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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  mechani cal  power  syst ems t o oper at e 
gat es,  cul ver t  val ves,  and ot her  mechani sms at  
navi gat i onal  l ocks and dams,  f l ood cont r ol  dams,  and 
ot her  c i v i l  wor ks st r uct ur es.

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) .

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

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on shoul d be used i n 
accor dance wi t h EM 1110- 2- 2610 MECHANI CAL AND 
ELECTRI CAL DESI GN FOR LOCK AND DAM OPERATI NG 
EQUI PMENT and EM 1110- 2- 3200 WI RE ROPE SELECTI ON 
CRI TERI A FOR GATE OPERATI NG DEVI CES.   For  hydr aul i c 
power  syst ems,  see UFGS 35 05 40. 14 10 HYDRAULI C 
POWER SYSTEMS FOR CI VI L WORKS STRUCTURES and EM 
1110- 2- 1424 LUBRI CANTS AND HYDRAULI C FLUI DS FOR 
CI VI L WORKS PROJECTS.   However ,  t he desi gner  shoul d 
not e t hat  some component s of  hydr aul i c dr i ven 
machi ner y syst ems may have appl i cabl e sect i ons 
wi t hi n t hi s gui de speci f i cat i on t hat  shoul d be used 
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f or  var i ous conf i gur at i ons of  l i nkages,  pi ns,  
shaf t s,  et c.   For  sel f - l ubr i cat ed bear i ng syst ems,  
see UFGS 35 05 40. 17 SELF- LUBRI CATED BEARI NG 
MATERI ALS,  FABRI CATI ON,  HANDLI NG,  AND ASSEMBLY.

Ensur e pr oduct s used i n t hi s sect i on compl y wi t h 
Feder al  pr ecur ement  pr ef er ence under  Sect i on 9002 of  
t he Far m Secur i t y and Rur al  I nvest ment  Act  of  2002.   
See Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG f or  
r equi r ement s associ at ed wi t h EPA desi gnat ed pr oduct s.

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

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.

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.

AEROSPACE I NDUSTRI ES ASSOCI ATI ON OF AMERI CA,  I NC.  ( AI A/ NAS)

AI A/ NAS NAS410 ( 2014;  Rev 4)  NAS Cer t i f i cat i on & 
Qual i f i cat i on of  Nondest r uct i ve Test  
Personnel

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

AGMA 2015/ 915- 1 ( 2002A)  Accur acy Cl assi f i cat i on Syst em -  
Tangent i al  Measur ement  Tol er ance Tabl es 
f or  Cyl i ndr i cal  Gear s

AGMA 6013 ( 2016)  St andar d f or  I ndust r i al  Encl osed 
Gear  Dr i ves

AGMA 9002 ( 2014C)  Bor es and Keyways f or  Fl exi bl e 
Coupl i ngs ( I nch Ser i es)

AGMA 908 ( 1989B;  R 1999)  I nf or mat i on Sheet :  
Geomet r y Fact or s f or  Det er mi ni ng t he 
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Pi t t i ng Resi st ance and Bendi ng St r engt h of  
Spur ,  Hel i cal  and Her r i ngbone Gear  Teet h
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ANSI / AGMA 2003 ( 2010D)  Rat i ng t he Pi t t i ng Resi st ance and 
Bendi ng St r engt h of  Gener at ed St r ai ght  
Bevel ,  ZEROL Bevel ,  and Spi r al  Bevel  Gear  
Teeth

ANSI / AGMA 6001 ( 2008E;  R 2014)  Desi gn and Sel ect i on of  
Component s f or  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)

ANSI / AGMA 9005 ( 2016)  I ndust r i al  Gear  Lubr i cat i on

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 ( 2016)  ASNT St andar d f or  Qual i f i cat i on and 
Cer t i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel  ( ANSI / ASNT CP- 105- 2006)
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St r uct ur al  Wel di ng Code -  St eel

ASME I NTERNATI ONAL ( ASME)

ASME B17. 1 ( 1967;  R 2017)  Keys and Keyseat s

ASME B46. 1 ( 2009)  Sur f ace Text ur e,  Sur f ace Roughness,  
Wavi ness and Lay

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1018/ A1018M ( 2016a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet  and St r i p,  Heavy- Thi ckness Coi l s,  
Hot - Rol l ed,  Car bon,  Commer ci al ,  Dr awi ng,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

ASTM A108 ( 2013)  St andar d Speci f i cat i on f or  St eel  
Bar ,  Car bon and Al l oy,  Col d- Fi ni shed

ASTM A148/ A148M ( 2014)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Hi gh St r engt h,  f or  St r uct ur al  
Purposes

ASTM A27/ A27M ( 2017)  St andar d Speci f i cat i on f or  St eel  
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Cast i ngs,  Car bon,  f or  Gener al  Appl i cat i on

ASTM A29/ A29M ( 2016)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Bar s,  Car bon and 
Al l oy,  Hot - Wr ought

ASTM A290/ A290M ( 2016)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  For gi ngs f or  Ri ngs f or  
Reduct i on Gear s

ASTM A291/ A291M ( 2016)  St andar d Speci f i cat i on f or  St eel  
For gi ngs,  Car bon and Al l oy,  f or  Pi ni ons,  
Gear s and Shaf t s f or  Reduct i on Gear s

ASTM A322 ( 2013)  St andar d Speci f i cat i on St eel  Bar s,  
Al l oy,  St andar d Gr ades

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A380/ A380M ( 2017)  St andar d Pr act i ce f or  Cl eani ng,  
Descal i ng,  and Passi vat i on of  St ai nl ess 
St eel  Par t s,  Equi pment ,  and Syst ems

ASTM A388/ A388M ( 2016)  St andar d Pr act i ce f or  Ul t r asoni c 
Exami nat i on of  St eel  For gi ngs

ASTM A473 ( 2018)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  For gi ngs

ASTM A484/ A484M ( 2018)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St ai nl ess St eel  Bar s,  
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ASTM A487/ A487M ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
St eel  Cast i ngs Sui t abl e f or  Pr essur e 
Service

ASTM A564/ A564M ( 2013;  E 2017)  St andar d Speci f i cat i on f or  
Hot - Rol l ed and Col d- Fi ni shed Age- Har deni ng 
St ai nl ess St eel  Bar s and Shapes

ASTM A578/ A578M ( 2007;  R 2012)  St andar d Speci f i cat i on f or  
St r ai ght - Beam Ul t r asoni c Exami nat i on of  
Rol l ed St eel  Pl at es f or  Speci al  
Applications

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 A705/ A705M ( 2017)  St andar d Speci f i cat i on f or  
Age- Har deni ng St ai nl ess St eel  For gi ngs

ASTM A743/ A743M ( 2017)  St andar d Speci f i cat i on f or  
Cast i ngs,  I r on- Chr omi um,  
I r on- Chr omi um- Ni ckel ,  Cor r osi on Resi st ant ,  
f or  Gener al  Appl i cat i on
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ASTM A744/ A744M ( 2013)  St andar d Speci f i cat i on f or  
Cast i ngs,  I r on- Chr omi um- Ni ckel ,  Cor r osi on 
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Al l oy Cont i nuous Cast i ngs

ASTM B584 ( 2014)  St andar d Speci f i cat i on f or  Copper  
Al l oy Sand Cast i ngs f or  Gener al  
Applications

ASTM D3233 ( 1993;  R 2014)  St andar d Test  Met hods f or  
Measur ement  of  Ext r eme Pr essur e Pr oper t i es 
of  Fl ui d Lubr i cant s ( Fal ex Pi n and Vee 
Bl ock Met hods)

ASTM D3951 ( 2015)  Commer ci al  Packagi ng

ASTM D4172 ( 1994;  R 2016)  St andar d Test  Met hod f or  
Wear  Pr event i ve Char act er i st i cs of  
Lubr i cat i ng Fl ui d ( Four - Bal l  Met hod)

ASTM E1030/ E1030M ( 2015)  St andar d Test  Met hod f or  
Radi ogr aphi c Exami nat i on of  Met al l i c  
Castings

ASTM E1032 ( 2012)  St andar d Test  Met hod f or  
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Penet r ant  Exami nat i on f or  Gener al  I ndust r y

ASTM E1742/ E1742M ( 2018)  St andar d Pr act i ce f or  Radi ogr aphi c 
Examination

ASTM E1955 ( 2004;  R 2014)  St andar d Radi ogr aphi c 
Exami nat i on f or  Soundness of  Wel ds i n 
St eel  by Compar i son t o Gr aded ASTM E 390 
Ref er ence Radi ogr aphs

ASTM E709 ( 2015)  St andar d Gui de f or  Magnet i c 
Par t i c l e Exami nat i on

ASTM E94/ E94M ( 2017)  St andar d Gui de f or  Radi ogr aphi c 
Exami nat i on Usi ng I ndust r i al  Radi ogr aphi c 
Film
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GERMAN I NSTI TUTE FOR STANDARDI ZATI ON ( DI N)

DI N 22252 ( 2012)  Round St eel  Li nk Chai ns f or  Use i n 
Cont i nuous Conveyor s and Wi nni ng Equi pment  
i n Mi ni ng

DI N 22258- 1 ( 2012)  Chai n Connect or s -  Par t  1:  Fl at  
Type Connect or s

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 112 ( 2017)  St andar d Test  Pr ocedur e f or  
Pol yphase I nduct i on Mot or s and Gener at or s

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 10360- 2 ( 2009)  Geomet r i cal  Pr oduct  Speci f i cat i ons 
( GPS)  — Accept ance and Rever i f i cat i on 
Test s f or  Coor di nat e Measur i ng Machi nes 
( CMM)  — Par t  2:  CMMs Used f or  Measur i ng 
Li near  Di mensi ons

I SO 281 ( 2007)  Rol l i ng Bear i ngs - -  Dynami c Load 
Rat i ngs and Rat i ng Li f e

Japanese St andar ds Associ at i on ( JSA)

JSA JI S B 1519 ( 2009;  R 2013)  Rol l i ng Bear i ngs -  St at i c 
Load Rat i ngs

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 1110- 2- 2610 ( 2013)  Mechani cal  and El ect r i cal  Desi gn 
f or  Lock and Dam Oper at i ng Equi pment

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-PRF-16173E ( 1993;  I NT 1 2006;  I NT 2 2017)  Cor r osi on 
Pr event i ve Compound,  Sol vent  Cut back,  
Cold-Application

1. 2   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  
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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.

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 us i 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- 01 Pr econst r uct i on Submi t t al s

Pur chase Agr eement s

  Pur chase agr eement s,  del i ver y dat es and mont hl y pr ogr ess r epor t s 
shal l  compl y wi t h t he r equi r ement s of  par agr aph,  CRI TI CAL PATH 
COMPONENTS/SYSTEMS.

Shop Test  I nf or mat i on;  G[ ,  [ _____] ]

  Cont r act or  shal l  pr ovi de pr oposed shop t est  pr ocedur es,  t est  r i g 
det ai l s ,  f i nal  shop t est  pr ocedur es,  and dat a sheet s.

Shop Load Test  Ri g and Locat i on;  G[ ,  [ _____] ]

  Pr ovi de det ai l s  of  t he Cont r act or  desi gned t est  r i g and i t s 
l ocat i on f or  t he shop l oad t est  f or  appr oval .

I nst al l at i on and Al i gnment  Pr ocedur e;  G[ ,  [ _____] ]

  Pr ovi de det ai l ed [ manuf act ur er ' s]  [ Cont r act or  devel oped]  
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i nst r uct i ons concer ni ng t he i nst al l at i on and al i gnment  pr ocedur es 
f or  t he equi pment  t o be f ur ni shed.   I t ems i ncl ude [ gear  r educer s, ]  
[ bear i ngs, ]  [ shaf t s, ]  [ br akes, ]  [ mot or s, ]  [ coupl i ngs, ]  [ pocket  
wheel s, ]  [ spr ocket s, ]  [ hoi st i ng chai ns, ]  [ _____]  and [ l i mi t  
switches].

Gat e Suppor t  Met hod;  G[ ,  [ _____] ]

  Pr ovi de det ai l ed i nf or mat i on on t he met hod pr oposed t o suppor t  
t he [ t ai nt er ]  gat e dur i ng t he wor k del i neat ed i n t hi s sect i on.   
The suppor t  met hod,  engi neer i ng comput at i ons,  and suppor t  dr awi ngs 
shal l  be desi gned and cer t i f i ed by a l i censed pr of essi onal  
engineer.

Measur i ng Tensi on Pr ocedur e;  G[ ,  [ _____] ]

  Pr ovi de det ai l s  f or  t he pr ocedur e used t o measur e wi r e r ope,  
[ chai n]  t ensi on dur i ng i nst al l at i on.

Gat e Posi t i on Set t i ngs on Li mi t  Swi t ches

  I mmedi at el y pr i or  t o commencement  of  wor k on each gat e,  r ecor d 
t he gat e posi t i on set t i ngs.

Equi pment  Pr ot ect i on Pl an;  G[ ,  [ _____] ]

  Pr ovi de det ai l ed i nf or mat i on on t he met hod pr oposed t o pr ot ect  
t he exi st i ng equi pment  f r om such oper at i ons as power  washi ng,  
abr asi ve bl ast  c l eani ng,  wel di ng,  pl acement  of  concr et e,  and 
painting.

Mat er i al s Li st ;  G[ ,  [ _____] ]

  Submi t  mat er i al s l i s t  f or  f abr i cat ed i t ems at  t he t i me of  
submi t t al  of  det ai l  dr awi ngs.

Commi ssi oni ng;  G[ ,  [ _____] ]

[ Fi el d Tensi oni ng and]  Oper at i ng Test  Pr ocedur e;  G[ ,  [ _____] ]

Pr e- Funct i onal  Checkl i st

  Cont r act or  devel oped checkl i st  f or  checks,  r ecor di ngs,  
measur ement s and ver i f i cat i ons t o be per f or med pr i or  t o st ar t  up.   
Accept ance shal l  be r equi r ed by s i gnat ur e f or  al l  par t i es.

Funct i onal  Checkl i st

  Cont r act or  devel oped checkl i st  f or  checks,  r ecor di ngs,  
measur ement s and ver i f i cat i ons t o be per f or med af t er  st ar t  up.   
Accept ance shal l  be r equi r ed by s i gnat ur e f or  al l  par t i es.

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

  Det ai l ed shop dr awi ngs f or  pocket  wheel s,  [ spr ocket s, ]  gear s,  
shaf t s,  bushi ngs,  hoi st i ng chai ns,  l i mi t  swi t ches,  suppor t s,  and 
al l  shi p f abr i cat ed met al  i t ems,  shal l  be submi t t ed and appr oved 
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pr i or  t o f abr i cat i on.

Mat er i al s Or der s

  Submi t  copi es of  pur chase or der s,  mi l l  or der s,  shop or der s and 
wor k or der s f or  mat er i al s pr i or  t o t he use of  t he mat er i al s i n t he 
work.

Shi ppi ng Bi l l s

  Shi ppi ng Bi l l s  wi t h t he del i ver y of  f i ni shed pi eces t o t he s i t e.

Reducer  Shaf t s;  G[ ,  [ _____] ]

Key Fi t  and Shaf t  Bor es

SD- 03 Pr oduct  Dat a

Manuf act ur er ' s Li t er at ur e and Equi pment  Dat a; ;  G[ ,  [ _____] ]

  Pr ovi de cat al og cut s and mat er i al  dat a f or  t he pr oposed 
equi pment  t hat  c l ear l y i ndi cat es compl i ance wi t h t he r equi r ement s 
of  t hese speci f i cat i ons and t he dr awi ngs.   AGMA r at i ngs f or  gear  
qual i t y  of  al l  gear s and gear  r educer s shal l  be submi t t ed.

  Pr ovi de t he names of  t he manuf act ur er s of  al l  machi ner y and 
ot her  equi pment  whi ch i t  cont empl at es i ncor por at i ng i nt o t he wor k,  
t oget her  wi t h per f or mance capaci t i es and ot her  per t i nent  
i nf or mat i on per t ai ni ng t o t he equi pment .

El ect r i c  mot or s

SD- 05 Desi gn Dat a

Cont r act or  Desi gned Gear i ng;  G[ ,  [ _____] ]

Gear box Lubr i cat i on Syst em;  G[ ,  [ _____] ]

Cont r act or  Desi gned Sheaves;  G[ ,  [ _____] ]

Lubr i cat i ng Oi l  f or  Speed Reducer s

SD- 06 Test  Repor t s

[ Sect or ]  [ Bul l ]  [ Spoked]  [ _____]  Type Gear s

El ect r i c  Mot or s

Fi nal  Oper at i ng Test ;  G[ ,  [ _____] ]

Fi nal  [ Fi el d Tensi oni ng and]  Oper at i ng Test ;  G[ ,  [ _____] ]

Round Li nk Chai n Tensi oni ng

  Submi t  pr oposed oper at i ng t est  pr ocedur es,  f i nal  f i el d oper at i ng 
t est  pr ocedur es,  and dat a sheet s.

St ar t up and Accept ance Test
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Magnet i c Par t i c l e Exami nat i on

  Pr ovi de t est  r epor t s f or  non- dest r uct i ve t est s per f or med on t he 
gear s,  pocket  wheel s,  hoi st i ng chai ns,  r epai r  l i nks and al l  
f abr i cat ed wel ded component s.

Toot h Cont act  Pat t er ns

I nspect i on Log

Shop Assembl y and Test s

Fi nal  Al i gnment  Test  Repor t

SD- 07 Cer t i f i cat es

Equi pment  Manuf act ur er ' s and Fabr i cat or ' s Qual i f i cat i ons

  Pr ovi de evi dence and year s of  exper i ence f or  each of  t he 
equi pment  manuf act ur er s and f abr i cat or s.   I dent i f y  any 
cer t i f i cat i ons,  st andar ds,  and/ or  pr of essi onal  or gani zat i ons t he 
manuf act ur er s compl y wi t h or  ar e member s of .

Qual i f i cat i on of  Wel der s and Wel di ng Oper at or s

  Submi t  cer t i f i cat i ons f or  wel der s and wel di ng oper at or s pr i or  t o 
commenci ng f abr i cat i on.

Equi pment  War r ant y

  Pr ovi de manuf act ur er ' s st andar d war r ant y or  guar ant ee f or  
equi pment ,  e. g. ,  speed r educer s.   I dent i f y any war r ant i es t hat  
ext end beyond a 1- year  per i od.

Er ect i ng Engi neer  I nst al l at i on and Oper at i on

  Submi t  er ect i ng engi neer  i nst al l at i on and oper at i on cer t i f i cat es 
at  t he concl usi on of  i nst al l at i on and st ar t up f or  each speci f i ed 
maj or  equi pment  or  subassembl i es.

Nondest r uct i ve Exami nat i on Cer t i f i cat i on

Gear  Cer t i f i cat i on

Dr um Geomet r y f or  Synchr onous Dr ums

Commi ssi oni ng Document

SD- 08 Manuf act ur er ' s I nst r uct i ons

Cl eani ng of  Cor r osi on- Resi st i ng St eel ;  G[ ,  [ _____] ]

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

Oper at i ons and Mai nt enance ( O&M)  Manual ;  G[ ,  [ _____] ]

  Pr ovi de s i x copi es of  oper at i on and mai nt enance manual s [ i n 
accor dance wi t h par agr aph OPERATI ONS AND MAI NTENANCE MANUALS and 
i n compl i ance wi t h Dat a Package 3 i n Sect i on 01 78 23 OPERATI ON 
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AND MAI NTENANCE DATA. ]

1. 3   QUALI TY ASSURANCE

1. 3. 1   Manuf act ur er  and Assembl er

Manuf act ur i ng and assembl y of  t he [ mi t er  gat e]  [ dam gat e]  [ and]  [ t ai nt er ]  
[ val ve] ,  [ _____]  machi ner y uni t s shal l  be per f or med by a Cont r act or  and 
f abr i cat i on company t hat  has been nor mal l y and r egul ar l y engaged i n 
assembl y,  and manuf act ur e of  heavy machi ner y over  t he pr ecedi ng [ 10]  
[ _____]  year s.   Changes t o t he di mensi ons shown on t he dr awi ngs [ and i n t he 
Bi l l  of  Mat er i al s]  f or  t he Gat e and Val ve Machi ner y ( i ncl udi ng st r uct ur al  
suppor t s)  r equi r es wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer .   Submi t  
Equi pment  Manuf act ur er ' s and Fabr i cat or ' s Qual i f i cat i ons showi ng evi dence 
and year s of  exper i ence f or  each of  t he equi pment  manuf act ur er s and 
f abr i cat or s.   I dent i f y any cer t i f i cat i ons,  st andar ds,  and/ or  pr of essi onal  
or gani zat i ons t he manuf act ur er s compl y wi t h or  ar e member s of .

1. 3. 2   Er ect i ng Engi neer  Ser vi ces

**************************************************************************
NOTE:   Thi s par agr aph cover s ser v i ces of  er ect i ng 
engi neer s.   The desi gner  shoul d i ncor por at e t he use 
of  on- si t e er ect i ng engi neer s f r om t he equi pment  
manuf act ur er  when a par t i cul ar l y compl ex equi pment  
i s  bei ng i nst al l ed as par t  of  t he pr oj ect  and/ or  
on- si t e t r ai ni ng f or  pr oj ect  per sonnel  i s  desi r ed.

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

Pr ovi de t he ser v i ces of  one or  mor e er ect i ng engi neer s onsi t e dur i ng t he 
i nst al l at i on and st ar t up of  each def i ned maj or  pi ece of  equi pment  and 
subassembl y.   The er ect i ng engi neer ( s)  ar e r esponsi bl e t o t echni cal l y 
super vi se and pr ovi de i nst r uct i on f or  t he equi pment  t o be i nst al l ed and 
oper at ed.   [ The maj or  pi eces of  equi pment  and subassembl i es r equi r i ng 
engi neer i ng ser v i ces i s def i ned as f ol l ows: ]

[ a.   [ Mi t er  Gat e Machi ner y] ]
[ b.   [ Dam gat e Machi ner y] ]
[ c.   [ Cul ver t  Val ve Machi ner y] ]

Upon compl et i on of  t he wor k and at  a t i me desi gnat ed,  pr ovi de t he ser vi ces 
of  one or  mor e er ect i ng engi neer s f or  t r ai ni ng Gover nment  per sonnel  i n 
accor dance wi t h t he r equi r ement s of  par agr aph FI ELD TRAI NI NG.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

1. 4. 1   Cr i t i cal  Pat h Component s/ Syst ems 

**************************************************************************
NOTE:   Many cust om and cat al og sel ect ed i t ems 
r equi r e l ong l ead t i mes t hat  may af f ect  t he 
const r uct i on schedul e.   I f  t hi s i s  t he case,  use t he 
f ol l owi ng par agr aph.

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

Many of  t he component s r equi r ed f or  t he el ect r i cal  and mechani cal  equi pment  
at  a [ Lock]  [ and]  [ Dam]  have l ong del i ver y t i mes.   A l ar ge per cent age of  
t he  el ect r i cal  and mechani cal  wor k must  be accompl i shed onl y dur i ng 
cr i t i cal  t i mes [ ( [ Lock]  [ and]  [ Dam]  shut down per i od may be r equi r ed) ] .   To 
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ensur e t hat  al l  wor k r equi r ed dur i ng t hi s t i me per i od i s accompl i shed,  
pr esent  t o t he Cont r act i ng Of f i cer ,  wi t hi n [ 120]  [ _____]  cal endar  days 
af t er  r ecei v i ng not i ce t o pr oceed,  wr i t t en copi es of  f i nal i zed pur chase 
agr eement s wi t h component  manuf act ur er s ( NOT SUPPLI ERS)  f or  t he component s 
and syst ems not ed bel ow.   

COMPONENTS

Speed Reducer s

Motors

Hi gh and Low Speed Coupl i ngs

Tor que Li mi t i ng Coupl i ngs

Br akes and Cont r ol  Uni t s

Bearings

Open Gear i ng

Gear  Ar m

St r ut  Ar m

Wi r e Rope Dr ums

Wi r e Rope

Pocket  Wheel s

Pocket  Wheel  Chai n

Sprockets

Engi neer ed Chai n

I ncl ude a conf i r med del i ver y dat e and poi nt  of  cont act  at  t he par t i cul ar  
manuf act ur er  i n t he pur chase agr eement s.   Requi r e t he manuf act ur er  t o 
f ur ni sh a mont hl y r epor t  (  submi t  t o t he Cont r act i ng Of f i cer  on t he 10t h of  
each mont h)  of  pr ogr ess on t he par t i cul ar  component / syst em and any del ays 
i n t he pr evi ousl y speci f i ed del i ver y dat e.   I ncl ude bot h wr i t t en and 
phot ogr aphi c updat es t o t r ack and moni t or  t he cur r ent  st at us of  t he 
equi pment  t o be f ur ni shed i n t he pr ogr ess r epor t s.   The r epor t i ng 
r equi r ement s speci f i ed her ei n ar e i ncl uded i n t he r equi r ement s of  Sect i on 
01 32 01. 00 10 PROJECT SCHEDULE.

1. 4. 2   Del i ver y,  St or age and Handl i ng of  Equi pment

**************************************************************************
NOTE:   Thi s par agr aph cover s st or age of  equi pment  
when del i ver ed t o t he j obsi t e and st or age of  
spar es.   Maj or  pi eces of  equi pment  and subassembl i es 
t hat  r equi r e Gover nment  i nspect i on pr i or  t o shi pment  
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shal l  be i dent i f i ed by t he desi gner .
**************************************************************************

Pr ot ect  equi pment  and component s f r om cor r osi on,  def or mat i on,  and ot her  
t ypes of  damage.   St or e i t ems i n encl osed and secur ed ar eas f r ee f r om 
cont act  wi t h soi l .   Pr ovi de moi st ur e pr oof  weat her  pr ot ect i on f or  al l  
equi pment  st or ed i n out door  l ocat i ons.   Tr anspor t ,  handl e and st or e al l  
equi pment  i n accor dance wi t h t he manuf act ur er ' s  wr i t t en i nst r uct i ons.   
Remove and r epl ace damaged i t ems wi t h new i t ems.   [ Do not  pr epar e t he maj or  
pi eces of  [ l ock]  [ and]  [ dam]  oper at i ng equi pment  and subassembl i es f or  
shi pment  unt i l  t hey have been i nspect ed and accept ed f or  shi pment  at  or i gi n 
by t he Cont r act i ng Of f i cer  or  hi s aut hor i zed r epr esent at i ve,  unl ess 
i nspect i on has been wai ved i n wr i t i ng. ]   Shi p each subassembl y compl et el y 
assembl ed.   Submi t  t he shi ppi ng bi l l s  wi t h t he del i ver y of  f i ni shed pi eces 
t o t he s i t e.   The maj or  pi eces of  equi pment  and subassembl i es f or  t hi s 
cont r act  ar e def i ned t o i ncl ude t he f ol l owi ng:

[ a.   [ Mi t er  Gat e Machi ner y] ]
[ b.   [ Dam Gat e Machi ner y] ]
[ c.   [ Cul ver t  Val ve Machi ner y] ]

1. 4. 2. 1   Packaging

Pr ovi de equi pment  and subassembl i es wi t h adequat e pr ot ect i ve pads,  
suppor t s,  and bl ocki ng.   Secur el y r est r ai n equi pment  and subassembl i es t o 
pr event  di st or t i on or  damage t o t he pai nt ed sur f aces i n t r ansi t .   Any l oss 
or  damage dur i ng shi pment ,  i ncl udi ng damage t o t he pai nt ed sur f aces,  i s  t he 
r esponsi bi l i t y  of  t he Cont r act or .   Repl ace or  r epai r  l ost  or  damaged i t ems 
wi t hout  cost  t o t he Gover nment .   Coat  al l  par t s wi t h a r ust  pr event at i ve,  
wr ap i n heavy- dut y pl ast i c,  and secur el y cont ai n i n wooden cr at es.   Cl ear l y 
mar k each cr at e wi t h i t s  cont ent s ( i ncl udi ng cont r act  number  and Cor ps mar k 
number )  on t he out s i de,  wi t h a non- f er r ous met al  t ag,  engr aved wi t h t he 
cont ent s,  and secur ed t o t he cr at e wi t h non- f er r ous scr ews.   Pr ovi de a 
means f or  i nspect i on of  t he cr at e' s cont ent s wi t hout  dest r oyi ng t he cr at e.   
Pack al l  accessor i es and spar e par t s separ at el y i n cont ai ner s pl ai nl y 
mar ked " ACCESSORI ES ONLY, "  or  " SPARE PARTS ONLY. "   Package each spar e par t  
or  spar e par t  assembl y i n a dur abl e t r eat ed wooden cr at e wi t h met al l i c ,  
pl ast i c or  sui t abl e out er  shel l  f or  weat her t i ght  pr ot ect i on and wi t h 
pr ovi s i ons f or  handl i ng and l ong- t er m st or age ( 60 mont hs) .   Pr ovi de and 
del i ver  t o t he s i t e t he component  and assembl y spar e par t s as del i neat ed on 
t he dr awi ngs.   Pl ace a separ at e packi ng l i s t ,  l i s t i ng t he cont ent s of  each 
cr at e,  i n a moi st ur e- pr oof  envel ope secur el y f ast ened t o t he out s i de of  t he 
cr at e.   St andar d commer ci al  packagi ng i n accor dance wi t h ASTM D3951 i s 
accept abl e except  wher e a di f f er ent  met hod or  st andar d of  packagi ng i s 
specified.

1. 4. 2. 2   Shi ppi ng,  Pr eser vat i on,  and St or age

Pr ovi de al l  packi ng,  cr at i ng,  et c. ,  necessar y t o ensur e saf e shi pment  of  
equi pment .   The cr at es shal l  become t he pr oper t y of  t he Gover nment  unl ess 
speci f i cal l y  wai ved.   Fi l l  or  pr ot ect  t he equi pment  wi t h t he necessar y 
f l ui ds,  coat i ngs,  and/ or  pr eser vat i ves t o mai nt ai n i n a st abl e condi t i on 
wi t hout  cor r osi on,  det er i or at i on,  or  degr adat i on f or  an ext ended per i od of  
st or age of  up t o [ 12]  [ _____]  mont hs.   Pr ot ect  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 on,  di r t  and dust ,  or  ot her  
contaminants.
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PART 2   PRODUCTS

2. 1   EQUIPMENT

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s oper at i ng 
machi ner y f or  l ock gat es,  f i l l i ng/ empt yi ng val ves 
and dam gat e oper at i ng equi pment .  I t  can be r evi sed 
as needed t o accommodat e any t ype of  gat e or  cul ver t  
valve.

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

2. 1. 1   Machinery

Fur ni sh equi pment  under  t hi s speci f i cat i on consi st i ng of  [ f our ]  [ _____]  
[ [ _____]  t ype]  gat e oper at i ng machi ner y uni t s [ and [ f our ]   [ [ _____]  t ype]  
f i l l i ng/ empt yi ng val ve oper at i ng machi ner y uni t s;  [ t wo]  [ _____]  upper  gat e 
and val ve uni t s and [ t wo]  [ _____]  l ower  gat e and val ve uni t s [ and spar es] ] .  
Fur ni sh compl et e uni t s i ncl udi ng base suppor t s,  gear ed dr i ves,  br akes,  
mot or s,  shaf t s,  bear i ngs,  [ wi r e r ope, ]  [ chai n, ]  [ pocket  wheel s, ]  
[ spr ocket s, ]  [ engi neer ed chai n, ]  el ect r i cal  equi pment ,  cont r ol s,  cover s,  
guar ds,  [ por t abl e]  f i l t er i ng uni t  and ot her  necessar y i t ems t o pr ovi de a 
compl et e and oper abl e syst em.

2. 1. 2   El ect r i cal  Equi pment

Conf or m el ect r i cal  equi pment ,  i nc l udi ng l i mi t  swi t ches,  mot or  st ar t er s,  
condui t ,  conduct or s,  cont r ol s,  [ s l ack cabl e saf et y devi ces, ] ,  t o t he 
r equi r ement s of  [ Sect i on 35 20 20 ELECTRI CAL EQUI PMENT FOR GATE HOI ST] [  and 
] [ Sect i on 40 95 00 PROCESS CONTROL] .

2. 1. 3   Nameplate

Pr ovi de an engr aved or  r ai sed [ met al l i c ]  [ _____]  namepl at e t hat  i s  
mechani cal l y at t ached t o each pi ece of  equi pment .  I ncl ude t he 
manuf act ur er ' s name,  model  desi gnat i on,  ser i al  number ,  uni t  r at i ng,  
appl i cat i on f act or ,  r educt i on r at i o' s,  and any ot her  appl i cabl e i nf or mat i on 
on t he namepl at e.

2. 1. 4   Equi pment  Submi t t al  Dat a

Submi t  Equi pment  Dat a and Det ai l  Dr awi ngs i ncl udi ng equi pment  di mensi onal  
dr awi ngs,  assembl y dr awi ngs,  cat al og cut s,  and mat er i al  dat a and shop 
dr awi ngs showi ng ar r angement ,  const r uct i on det ai l s  and r at i ngs f or  f act or y 
bui l t  [ mi t er  gat e]  [ t ai nt er  val ve] [ mi t er  gat e and t ai nt er  val ve]  machi ner y;  
t est  r i g assembl y det ai l s ;  pr oposed and f i nal  shop t est  pr ocedur es and dat a 
sheet s;  pr oposed and f i nal  f i el d [ cabl e t ensi oni ng and]  oper at i ng t est  
pr ocedur es and dat a sheet s,  f or  appr oval .   Pr ovi de al l  det ai l s  of  
f abr i cat i on and assembl y t o i ncl ude shi ppi ng and l ong t er m st or age 
i nst r uct i ons.   Shop dr awi ngs l acki ng t hi s i nf or mat i on wi l l  be r ej ect ed.  
Appr oval  of  t he mat er i al  submi t t ed i n no way r el i eves t he Cont r act or  f r om 
t he r esponsi bi l i t y  of  compl yi ng wi t h t he r equi r ement s of  t he speci f i cat i ons 
as t o t he sui t abi l i t y  and qual i t y  of  mat er i al s and wor kmanshi p and t he 
adequacy of  capaci t y,  oper at i ng speed and ot her  essent i al  char act er i st i cs 
of  t he [ gat e] [ val ve] [ gat e and val ve]  dr i ves.   Submi t  dr awi ngs,  cat al ogs,  
and desi gn dat a necessar y t o c l ear l y show t he det ai l s  of  any changes 
pr oposed i n conf or mi t y wi t h t he r equi r ement s of  t hi s speci f i cat i on.  
Equi pment ,  mat er i al s,  and ar t i c l es of  const r uct i on i nst al l ed or  used 
wi t hout  such appr oval  wi l l  be at  t he r i sk of  subsequent  r ej ect i on.
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Submi t  a mat er i al s l i s t  f or  f abr i cat ed i t ems at  t he
t i me as t he det ai l  dr awi ngs submi t t al .

Submi t  copi es of  al l  mat er i al s or der s i ncl udi ng pur chase or der s,  mi l l  
or der s,  shop or der s and wor k or der s f or  mat er i al s pr i or  t o usi ng t he 
mat er i al s i n t he wor k.

Submi t  Manuf act ur er ' s Li t er at ur e and Equi pment  Dat a f or  appr oval .   I ncl ude 
t he names of  t he manuf act ur er s of  al l  machi ner y and ot her  equi pment  
cont empl at ed f or  i ncor por at i on i nt o t he wor k,  per f or mance capaci t i es and 
ot her  per t i nent  i nf or mat i on about  t he equi pment .   As a mi ni mum,  i nc l ude t he 
f ol l owi ng Manuf act ur er ' s Li t er at ur e and Equi pment  Dat a:

2. 1. 4. 1   Brakes

Manuf act ur er ' s Name

Type

Model  Number

Cont i nuous Dut y Tor que Rat i ng

Tor que Adj ust ment  Range

Suppl y Vol t age

Type of  Condui t  Box [Standard]
[Watertight]

Type of  Li ni ng

Type of  Bear i ng

Type of  Ext er nal  Br ake Rel ease Mechani sm

Br ake Wheel  Si ze

Type of  Bor e [Straight]
[Tapered]

Bor e Si ze

Br ake Wheel  Mat er i al

Br ake Wheel  Model  Number

Space Heat er  Manuf act ur er / Type/ Si ze ( KW)

Space Heat er  Manuf act ur er / Type/ Si ze ( KW)

Type of  Encl osur e

Encl osur e Model  Number
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Tor que Gauge I ncl uded [ Yes]  [ No]

Tor que Scal e I ncl uded [ Yes]  [ No]

Wei ght  of  Br ake

Wei ght  of  Encl osur e

Out l i ne Di mensi onal  Pr i nt  of  Br ake

Out l i ne Di mensi onal  Pr i nt  of  Encl osur e

Quant i t y Bei ng Fur ni shed

2. 1. 4. 2   Speed Reducer s

Manuf act ur er ' s Name

Type

Model  Number

Exact  Rat i o

Efficiency

Mechani cal  Rat i ng -  Dur abi l i t y -  HP,  Speci f y SAC

Mechani cal  Rat i ng -  St r engt h -  HP,  Speci f y SAT

Rat i ng Cal cul at i ons per  appl i cabl e AGMA St andar d

Li f e Fact or s CL,  KL

Rel i abi l i t y Fact or s CF,  KR

Type of  Gear i ng and Heat - Tr eat ment

Type of  Bear i ngs

Mi ni mum L- 10 Bear i ng Li f e

Met hod of  Lubr i cat i on

Si ze and Number  of  Mount i ng Bol t s

Wei ght  and Ai r  Vol ume of  Uni t  wi t hout  Oi l

Wei ght  and Ai r  Vol ume of  Uni t  wi t h Oi l

Out l i ne Di mensi onal  Pr i nt

Keys and Keyway Di mensi ons

Type of  Br eat her

Quant i t y Bei ng Fur ni shed
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AGMA and I SO Lubr i cat i on Oi l / Vi scosi t y r at i ng

Type of  Lubr i cant

2. 1. 4. 3   Open [ Spur ]  [ Hel i cal ]  [ _____]  Gear s

Manuf act ur er ' s Name

[ Spur ] [ Hel i cal ]  [ _____]  Gear  P. D.  and [ Spur ]  
[ Hel i cal ]  [ _____]  Gear  D. P.

Number  of  Gear  Teet h

Face Wi dt h of  Gear

Gear  Mat er i al

Gear  Heat  Tr eat ment

BHN of  Gear  Teet h

Mat i ng Pi ni on Gear  P. D.  and Mat i ng Pi ni on Gear  
D.P.
Number  of  Mat i ng Pi ni on Gear  Teet h

Face Wi dt h of  Mat i ng Pi ni on  Gear

Type of  Const r uct i on -  Cast / Fabr i cat ed

Mat i ng Pi ni on Gear  Mat er i al s of  Const r uct i on

Mat i ng Pi ni on Gear  Heat  Tr eat ment

BHN of  Mat i ng Pi ni on Gear  Teet h

Mechani cal  Rat i ng of  Gear  Set  -  Dur abi l i t y -  HP,  
Speci f y SAC

Mechani cal  Rat i ng of  Gear  Set  -  St r engt h -  HP,  
Speci f y SAT

Per cent age of  Mat er i al  Yi el d Poi nt  Based on 
maxi mum Mot or  Ful l  Load Tor que

Li f e Fact or s CL,  KL

Rel i abi l i t y Fact or s CF,  KR

I  Fact or

J Fact or

Number  of  Reduct i on Set

Out l i ne Di mensi on Pr i nt

Wei ght s of  Gear  and Pi ni on

Quant i t y Bei ng Fur ni shed

Rat i ng Cal cul at i ons per  appl i cabl e AGMA St andar d
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2. 1. 4. 4   El ect r i c  Mot or s

Manuf act ur er ' s Name

Type

Fr ame Number

Uni que Ser i al  Number

Cer t i f i ed Fact or y Mot or  Test  Dat a,  Hi gh Speed & Low Speed

Mot or  Per f or mance Cur ves,  Hi gh Speed & Low Speed

Encl osur e Type

I nput  Vol t age,  Phases,  Fr equency

Ful l  Load Amps,  Hi gh Speed & Low Speed

Locked Rot or  Amps,  Hi gh Speed & Low Speed

I nsul at i on Type

Temper at ur e Ri se

Dr i ve Out put  Shaf t  Si ze/ Tol er ances

Space Heat er  Manuf act ur er / Type/ Si ze ( KW)

I nput  KW,  I nput  Vol t age

Condui t  Box Si ze- Mot or

Condui t  Box Si ze- Heat er

Dr ai n Descr i pt i on ( Manuf act ur er  and Type)

Ful l  Load Tor que,  Hi gh Speed & Low Speed

Upper  Li mi t  Tor que,  Hi gh Speed & Low Speed

Lower  Li mi t  Tor que,  Hi gh Speed & Low Speed

Locked Rot or  Tor que,  Hi gh Speed & Low Speed

Per cent age Sl i p,  Hi gh Speed & Low Speed

Out l i ne Di mensi onal  Pr i nt

Wei ght  of  Mot or
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Quant i t y Bei ng Fur ni shed

2. 1. 4. 5   Coupl i ngs ( Hi gh and Low Speed Shaf t s)

Manuf act ur er ' s Name

Type

Model  Number

Bor e Si zes and Tol er ances

Number  of  Keyways

Keyway Si zes and Tol er ance

Recommended Shaf t  Si ze and Tol er ance

Recommended Key Si ze and Tol er ance

Recommended Key Mat er i al

Keyways Fi l l et ed -  [ Yes]  [ No]

Mat er i al s of  Const r uct i on

Cat al og Rat i ng -  Tor que,  kW/ 100 RPM HP/ 100 RPM

Ser vi ce Fact or  Based on Cat al og Rat i ng

Angul ar  Mi sal i gnment

Par al l el  Of f set  Mi sal i gnment

Axi al  Movement

Tor que and HP/ 100 RPM Capaci t y of  Low Speed Coupl i ng wi t h 
Ant i c i pat ed Shaf t  Fi t s

Type of  Lubr i cat i on

Assembl y Pr ocedur e of  Hub wi t h Shaf t

Weight

Out l i ne Di mensi ons Pr i nt

Quant i t y Bei ng Fur ni shed
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2. 1. 4. 6   Tor que Li mi t i ng Coupl i ngs

Manuf act ur er ' s Name

Type

Model  Number

Bor e Si zes and Tol er ances

Number  of  Keyways

Keyway Si zes and Tol er ance

Recommended Shaf t  Si ze and Tol er ance

Recommended Key Si ze and Tol er ance

Recommended Key Mat er i al

Keyways Fi l l et ed -  [ Yes]  [ No]

Mat er i al s of  Const r uct i on

Cat al og Rat i ng -  Sl i p Tor que Range,  Nm l b- i n

Sl i p Tor que Set t i ng,  l b- i n

Ser vi ce Fact or  Based on Cat al og Rat i ng

Angul ar  Mi sal i gnment

Par al l el  Of f set  Mi sal i gnment

Axi al  Movement

Tor que Capaci t y

Type of  Lubr i cat i on

Weight

Out l i ne Di mensi ons Pr i nt

Quant i t y Bei ng Fur ni shed

2. 1. 4. 7   Pi l l ow Bl ock,  Gr easel ess and Sl eeve Bear i ng

Manuf act ur er ' s Name

Type

Model  Number  and Si ze
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Bear i ng Housi ng Mat er i al

Sl eeve Bear i ng Mat er i al / Gr ade

Coef f i c i ent  of  Fr i ct i on

Composi t e Thi ckness ( Gr easel ess Composi t es)

Per cent age Wat er / Oi l  Swel l  ( Gr easel ess 
Composites)

Coef f i c i ent  of  Ther mal  Expansi on

Cr ush St r engt h ( Gr easel ess Composi t es)

Bear i ng Bor e Di amet er

Bear i ng Bor e [ Fi xed]  [ Fl oat i ng]

Type of  Bear i ng

St at i c Capaci t y of  Bear i ng

Thr ust  Capaci t y of  Bear i ng

Basi c Dynami c Capaci t y of  Bear i ng

Load Capaci t y of  Bear i ng

L- 10 Li f e of  Bear i ng

Type of  Seal s

Type of  Lubr i cat i on

Gr ease Gr ooves I ncl uded [ Yes]  [ No]

Weight

I ndependent  Labor at or y Test  Resul t s ( Gr easel ess 
Composites)

Out l i ne Di mensi onal  Pr i nt

Quant i t y Bei ng Fur ni shed

2. 1. 4. 8   Wi r e Rope

Size

Cl assi f i cat i on,  Type and Const r uct i on

Material

Lay

Del i ver y Lengt h

Tensi l e St r engt h

Ductility

Pr e- For mi ng Cer t i f i cat i on

Pr e- St r et chi ng Pr ocedur e/ Cer t i f i cat i on

Socket s and End Ter mi nat i on

Spel t er i ng Mat er i al
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Spel t er i ng Pr ocedur e/ Cer t i f i cat i on

Type of  Lubr i cant

Mul t i - Wi r e Rope Tensi oni ng Pr ocedur e

2. 1. 4. 9   Chai n and Engi neer ed Chai n

Size

Mat er i al  Li st

Har dness BHN

Pr oof  Test  St r engt h

NDE Test

Type of  Lubr i cant

Out l i ne Di mensi onal  Pr i nt

Tot al  Wei ght  Bei ng Fur ni shed

Tot al  Quant i t y Bei ng Fur ni shed

2. 1. 4. 10   Pocket  Wheel s,  Spr ocket s and Dr ums

Size

Material

Har dness BHN

Char py V- Not ch

Heat  Tr eat ment

NDE Test

Type of  Lubr i cant

Out l i ne Di mensi onal  Pr i nt

Tot al  Wei ght  Bei ng Fur ni shed

Tot al  Quant i t y Bei ng Fur ni shed

2. 2   DESI GN CRI TERI A

**************************************************************************
NOTE:   Edi t  al l  or  por t i ons of  t hi s par agr aph 
dependi ng upon t ype of  cont r act  document s t o be 
pr epar ed.   At  a mi ni mum t he desi gner  shal l  pr ovi de 
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t he ant i c i pat ed oper at i ng l oads and r equi r ed 
oper at i ng condi t i ons t o be sat i sf i ed f or  equi pment  
manuf act ur er s t o best  sel ect  and si ze equi pment  
component s t o mat ch t he ant i c i pat ed oper at i ng 
condi t i ons.   The desi gner  shoul d r evi ew EM 
1110- 2- 2610 Mechani cal  and El ect r i cal  Desi gn f or  
Lock and Dam Oper at i ng Equi pment  f or  speci f i c  
gui dance and desi gn cr i t er i a r el at ed t o t he t ype of  
l ock gat e and f i l l i ng/ empt yi ng val ve conf i gur at i on 
t o be speci f i ed f or  t he pr oj ect .   The desi gner  
shoul d be awar e t hat  modi f i cat i ons and or  devi at i ons 
away f r om EM desi gn cr i t er i a may r equi r e separ at e 
document at i on,  desi gn anal ysi s,  and wr i t t en USACE- HQ 
approval.

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

Pr ovi de equi pment  and machi ner y t o meet  t he ant i c i pat ed oper at i ng 
condi t i ons as speci f i ed by t he f ol l owi ng desi gn cr i t er i a.

COMPONENT DESI GN CRI TERI A

ITEM MAXIMUM
[LOAD
(kN)

(Kips)
]  or

[TORQUE
 ( Nm)

(Ft-Lbs)
]

OPERATING
TEMP.

RANGE Deg
C Deg F

[MAXIMUM
or

MINIMUM]
OPERATING

SPEED
( RPM)  or

(FPM)

OPERATING
TRAVEL

[CW][CCW]
[Reversing]

CYCLES
[Per

Hr][Per
Day]

[MAX]
[MIN]
TRAVEL

TIME
OPEN

(Sec)

[MAX][MIN]
TRAVEL

TIME
CLOSE
(Sec)

[OTHER]

**************************************************************************
NOTE:  Del et e t he f ol l owi ng par agr aph f or  Cor ps of  
Engi neer s desi gned pr oj ect s and i ncl ude onl y f or  
non- Cor ps desi gned machi ner y wher e t he AE,  
Cont r act or  or  Equi pment  Manuf act ur er  ar e t he 
r esponsi bl e Desi gner  of  Recor d f or  cal cul at i ng t he 
equi pment  oper at i ng l oads.   The Cor ps must  be awar e 
i n t he r evi ew of  such desi gns any modi f i cat i ons and 
or  devi at i ons away f r om EM desi gn cr i t er i a may 
r equi r e separ at e document at i on,  desi gn anal ysi s,  and 
wr i t t en USACE- HQ appr oval .  

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

[ Desi gn equi pment  i n st r i c t  accor dance wi t h t he r equi r ement s of  
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EM 1110- 2- 2610 Mechani cal  and El ect r i cal  Desi gn f or  Lock and Dam Oper at i ng 
Equi pment  unl ess ot her wi se speci f i ed wi t hi n.   Equi pment  shal l  be desi gned 
f or  t he nor mal  l oads usi ng f act or s of  saf et y appl i cabl e t o t he t ype of  
ser vi ce and t he par t i cul ar  par t  wi t h a mi ni mum f act or  of  saf et y of  5 based 
on t he ul t i mat e st r engt h of  t he mat er i al .   I ncl ude al l  ant i c i pat ed l oads i n 
t he desi gn.   Loads i ncl ude,  but  ar e not  l i mi t ed t o,  t he l oads i mposed by 
t he dead wei ght ,  hydr aul i c f or ces,  buoyancy f or ces,  i ce,  and seal  
f r i c t i on.   I n addi t i on,  desi gn each par t   or  component ,  i ncl udi ng speed 
r educer s[  ( excl udi ng wi r e r ope) ] ,  f or  a uni t  st r ess not  i n excess of  75 
per cent  of  t he y i el d st r engt h  of  t he mat er i al  under  l oads r esul t i ng f r om 
t he l ocked r ot or  t or que of  t he el ect r i c  mot or .  Desi gn component s t hat  mi ght  
f ai l  i n buckl i ng compr essi on f or  a mi ni mum f act or  of  saf et y of  3. 0,  usi ng 
t he Eul er  or  J. B.  Johnson f or mul as.   Appl y t he f act or  of  saf et y t o t he 
maxi mum l oad on t he member  and t he cr i t i cal  buckl i ng l oad.   Model  t he end 
f i x i t y coef f i c i ent  f or  pi n- end condi t i ons.   [ Bot h t he nor mal  l oads and 
l oads r esul t i ng f r om t he l ocked r ot or  t or que of  t he el ect r i c  mot or  shal l  be 
consi der ed f or  mi t er  gat e machi ner y. ]  [ Bot h t he nor mal  l oads and l oads 
r esul t i ng f r om t he l ocked r ot or  t or que of  t he mot or  shal l  be consi der ed as 
di v i ded [ 70/ 30]  [ _____]  bet ween t he t wo dr ums of  a hoi st  f or  [ t ai nt er  
val ve]  [ ______]  machi ner y. ]   [ Bot h t he nor mal  l oads and l oads r esul t i ng 
f r om t he l ocked r ot or  t or que of  t he el ect r i c  mot or  shal l  be consi der ed f or  
[ gat e] [ f i l l i ng/ empt yi ng val ve]  oper at i ng equi pment . ]   [ For  l oads di v i ded 
bet ween t he component s of  t he oper at i ng equi pment  t hey shal l  be consi der ed 
f or  desi gn pur poses t o have a [ ____/ ____]  spl i t  i n l oad di st r i but i on. ]   
Al l owances f or  shock and i mpact  wi l l  not  be r equi r ed unl ess speci f i cal l y  
i dent i f i ed.  Submi t  f or  appr oval  al l  equi pment  modi f i cat i on desi gn 
calculations.]

2. 3   OPERATI ON SEQUENCES

2. 3. 1   [ Lock Gat e]  [ Hoi st i ng Machi ner y]  Oper at i on

**************************************************************************
NOTE:   The desi gner  shoul d coor di nat e wi t h 
el ect r i cal  desi gn engi neer s t o devel op t he r equi r ed 
sequence of  oper at i on and pr ovi de t he r equi r ement s 
on t he dr awi ngs.   The necessar y cont r ol  equi pment  
and devi ces shoul d be speci f i ed i n UFGS Sect i on 
40 95 00 PROCESS CONTROL and Sect i on 35 20 20 
ELECTRI CAL EQUI PMENT FOR GATE HOI ST.

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

The equi pment  sequence of  oper at i on,  i nt er l ocks and el ect r i cal  cont r ol s ar e 
as i ndi cat ed.   [ Conf or m equi pment  and har dwar e wi t h t he r equi r ement s of  
Sect i on 35 20 20 ELECTRI CAL EQUI PMENT FOR GATE HOI ST and Sect i on 40 95 00 
PROCESS CONTROL. ]

2. 3. 1. 1   Sequence of  Oper at i on

**************************************************************************
NOTE:   The desi gner  shoul d i ncl ude or  edi t  t he 
par agr aphs bel ow t o descr i be t he ant i c i pat ed 
sequence of  oper at i on f or  t he equi pment  speci f i ed.

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

2. 3. 1. 1. 1   [ Lock]  Gat e Openi ng

a.   Gear box l ubr i cat i on pump i s ener gi zed and oper at es f or  [ 3]  [ _____]  t o 
[ 4]  [ _____]  seconds pr i or  t o gear box oper at i on.
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b.   Mot or  and br ake ar e ener gi zed ( br ake i s r el eased) .

c.   Mot or  st ar t s and [ r uns i n l ow speed mode]  [ r amps speed]  f or  t he f i r st  
[ 5]  [ _____]  per cent  of  t he [ l ock]  gat e t r avel .

d.   Mot or  [ shi f t s]  [ r amps]  t o hi gh speed mode and r uns at  f ul l  speed mode 
unt i l  t he [ l ock]  gat e i s [ 95]  [ _____]  per cent  open.

e.   Mot or  [ shi f t s]  [ r amps]  t o l ow speed and r uns i n l ow speed unt i l  t he 
[ l ock]  gat e i s f ul l y  open ( l ast  [ 5]  [ _____]  per cent  of  [ l ock]  gat e 
travel).

f .   Gat e posi t i on i s devi ce pr oven t o be at  end of  t r avel .

g.   Mot or  and br ake ar e de- ener gi zed ( br ake i s engaged) .

2. 3. 1. 1. 2   [ Lock]  Gat e Cl osi ng

The sequence f or  c l osi ng t he gat e i s i dent i cal  t o t hat  f or  openi ng,  except  
t he gat e moves i n t he opposi t e di r ect i on t o t he c l osed posi t i on.

2. 3. 1. 2   Desi gn Consi der at i ons

Nor mal  oper at i ons of  t he [ l ock] [ dam]  [ gat es] [ val ves]  f or  t he pur pose of  
desi gn consi st  of  t he [ l ock] [ dam]  [ gat es] [ val ves]  oper at i ng t hr ough [ 3]  
[ _____]  compl et e cycl es per  hour  wi t h [ 2]  [ _____]  st ar t s and [ 2]  [ _____]  
st ops per  cycl e.   A cycl e i s def i ned as movi ng t he [ l ock] [ dam]  
[ gat e] [ val ve]  f r om t he f ul l y  c l osed posi t i on t o t he f ul l y  opened posi t i on 
and back t o t he f ul l y  c l osed posi t i on.

2. 4   SPEED REDUCERS

2. 4. 1   [ Mi t er  Gat e Speed Reducer s]  [ Gat e Hoi st  Speed Reducer ]  [ Tai nt er  Val ve 
Speed Reducer ]

2. 4. 1. 1   General

The speed r educer  i s  a [ s i ngl e]  [ doubl e]  [ t r i pl e]  [ quadr upl e]  r educt i on,  
[ r i ght  angl e, ]  [ par al l el  shaf t , ]  [ spi r al  bevel / hel i cal  gear ]  [ hel i cal  gear ]  
[ r i ght  angl e wor m gear ]  t ype,  ent i r el y sel f  cont ai ned i n an oi l  t i ght ,  
st eel  housi ng desi gned t o mai nt ai n shaf t s and bear i ngs i n accur at e 
al i gnment .   Pr ovi de t he gear  r at i o as i ndi cat ed pl us or  mi nus [ 1. 5]  [ _____]  
per cent .   [ The [ ver t i cal ]  [ hor i zont al ]  out put  shaf t  must  be [ s i ngl e]  
[ doubl e]  ext ended and [ be coupl ed t o t he pi ni on shaf t ]  [ have t he pi ni on 
mount ed on t he out put  shaf t ] ] .   Pr ovi de a [ ver t i cal  up]  [ hor i zont al ]  out put  
shaf t  f or  posi t i on f eedback wi t h t he gear  r educer .   The shaf t  must  be[  19 mm
 3/ 4 i nches i n di amet er  and ext end t o pr ovi de a [ di r ect  coupl ed] [ gear  
r educed coupl i ng] [ non- cont act  coupl i ng]  t o dr i ve a [ r ot ar y cam l i mi t  
swi t ch] [ angul ar  di spl acement  t r ansducer ] [ non- cont act  t r ansducer ] ] .   
[ Reducer s wi t h dual  out put  wor ki ng shaf t s must  be desi gned t o accommodat e a 
spl i t  per cent age t or que di st r i but i on bet ween t he out put  shaf t s based upon 
t he l oads pr oduced by t he mot or  and i n accor dance wi t h t he desi gn cr i t er i a 
speci f i ed i n par agr aph DESI GN CRI TERI A. ] [   The i nput  shaf t  must  be [ _____]  
mm i nches i n di amet er . ]   Desi gn,  r at e and manuf act ur e t he speed r educer s i n 
accor dance wi t h ANSI / AGMA 6113 AGMA 6013 wi t h al l  component s meet i ng t he 
r equi r ement s of  ANSI / AGMA 6001.   The gear i ng must  be r at ed i n accor dance 
with ANSI / AGMA 2003 and ANSI / AGMA 2001.   I n al l  cases wher e t hese st andar ds 
or  t hi s speci f i cat i on ar e i n conf l i c t  wi t h one anot her  t he mor e 
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conser vat i ve desi gn st andar d t akes pr ecedence.

2. 4. 1. 2   Reducer  Housi ng

**************************************************************************
NOTE:   Gear boxes exposed t o t he envi r onment  shoul d 
be f i t t ed wi t h f i l t er i ng por t s or  a sel f - cont ai ned 
f i l t er  syst em so t hat  t he oi l  can be f i l t er ed t o 
r emove moi st ur e.

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

The r educer  housi ng must  be heavy dut y cast  st eel  or  wel ded st eel  
const r uct i on and have dowel  pi ns at  al l  par t i ng seams f or  accur at e gear  and 
bear i ng al i gnment .   Spl i t  t he r educer  housi ng t o f aci l i t at e di sassembl y f or  
mai nt enance and r epai r . [   The r educer  housi ng must  be of  t he dr y wel l  t ype 
desi gn f or  t he ver t i cal  down out put  shaf t . ] [   Desi gn t he dr y wel l  such t hat  
t he speed r educer  can be compl et el y f i l l ed wi t h oi l  whi l e i n st or age and 
t he oi l  can be dr ai ned out  of  t he dr y wel l  when t he speed r educer  i s  t o be 
put  i nt o ser vi ce. ]   Desi gn t he base t hi ckness and wi dt h wi t h adequat e 
r i gi di t y and st i f f ness t o not  cont r i but e addi t i onal  st r ess on t he mount i ng 
bol t s.   Al l  sur f aces must  be smoot h and f l at  and easy t o c l ean.   Pr ovi de 
t he upper  and l ower  housi ngs wi t h l ar ge,  r ugged l i f t i ng l ugs. [   Pr ovi de a 
machi ned st eel  br acket  f or  mount i ng t he [ r ot ar y cam l i mi t  swi t ch] [ angul ar  
di spl acement  t r ansducer ] [ _____]  and mount  as i ndi cat ed. ]   Pr ovi de al l  
r equi r ed oi l  dr ai ns,  f i l l  por t s,  br eat her s,  heat er  por t s,  f i l t er i ng por t s,  
and i nspect i on cover s i n t he housi ng.   Pr ovi de a mai n oi l  dr ai n at  t he 
l owest  poi nt  possi bl e on t he r educer  housi ng.   Fi t  t he mai n oi l  dr ai n wi t h a
 25 mm 1- i nch st ai nl ess st eel  bal l  val ve wi t h a pr essur e- t emper at ur e r at i ng 
of  13. 8 MPa [  2000 psi g at  38 degr ees C 100 degr ees F] .   Pl ug t he val ve on 
t he open end. [   Housi ng must  i ncl ude 25 mm 1- i nch f i l t er  por t s wi t h 25 mm 
1- i nch st ai nl ess st eel  bal l  val ve t o be connect ed t o t he por t abl e f i l t er i ng 
uni t  wher e speci f i ed,  ot her wi se cap t he ends. ]   Al so pr ovi de t he l ower  
bear i ngs  wi t h dr ai nabl e deepwel l  bear i ng end caps as i ndi cat ed.   Locat e 
dr ai n and f i l l  pl ugs f or  speed r educer s so as t o be r eadi l y accessi bl e on 
t he compl et ed uni t s and pr ovi de wi t h ext ensi on pi pi ng wher e r equi r ed.   
Mani f ol d and pi pe t he dr ai ns t o a s i ngl e poi nt  wi t h a shut of f  val ve and 
t hr eaded cap on t he ext er i or  of  t he housi ng so t hat  i t  i s  easi l y 
accessi bl e.   The desi gn of  t he r educer  housi ng shoul d mi ni mi ze pot ent i al  
f or  wat er  i nt r usi on as t he r educer s wi l l  be cont i nuousl y exposed t o al l  
weat her  condi t i ons.   Thi s i ncl udes r ai s i ng t he upper  bear i ng caps on t op of  
t he housi ng t o pr event  st andi ng wat er  f r om seepi ng i nt o t he encl osur e.   
I nt er nal l y r ai se l ower  bear i ngs wi t hi n t he housi ng t o pr event  bear i ngs f r om 
bei ng t he l owest  poi nt  i n t he housi ngs.   Top si de i nspect i on cover s ar e not  
accept abl e.   Pr ovi de s i de i nspect i on access cover s.   Al l  di mensi ons 
i ndi cat ed must  r emai n as shown as a mi ni mum f or  pr oper  machi ner y 
al i gnment [ ,  as wel l  as i nt er changeabi l i t y  wi t h ot her  r educer s wi t hi n t he 
[ _____]  Di st r i c t ] .

2. 4. 2   Gearing

**************************************************************************
NOTE:   The desi gner  shoul d coor di nat e wi t h t he 
gear box manuf act ur er  t o det er mi ne t he heat  t r eat ment  
and har deni ng met hod best  sui t ed t o sat i sf y t he 
oper at i onal  condi t i ons f or  t he gear box.

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

Pr ovi de [ spur ]  [ hel i cal ]  gear i ng made f r om hi gh st r engt h al l oy st eel  t hat  
i s  har dened by [ f l ame] [ i nduct i on] [ car bur i z i ng]  wi t h subsequent  quenchi ng 

SECTI ON 35 01 41. 00 10  Page 30



and t emper i ng t o pr oduce a [ t hr ough] [ case]  har dened gear .   Gr i nd t he gear s 
af t er  gear  cut t i ng t o achi eve a mi ni mum ANSI / AGMA Qual i t y [ 11]  [ _____]  i n 
accor dance wi t h AGMA 2015/ 915- 1. [   I nt egr al l y  cut  t he [ hel i cal ]  pi ni ons on 
t he pi ni on shaf t . ] [   Make spi r al  bevel  gear s f r om hi gh st r engt h al l oy st eel  
wi t h case har dened t eet h,  cr own l apped f or  qual i t y  and smoot h oper at i on. ]

2. 4. 3   Reducer  Shaf t s

Make shaf t s f r om hi gh- st r engt h al l oy st eel  i n accor dance wi t h 
ASTM A668/ A668M and of  suf f i c i ent  s i ze and as i ndi cat ed t o i nsur e r i gi d 
al i gnment .   Al l  keyways must  have f i l l et  r adi i .   Pr ovi de keys f or  al l  
shaf t s.   Desi gn shaf t s i n accor dance wi t h t he r equi r ement s of  ANSI / AGMA 6001.   
Al l  shaf t s must  have st andar d keyways and keys i n accor dance wi t h ASME B17. 1, 
Cl ass I I .   Submi t  al l  f abr i cat ed di mensi ons of  t he keyways and keys.

2. 4. 4   Shaf t  Bear i ngs

The shaf t  bear i ngs must  be hi gh capaci t y ant i f r i c t i on r ol l er  bear i ngs 
sui t abl e f or  bot h r adi al  and t hr ust  l oads.   Al l  bear i ngs must  have a 
mi ni mum L- 10 bear i ng l i f e of  [ 75, 000]  [ _____]  hour s based on t he l ar gest  
f ul l  l oad mot or  kW hor sepower  pr ovi ded by t he speci f i ed mot or .

2. 4. 5   Gear box Lubr i cat i on Syst em

**************************************************************************
NOTE:   A pr essur e or  combi nat i on syst em gener al l y i s  
speci f i ed f or  r i ght  angl e gear boxes t hat  mi ght  have 
gear i ng above t he oi l  l i ne or  a gear box wi t h s l ow 
movi ng gear i ng.  I f  a spl ash t ype syst em i s used,  
del et e t he r equi r ement  f or  t he pump.

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

The l ubr i cat i on syst em must  be a [ spl ash]  [ pr essur e]  [ combi nat i on 
pr essur e/ spl ash]  t ype syst em usi ng a [ synt het i c]  [ pet r ol eum based]  
hydr o- car bon l ubr i cant  conf or mi ng t o t he r equi r ement s of  ANSI / AGMA 9005. [   
The pr essur e l ubr i cat i ng syst em consi st s of  an el ect r i c  mot or  dr i ven 
l ubr i cat i ng gear  pump and pi pi ng assembl y whi ch l ubr i cat es t he upper  
bear i ngs and gear  meshes not  submer ged i n oi l .   The pump must  be a posi t i ve 
di spl acement  [ i nt er nal ] [ ext er nal ]  gear  t ype,  cast  i r on const r uct i on.   Equi p 
t he pump wi t h an over pr essur e r el i ef  val ve.   [ I nt er nal l y] [ Ext er nal l y]  mount  
t he pump on t he gear  box and pr ovi de wi t h t he pr oper  seal s t o oper at e under  
t he st at ed condi t i ons.   The gear  r educer  manuf act ur er  must  desi gn t he 
l ubr i cat i on syst em.   I nst al l  ext er nal  and i nt er nal  pi pi ng as r equi r ed t o 
pr ovi de adequat e l ubr i cat i on t o t he gear  meshes and bear i ngs.   Def i ne,  
document  and submi t  t he pr essur e l osses,  t ot al  f l ow r at e,  and expect ed f l ow 
r at e t o each component  and/ or  gear  mesh.   Mount  a f l ow swi t ch,  pr essur e 
swi t ch,  and pr essur e gauge on t he pump out l et . ]   Desi gn t he l ubr i cat i on 
syst em t o f unct i on pr oper l y at  bot h namepl at e speed r at i ngs usi ng t he 
speci f i ed l ubr i cat i ng oi l .   Al l  gear s and l ower  bear i ngs [ wi t h t he 
except i on of  t he l ower  bear i ng of  t he ver t i cal  ( down)  out put  shaf t ]  must  be 
oi l  l ubr i cat ed.   Al l  upper  bear i ngs must  be oi l  and/ or  gr ease l ubr i cat ed.   
Pr ovi de al l  r equi r ed oi l  s l i nger s,  dams,  and passages. [   House t he l ower  
ver t i cal  out put  shaf t  bear i ng i n t he dr y wel l  and gr ease l ubr i cat e. ]   
Pr ovi de gr ease l i nes and l ubr i cat i on f i t t i ngs f or  al l  gr ease l ubr i cat ed 
bear i ngs and mount ed on t he r educer  housi ng such t hat  t he bear i ngs can be 
easi l y i dent i f i ed and l ubr i cat ed f r om t he s i de of  t he r educer  housi ng.   
Equi p t he r educer  wi t h a s i ght  gauge and di pst i ck i n or der  t o obser ve and 
measur e t he oi l  l evel .   Al so,  f i t  t he speed r educer  wi t h an oi l  sampl e 
val ve ar r angement .   The val ve must  be a6 mm [ 1/ 4- i nch]  st ai nl ess st eel  bal l  
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val ve wi t h a pr essur e- t emper at ur e r at i ng of  13. 8 MPa [ 2000 psi g at  38 
degr ees C 100 degr ees F]  and be f i t t ed wi t h a pl ug on t he open end.   Locat e 
t he oi l  sampl e por t  on t he r educer  housi ng such t hat  an oi l  sampl e can be 
dr awn ( t hr ough t he sampl e val ve)  f r om a poi nt  t hat  i s  appr oxi mat e 1/ 2 of  
t he oper at i ng oi l  l evel  i n t he r educer .

2. 4. 6   Seals

Pr ovi de spr i ng l oaded gr ease- pur ged dual  l i p seal s  f or  al l  shaf t  
ext ensi ons.   Desi gn and si ze al l  seal s  t o wi t hst and t he pr essur e head 
devel oped when t he speed r educer  i s  compl et el y f i l l ed wi t h oi l  ( st or age 
condi t i on)  wi t hout  l eaki ng.

2. 4. 7   Heater

**************************************************************************
NOTE:   Desi gner s shoul d use caut i on when speci f y i ng 
heat er s f or  use.   Car ef ul  consi der at i on shoul d be 
gi ven t o at t empt  t o sel ect  a l ubr i cant  wi t h t he 
char act er i st i cs and vi scosi t y r ange t hat  i s  sui t abl e 
f or  t he ant i c i pat ed oper at i ng condi t i ons vs.  
r andoml y speci f y i ng heat er s f or  use i n t he syst em.   
Damage and pr emat ur e degr adat i on of  l ubr i cant s can 
r esul t  f r om hi gh t emper at ur es or  excessi ve heat i ng.   
The desi gner  shal l  consul t  wi t h t he gear box 
manuf act ur er  t o best  access t he l ubr i cat i on 
r equi r ement s and need f or  auxi l i ar y heat i ng.

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

[ El ect r i c  heat i ng el ement s must  have a maxi mum wat t  densi t y of  [ 1. 5] [ _____]  
W/ sq. cm [ 10] [ _____]  W/ sq. i n.  and have a suppl y vol t age of  [ 240] [ _____]  Vol t  
AC,  [ 1] [ _____] phase. ]

2. 4. 8   Breather

**************************************************************************
NOTE:   St andar d br eat her  may be pr ovi ded.   However ,  
t o hel p pr event  wat er  cont ami nat i on,  a hygr oscopi c 
br eat her  i s  r ecommended f or  gear boxes exposed t o t he 
environment.

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

Pr ovi de al l  r educer s  wi t h a hygr oscopi c br eat her  wi t h t hr eaded f i t t i ngs 
f or  i nst al l at i on t o pr event  pr obl ems caused by moi st ur e and par t i cul at e 
mat t er  cont ami nat i on i n t he r educer  when i t  br eat hes i n and out  due t o 
t emper at ur e f l uct uat i ons.   The br eat her  must  f i l t er  par t i c l es down t o 3 µm 
mi cr ons i n s i ze.   The hygr oscopi c agent  must  change col or  s i gni f y i ng when 
t he uni t  r equi r es r epl acement ,  i . e. ,  when t he desi ccant  i s  sat ur at ed wi t h 
moi st ur e.   Ai r  f l ow st oppage t hr ough t he br eat her  under  f r eezi ng condi t i ons 
i s not  al l owed.

2. 4. 9   Lubrication

Lubr i cat i ng oi l  f or  speed r educer s must  have good r esi st ance t o f oami ng 
under  nor mal  oper at i ng condi t i ons and be noncor r osi ve t o speed r educer  
component s.   Pr ovi de t he oi l  i n accor dance wi t h t he gear box manuf act ur er ' s 
r equi r ement s unl ess ot her wi se speci f i ed her ei n.   Submi t  l ubr i cant  
char act er i st i cs,  physi cal  pr oper t i es and pr oduct  dat a. [   Pr ovi de l ubr i cant  
i n compl i ance wi t h ANSI / AGMA 9005 and be [ AGMA 5EP] [ ______] ] .   Pr ovi de  
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l ubr i cant  sui t abl e f or  i nf r equent  i nt er mi t t ent  dut y oper at i on of  t he speed 
r educer s wi t h an ambi ent  t emper at ur e r ange f r om mi nus 23 degr ees C t o pl us 
43 degr ees C mi nus 10 degr ees F t o pl us 110 degr ees F.   Lubr i cat e coupl i ngs 
and bear i ngs i n accor dance wi t h t he manuf act ur er ' s  i nst r uct i ons.

2. 4. 10   Por t abl e Fi l t er i ng Uni t

**************************************************************************
NOTE:   Por t abl e oi l  f i l t er i ng uni t  may be desi r ed i f  
t he gear box uni t  wi l l  be exposed t o t he weat her .  
Moi st ur e can col l ect  i n t he uni t  and become 
suspended i n t he oi l .  The l i qui d wat er  t hat  has 
separ at ed can be dr ai ned of f  but  t he oi l  must  be 
f i l t er ed t o r emove wat er  st i l l  i n sol ut i on.  Heat er s 
can be pr ovi ded t o heat  t he oi l .  However ,  t hey ar e 
not  ener gy ef f i c i ent ,  can damage t he oi l ,  and may 
not  compl et el y pr event  moi st ur e i nt r usi on.   The 
desi gner  may al so el ect  t o desi gn a heat ed k i dney 
l oop f i l t r at i on syst em whi ch i s i nt egr al  t o t he 
gear box f or  cr i t i cal  appl i cat i ons r equi r i ng 
cont i nuous f i l t r at i on dur i ng gear box oper at i on.

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

Pr ovi de [ one] [ _____]  por t abl e f i l t er i ng uni t  f or  use wi t h t he speci f i ed 
gear  r educer s.

a.   The por t abl e f i l t er i ng uni t  must  be [ 1. 1] [ _____]  kW [ 1. 5] [ ______]  
hor sepower ,  110- 120 vol t ,  [ 1, 140] [ _____]  RPM hi gh ef f i c i ency,  posi t i ve 
di spl acement ,  r ot ar y i nt er nal  gear  t ype pump wi t h a mechani cal  seal .   
Pr ovi de a pump capabl e of  del i ver i ng [ 0. 5] [ _____] L/ s [ 8] [ _____]  gal l ons 
per  mi nut e f l ow r at e.   The pump must  be sel f - pr i mi ng and desi gned t o 
handl e l i qui ds of  35 SSu t o 1000 SSu vi scosi t y,  whi l e abl e t o devel op 
625 mm 25 i nches of  mer cur y vacuum at  zer o MPa psi .   Equi p t he 
f i l t er i ng uni t  wi t h an ON/ OFF swi t ch,  Hi gh/ Low pr essur e swi t ch,  t wo 
i nt er changeabl e f i l t er  housi ngs,  one set  of  hose assembl i es on a 
por t abl e r ol l i ng car t  f r ame.

b.  Equi p t he  one set  of  f i l t er  el ement  wi t h r epl aceabl e [ 5] [ _____]  µm 
mi cr on f i l t er  car t r i dges. [   The por t abl e f i l t er i ng uni t  separ at es wat er  
f r om t he oi l  by coal esci ng and gr avi t y separ at i on.   The wat er  s i nks t o 
t he bot t om and accumul at es unt i l  i t  i s  per i odi cal l y  bl ed of f .   The 
coal esci ng chamber  must  be abl e t o handl e di ssi mi l ar  l i qui ds wi t h a 
speci f i c  gr avi t y  di f f er ence of  0. 09 and gr eat er ,  l eavi ng t he ef f l uent  
wi t h l ess t han 10 ppm of  t he di scont i nuous phase.   The coal esci ng 
el ement  has an i ndef i ni t e l i f e,  wi t h r epl acement  r equi r ed onl y when i t  
becomes pl ugged wi t h sol i d par t i c l es. ]  [   Pr ovi de a mul t i pl e el ement  
f i l t er  wi t h a non- channel i ng seal .   A non- channel i ng seal  has t he f l ow 
of  oi l  car r y i ng t he cont ami nant s i nt o t he dept hs of  t he f i l t er  medi a 
wi t h no f l ow r est r i c t i on f r om sur f ace l oadi ng.   Each el ement  r emoves 
wat er  f r om wet  oi l s .   The mul t i pl e el ement  f i l t er  consi st s of  f our  or  
s i x sect i ons i n one housi ng t hat  al l  wor k at  t he same t i me.   Desi gn t he 
f i l t er s so t hat  wat er  and cont ami nant s ar e absor bed i n t he f i l t er  
el ement .   The capaci t y of  t he f i l t er  el ement  shoul d be appr oxi mat el y 4 L
 1 gal l on of  wat er .   A coal esci ng chamber  i s not  necessar y f or  t he 
por t abl e f i l t r at i on syst em.

c.   Pr ovi de t he por t abl e f i l t er i ng uni t  secur ed on a dol l y or  wheel ed car t  
wi t h al l  t he necessar y f i t t i ngs,  hoses,  and pi pe t o connect  t he uni t  t o 
t he r educer  usi ng st andar d hand t ool s. ]
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2. 5   BEARINGS

2. 5. 1   Pi l l ow Bl ock  Bear i ng Assembl i es

The pi l l ow bl ock bear i ng assembl i es i ncl ude t he bear i ngs,  housi ngs,  seal s 
and har dwar e.   Housi ngs must  be [ one pi ece] [ spl i t ]  t ype,  wi t h [ st ai nl ess 
st eel ]  [ pai nt ed cast  i r on] [ pai nt ed cast  st eel ] [ ______]  machi ned base 
housi ng wi t h a [ t hr ough dr i l l ed] [ t apped] ,  [ t wo bol t ] [ f our  bol t ]  base. [   
Spl i t  housi ngs must  have dowel s or  st eps t o pr ovi de al i gnment  accur acy. ]   
Except  as ot her wi se speci f i ed,  shaf t  bear i ngs must  be hi gh capaci t y  
ant i f r i c t i on [ spher i cal ] [ t aper ed]  sel f - al i gni ng r ol l er  bear i ngs sui t abl e 
f or  bot h r adi al  and t hr ust  l oads wi t h pr essur e l ubr i cat i on f i t t i ngs.   Use 
t he manuf act ur er ' s r at i ngs f or  l oads and speeds i n det er mi ni ng t he bear i ng 
capaci t y.   Ser vi ce and i nst al l at i on f act or s shal l  be i n accor dance wi t h t he 
bear i ng manuf act ur er ' s r ecommendat i ons.   The bear i ngs shal l  be capabl e of  
wi t hst andi ng t he t ot al  r esul t ant  nor mal  l oads and axi al  l oads as speci f i ed 
below.

Bear i ng Mar k/ I D No Nor mal  Load ( Kg)  ( Lbs) Axi al  Load ( Kg)  ( Lbs)

[_____] [_____] [_____]

[_____] [_____] [_____]

[_____] [_____] [_____]

Pr ovi de [ f l oat i ng] [ f i xed]  t ype bear i ng as i ndi cat ed.   Pr ovi de end caps on 
open ended shaf t s.   Al l  cap bol t s  must  be SAE Gr ade [ 8]  [ _____] .   Pr ovi de 
l ocki ng r i ngs,  set  scr ews,  l ock nut s,  spacer s,  and t he necessar y s l eeves t o 
cent er  and secur e t he bear i ngs wi t hi n t he housi ng.   Al l  bear i ngs must  have 
a mi ni mum L- 10 bear i ng l i f e of  [ 75, 000]  [ _____]  hour s as def i ned by I SO 281 
or JSA JI S B 1519 based on t he l ar gest  f ul l  l oad mot or  kW hor sepower  
pr ovi ded by t he speci f i ed mot or .   Desi gn t he bear i ng and housi ng f or  
[ gr ease] [ oi l ]  l ubr i cat i on and equi p wi t h [ l abyr i nt h]  [ ______]  t ype shaf t  
seal s made of  mat er i al s sui t abl e f or  t he wor ki ng condi t i ons and l ubr i cant  
t o be used t o excl ude f or ei gn mat t er  and r et ai n l ubr i cat i on wi t hout  l eakage 
under  bot h st at i c and dynami c oper at i ng condi t i ons.

2. 5. 2   Sl eeve Type Pl ai n Pi l l ow bl ock Bear i ng Assembl i es

[ Pr ovi de [ one pi ece] [ spl i t ]  t ype bear i ng pi l l ow bl ock,  [ st ai nl ess 
st eel ] [ pai nt ed cast  i r on] [ pai nt ed cast  st eel ] [ ________]  machi ned base 
housi ng wi t h a [ t hr ough dr i l l ed] [ t apped] ,  [ t wo bol t ] [ f our  bol t ]  base.   
[ Spl i t  housi ngs must  have dowel s or  st eps t o pr ovi de al i gnment  accur acy. ] ]   
The sl eeve t ype pl ai n bear i ngs must  be a br onze al l oy mat er i al  sui t abl e f or  
t he i nst al l at i on and conf or m t o t he r equi r ement s of  ASTM B271/ B271M or  
ASTM B584,  Al l oy [ C93200] [ _____] .   The sl eeve t ype pl ai n bear i ngs must  be 
[ pr ess- f i t ] [ epoxi ed] [ _____]  i nt o t he bear i ng housi ng bor e. [   Use [ r et ai ni ng 
set s scr ews] [ l ocki ng pi ns] [ keys] [ machi ne scr ews]  t o secur e t he pl ai n s l eeve 
bear i ngs. ]    Pr ovi de machi ned gr ease and oi l  gr ooves i n t he i nt er i or  of  t he 
bear i ng unl ess ot her wi se shown.   Br eak al l  edges of  t he gr ease gr ooves t o 
pr ovi de a mi ni mum [ 1. 6] [ _____]  mm [ 1/ 16] [ _____]  i nch f i l l et  r adi us.

2. 5. 3   Sel f - Lubr i cat ed Bear i ngs

Conf or m sel f - l ubr i cat ed and composi t e t ype bear i ngs t o t he r equi r ement s of  

SECTI ON 35 01 41. 00 10  Page 34



Sect i on 35 05 40. 17 SELF- LUBRI CATED MATERI ALS,  FABRI CATI ON,  HANDLI NG,  AND 
ASSEMBLY.

2. 6   SHAFTS

**************************************************************************
NOTE:   For  shaf t s t o be desi gned by t he Cont r act or  
t he desi gner  may sel ect  t he f ol l owi ng par agr aph.

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

[ Cal cul at e and desi gn shaf t s t o sat i sf y t he r equi r ement s of  Cor ps of  
Engi neer s '  gui dance speci f i ed i n EM 1110- 2- 2610.   Desi gn shaf t s at  mi ni mum 
t o pr ovi de a f act or  of  saf et y of  5 when maxi mum l oad condi t i on st r esses ar e 
compar ed t o t he ul t i mat e st r engt h of  t he mat er i al  and t he st r esses pr oduced 
by t he maxi mum t or que of  t he mot or  do not  exceed 75 per cent  of  t he mat er i al  
y i el d st r engt h.   Equat i ons used f or  desi gn must  meet  t he r equi r ement s of  
t he ASME shaf t i ng code.   Appl y a combi ned shock- and- f at i gue f act or  of  
1. 25.   Li mi t  t he maxi mum shaf t  bendi ng moment  shaf t  def l ect i on t o 0. 83 mm/ m 
0. 01 i n/ f t  of  l engt h at  t he maxi mum r at ed l oad.   The t or s i onal  shaf t  
def l ect i on must  not  exceed 0. 26 deg/ m 0. 08 deg/ f t  of  shaf t  l engt h. ]

2. 7   SHAFT COUPLI NGS

Shaf t  coupl i ngs shal l  be of  t he [ f l exi bl e di sk]  [ el ast omer i c]  [ chai n]  
[ gear ]  [ gr i d]  [ j aw]  t ype of  machi ned [ st eel ]  [ s t ai nl ess st eel ]  const r uct i on 
and capabl e of  t r ansmi t t i ng t he appl i ed desi gn t or ques.

2. 7. 1   General

Pr ovi de coupl i ngs capabl e of  t he [ ver t i cal ]  [ or ]  [ hor i zont al ]  i nst al l at i on 
and desi gn f or  [ non- r ever si ng] [ r ever si ng]  l oads and a maxi mum 
[ 3000] [ _____] RPM oper at i ng speed.   The coupl i ngs must  be capabl e of  
handl i ng a maxi mum t or que of  [ _____]  Nm i nch- pounds. [   Desi gn coupl i ngs t o 
compensat e f or  angul ar ,  par al l el  and axi al  mi sal i gnment .   Coupl i ngs must  
have a gener al  ser vi ce f act or  of  [ 1. 0] [ _____]  appl i ed t o t hei r  sel ect i on 
and desi gn based upon t he ant i c i pat ed appl i cat i on and expect ed ser v i ce. ]  
Coupl i ngs must  be of  suf f i c i ent  capaci t y t o devel op t he f ul l  s t r engt h of  
t he shaf t i ng whi ch t hey connect  and must  be pr essed and keyed t her eon.   Al l  
hub bor es must  meet  t he di mensi onal  and t ol er ance speci f i cat i ons i n 
accor dance wi t h AGMA 9002 unl ess ot her wi se i ndi cat ed.   The key f i t  must  be 
i n accor dance wi t h ASME B17. 1,  Cl ass I I .   Submi t  t he f abr i cat ed di mensi ons 
of  t he key f i t  and shaf t  bor es.   Equi p coupl i ngs wi t h l ube pl ugs;  encl ose 
and seal  wi t h an el ast omer i c O- r i ng t o r et ai n t he l ubr i cant .   Coupl i ngs 
must  be oi l t i ght  under  bot h st at i c and dynami c oper at i ng condi t i ons.   Use 
SAE gr ade 8 bol t s unl ess speci f i cal l y  used f or  shear  appl i cat i ons by t he 
manuf act ur er  t o achi eve publ i shed shear  st r engt hs.   Mi ni mi ze mi sal i gnment  
f or  gear  coupl i ngs by not  exceedi ng t he manuf act ur er ' s r ecommendat i ons f or  
i nst al l at i on l i mi t s per t ai ni ng t o gap- hub separ at i on,  angul ar  al i gnment ,  
and par al l el  of f set  al i gnment  measur ement s.

2. 7. 1. 1   Fl exi bl e Di sk Coupl i ngs

Use hi gh st r engt h st ai nl ess st eel  f l exi bl e di sks t o t r ansmi t  t or que and 
have no movi ng par t s of  backl ash.   Lubr i cat i on of  t he coupl i ng i s not  
r equi r ed.   The coupl i ng must  be of  t he [ c l ose coupl ed]  [ f l oat i ng shaf t ]  
desi gn.   Dynami cal l y bal ance t he coupl i ng i n accor dance wi t h AGMA st andar ds 
t o achi eve a AGMA [ 7]  [ _____]  bal ance cl ass.
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2. 7. 1. 2   El ast omer i c Coupl i ngs

Pr ovi de [ one- pi ece] [ t wo- pi ece] [ t hr ough bol t  i nser t s]  mol ded 
[ EPDM] [ Neopr ene] [ Ur et hane]  s l eeves t o t r ansmi t  t or que wi t h keyed met al  
f l anges secur ed wi t h set  scr ews.   The el ast omer i c coupl i ng must  have a 
ser vi ce f act or  of  [ 1. 0] [ _____] .

2. 7. 1. 3   Chai n Coupl i ngs

Pr ovi de har dened t eet h spr ocket  hubs wi t h a connect i ng ANSI  St andar d Doubl e 
Wi dt h Rol l er  Chai n t o t r ansmi t  t or que.   Secur e hubs t o t he shaf t  by means 
of  keys/ keyways.   Fur ni sh a seal ed coupl i ng cover  of  [ di e- cast  al umi num]  
[ st amped st eel ]  mat er i al  t o r et ai n l ubr i cant .   The cover s must  be r ounded 
edge desi gn wi t h r ecessed and t hr eaded l ubr i cant  pl ugs t o f i l l  and r et ai n 
lubricant.

2. 7. 1. 4   Gear  Type Coupl i ngs

Fl anged wi t h exposed bol t ,  doubl e engagement ,  made of  f or ged st eel .  
Coupl i ngs must  t r ansmi t  t or que by means of  ext er nal  gear s on hubs engagi ng 
i n i nt er nal  gear s on t he coupl i ng s l eeves.   Machi ne gear s i n accor dance 
with AGMA 9002 and AGMA 908.

2. 7. 1. 5   Gr i d Type Coupl i ngs

Keyed shaf t  hubs wi t h s l ot t ed f aces t o connect  each coupl i ng hal f  t hr ough 
an i nt er l ocki ng t aper ed hi gh t ensi l e met al  al l oy gr i d.   The gr i d must  be 
f ul l y  encl osed i n a seal ed [ hor i zont al l y ]  [ ver t i cal l y ]  spl i t  cover  t o 
r et ai n t he l ubr i cant .   The cover s must  be r ounded edge desi gn wi t h r ecessed 
and t hr eaded l ubr i cant  pl ugs t o f i l l  and r et ai n l ubr i cant .

2. 7. 1. 6   Jaw Type Coupl i ngs

Keyed shaf t  [ st ai nl ess st eel ] [ s i nt er ed i r on]  hubs of  t he f ai l - saf e spi der  
desi gn.   Fur ni sh set  scr ews t o secur e t he hubs.   Make coupl i ng i nser t  
mat er i al  of  [ br onze] [ Buna- N] [ Ur et hane] [ _____]  t o t r ansmi t  t or que.

2. 7. 2   Tor que Li mi t i ng Coupl i ngs

**************************************************************************
NOTE:   Tor que l i mi t i ng coupl i ngs pr event  mot or  
over - t or que whi ch coul d r esul t  i n damage t o t he 
equipment.

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

I nst al l  a [ mechani cal  f r i c t i on ]  [ bal l - det ent ]  [ _____]  t ype t or que l i mi t i ng 
coupl i ng l i mi t  appl i ed t or que of  t he el ect r i c  mot or  f or  equi pment  
pr ot ect i on.   The t or que l i mi t i ng coupl i ng must  s l i p i f  t he machi ner y t or que 
exceeds [ _____]  N- m i nch- pounds.   The coupl i ng must  cont i nue t o s l i p unt i l  
t he t or que dr ops bel ow t hi s l evel .   The coupl i ng must  be of  t he f l exi bl e 
t ype desi gn wi t h bor ed and keyed st eel  hubs[  and a st eel  gr i d whi ch f i t s  
i nt o t he per i pher y of  t he coupl i ng hubs] . [   Pr ovi de f r i c t i on l i ni ngs of  t he 
segment al  t ype desi gn and ar e easi l y r epl aced wi t hout  r emovi ng connect ed 
equi pment . ] [   Har dened st eel  bal l s t hat  ar e spr i ng l oaded i n machi ned 
det ent s cont r ol  t he s l i p set t i ng of  t he coupl i ng. ]   Cont r ol  t he t or que sl i p 
r ange by a spr i ng t ype mechani sm whi ch can be adj ust ed by means of  
t i ght eni ng or  l ooseni ng bol t s or  adj ust ment  nut .   The t or que sl i p must  have 
an adj ust ment  r ange of  pl us or  mi nus [ 20]  [ _____]  per cent  of  t he speci f i ed 
l oad.   Equi p t he spr i ng mechani sm wi t h machi ned spacer s of  a speci f i c  
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l engt h det er mi ned by t he r equi r ed s l i p set t i ng.   Pr eset  t he coupl i ng s l i p 
set t i ng at  t he f act or y.   Equi p t he coupl i ng wi t h sel f  l ubr i cat ed bear i ngs 
t o per mi t  f r ee r ot at i on when sl i ppi ng.   The coupl i ng must  have el ast omer i c 
seal s t hat  ar e bot h wat er  and dust  t i ght  and have a f i t t i ng t hat  al l ows 
gr ease l ubr i cat i on.   [ Br eak i n mechani cal  f r i c t i on t or que l i mi t i ng 
coupl i ngs af t er  assembl y t o t he mot or  shaf t s.   Thi s consi st s of  oper at i ng 
t he coupl i ngs at  a pr e- det er mi ned number  of  r evol ut i ons at  100 per cent  s l i p 
and t hen r e- set t i ng t he spr i ng compr essi on di st ance as descr i bed i n t he 
manuf act ur er ' s i nst al l at i on i nst r uct i ons. ]

2. 8   ELECTRI C MOTORS

**************************************************************************
NOTE:   The desi gner  shoul d coor di nat e wi t h t he 
r espect i ve el ect r i cal  or  mechani cal  desi gner s t o 
ensur e mot or s ar e not  bei ng speci f i ed el sewher e i n 
t he cont r act  document s and t hat  al l  mot or  
r equi r ement s ar e sat i sf i ed.

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

Mot or  must  be Hor i zont al  shaf t ,  squi r r el  cage i nduct i on,  hi gh s l i p,  hi gh 
t or que,  [ dual  hor sepower  r at ed] ,  [ t wo wi ndi ng, ]  [ t wo speed, ]  [ 460]  [ _____]  
vol t ,  3 phase,  60 Her t z t ype mot or  cont r ol l ed by [ acr oss t he l i ne magnet i c 
st ar t er ] [ Var i abl e Fr equency Dr i ve] .   The mot or  must  be r at ed f or  cont i nuous 
dut y and conf or m t o t he appl i cabl e r equi r ement s of  NEMA MG 1.   The mot or  
must  be r at ed at  a mi ni mum of  8 per cent  and maxi mum of  13 per cent  s l i p f or  
[ bot h hi gh and l ow speed]  wi ndi ngs.   The encl osur e must  be t ot al l y  
encl osed,  f an cool ed,  and weat her pr oof  t ype.   Pr ovi de t he mot or s wi t h a 
r emovabl e st ai nl ess st eel  dr ai n.   Remove t he dr ai n as speci f i ed by t he 
mot or  manuf act ur er . [   Mot or  i nst al l at i on i s i n an ext er i or  l ocat i on 
subj ect ed t o t he weat her  el ement s. ]   Speed/ t or que char act er i st i cs must  be 
as descr i bed her ei n.   Pr ovi de condui t  box f or  i ncomi ng power  wi t h t wo [ 38]  
[ _____]  mm [ 1- 1/ 2]  [ _____]  i nch di amet er  hol es f or  i nst al l at i on of  
wat er t i ght  f i t t i ngs on t he power  cor d.   Pr ovi de condui t  box f or  heat er  
power  wi t h t wo [ 19]  [ _____]  mm [ 3/ 4]  [ _____]  i nch di amet er  hol es f or  
i nst al l at i on of  wat er t i ght  f i t t i ng on t he heat er  power  cor d.   Locat e 
condui t  boxes on t he s i de of  t he mot or  as i ndi cat ed.   Seal  t he mot or  shaf t  
wi t h a l abyr i nt h t ype seal  wher e t he shaf t  penet r at es t he f r ont  and back of  
t he mot or .

2. 8. 1   Ratings

The [ gat e] [ _____]  mot or s must  be r at ed at  [   /   ] [ _____]  kW [ 20/ 6. 25]  
[ _____]  hor sepower  at  [ 745/ 230]  [ _____]  RPM ( hi gh/ l ow speed)  based on 
[ 900/ 300]  [ _____]  RPM synchr onous speeds.   The 100 per cent  f ul l  l oad speed 
val ues pr oposed f or  t he new mot or  shal l  not  be l ess t han [ 740]  [ _____]  RPM 
and not  mor e t han [ 775]  [ _____]  RPM f or  hi gh speed and not  l ess t han [ 230]  
[ _____]  RPM and not  mor e t han [ 260]  [ _____]  RPM f or  l ow speed at  t he 
speci f i ed hor sepower  val ues.   Locked r ot or  t or que must  be i n a r ange f r om 
200 t o 300 per cent  of  f ul l  l oad mot or  t or que f or  hi gh speed and f r om 250 t o 
300 per cent  of  f ul l  l oad mot or  t or que f or  l ow speed.   [ The mot or  must  have 
no br eakdown t or que. ]   I t  i s  pr ef er r ed t o opt i mi ze char act er i st i cs at  f ul l  
l oad condi t i ons and al l ow l ocked r ot or  t or que t o be i n t he pr evi ousl y 
speci f i ed r ange i f  t her e ar e desi gn t r ade- of f ' s  bet ween f ul l  l oad t or que 
and l ocked r ot or  t or que val ues.

2. 8. 2   Construction

Mot or  f r ame si ze must  be a mi ni mum of  a NEMA [ 445TS]  [ _____]  f or  t he 
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[ gat es] [ _____] .   Temper at ur e r i se must  be no gr eat er  t han [ 80]  [ _____]  
degr ees C [ 176]  [ _____]  degr ees F.   Pr ovi de an i nt er nal  heat er  of  t he st r i p 
t ype as par t  of  t he mot or .   The heat er  must  have a mi ni mum capaci t y  of  [ 90]  
[ _____]  W and have separ at e l eads t er mi nat i ng i n a separ at e condui t  box.   
Heat er  power  suppl y must  be 120 vol t ,  60 Her t z,  s i ngl e phase.   Use Cl ass F 
i nsul at i on t hr oughout  t he mot or .   I mpr egnat e mot or  wi ndi ngs wi t h t he 
i nsul at i ng compound by t he vacuum/ pr essur e i mpr egnat i ng met hod.   Repeat  t he 
pr ocedur e unt i l  al l  voi ds i n t he wi ndi ng ar e compl et el y f i l l ed wi t h t he 
i nsul at i ng mat er i al .   Mot or  bear i ngs must  be t he ant i f r i c t i on t ype and  
i ncor por at e a sui t abl e met hod f or  l ubr i cat i on.   Bear i ng r at i ngs must  meet  
or  exceed a L- 10 l i f e of  30, 000 hour s at  f ul l  r adi al  l oad.   Pr ovi de t he 
mot or  wi t h a v i s i bl e namepl at e i ndi cat i ng mot or  hor sepower ,  vol t age,  phase,  
her t z,  RPM,  f ul l  l oad amps,  f r ame si ze,  manuf act ur er ' s name and model  
number ,  ser vi ce f act or ,  and ser i al  number .   Submi t  mot or  per f or mance dat a 
at  t he t i me t he mot or s ar e submi t t ed.   The dat a i ncl udes:  per cent  
ef f i c i ency,  per cent  amper es,  per cent  power  f act or ,  and per cent  s l i p pl ot t ed 
agai nst  0 t o maxi mum al l owabl e mot or  over l oad above 100 per cent  f or  bot h 
hi gh and l ow speed wi ndi ngs;  and t or que ( N- m)  ( f t - l b. )  and amper es pl ot t ed 
agai nst  0- 100 per cent  synchr onous speed f or  bot h hi gh and l ow speed 
windings.

2. 8. 3   El ect r i c  Mot or  Fact or y Test s

Fact or y t est  al l  mot or s t o ensur e t hat  t hey ar e f r ee f r om el ect r i cal  and 
mechani cal  def ect s.   Per f or m t est s i n compl i ance wi t h I EEE 112 and NEMA MG 1.   
Document  t est  r esul t s i n accor dance wi t h t he gui dance i ndi cat ed i n I EEE 112 
and NEMA MG 1.   Test i ng i ncl udes t he f ol l owi ng.   Addi t i onal l y,  per f or m al l  
t est s nor mal l y conduct ed by t he manuf act ur er  as par t  of  i t s  qual i t y  cont r ol  
pr ogr am,  but  not  speci f i ed her ei n.

2. 8. 3. 1   No Load Test

For  each wi ndi ng ( hi gh and l ow speed) ;  at  no l oad and r at ed f r equency and 
100 per cent  r at ed vol t age;  r ecor d t he cur r ent ,  vol t age,  f r equency,  k i l owat t  
i nput ,  and RPM.

2. 8. 3. 2   Locked Rot or  Test

For  each wi ndi ng ( hi gh and l ow speed) ;  wi t h t he mot or  bl ocked and at  r at ed 
t est  f r equency and 50 per cent  r at ed vol t age;  r ecor d t he vol t age,  cur r ent ,  
f r equency,  and k i l owat t  i nput .   Repeat  f or  100 per cent  r at ed vol t age.

2. 8. 3. 3   Hi gh Pot ent i al  Test

For  each wi ndi ng ( hi gh and l ow speed) :   Recor d vol t age and dur at i on.

2. 8. 3. 4   St at or  Wi ndi ng Resi st ance Test

For  each wi ndi ng ( hi gh and l ow speed) :   Recor d r esi st ance i n ohms bet ween 
t he st at or  wi ndi ng t er mi nal s.   Recor d t he t emper at ur e i n degr ees C.

2. 9   BRAKES

**************************************************************************
NOTE:   Br akes can be ei t her  AC or  DC t ype.  I f  
el ect r ohydr aul i c  AC Thr ust er  br akes ar e speci f i ed,  
del et e par agr aph RELEASE MAGNETS AND RECTI FI ER 
bel ow.   I f  AC sol enoi d or  DC magnet  oper at ed br akes 
ar e speci f i ed,  del et e par agr aph ELECTROHYDRAULI C 
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ACTUATOR.
**************************************************************************

Pr ovi de br akes t hat  ar e sel f - adj ust i ng,  shoe t ype,  spr i ng set ,  [ r el eased by 
a seal ed el ect r ohydr aul i c AC t hr ust er  act uat or ]  [ wi t h DC magnet  oper at ed 
r el ease] [ wi t h AC- r ect i f i ed sol enoi d r el ease]  and ar e compl et el y encl osed i n 
a wat er - t i ght  and dust - t i ght  encl osi ng case ar r anged f or  f l oor  mount i ng.   
The br ake must  be [ al t er nat i ng cur r ent ]  [ di r ect  cur r ent ]  t ype r at ed f or  
[ 120]  [ 240]  [ 460] - vol t s,  [ 1]  [ 3] - phase,  60 Her t z.   The br ake must  have an 
oper at i ng t or que r at i ng of  [ 271]  [ _____]  N- m [ 200]  [ _____]  f oot - pounds wi t h 
a [ 250]  [ _____]  mm [ 10]  [ _____]  i nch wheel  bor ed f or  mount i ng on t he br ake 
shaf t .   Base t he t or que r at i ng on open const r uct i on cont i nuous dut y.   The 
br ake must  be sel f - adj ust i ng such t hat  compensat i on f or  shoe wear  i s 
aut omat i c.   Pr ovi de a manual l y oper at ed hand r el ease,  [ ext er nal ] [ i nt er nal ]  
t o t he br ake encl osur e.   The br ake t or que f i el d set t i ng cannot  be l ess t han 
[ 125]  [ 150]  [ _____]  per cent  of  t he f ul l  l oad t or que of  t he mot or  when 
r ef er r ed t o t he shaf t  on whi ch t he br ake wheel  i s  mount ed.

2. 9. 1   El ect r ohydr aul i c  Act uat or

Consi st s of  an el ect r i c  mot or  t hat  dr i ves an i mpel l er  i nsi de a f l ui d 
f i l l ed,  heavy- dut y,  cast  [ al umi num] [ _____]  housi ng.   The r ot at i on of  t he 
i mpel l er  must  devel op hydr aul i c pr essur e t o ext end a cyl i nder  whi ch 
r el eases t he br ake by over comi ng t he mai n spr i ng.   Pr ovi de an adj ust abl e 
val ve t o al l ow set t i ng t he br ake t i mi ng.   Compl et el y encl ose t he act uat or  
i n t he housi ng.   The f l ui d must  be sui t abl e f or  oper at i on i n t emper at ur es 
t o [ mi nus]  [ pl us]  [ 4]  [ _____]  degr ees C [ 40]  [ _____]  degr ees F.

2. 9. 2   Rel ease Magnet s and Rect i f i er

Pr ovi de r el easi ng magnet s of  t he [ AC] [  or  ] [ DC]  shunt  t ype and of  s t andar d 
st ock desi gn.   Suppl y di r ect  cur r ent  by means of  a sel f - cont ai ned r ect i f i er  
uni t  of  pr oper  r at i ng and sui t abl e f or  oper at i on on [ 120]  [ 240]  [ 460] - vol t ,  
[ 1]  [ 3] - phase,  60- her t z,  al t er nat i ng cur r ent  el ect r i cal  power .   The 
compl et e uni t  ( br ake and r ect i f i er )  must  be sui t abl e f or  connect i on t o t he 
power  c i r cui t  of  t he mot or  wi t h whi ch t he br ake i s  used so t hat  t he br ake 
wi l l  set  or  r el ease when t he mot or  i s  de- ener gi zed or  ener gi zed,  
r espect i vel y.   The r at i ng of  t he r ect i f i er  and t he br ake r el easi ng magnet  
must  be i n accor dance wi t h t he br ake r at i ng r equi r ement s speci f i ed and be 
suf f i c i ent  t o r el ease and hol d t he br ake i n t he r el eased posi t i on wi t h 85 
per cent  of  r at ed vol t age i mpr essed on t he i ncomi ng t er mi nal s of  t he 
r ect i f i er .   The br ake must  oper at e sat i sf act or i l y  at  up t o 110 per cent  of  
r at ed vol t age.   Pr ovi de a f or c i ng cont act or  f or  oper at i on of  t he DC 
oper at ed magnet .

2. 9. 3   Encl osi ng Case

Pr ovi de a NEMA Type 4 encl osi ng case wi t h wat er t i ght  gr ease pr essur e 
l ubr i cat ed shaf t  seal s of  a st andar d manuf act ur er .  Hol d t he cover  i n pl ace 
by heavy hi nge bol t s and wi ng nut s.   Pr ovi de encl osi ng case f or  115 vol t  AC 
space heat er s.   Space heat er s t ot al  capaci t y must  be a mi ni mum of  [ 62]  
[ _____]  wat t s.    Heat er s ar e pr ovi ded by t he br ake manuf act ur er .   pr ovi de a 
bot t om mount ed dr ai n and br eat her  uni t  on t he encl osur e t o al l ow condensat e 
wat er  t o dr ai n,  but  pr event  out s i de wat er  f r om ent er i ng t he encl osur e.   
Pr ovi de t he encl osur e wi t h a shaf t  seal  f or  each shaf t  penet r at i on t hr ough 
t he encl osur e.
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2. 9. 4   Mechani cal  Const r uct i on

Except  f or  br ake wheel s,  shoes,  and el ect r i cal  par t s,  no cast  i r on i s 
al l owed i n br ake const r uct i on.   Al l  pi ns,  f i t t i ngs and ot her  mi scel l aneous 
smal l  met al  par t s must  be of  cor r osi on- r esi st i ng met al .   Fi t  bear i ngs wi t h 
br onze or  ot her  appr oved bushi ngs t o pr event  any bi ndi ng of  movi ng par t s.   
Ant i f r i c t i on bear i ngs of  cor r osi on- r esi st i ng const r uct i on may be used.   
Pr ovi de means f or  l ubr i cat i on shal l  be pr ovi ded f or  al l  bear i ngs,  unl ess 
bear i ngs ar e of  an sel f  or  pr e- l ubr i cat ed t ype.   Pr ovi de and at t ach a 
namepl at e of  cor r osi on r esi st i ng mat er i al  t o a par t  of  t he br ake whi ch 
or di nar i l y  wi l l  not  be r epl aced.   The namepl at e must  i ndi cat e al l  necessar y 
i nf or mat i on r equi r ed by t hi s speci f i cat i on.   Pr ovi de a manual  r el ease 
mechani sm t o al l ow r emoval  of  wheel  or  per mi t  l i ni ng r epl acement  wi t hout  
r eadj ust i ng t or que set t i ng.   Magnet  coi l  must  be epoxy coat ed.

2. 10   GUARDS AND COVERS

Pr ovi de saf et y guar ds or  cover s  wher e necessar y t o pr ot ect  t he oper at or s 
f r om acci dent al  cont act  wi t h movi ng par t s.   Pr ovi de openi ngs  i n guar ds and 
cover s as necessar y t o pr ovi de access t o par t s r equi r i ng l ubr i cat i on or  
r egul ar  mai nt enance.

2. 11   STRUCTURAL BASES AND SUPPORTS

For  speci f i c  r equi r ement s f or  wel ded st r uct ur al  st eel  bases,  f r ames,  and 
suppor t s see Sect i on 05 50 15 CI VI L WORKS FABRI CATI ONS.

2. 12   OPEN [ SPUR]  [ HELI CAL]  GEARS

**************************************************************************
NOTE:   NOTE:   The desi gner  shoul d coor di nat e wi t h 
t he gear  manuf act ur er  t o det er mi ne t he heat  
t r eat ment  and har deni ng met hod best  sui t ed t o 
sat i sf y t he oper at i onal  condi t i ons f or  t he gear s.

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

2. 12. 1   Gearing

Make al l  [ spur ]  [ hel i cal ]  gear i ng f r om hi gh st r engt h al l oy st eel  t hat  i s  
har dened by [ f l ame] [ i nduct i on] [ car bur i z i ng]  wi t h subsequent  quenchi ng and 
t emper i ng t o pr oduce a [ t hr ough] [ case]  har dened gear .   Gr i nd t he gear s 
af t er  gear  cut t i ng t o achi eve a mi ni mum ANSI / AGMA Qual i t y [ 11]  [ _____]  i n 
accor dance wi t h AGMA 2015/ 915- 1. [   I nt egr al l y  cut  t he [ hel i cal ]  pi ni ons on 
t he pi ni on shaf t . ] [   Make spi r al  bevel  gear s f r om hi gh st r engt h al l oy st eel  
wi t h case har dened t eet h,  cr own l apped f or  qual i t y  and smoot h oper at i on. ]   
Make keys of  [ ASTM A108,  UNS G10180 ( ASTM A1018/ A1018M) , ]  [ _______]  
keyst ock.   Cer t i f i ed mat er i al  t est  r esul t s f or  t he dr i ve pi ni on and dr i ve 
pi ni on shaf t  ar e r equi r ed.

The over al l  di mensi ons and conf i gur at i ons of  new [ open]  [ spur ]  gear s and 
mat i ng shaf t s must  be as i ndi cat ed.   Al l  gear s must  be manuf act ur ed t o 
achi eve a AGMA gear  qual i t y  of  [ 6] [ __]  or  bet t er  and be suppl i ed as mat ch 
mar ked set s.   Fact or y t est  al l  gear s i n accor dance wi t h t he TESTI NG 
par agr aphs of  t hi s speci f i cat i on.   [ Spur ]  [ Hel i cal ]  gear  t eet h must  be of  
t he i nvol ut e f or m.   Cut  pi ni on gear s f r om sol i d st eel  and f abr i cat e f r om [
ASTM A148/ A148M Gr ade 80- 40 st eel ]  [ ASTM A291/ A291M f or ged st eel ,  Gr ade 
[ 7] [ _] ,  Cl ass [ H] [ _] ]  [ ________] .   The Br i nel l  Har dness must  be a mi ni mum 
50 ( BHN)  gr eat er  t han t he Br i nel l  Har dness of  t he mat i ng gear s.   Har den t he 
gear  t eet h as speci f i ed t o measur e at  any poi nt  on t he t oot h f ace wi t hi n 
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[ 360]  [ _____]  t o [ 400]  [ _____]  BHN af t er  f i ni shi ng.   The ends of  t he pi ni on 
t eet h must  be end r el i eved t o pr event  end l oadi ng.   Cr own t he gear  t eet h as 
indicated. 

2. 12. 1. 1   Pi ni on " Dr i ve"  Gear

Pi ni on " dr i ve"  gear  must  have a pi t ch di amet er  of  [ _____]  mm i nches.   Teet h 
pr of i l e must  be st andar d 20- degr ee f ul l  dept h i nvol ut e wi t h a di amet r al  
pi t ch of  [ 0. 75]  [ _____] .   Teet h wi dt h must  be [ _____]  mm i nches.   
Accur at el y machi ne cut  t eet h t o Amer i can Gear  Manuf act ur er  Associ at i on 
( AGMA)  t ol er ance of  No.  6 or  bet t er  qual i t y .   Machi ne t he i nsi de r i m of  t he 
gear  as i ndi cat ed and dr i l l  t o mat ch t he mount ed [ shaf t ]  [ mot or ]  [ _____] .   
Ver i f y machi ni ng di mensi ons t o assur e pr oper  mount i ng.   Manuf act ur e gear s 
f r om st eel  meet i ng t he r equi r ement s as st at ed above.   Scr i be t he pi t ch 
l i ne,  and t wo i ndexi ng l i nes of f set  3 mm 1/ 8- i nch t o each si de,  on t he t op 
of  t he gear  t eet h of  al l  mat ed gear s t o ai d i n i nst al l at i on al i gnment .

2. 12. 1. 2   [ Sect or ] [ Bul l ] [ Spoked] [ _____]  Type Gear s

Gear s have t hr ough har dened t eet h and ar e of  f abr i cat ed or  cast  
const r uct i on.   The over al l  di mensi ons and conf i gur at i ons of  t he 
[ sect or ] [ _____]  gear  must  be as i ndi cat ed.   Make t he r i m of  t he 
[ sect or ] [ _____]  gear  of  [ ASTM A290/ A290M f or ged st eel ,  Gr ade [ 3] [ _] ,  Cl ass 
E[ _] ] [ _____] .   The mat er i al  of  t he spokes,  hub and ot her  par t s of  t he 
[ sect or ] [ _____]  gear  ar e det er mi ned based on desi gn r equi r ement s.   Conf or m 
cast  hubs,  spokes and ar ms t o t he r equi r ement s of  [ ASTM A148/ A148M,  Gr ade 
90- 60] [ _____] .   Submi t  cer t i f i ed mat er i al  t est  r esul t s f or  t he gear s and 
shaf t s.   [ Over hung gear s on shaf t s and speed r educer s ar e not  be 
acceptable.]

2. 12. 2   Cont r act or  Desi gned Gear i ng

Cont r act or  desi gned gear i ng must  be engi neer ed,  desi gned,  and manuf act ur ed 
by a r eput abl e gear  manuf act ur er  who has pr i or  exper i ence i n desi gni ng and 
suppl y i ng t he speci f i ed s i ze gear i ng.   Submi t  t he manuf act ur er ' s r equi r ed 
cal cul at i ons and shop dr awi ngs f or  t he desi gn and f abr i cat i on of  t he 
i dent i f i ed gear i ng pr i or  t o t he st ar t  of  shop f abr i cat i on.   Desi gn t he 
[ spur ]  [ hel i cal ]  gear s i n accor dance wi t h ANSI / AGMA 2001 wi t h l i f e f act or s 
CL and KL equal  t o uni t y and r el i abi l i t y  f act or s CR and KR equal  t o 1. 00 or  
gr eat er .   The r educt i on set  number  used i n t he desi gn cal cul at i ons cannot  
be gr eat er  t han 3.   The nor mal  st r engt h kW hor sepower  r at i ng of  t he [ spur ]  
[ hel i cal ]  gear s cannot  exceed 1/ 2 of  t he peak st r engt h kW hor sepower  r at i ng 
as det er mi ned by ANSI / AGMA 2001.   Dur abi l i t y  r at i ng of  gear s must  be as 
det er mi ned by ANSI / AGMA 2001 and based on a ser vi ce f act or  of  1.   The 
pi ni on must  have a gener at ed t oot h f or m as i ndi cat ed.

2. 13   PI NTLE BUSHI NG

**************************************************************************
NOTE:   The f ol l owi ng par agr aphs ar e i ncl uded i f  t he 
pi nt l es ar e not  speci f i ed wi t h t he l ock gat es.   
Choose t he f i r st  par agr aph i f  t he pi nt l e bushi ng i s 
a gr eased br onze desi gn.   Choose t he second 
par agr aph i f  a sel f - l ubr i cat ed pi nt l e bushi ng i s t o 
be f ur ni shed and desi gned by t he Gover nment  or  a 
sel f - l ubr i cat i ng bear i ng manuf act ur er .   
Sel f - l ubr i cat ed pi nt l e bushi ngs must  have per f or mace 
cr i t er i a pr ovi ded t o al l ow t he manuf act ur er  t o 
desi gn and f abr i cat e t he pi nt l e and bushi ng.
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Addi t i onal  par agr aphs may be r equi r ed f or  gat e and 
shoe pi nt l e component s t hat  ar e not  i ncl uded i n t hi s 
gui de speci f i cat i on due t o t he wi de var i ance i n 
desi gns r equi r ement s.   Recommendat i ons f or  mat er i al  
sel ect i on of  pi nt l e bushi ng socket s,  pi nt l e shoes 
and pi nt l e bases can be f ound i n ERDC/ CERL TR- 02- 7,  
Advanced Mat er i al s Sel ect i on Gui de f or  Lock,  Dam,  
and Hydr oel ect r i c  Pl ant  Component s.

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

[ Pr ovi de a gr ease l ubr i cat ed al l oy br onze pi nt l e bushi ng t o t he di mensi ons 
and t ol er ances i ndi cat ed.   For  t he bushi ng mat er i al  use ei t her  st ai nl ess 
st eel  conf or mi ng t o [ ASTM A564/ A564M,  Type 630,  UNS S17400] [ _______]  or  
al umi num br onze al l oy and conf or m t o t he r equi r ement s of  [ ASTM B148] [  or  ] [
ASTM B271/ B271M] ,  [ C95400] [ _______] .   [ Pat t er n cast  and machi ne t he 
bushi ng]  [ Machi ne t he bushi ng f r om a sol i d pi ece of  mat er i al ]  t o acqui r e 
t he shape and sur f ace f i ni shes i ndi cat ed.   [ Pr ovi de a sur f ace f i ni sh 
of [ 16] [ _____]  µm mi cr o- i nches or  bet t er  on t he r unni ng bear i ng sur f ace. ]   
[ Pr ess f i t ] [ Mechani cal l y secur e]  t he bushi ng i nt o t he gat e as i ndi cat ed 
wi t hout  di st or t i on or  al t er i ng t he f i t  wi t h t he mat i ng pi nt l e bal l . ]

[ Pr ovi de a gr easel ess sel f - l ubr i cat ed pi nt l e bushi ng [ t o t he di mensi ons and 
t ol er ances i ndi cat ed] [ desi gned by t he sel f - l ubr i cat i ng bear i ng manuf act ur er  
t o meet  t he r equi r ement s pr ovi ded f or  bear i ng per f or mance] . [   Conf or m t he 
sel f - l ubr i cat ed bear i ng composi t e mat er i al  and bear i ng desi gn t o t he 
r equi r ement s of  Sect i on 35 05 40. 17 SELF- LUBRI CATED BEARI NG MATERI ALS,  
FABRI CATI ON,  HANDLI NG,  AND ASSEMBLY. ]   Pr ovi de [ one pi ece]  [ t wo pi ece]  
pi nt l e bushi ngs [ and hi nge bal l  bushi ngs]  manuf act ur ed by [ Tenmat  I nc. ] ,  
[ Kamat i cs Cor p. ] [ ,  or  [ _____] ] .   Bushi ng bear i ng sur f aces f or  f abr i c 
r ei nf or ced pol ymer s s i mi l ar  t o [ Tenmat  T814]  [  ____ ]  must  have a mi ni mum 
t hi ckness of  2 mm 1/ 12 i nch ( 0. 083 i nch) .   Spr ayed pol ymer  coat i ngs s i mi l ar  
t o [ Kar on V]  [ _____]  must  have a mi ni mum t hi ckness of  0. 5 mm 2/ 100 i nch 
( 0. 020 i nch) .   The Bushi ng subst r at e mat er i al  must  meet  t he r equi r ement s of  
ASTM B148,  Al l oy [ C95400]  [  _____ ] . ]

[ Pr ovi de a debr i s  seal  of  t he di mensi ons and mat er i al s as i ndi cat ed wi t h t he 
pi nt l e bushi ng.   Mat e t he bushi ng bear i ng sur f ace wi t h t he pi nt l e bal l  
t hr ough met r ol ogy met hods and t he use of  a cal i br at ed scanni ng pr obe 
coor di nat e measur i ng machi ne t hat  meet s t he r equi r ement s of  I SO 10360- 2, 
[ by [ l appi ng]  mat i ng component s] ,  v i a [ _____]  t o achi eve t he i ndi cat ed 
t ol er ances and [ compar e]  [ t est ]  wi t h cont act  [ measur ement s]  [ dye]  [ t ape]  
[ _____]  t o conf i r m uni f or m bear i ng cont act .   Test  t he cont act  ar ea bet ween 
t he mat i ng component s,  wi t nessed by t he Gover nment ,  t o achi eve a bear i ng 
cont act  ar ea of  [ 85] [ ___]  per cent  or  bet t er  t o be accept abl e.   Per f or m 
nondest r uct i ve exami nat i on t est i ng of  pi nt l e bushi ngs,  bal l s and f abr i cat ed 
pi nt l e component s i n accor dance wi t h t he r equi r ement s of  par agr aph 
NONDESTRUCTI VE EXAMI NATI ON. ]

[ The maxi mum st at i c bear i ng pr essur e f or  t he pi nt l e bushi ng must  not  exceed 
[ 17] [ _____]  MPa [ 2500] [ _____]  psi  when a nor mal  l oad of  [ _____]  N pounds i s 
appl i ed at  an angl e of  [ _____]  degr ees f r om hor i zont al  or  [ 34] [ _____]  MPa 
[ 5000] [ _____]  psi  dur i ng dynami c oper at i on.   Pi nt l e bushi ngs wi l l  oper at e 
submer ged [ and hi nge]  bushi ng wi l l  nor mal l y be dr y but  may be exposed t o 
r ai n wat er . ]

2. 14   PI NTLE BALL

Fabr i cat e pi nt l e bal l ( s)  f r om st eel  cast i ngs conf or mi ng t o [ ASTM A487/ A487M, 
Gr ade 13 Modi f i ed ( Ni ckel  3. 25- 3. 75) ]  [ ASTM A743/ A743M,  Gr ade CF8,  UNS 
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J92600]  [ ASTM A744/ A744M,  Gr ade CF8,  UNS J92600] ,  ASTM A27/ A27M,  Gr ade 
70- 36,  Cl ass 2,   [ ______]  or  age- har dened st ai nl ess st eel  f or gi ngs i n 
accor dance wi t h [ ASTM A473,  Type 303,  condi t i on A,  UNS S30300]  [
ASTM A705/ A705M,  UNS S17400,  Type 630,  mi ni mum har dness 40 Rc]  [ ______] .   
Machi ne pi nt l e bal l ( s)  t o meet  t he di mensi ons,  sur f ace f i ni sh and 
t ol er ances as i ndi cat ed.   Any cast i ng pat t er ns devel oped become pr oper t y of  
t he Gover nment  and must  be packaged f or  l ong t er m st or age wi t h t he 
per t i nent  par t  i dent i f i cat i on pr ovi ded on t he ext er i or  packagi ng.   [ Fr ee 
f l oat ] [ Pr ess f i t ] [ Mechani cal l y secur e]  t he pi nt l e bal l  i nt o t he pi nt l e 
cast i ng as i ndi cat ed wi t hout  di st or t i on or  al t er i ng t he f i t  wi t h t he mat i ng 
pi nt l e bushi ng.   Fur ni sh r emovabl e l i f t i ng eyes wi t h t he pi nt l e bal l  f or  
l i f t i ng.   Mat e t he pi nt l e bal l  bear i ng sur f ace wi t h t he pi nt l e bushi ng 
t hr ough met r ol ogy met hods and t he use of  a cal i br at ed scanni ng pr obe 
coor di nat e measur i ng machi ne t hat  meet s t he r equi r ement s of  I SO 10360- 2, 
[ by [ l appi ng]  mat i ng component s] ,  v i a [ _____]  t o achi eve t he i ndi cat ed 
t ol er ances and [ compar ed]  [ t est ed]  wi t h cont act  [ measur ement s]  [ dye]  [ t ape]  
[ _____]  t o conf i r m uni f or m bear i ng cont act .   Test  t he cont act  ar ea bet ween 
t he mat i ng component s,  wi t nessed by t he Gover nment ,  t o achi eve a bear i ng 
cont act  ar ea of  [ 85] [ ___]  per cent  or  bet t er  t o be accept abl e.   [ The maxi mum 
st at i c bear i ng pr essur e f or  t he pi nt l e bal l  must  not  exceed [ 17] [ _____]  MPa 
[ 2500] [ ___]  psi  when a nor mal  l oad of  [ _____]  N pounds i s appl i ed at  an 
angl e of  [ _____]  degr ees f r om hor i zont al  or  [ 34] [ _____]  MPa [ 5000] [ _____]  
psi  dur i ng dynami c oper at i on. ]

2. 15   PI NTLE SHOE

Fabr i cat e pi nt l e shoes f r om st eel  cast i ngs conf or mi ng t o [ ASTM A27/ A27M, 
Gr ade 70- 36,  ( UNS J03501) ]  [ _____] .   Machi ne pi nt l e shoes t o meet  t he 
di mensi ons,  sur f ace f i ni sh and t ol er ances i ndi cat ed.   Any cast i ng pat t er ns 
devel oped become pr oper t y of  t he Gover nment  and must  be packaged f or  l ong 
t er m st or age wi t h t he per t i nent  par t  i dent i f i cat i on pr ovi ded on t he 
ext er i or  packagi ng.

2. 16   PI NTLE BASE

Fabr i cat e pi nt l e bases f r om st eel  cast i ngs conf or mi ng t o [ ASTM A27/ A27M, 
Gr ade 60- 30,  ( UNS J03000) ]  [ _____] .   Machi ne pi nt l e bases t o meet  t he 
di mensi ons,  sur f ace f i ni sh and t ol er ances i ndi cat ed.   Any cast i ng pat t er ns 
devel oped become pr oper t y of  t he Gover nment  and must  be packaged f or  l ong 
t er m st or age wi t h t he per t i nent  par t  i dent i f i cat i on pr ovi ded on t he 
ext er i or  packagi ng.

2. 17   ENGI NEERED CHAI N

**************************************************************************
NOTE:   Thi s and f ol l owi ng f i ve Ar t i c l es can be 
r et ai ned and edi t ed or  del et ed as needed dependi ng 
on t he gat e hoi st  equi pment  speci f i ed.

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

2. 17. 1   Cor r osi on- Resi st i ng St eel  Fl at s and Rounds

Conf or m cor r osi on- r esi st i ng st eel  f l at s and r ounds [ ASTM A564/ A564M,  [ Type 
630] [ _____] ,  mi ni mum char py- V not ch i mpact  val ue of  [ 20] [ _____]  Nm [ 15 
f oot - pounds] [ _____]  at  - 18 degr ees C 0 degr ees F;  or  [ ASTM A564/ A564M,  Type 
XM- 25,  Condi t i on H1050] ,  age- har dened heat  t r eat ment  condi t i on,  
hot - f i ni shed or  col d- f i ni shed,  Cl ass C,  mi ni mum char py- V not ch i mpact  val ue 
of  [ 20] [ _____]  Nm [ 15 f oot - pounds] [ _____]  at  - 18 degr ees C 0 degr ees F. ] [   
Fur ni sh  ASTM A564/ A564M,  Type 630 mat er i al  t o pr ovi de a mi ni mum yi el d 
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st r engt h of  1000 MPa 145, 000 psi ,  mi ni mum Br i nel l  Har dness of  [ 331] [ _____]  
unl ess ot her wi se i ndi cat ed. ] [   Fur ni sh ASTM A564/ A564M,  Type XM- 25,  H1050 
mat er i al  t o pr ovi de a mi ni mum yi el d st r engt h of  [ 930] [ _____]  MPa [ 135, 000]  
[ _____]  psi ,  mi ni mum Br i nel l  Har dness of  [ 321] [ _____]  unl ess ot her wi se 
indicated.]

2. 17. 2   Ni ckel - Al umi num Br onze Fl at s and Cor r osi on- Resi st i ng St eel  Rounds

Conf or m Ni ckel - Al umi num br onze f l at s t o [ ASTM B505/ B505M,  UNS 
C95500HT] [ _____]  t o pr ovi de a mi ni mum yi el d st r engt h of  [ 427] [ _____]  MPa 
[ 62, 000] [ ___]  psi  and r ounds t o [ ASTM A564/ A564M,  Type 630] [ _____] ,  mi ni mum 
char py- V not ch i mpact  val ue of  [ 20] [ _____]  Nm [ 15 f oot - pounds] [ _____]  at  
- 18 degr ees C 0 degr ees F.

2. 17. 3   Pins

Fabr i cat e nor mal  and l ong pi ns f r om [ ASTM A564/ A564M,  Type XM- 25,  Condi t i on 
H1050] [ _____]  st ai nl ess st eel .   The mat er i al  must  be cer t i f i ed by t he st eel  
manuf act ur er  t o pr ovi de a mi ni mum yi el d st r engt h of  [ 930] [ _____]  MPa 
[ 135, 000]  [ _____]  psi  i n accor dance wi t h ASTM A564/ A564M.   Heat  t r eat  at  
t he mi l l  t hat  suppl i es t he al l oy i n accor dance wi t h t he r el evant  ASTM heat  
t r eat ment  i nst r uct i ons.

2. 17. 4   Ret ai ni ng Ri ngs

Pr ovi de r et ai ni ng r i ngs of  [ mul t i pl e- t ur n] [ _____]  st ai nl ess const r uct i on.   
Pr ovi de r et ai ni ng r i ngs wi t h of f set  per manent l y set  i nt o t he desi gn of  t he 
r i ng spi r al  t o pr ovi de par al l el  f l at  s i des t hat  mat e par al l el  agai nst  t he 
gr oove wal l .   Pr ovi de r et ai ni ng r i ngs s i mi l ar  i n desi gn t o [ Smal l ey,  model  
WST- 400- S02 ser i es] [ _____] .   Pr ovi de a mi ni mum of  [ 667] [ _____]  kN 
[ 150, 000] [ _____]  pounds t hr ust  shear  st r engt h capaci t y wi t h t he r et ai ni ng 
r i ngs when i nst al l ed i n t he r ecommended gr oove det ai l .   Si ze t he r et ai ni ng 
r i ngs t o mat ch t he pi n gr oove det ai l s  as i ndi cat ed unl ess ot her wi se 
approved.

2. 17. 5   Hardness

Har dness f or  mat er i al  as i ndi cat ed.

2. 18   ROUND LI NK CHAI N

2. 18. 1   Cal i br at ed Hoi st i ng Chai n

Fur ni sh [ t wo] [ f our ] [ _____]  l engt hs of  cal i br at ed hoi st i ng chai n ,  as 
i ndi cat ed,  f or  each [ t ai nt er ] [ _____]  gat e hoi st .   Chai n must  be [ 34 mm x 
126 mm] [ [ _____]  mm x [ _____]  mm]  [ 1. 3 i nches x 5 i nches] [ [ _____]  i nches x 
[ _____]  i nches]  [ ASTM A322,  UNS G8620,  Gr ade 2 al l oy st eel ]  [ _____]  r ound 
l i nk t ype manuf act ur ed t o DI N 22252.   Machi ne wel d t he l i nks,  and gr i nd t he 
wel ds t o compl y wi t h t he di mensi ons i ndi cat ed.   Af t er  wel di ng,  heat  t r eat  
t he chai n t o y i el d a mi ni mum case har dness of  [ 340] [ _____]  BHN.   Machi ne 
f i t  t he chai n t o t he t ol er ances set  f or t h i n DI N 22252.   Af t er  heat  
t r eat i ng,  pr oof  t est  each l i nk of  chai n t o [ 1080] [ _____]  kN 
[ 242, 800] [ _____]  pounds.   Af t er  pr oof  t est i ng,  v i sual l y i nspect  t he chai n 
f or  per manent  def or mat i on cr acks and def or med l i nks.   Af t er  pr oof  t est i ng 
and vi sual  i nspect i on,  i mmer si on coat  t he chai n wi t h a cor r osi on r esi st i ng 
coat i ng of  [ TECTYL 846,  Cl ass I ] [ MIL-PRF-16173E ,  Gr ade 4,  Cl ass I ] .   
Tensi l e t est  a sampl e of  f i ni shed chai n t o dest r uct i on t o det er mi ne i t s 
br eaki ng st r engt h.   The br eaki ng st r engt h must  not  be l ess t han 
[ 1450] [ _____]  kN [ 326, 000] [ _____]  pounds.   [ Make one 7. 5 m 25- f oot  l ong 
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t est  chai n,  of  t he above speci f i cat i on,  avai l abl e t o t he manuf act ur er  of  
t he pocket  wheel s speci f i ed i n t he par agr aph FI NI SHED PRODUCT. ]

2. 18. 2   Hoi st i ng Chai n/ Gat e At t achment s

Pr ovi de each l engt h of  hoi st i ng chai n wi t h accessor y par t s t o connect  t he 
chai n t o t he gat e.   Manuf act ur e t he accessor y par t s i n accor dance wi t h 
r equi r ement s i ndi cat ed.

2. 18. 3   Hoi st i ng Chai n Repai r  Li nks

Fur ni sh r epai r  l i nks i n conf or mance wi t h t he speci f i cat i on f or  connect i ng 
chai n l i nks as set  f or t h i n DI N 22258- 1,  f or  t he hoi st i ng chai ns,  i n t he 
quant i t y l i s t ed.   For ge t he r epai r  l i nks f r om hi gh- al l oy st eel  and desi gn 
t o per mi t  i nst al l at i on by mechani cal  means t o r epl ace a damaged l i nk i n any 
of  t he hoi st i ng chai ns.   Di mensi on t he r epai r  l i nks t o be compat i bl e wi t h 
t he [ pocket  wheel s]  [ hoi st i ng dr um]  [ _____] .   The connect or  l i nks must  be 
capabl e of  devel opi ng t he f ul l  [ 1450] [ _____]  kN [ 326, 000] [ _____]  pounds 
mi ni mum br eaki ng st r engt h of  t he hoi st i ng chai n.   I nspect  each r epai r  l i nk 
by non- dest r uct i ve met hods dur i ng manuf act ur e t o ensur e f r eedom f r om cr acks 
and ot her  f l aws whi ch woul d i mpai r  st r engt h and dur abi l i t y .   Fi ni sh coat  
t he same as appl i ed t o t he hoi st i ng chai n.

2. 19   POCKET WHEEL [ SPROCKET]

2. 19. 1   Ri ng For gi ng

Pr ovi de t he pocket  wheel  or  chai n spr ocket  t hat  i s  a r i ng f or gi ng of  al l oy 
st eel  conf or mi ng t o [ ASTM A290/ A290M,  Cl ass K] [ _____] , [  or  ] [ ASTM A322] 
cast  st eel  havi ng t he f ol l owi ng mechani cal  pr oper t i es:

Mi ni mum Tensi l e St r engt h [ 1172] [ _____]  MPa[ 170, 000] [ _____]  psi

Mi ni mum Yi el d St r engt h ( 0. 2 per cent  of f set ) [ 1000] [ _____]  MPa[ 145, 000] [ _____]  psi

Br i nel l  Har dness Range [ 341 t o 401] [ _____]

Char py V- Not ch at  20 t o 27 degr ees C 70 t o 
80 degr ees F

[ 27] [ _____]  Nm[ 20] [ _____]  f oot - pounds

Elongation [ Tabl e 3 i n ASTM A290/ A290M][_____]

Reduct i on i n Ar ea [ Tabl e 3 i n ASTM A290/ A290M][_____]

2. 19. 2   Machi ni ng and Heat  Tr eat ment

Rough machi ne t he f or gi ng pr i or  t o heat  t r eat ment  f or  mechani cal  
pr oper t i es.   Rough machi ni ng pr i or  t o heat  t r eat ment  may i ncl ude def i ni t i on 
of  t he chai n pocket  r ecesses,  pr ovi ded t hat  t he pr oduct  f or m at  t hat  st age 
i s not  suscept i bl e t o cr acki ng dur i ng heat  t r eat ment ,  and pr ovi ded t hat  
speci f i ed di mensi onal  accur acy r equi r ement s can be met  t her eaf t er  by f i nal  
machi ni ng or  gr i ndi ng.

2. 19. 3   Testing

Per f or m nondest r uct i ve exami nat i on of  each pocket  wheel  i n accor dance wi t h 
t he r equi r ement s of  par agr aph NONDESTRUCTI VE EXAMI NATI ON.
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2. 19. 4   Fi ni shed Pr oduct

Fi ni sh- machi ne each pocket  wheel  [ spr ocket ]  wi t hi n t he di mensi onal  
t ol er ances i ndi cat ed.   Di mensi onal l y ver i f y t he pocket  wheel  [ spr ocket ]  
met r ol ogy met hods and t he use of  a cal i br at ed scanni ng pr obe coor di nat e 
measur i ng machi ne t hat  meet s t he r equi r ement s of  I SO 10360- 2.   The machi ne 
t ool s and t he machi ni ng met hods and pr ocedur es used by t he manuf act ur er  
must  be such t hat  t he speci f i ed cal i br at ed hoi st i ng chai n f unct i ons 
pr oper l y i n engagement  wi t h each pocket  wheel  [ spr ocket ] .   Use a t est  
l engt h of  cal i br at ed chai n,  as speci f i ed i n t he par agr aph HOI STI NG CHAI N,  
t o t est - f i t  each pocket  wheel  af t er  i t s  f i nal  machi ni ng.

2. 20   HOI ST DRUMS

**************************************************************************
NOTE:   I f  wi r e r ope hoi st s ar e speci f i ed,  use t he
f ol l owi ng sect i on f or  f abr i cat ed dr ums.

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

[ For  speci f i c  r equi r ement s compl y wi t h Sect i on 05 50 15 CI VI L WORKS 
FABRICATIONS.]

[ The hoi st  dr um must  be a [ cent r i f ugal l y spun st eel  cast i ng conf or mi ng t o 
ASTM A148/ A148M,  GR90- 60 spun cast  st eel ] [ machi ned wel dment  of  
ASTM A829/ A829M,  Gr ade 4140 or  4340 mat er i al ,  condi t i on [ _____] ] [ _____] ,  as 
i ndi cat ed.   Each dr um must  have f ul l  end di aphr agms t o t r ansf er  t he 
suppor t ed l oad t o t he oper at i ng shaf t .   St r ess r el i eve t he ent i r e dr um 
af t er  wel di ng and bef or e f i ni sh machi ni ng.   Heat  t r eat  t he dr um spool  f ace 
t hr ough [ f l ame har deni ng] [ _____]  t o achi eve a sur f ace har dness of  
[ 375- 400] [ _____]  BHN af t er  f i nal  machi ni ng.   The hoi st  dr ums must  be of  t he 
t hr ough shaf t  t ype desi gn and [ keyed] [ wel ded] [ _____]  t o t he dr um shaf t . [   
Fabr i cat e mul t i  dr um assembl i es t o be synchr onous r i ght  and l ef t  dr um 
uni t s. ]   Si ze t he dr um as i ndi cat ed. [   Wel d t he dr um f l ange t o t he dr um and 
f abr i cat e of  [ ASTM A36/ A36M st eel ] [ _____] .   Fabr i cat e t he dr um shaf t  f r om [
ASTM A29/ A29M,  Gr ade 1045 col d f i ni shed st eel ] [ ASTM A473,  UNS S4140 or  
S4340 mat er i al ]  wi t h a mi ni mum yi el d and t ensi l e st r engt h of  345 MPa and 
483 MPa 50, 000 psi  and 70, 000 psi ,  r espect i vel y] [ _____]  MPa psi . ]

2. 21   GROOVED CHAI N DRUM ( FOR ROUND LI NK CHAI N)  

2. 21. 1   General

I nt egr al l y  wel d t he chai n dr um and shaf t  t oget her  by r i b and di aphr agm 
pl at es.   The dr um shel l  must  be cast  st eel ,  conf or mi ng t o [ ASTM A27/ A27M, 
Gr ade 60- 30,  Cl ass 1] [ _____] .   The shaf t  must  be a st eel  f or gi ng conf or mi ng 
t o [ ASTM A668/ A668M,  Cl ass D]  [ _____] ,  wi t h car bon cont ent  l i mi t ed t o 0. 35 
per cent .   Pl at es must  be ASTM A36/ A36M mat er i al .   The chai n anchor  bl ock 
must  be a st eel  f or gi ng conf or mi ng t o ASTM A668/ A668M,  Cl ass B,  wi t h car bon 
cont ent  of  0. 35 per cent  maxi mum.

2. 21. 2   Machi ni ng and Wel di ng

Machi ne t he component  par t s f or  wel di ng assembl y as i ndi cat ed.   Conf or m al l  
wel di ng,  i ncl udi ng pr eheat  and i nt er pass t emper at ur e cont r ol ,  wi t h 
AWS D1. 1/ D1. 1M.   St r ess r el i eve t he wel dment  af t er  compl et i on of  wel di ng,  
and pr i or  t o f i nal  machi ni ng of  t he shaf t  t o sui t  t he bear i ngs and 
machi ni ng t he shel l  f or  mount i ng t he [ dr um gear ] [ _____] .
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2. 21. 3   Testing

Nondest r uct i vel y exami ne gr ooved chai n dr ums i n accor dance wi t h t he 
r equi r ement s i n par agr aph NONDESTRUCTI VE EXAMI NATI ON.   Conf or m al l  wel di ng 
accept ance cr i t er i a wi t h t he r equi r ement s of  AWS D1. 1/ D1. 1M.

2. 21. 4   Fi ni shed Pr oduct

I n t he f i ni shed pr oduct  t he shaf t  must  be concent r i c wi t h t he dr um shel l  
and t oget her  wi t h al l  ot her  di mensi ons must  be wi t hi n t he t ol er ances 
i ndi cat ed.   The l ocat i on of  t he chai n anchor  bl ock wi t h r espect  t o t he 
[ dr um gear ] [ _____]  machi ned shoul der ,  and t he handi ng ( R. H.  or  L. H. )  of  t he 
chai n gr oove i n t he dr um shel l  must  be i n accor dance wi t h t he r equi r ement s 
indicated.

2. 21. 5   Di mensi on Test

The f i r st  chai n dr um manuf act ur ed must  be di mensi onal l y mat ch t est ed wi t h 
t he chai n t o ver i f y t he f ol l owi ng:

a.   Di mensi onal l y ver i f y t he gr ooved chai n dr um t hr ough met r ol ogy met hods 
and t he use of  a cal i br at ed scanni ng pr obe coor di nat e measur i ng machi ne 
t hat  meet s t he r equi r ement s of  I SO 10360- 2.

b.   Cl ear ance of  U- bol t  t o t he bot t om of  t he chai n gr oove when i nser t ed 
i nt o t he chai n anchor .

c.   Cl ear ance,  i f  any,  f r om f i r st  chai n l i nk t o t he chai n anchor  when f i r st  
l i nk i s posi t i oned so t hat  i t s  cent er  bear s on t he dr um.

d.   Number  of  t hr eads l ef t  over  t he nut s of  t he U- bol t  when t he f i r st  l i nk 
i s posi t i oned as descr i bed i n b.  above.

e.   Number  of  r evol ut i ons of  t he chai n dr um t o t ake up [ 11. 6 m]  [ 38 f eet - 0 
i nch]  [ _____]  of  chai n.   Pr ovi de chai n t ensi on ( appr oxi mat el y 9 kN 2000 
l bs)  dur i ng t he wr appi ng and measur ement  t o keep i t  wound t i ght l y on 
t he dr um.   Measur e f r om W. P.  begi nni ng of  gr oove as i ndi cat ed.

f .   Ver i f y chai n f eeds smoot hl y ont o dr um.

g.   Cl ear ance bet ween adj acent  wr aps of  chai n.

h.   Cl ear ance f r om t he chai n anchor  t o t he adj acent  wr ap of  chai n.

i .   Mi ni mum shoul der  di st ance f r om edge of  gr oove t o poi nt  wher e chai n l i nk 
bear s on chai n dr um when chai n i s  di spl aced t o one si de of  t he gr oove.

j .   Cl ear ance f r om chai n wel ds on ver t i cal l y  or i ent ed l i nks t o bot t om of  
t he chai n dr um gr oove measur ed appr oxi mat el y ever y [ 4] [ _____]  m [ 13]  
[ _____]  f eet  of  chai n.   Recor d a mi ni mum of  f our  measur ement s.

k.   Maxi mum " of f  cent er edness"  of  hor i zont al l y  or i ent ed l i nks.  ( t o near est  
6 mm 1/ 4 i nch)  t he di st ance f r om t he cent er  of  t he l i nk poi nt  wher e i t  
bear s on t he dr um.   Li nk must  be at  l east  2 l i nks i nt o t he wr ap f r om 
wher e t he chai n l eaves t he dr um.

2. 22   WI RE ROPE AND END TERMI NATI ONS

Compl y wi t h Sect i on 35 01 70. 13 WI RE ROPE FOR GATE OPERATI NG DEVI CES f or  
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t he hoi st i ng wi r e r ope and end t er mi nat i ons.

2. 23   SHEAVES

Pr ovi de sheaves of  heavy dut y [ cast ] ,  [ f or ged] ,  [ r ol l ed] [ ,  or  ] [ wel ded]  
st eel  const r uct i on[  t hat  ar e a st andar d pr oduct  desi gn r egul ar l y of f er ed by 
a sheave manuf act ur i ng company] . [   The sheave manuf act ur er  must  have been 
r egul ar l y engaged i n t he pr oduct i on of  wi r e r ope sheaves and have a mi ni mum 
of  5 year s exper i ence pr oduci ng sheaves of  s i mi l ar  s i ze t o t hose 
speci f i ed. ]   Pr ovi de sheave shal l  of  a t hr ough shaf t  desi gn and assembl e 
wi t h new bear i ngs ont o t he shaf t  as i ndi cat ed.   Fi t  t he i nt er f er ence f i t  
bet ween t he sheave( s)  and bear i ngs i n accor dance wi t h t he bear i ng 
manuf act ur er ' s r ecommendat i ons t o pr event  s l i ppi ng bet ween t he component s.   
Di mensi ons t he sheaves and mat er i al  f or  sheaves as i ndi cat ed.   Accur at el y 
machi ne sheave gr ooves f or  t he wi r e r ope di amet er  pr ovi ded,  smoot hl y 
f i ni shed,  and f r ee of  sur f ace def ect s.   Fl ame har den t he gr oove cont act  
ar ea t o a mi ni mum [ 50]  [ _____]  Rockwel l  C f or  a dept h of  [ 1. 5] [ _____]  mm 
[ 0. 060]  [ _____]  i nch mi ni mum wi t h a mi ni mum cont act  ar c of  150 degr ees.   
Desi gn sheave( s)  f or  a mi ni mum r adi al  desi gn l oad of  [ 2292] [ _____]  kN 
[ 515. 2] [ _____]  KI PS.   Pr ovi de sheaves wi t h [ r ol l er ]  [ br onze]  bear i ngs as 
i ndi cat ed.   [ I f  cast i ng i s t he f abr i cat i on met hod,  pr oduce cast i ng pat t er n 
f or  t he wi r e r ope sheave t hat  becomes t he pr oper t y of  t he Gover nment  upon 
compl et i on of  t he cont r act .   I f  heavy dut y f abr i cat ed st eel  wel dment  i s  
sel ect ed as t he f abr i cat i on met hod,  pr ovi de al l  engi neer i ng and desi gn of  
t he sheaves t o sat i sf y t he r equi r ement s speci f i ed her ei n and submi t  
cal cul at i ons and shop dr awi ngs. ]

**************************************************************************
NOTE:   For  sheaves t o be desi gned by t he Cont r act or  
t he desi gner  may sel ect  t he f ol l owi ng par agr aph.

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

[ Conf or m Cont r act or  desi gned sheaves t o t he r equi r ement s of  EM 1110- 2- 2610 
unl ess ot her wi se speci f i ed her ei n.   Desi gn t he sheaves f or  t he nor mal  
oper at i ng condi t i ons wi t h suf f i c i ent  saf et y f act or s so t hat  t he maxi mum 
uni t  st r esses do not  exceed 75 per cent  of  t he y i el d poi nt s of  t he mat er i al s 
of  const r uct i on based on t he maxi mum hoi st ed l oad.   Engi neer ,  desi gn,  
f abr i cat e,  and assembl e t he sheave uni t s.   Desi gn t he sheave assembl y i n 
accor dance wi t h t he Cr ane Manuf act ur er s Associ at i on of  Amer i ca ( CMAA)  
st andar ds and i n accor dance wi t h ANSI  st andar ds and OSHA' S i nt er pr et at i on 
of  t hei r  r egul at i ons f or  dr ums/ sheaves f or  mi l l  t ype cr anes.   Pr epar e and 
submi t  al l  r equi r ed cal cul at i ons and shop dr awi ngs f or  t he desi gn and 
f abr i cat i on of  t he hoi st i ng sheave assembl y t o t he Cont r act i ng Of f i cer  f or  
appr oval  pr i or  t o t he st ar t  of  shop f abr i cat i on. ]

2. 24   PAINTING

**************************************************************************
NOTE:   The desi gner  shoul d consul t  wi t h t he 
manuf act ur er  i f  consi der i ng pai nt i ng t he i nt er i or  of  
any encl osur es such as gear boxes,  cabi nent s,  et c.  t o 
sel ect  t he most  appr opr i at e pai nt  coat i ng syst em f or  
t he envi r onment .

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

Pai nt  al l  exposed f er r ous sur f aces i n accor dance wi t h Sect i on 09 90 00 
PAI NTS AND COATI NGS[  or  as not ed] .   Pai nt  equi pment  and component s not  
ot her wi se speci f i ed by Sect i on 09 90 00 PAI NTS AND COATI NGS wi t h t he 
manuf act ur er ' s st andar d coat i ng syst em.   St andar ds coat i ngs must  be 
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compat i bl e wi t h t he l ubr i cat i on and envi r onment al  condi t i ons speci f i ed or  
r ecommended.   Touch up al l  damaged pai nt ed sur f aces af t er  i nst al l at i on.   
Pai nt  must  at  a mi ni mum pr ovi de f or  z i nc chr omat e pr i mer ,  2 coat s of  
var ni sh,  and gr ay enamel  t o r esul t  i n a mi ni mum dr y f i l m t hi ckness of  
[ 0. 062] [ _____]  mm [ 2. 5] [ _____]  mi l s.   Pai nt i ng of  nonf er r ous met al s and 
cor r osi on r esi st i ng st eel  wi l l  not  be r equi r ed unl ess ot her wi se speci f i ed.

2. 25   SHOP ASSEMBLY AND TESTS

**************************************************************************
NOTE:   Shop t est s ar e necessar y t o ensur e pr oper  
assembly.

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

2. 25. 1   General

a.   Each machi ner y uni t  consi st i ng of  t he [ mot or , ]  [ br ake, ]  [ r educer , ]  
[ wi r e r ope dr ums] ,  [ wi r e r ope, ]  [ chai n] ,  [ coupl i ngs, ]  [ and bear i ngs]  
must  be compl et el y assembl ed [ on i t s st r uct ur al  st eel  base ( machi ner y 
base as i ndi cat ed) ]  [ wi t h i t s  r espect i ve mat i ng component ]  i n t he shop 
and t est ed [ wi t hout  t he [ sect or ]  [ bul l ]  gear  and pi ni on assembl y, ]  i n 
t he pr esence t he Cont r act i ng Of f i cer . [   The [ sect or ]  [ bul l ]  gear ,  
pi ni ons,  shaf t ,  and bear i ngs must  be compl et el y assembl ed,  shi mmed,  and 
al i gned i n t he shop on t he pi ni on suppor t  base. ]   Not i f y t he 
Cont r act i ng Of f i cer  at  l east  [ 10]  [ _____]  cal endar  days bef or e t est i ng 
of  each machi ner y uni t .   Thi s not i f i cat i on i ncl udes i nf or mat i on on how 
many uni t s wi l l  be t est ed and t he est i mat ed t i me f r ame i nvol ved wi t h 
each t est .

b.   The wi t nessi ng of  a par t i cul ar  t est  may be wai ved by t he Cont r act i ng 
Of f i cer ;  however ,  t he appr oved commi ssi oni ng shop t est  pr ocedur es,  
not i f i cat i on,  and document at i on must  st i l l  be per f or med as r equi r ed by 
t hese speci f i cat i ons.   Once i nf or med t hat  Gover nment  per sonnel  wi l l  
wi t ness t he t est ( s) ,  not i f y  t he Cont r act i ng Of f i cer  t hat  a par t i cul ar  
t est  i s  schedul ed as pl anned a mi ni mum of  48 hour s pr i or  t o t he 
t est ( s) .   Per f or m al l  necessar y pr epar at i ons and pr el i mi nar y t est i ng 
pr i or  t o i ssui ng t he 48 hour  not i f i cat i on.

c.   Commence t est i ng upon t he ar r i val  of  Gover nment  per sonnel  at  t he 
schedul ed l ocat i on and t i me.   Desi gn and f ur ni sh a t est  r i g and 
f aci l i t i es ( wi t hi n t he cont i nent al  Uni t ed St at es)  sui t abl e f or  
per f or mi ng t he t est s.   Submi t  det ai l s  of  t he t est  r i g and i t s 
l ocat i on.   Addr ess i n t he submi t t al  aspect s i ncl udi ng adequacy of  r i g 
st r engt h,  i ncl udi ng,  but  not  l i mi t ed t o,  f oundat i ons;  access t o t he 
t est  r i g;  avai l abi l i t y  of  sui t abl e power  and cr anes;  how t he wor k wi l l  
be pr ot ect ed;  how t he t est  measur ement s wi l l  be made;  and how t est  
r esul t s can be ver i f i ed.   Cl ean al l  bear i ng sur f aces and l ubr i cat i on 
l i nes and l ubr i cat e r educer  bear i ngs,  coupl i ngs,  and gear s bef or e t est s 
ar e begun.   Fi l l  al l  speed r educer s wi t h t he speci f i ed l ubr i cat i ng 
oi l ;   t r ansf er  of  l ubr i cat i ng oi l  f r om one uni t  t o anot her  i s  not  
al l owed.   El ect r i cal l y  connect  and oper at e t he mot or s,  br akes,  and 
cont r ol s at  r at ed vol t age.   Test  and shi p t he [ mot or , ]  [ speed r educer , ]  
[ and br ake machi ner y]  component s t o t he j ob- si t e f ul l y  assembl ed on t he 
st r uct ur al  st eel  base ( machi ner y base as i ndi cat ed) .

d.   [ The [ sect or ]  [ bul l ]  gear  and pi ni on assembl y must  be pr oper l y mat ch 
mar ked and di sassembl ed pr i or  t o shi pment .   ] Machi ner y t hat  i s  not  
t est ed or  ar r i ves on s i t e wi t hout  t he machi ner y base i nst al l ed wi l l  be 
r ej ect ed.   Rei mbur se t he Gover nment  f or  al l  t r avel ,  l odgi ng and per  
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di em cost s i ncur r ed f or  any Gover nment  wi t ness t est s t hat  f ai l  t o meet  
t he cont r act  speci f i cat i ons or  per f or mance r equi r ement s and r esul t  i n 
t he f act or y t est i ng bei ng t er mi nat ed,  post poned or  r eschedul ed t o 
cor r ect  t he def i c i enci es.  

2. 25. 2   Alignment

Conf or m al i gnment  of  i nt er connect i ng shaf t s t o t he i nst al l at i on 
r equi r ement s of  t he coupl i ng and gear  manuf act ur er s i n accor dance wi t h 
st andar d AGMA pr act i ces.   Accur at el y al i gn each machi ner y or  st r uct ur al  
uni t  by t he use of  st ai nl ess st eel  shi ms or  ot her  appr oved met hods so t hat  
no bi ndi ng i n any movi ng par t s or  di st or t i on of  any member  occur s bef or e i t  
i s  f ast ened i n pl ace.   The al i gnment  of  al l  par t s wi t h r espect  t o each 
ot her  must  be t r ue wi t hi n t he r espect i ve manuf act ur er ' s t ol er ances 
r equi r ed.   Set  machi nes t r ue t o t he el evat i ons i ndi cat ed.

2. 25. 3   Ant i - Sei ze Lubr i cant

Assembl e t hr eaded por t i ons of  t he assembl i es usi ng an ant i - sei ze l ubr i cant  
t hat  pr event s gal l i ng of  par t s and cor r osi on,  al l ows f or  easy di sassembl y 
of  par t s,  and r educes f r i c t i on unl ess ot her wi se not ed or  speci f i ed.   
Ant i - sei ze l ubr i cant  must  be a st andar d pr oduct  desi gned f or  t he i nt ended 
use.

2. 25. 4   Acceptance

Al l  r eadi ngs t aken f r om t he equi pment ,  component s or  assembl i es ar e 
r equi r ed t o be wi t hi n t he speci f i ed l i mi t s.   Fai l ur e of  any par t  t o meet  
t hese cont r act  r equi r ement s i s cause f or  r ej ect i on of  t he ent i r e quant i t y 
unt i l  act i on i s t aken t o cor r ect  def ect s and pr event  r ecur r ence and such 
act i ons have been appr oved by t he Cont r act i ng Of f i cer .   Ret est i ng i s 
subj ect  t o t he same r andom sampl i ng and t est i ng pr ocedur es as t he or i gi nal  
lots.

2. 25. 5   Gages

Make gages avai l abl e t o t he Gover nment  at  t he f abr i cat i on s i t e f or  use i n 
checki ng cr i t i cal  di mensi ons.   Gages ar e st eel  t ape,  ver ni er ,  mi cr omet er ,  
Gar  S22 Sur f ace Fi ni sh Compar at or ,  et c.

PART 3   EXECUTI ON

3. 1   STRUCTURAL FABRI CATI ON

3. 1. 1   General

Fabr i cat e component s and assembl i es i n compl i ance wi t h t he r equi r ement s of  
Sect i on 05 50 15,  CI VI L WORKS FABRI CATI ONS unl ess ot her wi se speci f i ed 
her ei n.   Wher e speci f i cat i on r equi r ement s ar e s i mi l ar l y cover ed i n bot h 
sect i ons t he speci f i cat i on sect i on,  appl y t he mor e st r i ngent  r equi r ement s.

3. 1. 2   Material

Mat er i al  must  be st r ai ght  bef or e bei ng l ai d of f  or  wor ked.   I f  
s t r ai ght eni ng i s  necessar y,  st r ai ght en by met hods t hat  do not  i mpai r  or  
al t er  t he met al .   Shar p k i nks,  bends,  or  over cut s of  mat er i al  ar e cause f or  
r ej ect i on of  t he mat er i al .   Mat er i al  wi t h wel ds wi l l  not  be accept ed except  
wher e wel di ng i s  speci f i ed,  i ndi cat ed,  or  ot her wi se appr oved.   Fl ame 
cut t i ng of  mat er i al  i s  not  al l owed.   Shear i ng must  be accur at el y done and 
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al l  por t i ons of  t he wor k neat l y f i ni shed.   Cor ner s must  be squar e and t r ue 
unl ess ot her wi se i ndi cat ed.

3. 1. 3   Di mensi onal  Tol er ances f or  St r uct ur al  Wor k

Measur e di mensi ons wi t h an appr oved cal i br at ed st eel  t ape,  ver ni er  cal i per ,  
mi cr omet er  of  appr oxi mat el y t he same t emper at ur e as t he mat er i al  bei ng 
measur ed at  t he t i me of  measur ement .   Di mensi ons must  compl y wi t h t he 
di mensi onal  t ol er ance speci f i ed i n ASTM A484/ A484M.

3. 2   MACHI NE WORK

3. 2. 1   Fi ni shed Sur f aces

a.   Sur f ace f i ni shes i ndi cat ed or  speci f i ed her ei n,  must  be i n accor dance 
with ASME B46. 1.   Det er mi ne compl i ance wi t h speci f i ed sur f ace by sense 
of  f eel  and by v i sual  i nspect i on of  t he wor k compar ed t o Roughness 
Compar i son Speci mens i n accor dance wi t h t he pr ovi s i ons of  ASME B46. 1.   
Val ues of  r oughness wi dt h and wavi ness hei ght  ar e not  speci f i ed but  
must  be consi st ent  wi t h t he gener al  t ype of  f i ni sh speci f i ed by 
r oughness hei ght .   Fl aws such as scr at ches,  r i dges,  hol es,  peaks,  
cr acks,  or  checks whi ch wi l l  make t he par t  unsui t abl e f or  t he i nt ended 
use ar e cause f or  r ej ect i on.

b.   Wher e t he f i ni sh i s not  i ndi cat ed or  speci f i ed,  t he t ype of  f i ni sh i s 
t hat  whi ch i s most  sui t abl e f or  t he par t i cul ar  sur f ace and pr ovi des t he 
c l ass of  f i t  r equi r ed.   Maxi mum sur f ace r oughness of  any sur f ace i s   
3. 175 µm 250 mi cr o- i nch.   I ndi cat e sur f aces t o be machi ne f i ni shed by 
symbol s whi ch conf or m t o ASME B46. 1.

3. 2. 2   Unf i ni shed Sur f aces

I n so f ar  as pr act i cabl e,  l ay out  al l  wor k t o secur e pr oper  mat chi ng of  
adj oi ni ng unf i ni shed sur f aces.   Wher e t her e i s a l ar ge di scr epancy bet ween 
adj oi ni ng unf i ni shed sur f aces,  chi p and gr i nd smoot h or  machi ne t o secur e 
pr oper  al i gnment .   Unf i ni shed sur f aces must  be t r ue t o t he l i nes and 
di mensi ons i ndi cat ed and must  be chi pped or  gr ound f r ee of  al l  pr oj ect i ons 
and r ough spot s.   Fi l l  depr essi ons or  hol es not  af f ect i ng t he st r engt h or  
usef ul ness of  t he par t s i n a manner  appr oved by t he Cont r act i ng Of f i cer .

3. 2. 3   Pi n Hol es

Pi n hol es must  be bor ed t r ue t o gages,  smoot h,  st r ai ght ,  and at  r i ght  
angl es t o t he axi s of  t he member .   Per f or m t he bor i ng af t er  t he member  i s 
secur el y f ast ened i n posi t i on.

3. 3   FI ELD QUALI TY ASSURANCE

Per f or m al l  speci f i ed qual i t y  cont r ol  i nspect i ons and t est s.   I mpl ement  and 
mai nt ai n an i nspect i on l og t o i nc l ude copi es of  al l  descr i pt i ve dat a f or  
al l  speci f i ed i nspect i ons and t est s.   Make t he i nspect i on l og avai l abl e 
i mmedi at el y t o t he Gover nment ' s i nspect or  upon r equest .   Submi t  a compl et e 
copy of  t he i nspect i on l og t o t he Gover nment  at  t he end of  speci f i ed 
i nspect i ons and t est s.   The Gover nment  r eser ves t he r i ght  t o wi t ness any 
and al l  speci f i ed qual i t y  cont r ol  ( QC)  pr ocedur es.   Pr ovi de t he Gover nment  
wi t h one- week advance not i ce of  QC pr ocedur e schedul i ng t o al l ow t i me f or  
wi t ness coor di nat i on.   Ful l y t est  r epl acement s f or  al l  r ej ect ed par t s as 
speci f i ed her ei n f or  t he or i gi nal  l ot s.
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3. 4   NONDESTRUCTI VE EXAMI NATI ON

3. 4. 1   NDT Agency Requi r ement s

Conduct  NDT exami nat i ons [ usi ng a t est i ng agency adequat el y equi pped and 
compet ent  t o per f or m such ser vi ces] [  or  ] [ usi ng sui t abl e equi pment  and 
qual i f i ed per sonnel ] .   [ I n ei t her  case,  pr ovi de]  [ Pr ovi de]  wr i t t en appr oval  
of  t he exami nat i on pr ocedur es and per f or m t he exami nat i on t est s i n t he 
pr esence of  t he Cont r act i ng Of f i cer .   Per sons per f or mi ng t he NDT 
exami nat i on must  be qual i f i ed f or  t he speci f i c  pr ocedur e used i n accor dance 
with ASNT SNT- TC- 1A.  Submi t  nondest r uct i ve exami nat i on cer t i f i cat i on of  
qual i f i ed per sons,  pr ocedur es and equi pment  per f or mi ng or  used f or  
nondest r uct i ve t est i ng.  

3. 4. 2   Nondest r uct i ve Test i ng ( NDT)  f or  Fl aws

For  al l  component s t o be f ur ni shed ul t r asoni cal l y scan a quant i t y 
r epr esent i ng appr oxi mat el y 5 per cent  of  t he t ot al  suppl i ed quant i t y  f or  
i nt er nal  def ect s as speci f i ed.   Sel ect  component s,  speci f i ed bel ow,  r equi r e 
( 100 per cent )  of  t he quant i t i es f ur ni shed t o be NDT exami ned t o sat i sf y t he 
speci f i c  r equi r ement s her ei n.   The mi ni mum quant i t i es and r equi r ement s f or  
t est i ng ar e shown i n TABLE 2,  bel ow.   Lot s f r om whi ch exami ned speci men 
par t s ar e sel ect ed must  consi st  of  at  l east  25 per cent  of  t he t ot al  
quant i t y of  each t ype par t  t o be f ur ni shed.   A l ot  i s  t he compl et ed 
component s of  a gi ven t ype avai l abl e at  t he i nspect i on s i t e.   The 
Cont r act i ng Of f i cer  wi l l  sel ect  par t s t o be exami ned at  r andom.   Not i f y t he 
Gover nment  one week pr i or  t o when t he l ot s ar e avai l abl e f or  speci men 
sel ect i on.   Fl awed speci mens ( excessi ve i ncl usi on s i ze,  out - of - t ol er ance 
di mensi on or  har dness,  or  excessi ve sur f ace r oughness)  ar e subj ect  t o 
rejection.

3. 4. 3   Qual i t y Assur ance Measur ement s

Conduct  i nspect i ons t o suppl ement  t he Qual i t y Cont r ol  NDT i n t he pr esence 
of  t he Cont r act i ng Of f i cer .   Thi s t est i ng i s t o ver i f y t hat  di mensi ons,  
har dness and f i ni sh ar e wi t hi n r equi r ed t ol er ances.   Per f or m t hi s t est i ng 
of  t he chai n component s at  t he f abr i cat i on s i t e.

Quant i t i es subj ect  t o t hi s t est i ng ar e speci f i ed i n Tabl e 2.   Par t s t o be 
exami ned wi l l  be sel ect ed at  r andom by t he Cont r act i ng Of f i cer .   Lot s f r om 
whi ch i nspect ed par t s ar e sel ect ed consi st  of  at  l east  25 per cent  of  t he 
t ot al  quant i t y of  each t ype par t  t o be f ur ni shed.   A l ot  i s  t he compl et ed 
component s of  a gi ven t ype avai l abl e at  t he i nspect i on s i t e.   Not i f y t he 
Gover nment  one week pr i or  t o when t he l ot s ar e avai l abl e f or  speci men 
sel ect i on and i nspect i on.   Mor e t han one t est i ng dat e may be r equi r ed.

TABLE 2 QUALI TY ASSURANCE TESTI NG

ITEM MEASURED AND RECORDED PARAMETERS NUMBER OF SPECI MENS
TESTED

[ Long Pi n 55/ 9- 12]
[ Nor mal  Pi n#1 55/ 9- 52]

[OD],[BHN],[FINISH],[UST]
[OD],[BHN],[FINISH],[UST]

2
13

Spacer  Sl eeve 55/ 9- 22 [ID],[OD],[BHN],[WIDTH],[FINISH] 15
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TABLE 2 QUALI TY ASSURANCE TESTI NG

ITEM MEASURED AND RECORDED PARAMETERS NUMBER OF SPECI MENS
TESTED

Col l ar  55/ 9- 82 [ID],[OD],[BHN],[WIDTH],[FINISH] 29

Si debar  55/ 9- 94 [ I D] , [ PI TCH] , [ WI DTH] , [ I D]  [ FI NI SH] ,  
[ SI DE FI NI SH] , [ UST]

69

Spacer  Washer  55/ 9- 152 [ID],[WIDTH] 1

Li nk Pl at e 55/ 9- 112 [ID],[WIDTH] 1

TABLE 2 Not es:

a.   OD = Out si de Di amet er ,  I D = I nsi de Di amet er ,  BHN = Br i nel l  Har dness 
Number ,  FI NI SH = Sur f ace Fi ni sh,  UST = Ul t r asoni c Scan Test

b.   Take t wo measur ement s per  par amet er  per  speci men.

c.   Test  speci men quant i t i es shown ar e at  l east  5 per cent  of  t he t ot al  
quant i t y f ur ni shed.   

d.   Measur e i nsi de di amet er s of  bot h bor es and t ake one measur ement  per  
bor e.   Measur e pi t ch t ol er ance der i ved f r om si debar  i nsi de di amet er  
edge t o edge measur ement s.   Take t wo har dness r eadi ngs per  speci men.   
Take t wo wi dt h measur ement s per  speci men.

e.   Measur e i nsi de and out s i de di amet er  of  each sel ect ed Bear i ng ( t hr ee 
measur ement s per  bor e and t hr ee measur ement s per  OD) .

3. 4. 4   Pi nt l e Component  Nondest r uct i ve Test i ng Exami nat i on

Al l  Pi nt l e bushi ngs,  bal l s and f abr i cat ed pi nt l e component s must  have 
ANSI / ASNT CP- 189, ASNT SNT- TC- 1A, AI A/ NAS NAS410 qual i f i ed per sonnel  
per f or m r adi ogr aphi c NDT t est i ng i n accor dance wi t h t he gui del i nes,  
pr act i ces and appl i cabl e t est i ng st andar ds set  f or t h i n ASTM E94/ E94M, 
ASTM E1742/ E1742M, ASTM E1030/ E1030M,  and ASTM E1032.   Al so t est  t he pi nt l e 
component s by magnet i c par t i c l e NDT met hods i n accor dance wi t h 
suppl ement ar y r equi r ement  S3. 1 of  ASTM A290/ A290M.   Ot her  NDT met hods ar e 
subj ect  t o Gover nment  appr oval .   Radi ogr aphi c accept ance cr i t er i a f or  
[ wel ds] [ cast i ngs]  sat i sf i es t he mi ni mum sever i t y l evel  r equi r ement s f or  a 
Gr ade I  condi t i on as def i ned by ASTM E1955.

**************************************************************************
NOTE:   I n some si t uat i ons wher e cast i ngs ar e 
speci f i ed sever i t y l evel  r equi r ement s i n accor dance 
wi t h r ef er ence r adi ogr aphs as out l i ned by ASTM E390 
may not  be appr opr i at e f or  def i ni ng accept ance 
cr i t er i a.   I n t hose si t uat i ons t he desi gner  may 
consi der  t he use of  t he f ol l owi ng par agr aph.

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

[ Any cr acks f ound ar e unaccept abl e and r eason f or  i mmedi at e r ej ect i on.   
Eval uat e al l  r el evant  i ndi cat i ons gr eat er  t han 1. 5 mm 1/ 16 i nch i n l engt h 
pr esent  on r adi ogr aphi c f i l ms agai nst  t he speci f i ed accept ance cr i t er i a.   
Wher e t he l engt h of  each i ndi cat i on ( l i )  wi t hi n an ar ea of  i nt er est  and 
al ong a cont i nuous st r ai ght  l i ne or i ent ed i n t he di r ect i on of  i nt er est  ar e 
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measur ed.   I f  t he di st ance bet ween t wo i ndi cat i ons i s smal l er  i n l engt h 
t han t he l engt h of  t he smal l er  i ndi cat i on t hen bot h i ndi cat i ons must  be 
added and t r eat ed as a s i ngl e i ndi cat i on t o i ncl ude t he di st ance of  bot h 
i ndi cat i ons as wel l  as t he di st ance bet ween t he i ndi cat i ons.   The t ot al  
i ndi cat i on l engt h i s obt ai ned as t he sum of  al l  i ndi cat i on l engt hs on a 
st r ai ght  l i ne wi t hi n t he ar ea of  i nt er est .   The maxi mum t ot al  i ndi cat i on 
l engt h ( l i m)  on any such si ngl e st r ai ght  l i ne i s used t o assess accept ance 
of  t he cast i ng bei ng eval uat ed. ]

**************************************************************************
NOTE:   The desi gner  must  speci f y a f eat ur e l engt h 
( Lf )  and t he maxi mum i ndi cat i on f r act i on l i mi t  
accept ance l evel ,  wher e Level  I  F=0. 1,  Level  I I  
F=0. 2,  Level  I I I  F=0. 3,  Level  I V F=0. 4,  Level  V 
F=0.5.

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

[ Thi s maxi mum t ot al  i ndi cat i on l engt h ( l i m)  i s  di v i ded by t he f eat ur e l engt h 
( Lf ) ,  wher e ( Lf )  equal s [ _____]  mm i nches,  t o cal cul at e t he i ndi cat i on 
f r act i on F ( F = l i m /  Lf ) .   The val ue of  i ndi cat i on f r act i on F must  be 
accept abl e f or  val ues l ess t han a [ Level  I  F=0. 1] [ _____] . [   Pr ovi de 
[ 7] [ _____]  day advance not i ce of  t he NDT t est i ng and per f or m al l  t est i ng i n 
t he pr esence of  t he Cont r act i ng Of f i cer . ] [   I f  t est i ng and cer t i f i cat i on i s 
not  per f or med i n t he pr esence of  t he Cont r act i ng Of f i cer ,  t he Gover nment  
r eser ves t he r i ght  t o per f or m i ndependent  qual i t y  ver i f i cat i on and t he 
accept abl e t ot al  i ndi cat i on l engt h ( l i m)  f or  t he accept abl e i ndi cat i on 
f r act i on Level  wi l l  be i ncr eased by  1. 5 mm 1/ 16 i nch f or  t he cal cul at i on 
t o account  f or  r epr oduci bi l i t y  i n t he eval uat i on. ] [   The manuf act ur er  must  
cer t i f y  i n wr i t i ng t hat  t he i nspect i on was per f or med i n accor dance wi t h t he 
r equi r ement s speci f i ed and f ound t o meet  or  exceed t he r equi r ement s of  t he 
speci f i ed i nspect i on l evel . ] ]

3. 4. 5   Gear  Nondest r uct i ve Test i ng Exami nat i on

Per f or m magnet i c  par t i c l e and l i qui d dye penet r ant  exami nat i on af t er  
f abr i cat i on of  al l  gear s.   Conduct  t he t est i ng i n accor dance wi t h t he 
r equi r ement s set  f or t h i n ASTM E709 and ASTM E165/ E165M,  r espect i vel y.   
Gear s f ound t o have unaccept abl e r el evant  i ndi cat i ons ar e cause f or  
r ej ect i on of  t he gear  component .

3. 4. 5. 1   Gear  Teet h ( Magnet i c Par t i c l e or  Dye Penet r ant )

The gear  t eet h ar e def i ned as [ al l  mat er i al ]  [ beyond a r adi us of  [ _____]  mm 
[ _____]  f eet  [ _____]  i nches] .   Onl y i ndi cat i ons wi t h maj or  di mensi ons 
gr eat er  t han 1. 5 mm 1/ 16- i nch ar e consi der ed r el evant .   The f ol l owi ng 
r el evant  i ndi cat i ons ar e unaccept abl e:

a.   Any l i near  i ndi cat i ons gr eat er  t han [ 4. 8] [ _____]   mm [ 3/ 16] [ _____] - i nch 
( a l i near  i ndi cat i on i s def i ned as havi ng l engt h t hr ee t i mes i t s wi dt h)

b.   Rounded i ndi cat i ons wi t h di mensi ons gr eat er  t han [ 4. 8] [ _____]   mm 
[3/16][_____]-inch

c.   Four  or  mor e r el evant  i ndi cat i ons i n a l i ne separ at ed by [ 1. 5] [ _____]   
mm [ 1/ 16] [ _____] - i nch or  l ess,  edge t o edge

d.   Ten or  mor e r el evant  i ndi cat i ons i n any 3870 squar e  mm 6 squar e i nches 
of  sur f ace wi t h t he maj or  di mensi on of  t hi s ar ea not  t o exceed 150  mm 
6 i nches when t aken i n t he most  unf avor abl e or i ent at i on r el at i ve t o t he 
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i ndi cat i ons bei ng eval uat ed

3. 4. 5. 2   Gear  Spokes and Hub ( Dye Penet r ant )

The gear  spokes and hub ar e def i ned as al l  mat er i al  i nsi de a r adi us of  
[ _____]  mm i nches.   Onl y i ndi cat i ons wi t h maj or  di mensi ons gr eat er  t han [ 6]  
[ _____]  mm [ 1/ 4]  [ _____] - i nch ar e consi der ed r el evant .   The f ol l owi ng 
r el evant  i ndi cat i ons ar e unaccept abl e:

a.   Any l i near  i ndi cat i ons gr eat er  t han [ 13]  [ _____]  mm [ 1/ 2]  [ _____] - i nch 
( a l i near  i ndi cat i on i s def i ned as havi ng l engt h t hr ee t i mes i t s wi dt h)

b.   Rounded i ndi cat i ons wi t h di mensi ons gr eat er  t han [ 6]  [ _____]  mm [ 1/ 4]  
[_____]-inch

c.   Four  or  mor e r el evant  i ndi cat i ons i n a l i ne separ at ed by [ 3]  [ _____]  mm 
[ 1/ 8]  [ _____] - i nch or  l ess,  edge t o edge

d.   Ten or  mor e r el evant  i ndi cat i ons i n any 3870 squar e  mm 6 squar e i nches 
of  sur f ace wi t h t he maj or  di mensi on of  t hi s ar ea not  t o exceed 150  mm 
6 i nches when t aken i n t he most  unf avor abl e or i ent at i on r el at i ve t o t he 
i ndi cat i ons bei ng eval uat ed

3. 4. 6   Pocket  Wheel  Nondest r uct i ve Test i ng Exami nat i on

3. 4. 6. 1   Ul t r asoni c Exami nat i on

Per f or m ul t r asoni c exami nat i on of  al l  pocket  wheel s i n accor dance wi t h 
suppl ement ar y r equi r ement  [ S3. 2 of  ASTM A290/ A290M]  [ _____] ,  af t er  
pr el i mi nar y machi ni ng of  pl ai n sur f aces of  t he r i ng pr i or  t o heat  
t r eat ment .   I n t he st r ai ght - beam met hod of  exami nat i on,  use t he 
back- r ef l ect i on met hod of  t uni ng i n accor dance wi t h [ ASTM A388/ A388M
] [ _____] .   I n addi t i on t o t he r epor t abl e condi t i ons of  ASTM A388/ A388M 
[ _____] ,  r ecor d i ndi cat i ons exceedi ng t he r esul t ant  back- r ef l ect i on.   
Unl ess al l  i nj ur i ous def ect s ar e t o be compl et el y r emoved by f i nal  
machi ni ng,  a f or gi ng i s unaccept abl e when one or  mor e r ef l ect i ons ar e 
pr esent  pr oduci ng i ndi cat i ons accompani ed by a compl et e l oss of  
back- r ef l ect i on,  not  at t r i but abl e t o nor  associ at ed wi t h t he geomet r i c 
conf i gur at i on.   For  t hi s pur pose,  a back- r ef l ect i on of  l ess t han 5 per cent  
of  f ul l  scr een hei ght  i s  consi der ed compl et e l oss of  back- r ef l ect i on.   I n 
t he angl e- beam met hod of  exami nat i on,  cut  cal i br at i on not ches i nt o t he 
i nsi de di amet er  and out s i de di amet er  sur f aces i n accor dance wi t h 
ASTM A388/ A388M [ _____] .   A f or gi ng t hat  cont ai ns a di scont i nui t y  whi ch 
r esul t s i n an i ndi cat i on exceedi ng t he ampl i t ude of  t he r ef er ence l i ne i s 
subj ect  t o r ej ect i on.   Repor t  of  t he ul t r asoni c t est  i n compl i ance wi t h 
ASTM A388/ A388M [ _____] .   Addi t i onal  non- dest r uct i ve exami nat i on or  
t r epanni ng may be empl oyed t o r esol ve quest i ons of  i nt er pr et at i on of  
ul t r asoni c i ndi cat i ons.

3. 4. 6. 2   Magnet i c Par t i c l e Exami nat i on

Per f or m magnet i c  par t i c l e exami nat i on on al l  pocket  wheel s i n accor dance 
wi t h suppl ement ar y r equi r ement  [ S3. 1 of  ASTM A290/ A290M]  [ _____] ,  af t er  
heat  t r eat ment  and af t er  t he chai n pocket  r ecesses ar e f ul l y  cont our ed,  but  
not  necessar i l y  f i nal l y  machi ned.   Onl y i ndi cat i ons wi t h maj or  di mensi ons 
gr eat er  t han 1. 5  mm 1/ 16- i nch ar e consi der ed r el evant .   The f ol l owi ng 
r el evant  i ndi cat i ons ar e unaccept abl e:

a.   Any l i near  i ndi cat i ons gr eat er  t han [ 5]  [ _____]  mm [ 3/ 16]  [ _____] - i nch 
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( a l i near  i ndi cat i on i s def i ned as havi ng l engt h t hr ee t i mes i t s wi dt h)

b.   Rounded i ndi cat i ons wi t h di mensi ons gr eat er  t han [ 5]  [ _____]  mm [ 3/ 16]  
[_____]-inch

c.   Four  or  mor e r el evant  i ndi cat i ons i n a l i ne separ at ed by [ 1. 5]  [ _____]  
mm [ 1/ 16]  [ _____] - i nch or  l ess,  edge t o edge

d.   Ten or  mor e r el evant  i ndi cat i ons i n any 3870 squar e  mm 6 squar e i nches 
of  sur f ace wi t h t he maj or  di mensi on of  t hi s ar ea not  t o exceed 150  mm 
6 i nches when t aken i n t he most  unf avor abl e or i ent at i on r el at i ve t o t he 
i ndi cat i ons bei ng eval uat ed

3. 4. 7   Hoi st i ng Dr um Nondest r uct i ve Test i ng Exami nat i on

Per f or m nondest r uct i ve t est i ng on al l  chai n and wi r e r ope hoi st i ng dr ums.   
Af t er  st r ess r el i ef ,  t est  t he sur f aces of  al l  compl et ed wel ds i ncl udi ng 
adj acent  heat - af f ect ed zones and f ace of  dr um gr ooves/ socket s usi ng a 
l i qui d dye penet r ant  met hod f or  t he pr esence of  f l aws.   Al t er nat e met hods 
of  non- dest r uct i ve t est i ng whi ch woul d be equal  t o or  mor e ef f ect i ve t han 
t he l i qui d dye penet r ant  met hod may be used i f  appr oved by t he Cont r act i ng 
Officer.

3. 4. 8   Engi neer ed Chai n Nondest r uct i ve Test i ng Exami nat i on

3. 4. 8. 1   Si debar  Test s

Test  s i debar s i n t he machi ned and har dened st at e.   Ul t r asoni cal l y exami ne 
si debar s i n accor dance wi t h ASTM A578/ A578M and ASTM E114.   Speci mens wi t h 
i ncl usi on ( def ect )  s i ze gr eat er  t han 5 mm 0. 20 i nch i n any di r ect i on ar e 
unacceptable.

3. 4. 8. 2   Pi n Test s

Test  pi ns i n t he machi ned and har dened st at e.   Test ed pi ns must  have ends 
f i ni shed t o 3 µm 125 mi cr o- i nches or  smoot her  t o al l ow axi al  di r ect i on 
ul t r asound scans.   Ul t r asoni cal l y  exami ne pi ns i n accor dance wi t h 
ASTM A578/ A578M and ASTM E114.   Speci mens wi t h i ncl usi on ( def ect )  s i ze 
gr eat er  t han 5 mm 0. 20 i nch i n any di r ect i on ar e unaccept abl e.

3. 5   GEAR CERTI FI CATI ON

Pr epar e cer t i f i ed pr of i l e ( i nvol ut e)  char t s and cer t i f i ed t oot h al i gnment  
( l ead)  char t s f or  al l  gear s f abr i cat ed t o meet  t he Amer i can Gear  
Manuf act ur er ' s Associ at i on AGMA gear  qual i t y  as speci f i ed f or  each gear  t o 
be f abr i cat ed.   Sat i sf y a mi ni mum cont act  r at i o of  1. 5 or  hi gher .   These 
char t s must  be accur at e t o wi t hi n +/ - 0. 0125 mm 0. 0005 i nches and dr awn 
di r ect l y by met r ol ogy met hods and t he use of  a cal i br at ed pr obe coor di nat e 
measur i ng machi ne t hat  meet s t he r equi r ement s of  I SO 10360- 2.   Submi t  t hese 
char t s f or  bot h f aces of  al l  dr i ven gear  and dr i ve pi ni on gear  t eet h 
ar r angement s.   The t oot h al i gnment  char t s must  span t he ent i r e f ace wi dt h 
of  t he t oot h at  t he pi t ch l i ne and i ndi cat e t he t oot h cent er l i ne.   The 
pr of i l e char t s must  i ndi cat e t he t heor et i cal  i nvol ut e l i ne and span f r om 
base ci r c l e t o t oot h t i p at  t he t oot h cent er l i ne.   Label  scal es on al l  
char t s.   Char t s must  be t r aceabl e t o t he speci f i c  t eet h f r om whi ch t hey ar e 
measured.
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3. 6   CHAI N CERTI FI CATI ON

The f i ni shed l engt h of  chai ns and assembl i es shal l  not  var y mor e t han a 
[ 6] [ _____]   mm [ 1/ 4] [ _____] - i nch f r om t he l engt h of  i t s  r espect i ve mat e.   
Measur e l engt h wi t h t he chai ns under  a nomi nal  l oad t o el i mi nat e s l ack 
bet ween l i nks.   Chai ns must  be st r ai ght  and al i gned when under  l oad wi t hout  
v i s i bl e t wi st s,  k i nks,  bends or  r unout .   At t ach a t aut  st r i ng l i ne at  each 
end of  t he chai n under  nomi nal  l oad t o v i sual l y i nspect  f or  st r ai ght ness.   
The st r i ng l i ne must  not  devi at e away f r om t he chai n sur f ace by mor e t han 
[ 13] [ _____]  mm [ 1/ 2] [ _____]  i nch at  any poi nt  al ong t he ent i r e l engt h of  
chai n.   Mat ch and mat ch mar k chai ns i n pai r s wi t h an i ndel i bl e dye.   I n 
addi t i on,  mat ch mar k chai n pi ns and l i nk bar s wi t h met al  st amped 
al pha- numer i c char act er s.

3. 7   HOI STI NG DRUM AND SHEAVE CERTI FI CATI ON

Al l  wi r e r ope hoi st i ng dr ums and sheaves must  have t he gr ooves ver i f i ed f or  
s i ze and cont our  wi t h a gr oove gage ( nomi nal  s i ze pl us f ul l  over si ze 
per cent age) .   The gr ooves must  meet  t he cont act  ar ea and gr oove di mensi on 
l i mi t at i ons est abl i shed wi t hi n t he Wi r e Rope User s Gui de.   Al l  wi r e r ope 
gr ooves and r unni ng sur f aces must  be unpai nt ed.

[ Mul t i - dr um assembl i es t hat  ar e connect ed t o t he same dr i ven machi ner y must  
have dr um geomet r y f or  synchr onous dr ums cer t i f i ed by met r ol ogy met hods and 
t he use of  a cal i br at ed pr obe coor di nat e measur i ng machi ne t hat  meet s t he 
r equi r ement s of  I SO 10360- 2.   Cer t i f y  t he di mensi onal  dat a f or  each dr um 
and submi t  t he r esul t s. ]   [ Mul t i - dr um assembl i es t hat  ar e connect ed t o t he 
same dr i ven machi ner y must  be shop t est ed and measur ed t o demonst r at e t he 
abi l i t y  t o r eeve equal  l engt hs of  wi r e r ope on each commonl y dr i ven wi r e 
r ope dr um.   The t est i ng measur ement s must  be by di r ect  measur ement  of  wi r e 
r ope l engt h and wi r e r ope t ensi on when an i nt er connect ed t ensi on l oad i s 
appl i ed t o t he wi r e r opes and dr ums.   Cont i nuousl y moni t or  t he t ensi on i n 
each wi r e r ope dur i ng t he t est i ng.   Wi nd dr ums wi t h suf f i c i ent  l engt h of  
pr e- st r et ched wi r e r ope t o f i l l  al l  dr um gr ooves or  a s i ngl e l ayer  of  wi r e 
r ope wound on gr oovel ess dr ums.   The dr ums ar e consi der ed synchr onous and 
equal  when t he t ensi on i n each wi r e r ope does not  devi at e mor e t han 
[ 5] [ _____]  per cent  f r om t he i ni t i al  wi r e r ope t ensi on measur ed at  t he 
i ni t i at i on of  t he t est i ng] .

3. 8   HOI STI NG MACHI NERY AND DRUM SHOP LOAD TEST

The t est  pr ocedur e appl i es t o al l  uni t s and i ncl ude r ai s i ng and l ower i ng a 
[ _____]  kg pound t est  l oad ( [ _____]  kg pounds on each dr um)  ver t i cal l y  
t hr ough a di st ance of  [ _____]  mm f eet .   Suspend t he l oad f r om t he act ual  
ser vi ce hoi st i ng wi r e r opes.   The wi r e r ope dr ums must  make [ _____]  
r evol ut i ons t o r ai se and t he same t o l ower  t he l oad,  and t hi s shal l  be done 
t hr ee t i mes i n successi on at  hi gh and l ow speeds wi t hout  s i gni f i cant  
i nt er r upt i on.   I nspect  t he wi r e r ope dr ums t o ensur e pr oper  r eevi ng of  t he 
wi r e r ope.   Demonst r at e t he br akes t o hol d t he t est  l oad st at i cal l y  and 
upon r ecei v i ng a st op t r avel  command i n each di r ect i on of  t r avel .   Any 
br ake hand r el ease speci f i ed must  have i t s oper at i on demonst r at ed by 
gr adual l y al l owi ng t he suspended l oad t o begi n movement  and cat chi ng t he 
l oad upon r el ease of  t he handl e.  Submi t  shop t est  i nf or mat i on t o i ncl ude 
t he pr oposed shop t est  pr ocedur es,  t est  r i g det ai l s ,  f i nal  shop t est  
pr ocedur es,  and t est  r esul t  dat a sheet s.

3. 9   POCKET WHEEL [ SPROCKET]  SHOP LOAD TEST

[ a.   Submi t  shop t est  i nf or mat i on t o i ncl ude t he pr oposed shop t est  
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pr ocedur es,  t est  r i g det ai l s ,  f i nal  shop t est  pr ocedur es,  and t est  
r esul t  dat a sheet s.  Conduct  a l oad t est  f or  each compl et e 
[ t ai nt er ] [ _______]  gat e assembl y of  [ t wo] [ ___]  pocket  wheel s 
[ spr ocket s] ,  [ f our ] [ _____]  chai ns,  gat e connect i on assembl i es,  spr ocket  
shaf t  gear s,  shaf t s,  chai n guar ds,  and bear i ngs,  pr i or  t o i nst al l at i on 
of  any hoi st  on t he [ ser vi ce br i dge] [ _____] .   Pr i or  t o any l oad t est s 
bei ng per f or med al l  submi t t al s f or  mat er i al s and component s must  have 
been appr oved by t he Cont r act i ng Of f i cer .   Per f or m t he assembl y and 
l oad t est .   The l oad t est  wi l l  be wi t nessed by t he Cont r act i ng Of f i cer ,  
unl ess ot her wi se wai ved.   Pr ovi de  [ 7] [ _____]  wor k i ng days not i ce 
bef or e t he t est i ng.  Desi gn and f ur ni sh a t est  r i g and f aci l i t i es 
sui t abl e f or  per f or mi ng t he assembl y and t est i ng.   Submi t  Shop Load 
Test  Ri g and Locat i on det ai l s  of  t he t est  r i g and i t s l ocat i on f or  
eval uat i on.   The eval uat i on wi l l  addr ess aspect s i ncl udi ng adequacy of  
r i g st r engt h i nc l udi ng,  but  not  l i mi t ed t o,  f oundat i ons;  access t o t he 
t est  r i g;  avai l abi l i t y  of  sui t abl e cr anes;  how t he wor k wi l l  be 
pr ot ect ed,  how t he t est  measur ement s wi l l  be made,  and how t est  
r esul t s,  i ncl udi ng t est  l oad,  can be ver i f i ed. ]

[ [ a] [ b] .   The l oad t est  consi st s of  r ai s i ng and l ower i ng a t est  l oad 
ver t i cal l y  t hr ough a di st ance of   [ 3] [ _____]   m [ 10] [ _____]  f eet  [ ___]  
usi ng t he act ual  equi pment  f ur ni shed f or  t hi s cont r act .   The t est  r i g 
must ,  as a mi ni mum,  i ncor por at e t he use of  t he pocket  wheel ,  shaf t ,  
chai n,  and gat e connect i on assembl i es.   Al t er nat e conf i gur at i ons of  t he 
t est  r i g t hat  s i mul at es r ai s i ng and l ower i ng of  t he t est  l oad wi l l  be 
consi der ed.   Load one end of  t he chai n and l eave one end sl ack.   Ensur e 
t hat  t he chai n ext endi ng f r om t he t est  l oad passes over  t he t op of  t he 
pocket  wheel  i n t he same di r ect i on as i n t he f i nal  i nst al l at i on.   The 
t ot al  t est  l oad on [ f our ] [ _____]  chai ns must  be [ 965] [ _____]  kN 
[ 217, 000] [ _____]  pounds.   Connect  t he l oad t o t he act ual  hoi st i ng 
chai ns of  t he hoi st  t hat  wi l l  be i nst al l ed i n t he f i el d.   Dur i ng t he 
t est ,  t he pocket  wheel s must  make [ 1. 5] [ _____]  r evol ut i ons t o r ai se and 
t he same t o l ower  t he t est  l oad,  and t hi s must  be done [ t hr ee] [ _____]  
t i mes i n successi on wi t hout  s i gni f i cant  i nt er r upt i on.   The chai n must  
ent er ,  r i de i n,  and exi t  t he pocket  wheel  wi t hout  bi ndi ng or  s l i ppi ng. ]

[ [ b] [ c] .   Pr i or  t o any oper at i on of  t he assembl y,  i nspect  f or  pr oper  
or i ent at i on and st r ai ght  al i gnment .  Pr i or  t o di sassembl y,  mat ch mar k 
mat i ng par t s of  t he hoi st  i n accor dance wi t h a syst em of  number i ng 
appr oved by t he Cont r act i ng Of f i cer . ]

3. 10   WELDING

Unl ess ot her wi se speci f i ed,  conf or m wel di ng t o t he pr ovi s i ons of  
AWS D1. 1/ D1. 1M,  Sect i ons 1 t hr ough 8 and Sect i on 10.   Wel der s and wel di ng 
oper at or s must  pass t he qual i f i cat i on t est s as pr escr i bed by AWS D1. 1/ D1. 1M, 
Sect i on 5 bef or e bei ng assi gned t o pr oduct i on wor k.  Submi t  cer t i f i cat i ons 
showi ng qual i f i cat i on of   wel der s and wel di ng oper at or s pr i or  t o commenci ng 
fabrication.

3. 11   MI SCELLANEOUS PROVI SI ONS

3. 11. 1   Cl eani ng of  Cor r osi on- Resi st i ng St eel

Af t er  f abr i cat i on,  r emove oi l ,  pai nt ,  and ot her  f or ei gn subst ances f r om 
cor r osi on- r esi st i ng st eel  sur f aces.   Cl ean by vapor  degr easi ng or  by t he 
use of  c l eaner s of  t he al kal i ne,  emul si on,  or  sol vent  t ype.   Af t er  t he 
sur f aces have been cl eaned,  f i nal  r i nse wi t h c l ean wat er  f ol l owed by a 24 
hour  per i od dur i ng whi ch t he sur f aces ar e i nt er mi t t ent l y wet  wi t h c l ean 
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wat er  and t hen al l owed t o dr y f or  t he pur pose of  i nspect i ng t he c l ean 
sur f aces.   Vi sual l y i nspect  t he sur f aces f or  evi dence of  pai nt ,  oi l ,  
gr ease,  wel di ng s l ag,  heat  t r eat ment  scal e,  i r on r ust ,  or  ot her  f or ms of  
cont ami nat i on.   I f  evi dence of  f or ei gn subst ance exi st s,  c l ean t he sur f ace 
i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  ASTM A380/ A380M.   Submi t  
t he pr oposed met hod of  t r eat ment .   Af t er  t r eat ment  v i sual l y r ei nspect  t he 
sur f aces.   Br ushes used t o r emove f or ei gn subst ances must  have onl y 
st ai nl ess st eel  or  nonmet al l i c  br i st l es.   Remove any cont ami nat i on 
occur r i ng subsequent  t o t he i ni t i al  c l eani ng by one or  mor e of  t he met hods 
i ndi cat ed above.

3. 11. 2   Pr ot ect i on of  Fi ni shed Wor k

Submi t  an equi pment  pr ot ect i on pl an wi t h det ai l ed i nf or mat i on on t he 
met hod( s)  pr oposed t o pr ot ect  t he exi st i ng equi pment  f r om such oper at i ons 
as power  washi ng,  abr asi ve bl ast  c l eani ng,  wel di ng,  pl acement  of  concr et e,  
and pai nt i ng.   Thor oughl y c l ean machi ned sur f aces of  f or ei gn mat t er .   
Pr ot ect  al l  f i ni shed sur f aces by sui t abl e means.   Unassembl ed pi ns and 
bol t s must  be oi l ed and wr apped wi t h moi st ur e- r esi st ant  paper  or  pr ot ect ed 
by ot her  appr oved means.

3. 11. 3   Lubrication

Lubr i cat e al l  t he component s of  t he equi pment  r equi r i ng l ubr i cat i on usi ng 
onl y t he l ubr i cant s [ speci f i ed]  [ whi ch have been pr ovi ded by t he 
Gover nment ] .   Pr ovi de and l ubr i cat e t he component s and assembl i es,  i n t hei r  
ent i r et y,  af t er  assembl y wi t h a [ f ood gr ade] [ _____]  l ubr i cant  whi ch meet s 
t he f ol l owi ng mi ni mum char act er i s t i cs:

I SO Gr ade 46

Four  Bal l  Wear  Test  ( ASTM D4172) 0. 39 mm

Fal ex EP ( ASTM D3233) 100 pounds f or ce

3. 12   FI ELD ERECTI ON AND TESTS

3. 12. 1   General

Per f or m f i el d er ect i on and f i el d t est s.   I nst al l  t he machi ner y under  
super vi s i on of  t he er ect i ng engi neer  under  t he pr ovi s i ons of  par agr aph 
ERECTI NG ENGI NEER.   Submi t  t he i nst al l at i on and al i gnment  pr ocedur e and 
i nst al l  i n wi t h t he appr oved pr ocedur e.   The pr ocedur e must  i ncl ude 
consi der at i on of  al l  t he ot her  wor k t hat  i s  obl i gat ed t o be per f or med at  
t he s i t e [ Lock]  [ and]  [ Dam] ;  and al so t he oper at i ng r egi me f or  t he [ Lock]  
[ and ] [ Dam]  gat es whi ch t he Gover nment  wi l l  enf or ce,  as descr i bed and 
speci f i ed i n t he SPECI AL CLAUSES.   Base t he pr ocedur e on a pr oper  sequence 
of  const r uct i on t hat  wi l l  compl et e t he wor k wi t h saf et y,  ef f i c i ency,  and i n 
f ul l  accor dance wi t h t hese speci f i cat i ons.   Submi t  f or  appr oval  any Gat e 
Suppor t  Met hod t o be used.   I ncl ude det ai l ed i nf or mat i on on t he met hod 
pr oposed t o suppor t  t he [ t ai nt er ]  gat e dur i ng t he wor k del i neat ed i n t hi s 
sect i on.  The suppor t  met hod,  engi neer i ng comput at i ons,  and suppor t  dr awi ngs 
shal l  be desi gned and cer t i f i ed by a l i censed pr of essi onal  engi neer .

3. 12. 2   Gener al  Test  Pr ocedur e

The Cont r act or  shal l  submi t  t he commi ssi oni ng,  pr e- f unct i onal  and 
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f unct i onal  checkl i st  t est  pr ocedur es,  wi t h a bl ank t est  r esul t s dat a sheet  
f or  each,   pr i or  t o t he commencement  of  any t est s.   Compl et e al l  
Pr e- Funct i onal  checkl i st s pr i or  t o per f or mi ng Funct i onal  oper at i onal  
t est s.   The t est i ng must  compl y wi t h t he r equi r ement s her ei n and as 
speci f i ed bel ow.   The t est  pr ocedur e must  consi st  of  oper at i ng t he uni t s 
wi t h no l oad at  hi gh speed i n bot h di r ect i ons f or  [ 15] [ _____]  mi nut es and 
at  l ow speed i n bot h di r ect i ons f or  [ 10] [ _____]  mi nut es. [   VFD cont r ol l ed 
equi pment  must  be r amped i n speed f r om l ow t o hi gh and hi gh t o l ow f or  
nor mal  oper at i on sequenci ng. ]   I nspect  each pi ece of  equi pment  f or  smoot h 
oper at i on and pr oper  al i gnment  and check al l  necessar y c l ear ances t o ensur e 
v i br at i on,  bi ndi ng,  or  excessi ve heat  does not  occur  i n any movi ng par t .   
Dur i ng t he t est ,  pr ovi de r eadi ngs of  mot or  cur r ent ,  RPM,  vol t age,  and 
bear i ng t emper at ur e.   St op t he t est  i mmedi at el y i f  t her e i s any undue 
noi se,  v i br at i on,  or  heat  devel oped i n any of  t he equi pment .   Af t er  
cor r ect i on of  al i gnment  and/ or  al l  ot her  causes f or  t he i nt er r upt i on of  t he 
t est ,  r ei nspect  t he uni t  and r esume t est i ng when per mi t t ed by t he 
Cont r act i ng Of f i cer .   Submi t  f i nal  oper at i ng t est  r esul t s f or  each uni t .

3. 12. 3   Cr ane Avai l abi l i t y

The Gover nment ' s  exi st i ng cr anes wi l l  not  be avai l abl e f or  use i n 
i nst al l at i on of  t he machi ner y.

3. 12. 4   Schedule

Schedul e and coor di nat e oper at i ons wi t h t he Cont r act i ng Of f i cer  f or  t he 
Gover nment ' s i nst al l at i on and r emoval  of  t he bul kheads f or  t he [ t ai nt er ]  
gates.

3. 12. 5   Wi r e Rope Tensi oni ng

Submi t  t he [ Fi el d Tensi oni ng and]  Oper at i ng Test  Pr ocedur e,  wi t h a bl ank 
t est  r esul t s dat a sheet ,  pr i or  t o t he commencement  of  any f i el d t est s. [   
Shi m and l evel  each [ sect or  and pi ni on]  suppor t  base pr i or  t o f i nal  
gr out i ng wi t h at t ent i on gi ven t o mai nt ai ni ng t he el evat i ons 
i ndi cat ed. ] Submi t  det ai l s  f or  t he measur i ng t ensi on pr ocedur e used t o 
measur e wi r e r ope,  [ chai n]  t ensi on dur i ng i nst al l at i on.   Base t he wi r e r ope 
f i el d t ensi oni ng pr ocedur e on t he f ol l owi ng st eps.   Upon connect i on of  t he 
wi r e r ope t o t he [ val ves]  gat es,  equal i ze t he t ensi on i n t he cabl es by t he 
use of  a hydr aul i c power  pack or  hydr aul i c r am t o appl y an equal  hor i zont al  
f or ce ( per pendi cul ar  t o t he cabl e axi s)  on each cabl e and measur i ng t he 
cabl e def l ect i ons at  t he poi nt  of  f or ce appl i cat i on.   Appl y t he f or ces t o 
t he cabl es at  a common el evat i on when t he cabl es ar e under  l oad.   Make 
adj ust ment s t o t he cabl es ( t o equal i ze cabl e t ensi ons)  at  t he [ val ve 
dr um] [ adj ust abl e cabl e connect i on] [ _____] .   Equal  t ensi oni ng wi l l  be 
consi der ed achi eved when t he def l ect i ons of  t he [ t wo] [ _____]  cabl es ar e 
wi t hi n 5 per cent  of  each ot her .   Measur ed def l ect i ons must  be gr eat er  t han 
63 mm 2- 1/ 2 i nches at  t he t i me t hey ar e consi der ed equal .   Af t er  f i nal  
t ensi oni ng,  t he [ cabl e end socket ] [ adj ust abl e connect i on]  must  be 
[ wel ded] [ mechani cal l y secur ed]  t o t he dr um as i ndi cat ed.   Af t er  t he uni t s 
have been i nst al l ed [ and t he f i el d t ensi oni ng t est s ar e compl et e] ,  oper at e 
each compl et e [ gat e]  [ and val ve]  uni t  [ _____]  cycl es,  as i ndi cat ed,  t o 
demonst r at e t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer  t hat  t he 
r equi r ement s of  t he speci f i cat i ons have been met  and t hat  t he per f or mance 
of  t he equi pment  i s  sat i sf act or y f or  t he pur pose i nt ended.   Dur i ng t he 
t est ,  pr ovi de r eadi ngs of  mot or  RPM,  cur r ent ,  and vol t age t o t he 
Cont r act i ng Of f i cer  as dat a t o enabl e est i mat i on of  t he mot or  kW hor sepower  
devel oped.   Submi t  f i nal  [ f i el d t ensi oni ng and]  oper at i ng t est  r esul t s f or  
each uni t .
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3. 12. 6   Round Li nk Chai n Tensi oni ng

I nst al l  hoi st i ng chai ns such t o obt ai n equal  t ensi on i n t he chai ns when 
hoi st i ng t he gat e.   Wi t h pr oper  pr ecaut i on obser ved t o r est r ai n 
uncont r ol l ed movement  of  t he chai ns,  t he cr oss shaf t  coupl i ngs may be 
di sengaged and r ot at ed t o per f or m gr oss chai n t ensi on adj ust ment .   Use t he 
gat e connect i on and t ur nbuckl e f or  f i nal  adj ust ment .   The i nst al l at i on 
pr ocedur e must  def i ne t he met hod t o be used.   Measur e chai n t ensi ons usi ng 
a l i near  dynamomet er ,  st r ai n gauges wi t h i nst r ument at i on,  or  ot her  appr oved 
di r ect  l oad i ndi cat i ng devi ce.   Submi t  t he pr ocedur e f or  measur i ng t he 
chai n t ensi ons.   Per f or m chai n t ensi oni ng wi t h t he gat e r ai sed above t he 
s i l l .   Each chai n assembl y at  each [ pocket  wheel ]  [ spr ocket ]  must  be 
t ensi oned wi t hi n 5 per cent  of  t he mean t ensi on f or  t hat  [ pocket  wheel ]  
[ spr ocket ] .   The t ot al  l oad suppor t ed by any [ pocket  wheel ]  [ spr ocket ]  must  
not  be l ess t han [ 48]  [ _____]  per cent  nor  mor e t han [ 52]  [ _____]  per cent  of  
t he t ot al  l oad on t he t wo [ pocket  wheel s]  [ spr ocket s]  connect ed t o t he same 
gat e.   Repeat  adj ust ment s unt i l  t he chai n assembl i es ar e wi t hi n t hese 
speci f i ed l i mi t s.

3. 12. 7   Li mi t  Swi t ch and Posi t i on I ndi cat i on Set t i ngs

I mmedi at el y pr i or  t o commencement  of  wor k on each gat e,  r ecor d t he gat e 
posi t i on set t i ngs.  Submi t  t he Gat e Posi t i on Set t i ngs on Li mi t  Swi t ches.   
Ref er  t o t he [ pr e- r ecor ded]  l i mi t  swi t ch and posi t i on i ndi cat i on 
r equi r ement s as speci f i ed [ i n par agr aphs above]  [  Sect i on 35 20 20 
ELECTRI CAL EQUI PMENT FOR GATE HOI ST] .   Fol l owi ng a t hor ough check of  
al i gnment ,  c l ear ances,  and r eadi ness t o oper at e,  oper at e t he machi ner y wi t h 
due car e t o set  t he t r avel  l i mi t s  and conf i r m cont r ol  or  moni t or i ng 
f unct i ons.   The set t i ngs of  t he l i mi t  swi t ch and cont r ol  poi nt s must  
conf or m t o t he i ndi cat ed r equi r ement s.

3. 12. 8   Open Spur  Gear  Al i gnment

I nst al l  spur  gear s,  shaf t s and bear i ngs t o meet  t he speci f i ed backl ash and 
gear  t oot h cont act  ar ea r equi r ement s.   Measur e t he gear  backl ash i n 
unl oaded condi t i ons wi t h one of  t he mat i ng gear s secur ed and t he ot her  gear  
manual l y r ot at ed t o obt ai n t he backl ash measur ement s.   Use di al  i ndi cat or s 
t o col l ect  backl ash measur ement s.   Al i gn t he gear s t o achi eve a backl ash of  
bet ween 0. 63 t o 0. 89  mm 0. 025 and 0. 035 i nch.   Check al i gnment  of  mat i ng 
gear  set s i n bot h t he unl oaded and at  r at ed l oad condi t i ons.   Check f our  
t eet h at  90 degr ee i nt er val s on each gear  set  f or  each condi t i on.   The 
gear s ar e consi der ed al i gned when t her e i s a mi ni mum of  at  l east  75 per cent  
t oot h cont act  acr oss t he pi ni on or  dr i ven gear  t oot h f ace,  whi chever  i s  
l ar ger ,  at  r at ed l oad.   The cont act  pat t er n i s consi der ed t he ar ea 
i ndi cat i ng a consi st ent  l engt h and dept h of  t he t oot h pat t er n ( i . e.  a 
r ect angl e) .   Edge l oaded pat t er ns or  i r r egul ar  and di scont i nuous pat t er ns 
ar e not  accept abl e.   Submi t  t he cal cul at i ons of  t he per cent age of  t oot h 
cont act  pat t er ns f or  each condi t i on.   Recor d unl oaded cont act  pat t er ns 
usi ng a t oot h mar ki ng gr ease or  compound and t r ansf er  t o cont act  t ape.   
Over l ay t he cont act  t ape wi t h t he l i f t ed cont act  pat t er n ont o paper  wi t h 
t he ent i r e gear  t oot h pr of i l e shown.   Measur e l oaded condi t i on cont act  
pat t er ns usi ng machi ni st ' s  l ayout  l acquer  s i mi l ar  t o ( DYKEM)  or  some ot her  
s i mi l ar  use " bl ui ng"  dye t o ver i f y al i gnment  r equi r ement s ar e met .   Submi t  
a Fi nal  Al i gnment  Test  Repor t  whi ch i ncl udes t he r esul t s of  t he backl ash 
measur ement s and t he t oot h cont act  pat t er ns wi t h cal cul at i ons of  t he t oot h 
cont act  per cent ages.   Cl ean t he dr i ven gear  and pi ni on and coat  wi t h [ a dr y 
f i l m] [ t he speci f i ed]  l ubr i cant  af t er  al i gnment  and pr i or  t o any oper at i onal  
t est i ng of  t he equi pment . [   The dr y f i l m l ubr i cant  must  be [ Spr ayon 

SECTI ON 35 01 41. 00 10  Page 61



S0000201] [ _____]  heavy dut y open gear  and wi r e r ope l ubr i cant  or  s i mi l ar  
pr oduct . ]   Af t er  per f or mi ng successf ul  i ni t i al  no l oad gear  al i gnment  and 
pr i or  t o f ul l  l oad oper at i onal  t est i ng,  secur e t he bear i ng suppor t s wi t h 
[ t aper ed al i gnment  pi ns]  [ f i t t ed bol t s]  [ bear i ng chocks]  [ shear  bl ocks] .   
Ver i f y band check f i nal  f ast ener  t or ques bef or e exposed met al  sur f aces ar e 
coat ed as r equi r ed by t he cont r act .

3. 13   ERECTI NG ENGI NEER

Fur ni sh t he ser v i ces of  one or  mor e compet ent  er ect i ng engi neer s f r om t he 
equi pment  manuf act ur er / f abr i cat or  t o super vi se and di r ect  t he er ect i on and 
i nst al l at i on of  t hi s equi pment .

a.   The er ect i ng engi neer ( s)  must  be pr esent  f or  al l  shop er ect i on,  
i nspect i ons,  t est s,  i nst al l at i on and oper at i on of  al l  equi pment  at  t he 
pr oj ect  s i t e.

b.   The er ect i ng engi neer  has r esponsi bi l i t y  f or  t he equi pment  meet i ng al l  
t he r equi r ement s of  t hese speci f i cat i ons and f ul f i l l i ng al l  t he 
Cont r act or ' s guar ant ees.

c.   The er ect i ng engi neer  must  ver i f y t he f i t  and al i gnment  of  mat i ng 
component s pr i or  t o er ect i ng i n t he f i el d and be pr esent  dur i ng f i nal  
connect i on and al l  commi ssi oni ng and f i el d t est i ng f or  cont r act  
compl i ance.   The er ect i ng engi neer  must  keep r ecor ds of  al l  
measur ement s t aken dur i ng i nst al l at i on and t est i ng.

d.   Upon compl et i on of  t he i nst al l at i on,  commi ssi oni ng and st ar t up f or  each 
speci f i ed maj or  equi pment  or  subassembl i es,  each er ect i ng engi neer  must  
submi t  a er ect i ng engi neer  i nst al l at i on and oper at i on cer t i f i cat i on 
appr ovi ng t he i nst al l at i on and oper at i on of  t he equi pment .

3. 14   FI ELD TRAI NI NG

Pr ovi de f i el d t r ai ni ng conduct ed by t he er ect i ng engi neer  f or  oper at i ng 
st af f  af t er  each syst em i s f unct i onal l y compl et e but  pr i or  t o f i nal  
accept ance.   The t r ai ni ng must  be gi ven f or  a per i od of  not  l ess t han 
[ 8] [ _____]  hour s.   The t r ai ni ng must  cover  al l  pi eces of  equi pment  and 
i ncl ude i t ems cont ai ned i n t he oper at i on and mai nt enance manual s.   Do not  
conduct  t r ai ni ng unt i l  oper at i on and mai nt enance manual s have been 
appr oved.   Pr ovi de a one week advance not i ce of  t he schedul ed t r ai ni ng dat e 
t o t he Gover nment .   Di gi t al l y  r ecor d al l  t r ai ni ng conduct ed and pr ovi de t wo 
DVD copi es of  t he t r ai ni ng t o t he Gover nment .   The r ecor di ng must  be 
compat i bl e wi t h common DVD pl ayer s i n t he Uni t ed St at es.

3. 15   STARTUP AND ACCEPTANCE TEST

Submi t  t he pr e- f unct i onal  checkl i st f or  appr oval  t hat  i ncl udes checks,  
r ecor di ngs,  measur ement s and ver i f i cat i ons t o be per f or med pr i or  t o st ar t  
up.   Accept ance shal l  be r equi r ed by s i gnat ur e f or  al l  par t i es.   Fol l owi ng 
t he compl et i on of  i nst al l at i on,  checkout ,  adj ust ment ,  and set t i ng t he l i mi t  
swi t ches,  cont r ol s,  i nt er l ocks,  per f or m a st ar t up and accept ance t est  on 
each machi ner y uni t .   Per f or m t he st ar t up and accept ance t est  i n accor dance 
wi t h t he appr oved commi ssi oni ng Funct i onal  checkl i st ,  r ecor d and submi t  t he 
r esul t s on t est  r esul t  f or ms of  t he pr ocedur e.   I ncl ude a demonst r at i on of  
pr oper  f unct i oni ng of  t he l i mi t  swi t ches,  cont r ol s ,  i nt er l ocks i n t he 
accept ance t est .   For  accept ance,  t he machi ner y uni t ( s)  must  be 
successf ul l y  oper at ed t hr ough a mi ni mum of  t hr ee compl et e cycl es t o sat i sf y 
t he Cont r act i ng Of f i cer  t hat  t he r equi r ement s of  t he cont r act  have been met  
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and t hat  t he per f or mance of  t he equi pment  i s  sat i s f act or y f or  t he pur pose 
intended.

Upon successf ul  compl et i on of  t he f i el d t est s,  t he [ mi t er  gat e]  [ and]  
[ [ t ai nt er ]  val ve]  [ _______]  machi ner y,  accessor y i t ems and equi pment  wi l l  
be exami ned by t he Cont r act i ng Of f i cer ,  Er ect i ng Engi neer ,  Cont r act or ,  
Pr oj ect  Per sonnel ,  and i f  f ound t o compl y wi t h t he cont r act  i t  wi l l  be 
accept ed by s i gnat ur e of  al l  par t i es i n a pr epar ed commi ssi oni ng document .   
Si gnat ur es and Accept ance wi l l  not  occur  unt i l  al l  f ound def i c i enci es have 
been cor r ect ed.   submi t  copi es of  t he s i gned  commi ssi oni ng document  
document  t o t he Cont r act i ng Of f i cer .

3. 16   Equi pment  War r ant y

Submi t  manuf act ur er ' s st andar d war r ant y or  guar ant ee f or  equi pment ,  e. g. ,  
speed r educer s.   I dent i f y any war r ant i es t hat  ext end beyond a 1- year  per i od.

3. 17   OPERATI ONS AND MAI NTENANCE DATA

**************************************************************************
NOTE:   Col l ect i ve O&M Manual s ar e usual l y compi l ed 
f r om t he i ndi v i dual  O&M manual s f or  each pi ece of  
equi pment .   Desi gner s shoul d i ncor por at e UFGS 
01 78 23 OPERATI ON AND MAI NTENANCE DATA i nt o t he 
speci f i cat i ons when compr ehensi ve and out l i ned dat a 
packages ar e t o be f ur ni shed t o t he cust omer .   Use 
t he f i r st  br acket ed par agr aph i f  UFGS 01 78 23 
OPERATI ON AND MAI NTENANCE DATA i s  i ncl uded i n t he 
specifications.

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

[ For  speci f i cat i ons on t he f ur ni shi ng,  i nst al l at i on,  oper at i ons and
mai nt enance i nst r uct i ons,  r ef er  t o Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.   Unl ess ot her wi se speci f i ed,  al l  oper at i on and 
mai nt enance manual s must  be compr ehensi ve t o t he el ect r o- mechani cal  
oper at i ng syst em wi t h i ndependent  sect i ons f or  each uni que pi ece of  
equi pment .   Oper at i on and Mai nt enance manual s ar e t o compl y wi t h t he 
r equi r ement s of  Dat a Package 3 i n accor dance wi t h Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA. ]

Unl ess ot her wi se speci f i ed,  al l  oper at i on and mai nt enance manual s must  be 
compr ehensi ve t o t he el ect r o- mechani cal  oper at i ng syst em wi t h i ndependent  
sect i ons f or  each uni que pi ece of  equi pment .   I ncl ude si x copi es of  t he 
f ol l owi ng bound i nf or mat i on.

a.   Saf et y pr ecaut i ons
b.   Oper at or  pr est ar t
c.   St ar t up,  shut down,  and post - shut down pr ocedur es
d.   Nor mal  oper at i ons
e.   Emer gency oper at i ons
f .   Envi r onment al  condi t i ons
g.   Lubr i cat i on dat a
h.   Pr event i ve mai nt enance pl an and schedul e
i .   Cl eani ng r ecommendat i ons
j .   Tr oubl eshoot i ng gui des and di agnost i c t echni ques
k.   Wi r i ng di agr ams and cont r ol  di agr ams
l .   Mai nt enance and r epai r  pr ocedur es
m.   Removal  and r epl acement  i nst r uct i ons
n.   Spar e par t s and suppl y l i s t
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o.   Pr oduct  submi t t al  dat a
p.   O&M submi t t al  dat a
q.   Par t s i dent i f i cat i on
r .   War r ant y i nf or mat i on
s.   Test i ng equi pment  and speci al  t ool  i nf or mat i on
t .   Test i ng and per f or mance dat a
u.   Cont r act or  i nf or mat i on

Submi t  s i x copi es of  t he OPERATI ONS AND MAI NTENANCE ( O&M)  MANUAL [ i n 
accor dance wi t h par agr aph OPERATI ONS AND MAI NTENANCE MANUALS and i n 
compl i ance wi t h Dat a Package 3 i n Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA. ]

        - -  End of  Sect i on - -
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