c i r cui t  
connect i ons,  component s and ci r cui t  el ement s wi t h f ungus- r esi st ant  
var ni sh.   Do not  t r eat  component s and el ement s whi ch ar e i nher ent l y  i ner t  
t o f ungi  or  her met i cal l y  seal ed.   Do not  t r eat  el ement s whose oper at i on 
wi l l  be adver sel y af f ect ed wi t h t he appl i cat i on of  var ni sh.

2. 5   ELECTROMAGNETI C I NTERFERENCE SUPPRESSI ON

**************************************************************************
NOTE:   Speci f y EMI  suppr essi on i f  el ect r o- magnet i c  
i nt er f er ence f r om t he cr ane may be a pr obl em t o 
sensi t i ve el ect r oni cs i n t he wor k ar ea.

**************************************************************************

2. 5. 1   Shi el ded Cabl e

Pr ovi de shi el ded t ype pendant  and f est ooned cabl es of  br ai ded 
t i nned- copper .   Gr ound each cabl e shi el di ng wi t h a s i ngl e connect i on t o 
equi pment  gr oundi ng conduct or .

2. 5. 2   EMI / RFI  Shi el ded Boxes

2. 5. 2. 1   General

Boxes desi gned t o house el ect r oni c and el ect r i cal  cont r ol  equi pment ,  
i nst r ument s,  met er i ng equi pment ,  et c. ,  i n i nst al l at i ons wher e 
el ect r omagnet i c compat i bi l i t y  and/ or  syst em secur i t y i s  r equi r ed shal l  
pr ot ect  i nt er i or  component s f r om st r ay r adi o f r equency ( RF)  f i el ds and 
cont ai n RF si gnal s pr oduced by i nt er i or  component s.

2. 5. 2. 2   Construction

Desi gn El ect r omagnet i c I nt er f er ence/ Radi o Fr equency I nt er f er ence ( EMI / RFI )  
shi el ded boxes t o meet  UL 50 Type 12 and Type 13.   Const r uct  t he shi el ded 
boxes of  [ 1. 519]  [ 1. 897]  mm [ 16]  [ 14]  gauge st eel  wi t h seams cont i nuousl y 
wel ded and gr ound smoot h,  wi t hout  hol es and knockout s.   Cover  gasket  shal l  
be a combi nat i on of  woven pl at ed st eel  mesh and oi l - r esi st ant  gasket  whi ch 
wi l l  pr ovi de an EMI / RFI  seal  as wel l  as an oi l - t i ght ,  dust - t i ght  and 
wat er - t i ght  seal  bet ween cover  and body.   At t ach gasket  t o cover  wi t h 
oi l - r esi st ant  adhesi ve.   Pr ovi de st ai nl ess st eel  cover  c l amps and scr ews 
whi ch ar e qui ck and easy t o oper at e on t hr ee s i des of  hi nged cover  f or  
posi t i ve c l ampi ng.

2. 5. 2. 3   Attenuation

Desi gn EMI / RFI  shi el ded boxes t o pr ovi de maxi mum shi el di ng of  el ect r i c  and 
magnet i c component s of  r adi at ed RF ener gy.   Pr ovi de RF f i l t er s t o suppr ess 
conduct ed r adi o f r equency i n cabl es and conduct or s.   Pr ovi de shi el ded boxes 
wi t h at t enuat i on gr eat er  t han 60 db at  14. 5 KHz t o gr eat er  t han 100 db at  1 
MHz f or  magnet i c  f i el ds and gr eat er  t han 100 db f r om 14. 5 KHz t o 430 MHz 
f or  el ect r i c  f i el ds.
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2. 5. 2. 4   Finish

Pr ovi de z i nc- pl at ed EMI / RFI  shi el ded boxes i n accor dance wi t h ASTM B633 
SC3/ Type I I  t o pr ovi de cor r osi on- r esi st ant  conduct i ve sur f aces f or  gasket  
cont act  ar ea and condui t  ent r i es.   The f i ni sh coat  shal l  mat ch t he cr ane 
finish.

[ 2. 5. 3   Dr um Gr oundi ng

**************************************************************************
NOTE:   A gr oundi ng dr um i s r equi r ed f or  non- spar ki ng 
envi r onment  onl y ( gener al  nucl ear  or  expl osi ve) .

**************************************************************************

Pr ovi de a copper  r i ng/ col l ect or  assembl y t o gr ound each dr um.   Pr ovi de 
el ect r i cal l y- bonded r i ng t o dr um.   Col l ect or  shal l  be st at i onar y and 
connect ed t o equi pment  gr oundi ng conduct or  syst em wi t h a No.  8 AWG copper  
wire.

] PART 3   EXECUTI ON

3. 1   EXAMINATION

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  and bef or e per f or mi ng 
any wor k,  ver i f y  al l  di mensi ons i n t he f i el d,  and submi t  a l et t er  
descr i bi ng t he r esul t s of  t hi s ver i f i cat i on,  i ncl udi ng di scr epanci es,  t o 
t he Cont r act i ng Of f i cer  and cr ane manuf act ur er .   The Cont r act or  i s  
r esponsi bl e f or  t he coor di nat i on and pr oper  r el at i on of  t he cont r act ed wor k 
t o t he bui l di ng st r uct ur e and t o t he wor k of  al l  t r ades.   Ver i f y al l  
di mensi ons of  t he bui l di ng t hat  r el at e t o f abr i cat i on of  t he cr ane and 
not i f y t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e f i nal i z i ng t he 
cr ane or der .

3. 2   ERECTION

Per f or m t he ent i r e cr ane er ect i on i n accor dance wi t h manuf act ur er ' s  
i nst r uct i ons under  t he f ul l - t i me super vi s i on of  t he manuf act ur er ' s 
r epr esent at i ve.   Pr ovi de a wr i t t en cer t i f i cat e f r om cr ane manuf act ur er  
i ndi cat i ng t he cr ane i s er ect ed i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons bef or e t est i ng t he compl et ed i nst al l at i on.

3. 2. 1   Shop Assembl y

Shop assembl e maj or  cr ane component s as compl et el y as possi bl e.   Mat ch mar k 
di sassembl ed par t s and t ag el ect r i cal  connect i ons af t er  compl et e no- l oad 
shop t est i ng.   Pr ot ect  al l  par t s and equi pment  at  s i t e f r om weat her ,  
damage,  abuse and l oss of  i dent i f i cat i on.   Er ect i on pr ocedur es shal l  ensur e 
t hat  t he cr ane i s er ect ed wi t hout  i ni t i al  st r esses,  f or ced or  i mpr ovi sed 
f i t s ,  mi sal i gnment s,  ni cks of  hi gh- st r engt h st r uct ur al  st eel  component s,  
st r ess- r ai s i ng wel ds and r ough bur r s.   Cl ean and r epai nt  damaged sur f aces 
af t er  cr ane i s er ect ed.   Pr ovi de al l  necessar y gr ease and oi l  of  appr oved 
qual i t y  and gr ade f or  t he i ni t i al  ser vi c i ng and f i el d t est .

3. 2. 2   Mechani cal  Al i gnment

Al i gn mot or s,  coupl i ngs,  br akes,  gear  boxes and dr i ve component s when 
r ei nst al l ed i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.
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3. 2. 3   El ect r i cal  Al i gnment

Al i gn cont r ol  syst em i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   St or e 
a copy of  t he f i nal  al i gnment  dat a i n cont r ol  panel  door ,  i ncl udi ng but  not  
l i mi t ed t o,  t i mer  set t i ngs,  r esi st or  t ap set t i ngs,  pot ent i omet er  set t i ngs,  
t est - poi nt  vol t ages,  suppl y vol t ages,  mot or  vol t ages,  mot or  cur r ent s and 
t est  condi t i ons such as ambi ent  t emper at ur e,  mot or  l oad,  dat e per f or med and 
per son per f or mi ng t he al i gnment .

3. 2. 4   Welding

Wel der s,  wel di ng oper at i ons and wel di ng pr ocedur es shal l  be qual i f i ed or  
pr e- qual i f i ed i n accor dance wi t h AWS D14. 1/ D14. 1M.   Per f or m wel di ng 
i ndoor s.   Sur f ace of  par t s t o be wel ded shal l  be f r ee f r om r ust ,  scal e,  
pai nt ,  gr ease or  ot her  f or ei gn mat t er .   Mi ni mum pr eheat  and i nt er pass 
t emper at ur es shal l  conf or m t o t he r equi r ement s of  AWS D14. 1/ D14. 1M.   
Per f or m wel di ng i n accor dance wi t h wr i t t en pr ocedur es whi ch speci f y  t he 
Cont r act or ' s st andar d di mensi onal  t ol er ances f or  devi at i on f r om camber  and 
sweep.   Such t ol er ances shal l  not  exceed t hose speci f i ed i n accor dance wi t h 
AWS D14. 1/ D14. 1M.   Al l owabl e st r ess r anges shal l  be i n accor dance wi t h 
CMAA 70.   Per f or m wel di ng of  gi r der s and beams conf or mi ng t o 
AWS D14. 1/ D14. 1M.

3. 2. 5   Fi el d Pai nt i ng

**************************************************************************
NOTE:   The l ast  sent ence wi l l  onl y be r equi r ed i f  
t he br i dge cr ane i s i n an expl osi on pr oof  ar ea.

**************************************************************************

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed,  and f i ni sh pai nt i ng 
of  i t ems onl y pr i med at  t he f aci l i t y ,  shal l  conf or m t o SSPC SP 6/ NACE No. 3 
and as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.   Pai nt  br i dge 
cr ane i ncl udi ng br i dge,  t r ol l ey,  hoi st  and al l  at t ached i t ems i n accor dance 
wi t h t he manuf act ur er ' s st andar d pr act i ce.   The compl et e cr ane shal l  be of  
one col or .   Pai nt  br i dge r ai l ,  suppor t s and br aci ng i n accor dance wi t h 
Sect i on 09 90 00 PAI NTS AND COATI NGS.   Do not  pai nt  i t ems such as sur f aces 
i n cont act  wi t h t he r ai l  wheel s,  wheel  t r ead,  hooks,  wi r e r ope,  sur f aces on 
t he el ect r i cal  col l ect or  bar s i n cont act  wi t h t he col l ect or  shoes and 
namepl at es. [   Coor di nat e t he r equi r ement s of  expl osi on pr oof  cabl es wi t h 
cabl e manuf act ur er . ]

3. 3   ACCEPTANCE TESTI NG

3. 3. 1   General

**************************************************************************
NOTE:   Thi s par agr aph appl i es t o new const r uct i on 
onl y.   Speci f y t he t est  wei ght s r equi r ed.   The 
wei ght s nor mal l y  r equi r ed ar e t he r at ed l oad,  125 
per cent  of  t he r at ed l oad and 10 per cent  of  t he 
r at ed l oad ( f or  t he gr oundi ng and t he 
accel er at i on/ decel er at i on t est ) .

**************************************************************************

Pr ovi de al l  per sonnel  necessar y t o conduct  t he r equi r ed t est i ng,  i ncl udi ng 
but  not  l i mi t ed t o,  cr ane oper at or s,  r i gger s,  r i ggi ng gear  and t est  
wei ght s.   Per f or m t est i ng i n t he pr esence of  Cont r act i ng Of f i cer .   Not i f y 
t he Cont r act i ng Of f i cer  [ _____]  days pr i or  t o t est i ng oper at i ons.   Oper at e 

SECTI ON 41 22 13. 13  Page 46



al l  equi pment  and make al l  necessar y cor r ect i ons and adj ust ment s pr i or  t o 
t he t est i ng oper at i ons wi t nessed by Cont r act i ng Of f i cer .   A r epr esent at i ve 
of  t he Cont r act or  r esponsi bl e f or  pr ocur i ng and i nst al l i ng hoi st  equi pment  
shal l  be pr esent  t o di r ect  t he f i el d t est i ng.   Test  l oads shal l  be compact  
and per mi t  a mi ni mum of  50 per cent  of  ver t i cal  l i f t .   Use t est  l oads whi ch 
ar e mi nus 0 per cent  t o pl us 5 per cent  of  t he r equi r ed wei ght ,  and ver i f i ed 
pr i or  t o t est i ng.   Test  wei ght s r equi r ed ar e [ _____] ,  [ _____] ,  and [ _____]  
kg [ _____] ,  [ _____] ,  and [ _____]  pounds.   Do not  per f or m oper at i onal  
t est i ng unt i l  af t er  bui l di ng i nt er i or  has been pai nt ed.   Fur ni sh [ t hr ee]  
[ _____]  copi es of  al l  t est  r epor t s t o Cont r act i ng Of f i cer .

3. 3. 1. 1   Test  Sequence

Test  cr ane i n accor dance wi t h appl i cabl e par agr aphs of  t hi s pr ocedur e i n 
t he sequence pr ovi ded.

3. 3. 1. 2   Test  Dat a

Recor d oper at i ng and st ar t up cur r ent  measur ement s f or  coi l s ,  hoi st ,  
t r ol l ey,  and br i dge mot or s usi ng t he appr opr i at e i nst r ument at i on.   Recor d 
speed measur ement s as r equi r ed by f aci l i t y  eval uat i on t est s ( nor mal l y at  
100 per cent  l oad) .   Compar e r ecor ded val ues wi t h desi gn speci f i cat i ons or  
manuf act ur er ' s r ecommended val ues.   Just i f y  abnor mal  di f f er ences i n t he 
r emar ks and per f or m appr opr i at e adj ust ment s.   Not e any hi gh t emper at ur es or  
abnor mal  oper at i on of  any equi pment  or  machi ner y,  i nvest i gat e and cor r ect .   
Recor d hoi st ,  t r ol l ey and br i dge speeds dur i ng each t est  cycl e.

3. 3. 1. 3   Equi pment  Moni t or i ng

Moni t or  i mpr oper  oper at i on or  poor  condi t i on of  saf et y devi ces,  el ect r i cal  
component s,  mechani cal  equi pment  and st r uct ur al  assembl i es dur i ng t he l oad 
t est .   Repor t  def ect s obser ved t o be cr i t i cal  dur i ng t he t est i ng per i od 
i mmedi at el y t o t he Cont r act i ng Of f i cer  and suspend t he t est i ng oper at i ons 
unt i l  t he def ect s ar e cor r ect ed.   Dur i ng each l oad t est  and i mmedi at el y 
f ol l owi ng each l oad t est ,  make t he f ol l owi ng i nspect i ons:

a.   I nspect  f or  evi dence of  bendi ng,  war pi ng,  per manent  def or mat i on,  
cr acki ng or  mal f unct i on of  st r uct ur al  component s.

b.   I nspect  f or  evi dence of  s l i ppage i n wi r e r ope socket s and f i t t i ngs.

c.   Check f or  over heat i ng i n br ake oper at i on;  check f or  pr oper  st oppi ng.   
Test  al l  saf et y devi ces i ncl udi ng emer gency st op swi t ches and POWER- OFF 
pushbut t ons and i nspect  separ at el y t o ver i f y pr oper  oper at i on of  t he 
br akes.   When pr ovi ded,  i nspect  al l  saf et y accessor i es i ncl udi ng 
war ni ng hor n,  l i ght i ng,  gauges,  war ni ng l i ght s and accur acy of  wi nd 
i ndi cat i ng devi ce and al ar m.

d.   Check f or  abnor mal  noi se or  v i br at i on and over heat i ng i n machi ner y 
dr i ve component s.

e.   Check wi r e r ope sheaves and dr um spool i ng f or  pr oper  r eevi ng and 
oper at i on,  f r eedom of  movement ,  abnor mal  noi se or  v i br at i on.

f .   Check el ect r i cal  dr i ve component s f or  pr oper  oper at i on,  f r eedom f r om 
chat t er ,  noi se,  over heat i ng,  and l ockout / t ag- out  devi ces f or  ener gy 
isolation.

g.   I nspect  gear s f or  abnor mal  wear  pat t er ns,  damage,  or  i nadequat e 
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lubrication.

h.   Ver i f y t hat  l ocat i ons of  cr ane capaci t y pl at es ar e v i s i bl e f r om pendant  
oper at or ' s posi t i on.

[ 3. 3. 2   Tr ol l ey Tr avel

**************************************************************************
NOTE:   Del et e r ef er ences t o VFAC dr i ve when not  
applicable.

**************************************************************************

Oper at e t r ol l ey t he f ul l  di st ance of  br i dge r ai l s  exer ci s i ng al l  pr i mar y 
dr i ve [ and VFAC dr i ve ] speed cont r ol s i n each di r ect i on.   Ver i f y br ake 
oper at i on i n each di r ect i on.   I n s l ow speed [ or  VFAC dr i ve,  ] t r ol l ey 
bumper s shal l  cont act  t r ol l ey st ops l ocat ed on t he br i dge gi r der s.   I n s l ow 
speed,  t est  t he pr oper  oper at i on ( i nt er r upt  power ,  aut omat i c r eset )  of  t he 
t r ol l ey l i mi t - swi t ches at  bot h l i mi t s of  t r ol l ey mot i on.

] 3. 3. 3   Br i dge Tr avel

**************************************************************************
NOTE:   Del et e r ef er ences t o VFAC dr i ve when not  
applicable.

**************************************************************************

Oper at e br i dge i n each di r ect i on t he f ul l  di st ance of  r unway exer ci s i ng al l  
pr i mar y dr i ve [ and VFAC dr i ve ] speed cont r ol s.   Ver i f y br ake oper at i on i n 
each di r ect i on.   [ I n s l ow speed t he pr oper  oper at i on ( i nt er r upt  power ,  
aut omat i c r eset )  of  t he br i dge,  t est  l i mi t - swi t ches at  bot h l i mi t s of  
br i dge mot i on. ]   I n s l ow speed [ or  VFAC dr i ve ] t he cr ane br i dge bumper s 
shal l  cont act  t he r unway r ai l  s t ops.

3. 3. 4   Br i dge Cr ane Test s

3. 3. 4. 1   Dynami c Load Test s

a.   Tr ol l ey Dynami c Load Test :   Whi l e oper at i ng t he t r ol l ey t he f ul l  
di st ance of  br i dge r ai l s  i n each di r ect i on wi t h t est  l oad on t he hook 
( one cycl e) ,  t est  pr oper  f unct i oni ng of  al l  pr i mar y dr i ve and VFAC 
dr i ve speed cont r ol  poi nt s and pr oper  br ake act i on.

b.   Br i dge Dynami c Load Test :   Wi t h t est  l oad on hook,  oper at e br i dge f or  
t he f ul l  l engt h of  r unway i n bot h di r ect i ons wi t h t r ol l ey at  each 
ext r eme end of  br i dge.   Ver i f y pr oper  f unct i oni ng of  al l  pr i mar y dr i ve 
and VFAC dr i ve speed cont r ol  poi nt s and br ake act i on.   Bi ndi ng of  t he 
br i dge end t r ucks i ndi cat es a mal f unct i on r equi r i ng adj ust ment .

3. 3. 4. 2   Tr ol l ey and Br i dge Loss of  Power  Test

Rai se a t est  l oad of  100 t o 105 per cent  of  r at ed l oad c l ear  of  any 
obst r uct i ons on oper at i ng f l oor .   St ar t i ng at  a saf e di st ance f r om wal l s or  
ot her  obst r uct i ons,  sel ect  a s l ow speed usi ng t he t r ol l ey and br i dge 
pr i mar y dr i ve.   Whi l e mai nt ai ni ng a saf e di st ance t o obst r uct i ons,  
di sconnect  t he mai n power  sour ce  and ver i f y br akes have set  and t hat  t he 
equi pment  st ops wi t hi n t he di st ance r ecommended by manuf act ur er .
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3. 3. 5   Over l oad Test s

Af t er  t he oper at i onal  t est s,  t est  br i dge cr ane syst em and al l  f unct i ons of  
br i dge cr ane at  125 per cent  of  r at ed l oad.

3. 3. 6   Accel er at i on and Decel er at i on Test s

Test  t he accel er at i on and decel er at i on of  br i dge and t r ol l ey wi t h 
appr oxi mat el y 10 per cent  of  r at ed l oad at  l owest  possi bl e l ocat i on of  
hook.   Oper at e br i dge and t r ol l ey t o r un up t o hi gh speed and t hen st op 
wi t hout  j ar r i ng or  swi ngi ng t he l oad.

3. 3. 7   Gr oundi ng Test

Test  hoi st  t o det er mi ne t hat  t he hoi st ,  i ncl udi ng hook and pendant ,  ar e 
gr ounded t o bui l di ng dur i ng al l  phases of  hoi st  oper at i on.   Test  t he 
gr oundi ng of  br i dge and t r ol l ey wi t h appr oxi mat el y 10 per cent  of  r at ed l oad 
on hook.   Test  gr oundi ng bet ween hoi st  hook and t he st r uct ur e' s gr oundi ng 
system.

3. 3. 8   Adj ust ment s and Repai r s

Per f or m adj ust ment s and r epai r s under  t he di r ect i on of  t he Cont r act i ng 
Of f i cer  at  no addi t i onal  cost  t o t he Gover nment ,  unt i l  sat i sf act or y 
condi t i ons ar e mai nt ai ned,  and cont r act  compl i ance i s af f ect ed.   Af t er  
adj ust ment s ar e made t o assur e cor r ect  f unct i oni ng of  t he component s,  
r epeat  per t i nent  t est i ng.

3. 4   SCHEMATI C DI AGRAMS

St or e schemat i c di agr ams f or  equi pment  wher e i ndi cat ed on dr awi ngs.

3. 5   MANUFACTURER' S FI ELD SERVI CE REPRESENTATI VE

Fur ni sh a qual i f i ed exper i enced manuf act ur er ' s f i el d ser vi ce r epr esent at i ve 
t o super vi se t he cr ane i nst al l at i on,  assi st  i n t he per f or mance of  t he on 
s i t e t est i ng,  and i nst r uct  per sonnel  i n t he oper at i onal  and mai nt enance 
f eat ur es of  t he equi pment .

3. 6   OPERATI ON AND MAI NTENANCE MANUALS

Pr ovi de [ s i x]  [ _____]  copi es of  oper at i on and [ s i x ]  [ _____]  copi es of  
mai nt enance manual s f or  t he equi pment  f ur ni shed.   One compl et e set  pr i or  t o 
per f or mance t est i ng and t he r emai nder  upon accept ance.   Oper at i on manual s 
shal l  det ai l  t he st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  
oper at i on and shut down.   I ncl ude t he manuf act ur er ' s name,  model  number ,  
par t s l i s t ,  and br i ef  descr i pt i on of  al l  equi pment  and basi c oper at i ng 
f eat ur es.   Li st  i n t he mai nt enance manual s r out i ne mai nt enance pr ocedur es,  
possi bl e br eakdowns and r epai r s,  and t r oubl eshoot i ng gui des.   Al so i ncl ude 
pi pi ng and equi pment  l ayout  and s i mpl i f i ed wi r i ng and cont r ol  di agr ams of  
t he syst em as i nst al l ed.   Secur e appr oval  of  oper at i on and mai nt enance 
manual s pr i or  t o t he f i el d t r ai ni ng cour se.

3. 7   FI ELD TRAI NI NG

Conduct  a t r ai ni ng cour se f or  t he oper at i ng st af f .   Pr ovi de a t r ai ni ng 
per i od consi st i ng of  a t ot al  of  [ _____]  hour s of  nor mal  wor ki ng t i me and 
st ar t i ng af t er  t he syst em i s f unct i onal l y compl et ed but  pr i or  t o f i nal  
accept ance.   Cover  al l  per t i nent  poi nt s i nvol ved i n oper at i ng,  st ar t i ng,  
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st oppi ng,  and ser vi c i ng t he equi pment ,  i ncl udi ng al l  maj or  el ement s of  t he 
Oper at i on and Mai nt enance Manual s.   Demonst r at e i n cour se i nst r uct i ons al l  
r out i ne mai nt enance oper at i ons such as l ubr i cat i on,  gener al  i nspect i on,  and 
[ _____] .   Gi ve Cont r act i ng Of f i cer  at  l east  2 weeks advance not i ce of  f i el d 
training.

3. 8   FI NAL ACCEPTANCE

**************************************************************************
NOTE:   Use t hi s  par agr aph as wr i t t en f or  pr oj ect s 
wher e t he cr ane i s t he pr i nci pal  const r uct i on 
el ement ,  or  r epr esent s a ver y s i gni f i cant  por t i on of  
t he Cont r act  cost .   However ,  i f  t he cr ane i s par t  of  
a new f aci l i t y  or  r enovat i on,  del et e t he accept ance 
par agr aph f r om t hi s sect i on.   War r ant y per i od and 
oper at i ng and mai nt enance pr ocesses must  coi nci de 
wi t h t he act ual  benef i c i al  occupancy of  t he ent i r e 
facility.

**************************************************************************

Fi nal  accept ance of  cr ane syst em wi l l  not  be gi ven unt i l  Cont r act or  has 
successf ul l y  compl et ed al l  t est i ng oper at i ons,  cor r ect ed al l  mat er i al  and 
equi pment  def ect s,  made al l  pr oper  oper at i on adj ust ment s,  and r emoved pai nt  
or  over spr ay on wi r e r ope,  hook and el ect r i cal  col l ect or  bar s.

        - -  End of  Sect i on - -
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