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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  equi pment ,  per f or mance,  and t est i ng 
of  st at i onar y el ect r i cal  i nst r ument s used f or  
sensi ng t he pr esence of  combust i bl e gases,  or  t he 
def i c i ency of  oxygen,  i n ambi ent  ai r .

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:   I f  Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL 
MATERI ALS AND METHODS i s not  i ncl uded i n t he pr oj ect  
speci f i cat i on,  i nser t  appl i cabl e r equi r ement s 
t her ef r om and del et e t he f ol l owi ng par agr aph.

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

Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS appl i es t o 
wor k speci f i ed i n t hi s sect i on.

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 
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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.

COMPRESSED GAS ASSOCI ATI ON ( CGA)

CGA P- 39 ( 2015)  Oxygen- Ri ch At mospher es;  2nd Edi t i on

ELECTRONI C COMPONENTS I NDUSTRY ASSOCI ATI ON ( ECI A)

ECI A EI A/ ECA 310- E ( 2005)  Cabi net s,  Racks,  Panel s,  and 
Associ at ed Equi pment

I NTERNATI ONAL SOCI ETY OF AUTOMATI ON ( I SA)

ANSI / I SA 60079- 29- 1 ( 2013)  Gas Det ect or s- Per f or mance 
Requi r ement s of  Det ect or s f or  Fl ammabl e 
Gases

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

NFPA 110 ( 2016)  St andar d f or  Emer gency and St andby 
Power  Syst ems

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

NFPA 72 ( 2016;  Er r at a 1 2018)  Nat i onal  Fi r e Al ar m 
and Si gnal i ng Code

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-STD-461 ( 2015;  Rev G)  Requi r ement s f or  t he Cont r ol  
of  El ect r omagnet i c I nt er f er ence 
Char act er i st i cs of  Subsyst ems and Equi pment
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1. 2   ADMI NI STRATI VE REQUI REMENTS

1. 2. 1   Pr ei nst al l at i on Meet i ngs

Wi t hi n [ 30]  [ _____]  days of  Cont r act  Awar d submi t  t he f ol l owi ng t o t he 
Cont r act i ng Of f i cer  f or  r evi ew:

a.   Mat er i al ,  equi pment ,  and f i x t ur e l i s t s

b.   Li st  of  pr oduct  i nst al l at i ons

c.   Manuf act ur er ' s sampl e war r ant y

d.   Manuf act ur er ' s cat al og dat a

e.   Connect i on di agr ams

f .   Spar e par t s dat a

When submi t t i ng t he l i s t  of  pr oduct  i nst al l at i ons f or  combust i bl e- gas 
det ect i on syst ems,  i ncl ude i dent i f i cat i on of  at  l east  f i ve uni t s,  s i mi l ar  
t o t hose pr oposed f or  use,  t hat  have been i n successf ul  ser vi ce f or  a 
mi ni mum per i od of  5 year s.   Al so i ncl ude such dat a as t he number  of  f al se 
al ar ms and mal f unct i ons exper i enced whi l e i n ser vi ce over  a per i od of  
[ _____]  [ 2]  year s.

1. 3   SUBMITTALS

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

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

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

 An " 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 
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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 . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

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

Mat er i al ,  Equi pment ,  and Fi xt ur e Li st s;  G[ ,  [ ____] ]

Sampl e War r ant y;  G[ ,  [ ____] ]

SD- 02 Shop Dr awi ngs

Connect i on Di agr ams;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

Manuf act ur er ' s Cat al og Dat a;  G[ ,  [ ____] ]

Spar e Par t s Dat a;  G[ ,  [ ____] ]

[ SD- 04 Sampl es

Sampl es;  G[ ,  [ ____] ]
]

SD- 07 Cer t i f i cat es

Li st  of  Pr oduct  I nst al l at i ons;  G[ ,  [ ____] ]

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

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

SD- 11 Cl oseout  Submi t t al s

War r ant y;  G[ ,  [ ____] ]

Recor d Dr awi ngs;  G[ ,  [ ____] ]

1. 4   WARRANTY

Submi t  a sampl e war r ant y f or  appr oval  by t he Cont r act i ng Of f i cer .
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PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   Local  pol i c i es may di ct at e mor e el abor at e 
pr ocedur es f or  qual i f i cat i on or  appr oval  of  det ect or  
samples.

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

2. 1. 1   Desi gn Requi r ement s

2. 1. 1. 1   Schematics

Submi t  schemat i c dr awi ngs showi ng t he speci f i c  equi pment  t o be f ur ni shed;  
no " t ypi cal s. "

2. 1. 1. 2   Combust i bl e- Gas Envi r onment s

Pr ovi de a syst em wi t h el ect r i cal l y  super vi sed det ect i on and [ _____]  
[ noncoded]  al ar m of  combust i bl e gas i n Cl ass I ,  Di v i s i on 1,  Gr oup [ _____]  
[ C and D]  l ocat i ons,  conf or mi ng t o t he appl i cabl e r equi r ement s of  NFPA 70,
NFPA 72[ ,  and [ _____] ] .

2. 1. 1. 3   Oxygen- Def i c i ent  At mospher es

Pr ovi de a syst em wi t h el ect r i cal l y  super vi sed det ect i on and [ _____]  
[ noncoded]  al ar m of  oxygen- def i c i ent  at mospher es[ ,  conf or mi ng t o t he 
appl i cabl e r equi r ement s of  [ _____] ] .

2. 1. 2   Per f or mance Requi r ement s

Pr ovi de a syst em wi t h per f or mance conf or mi ng t o t he r equi r ement s of  FM 
Appr oval  St andar d f or  Combust i bl e Gas Det ect or s ( Cl ass Number  6310 and 
6320) ,  and [ _____]  [ ANSI / I SA 60079- 29- 1] .   Ensur e t hat  t he oper at i on of  any 
det ect i on devi ce aut omat i cal l y  act i vat es cont r ol  uni t  r el ays [ r emot e 
al ar ms]  [ ,  and l i ght s] .

Ensur e t hat  t he name of  t he manuf act ur er  and t he ser i al  number s appear  on 
al l  maj or  component s.   Submi t  t he f ol l owi ng:

a.   Connect i on di agr ams showi ng a compl et e condui t  and wi r i ng l ayout  f or  
t he equi pment  t o be f ur ni shed,  i ncl udi ng AWG si ze and t ype of  wi r e,  and 
t he number  of  conduct or s and connect i ons t o t he equi pment .

b.   Manuf act ur er ' s cat al og dat a f or  t he [ combust i bl e- gas]  
[ oxygen- def i c i ent - at mospher e]  det ect i on syst ems,  i ncl udi ng speci al  
t ool s necessar y f or  t he mai nt enance of  t he equi pment .

c.   Mat er i al ,  equi pment ,  and f i x t ur e l i s t s i ncl udi ng manuf act ur er ' s  st y l e 
or  cat al og number s,  speci f i cat i on and dr awi ng r ef er ence number s,  
r epor t s f r om i ndependent  t est i ng l abor at or i es,  and r el at ed descr i pt i ve 
mat t er  on t he devi ces t o be i nst al l ed.

2. 1. 3   El ect r omagnet i c- Compat i bi l i t y  Requi r ement s

Ensur e t hat  el ect r i cal  and el ect r oni c syst ems oper at e wi t hout  causi ng 
el ect r omagnet i c i nt er f er ence t o,  or  mal f unct i oni ng due t o el ect r omagnet i c 
i nt er f er ence f r om,  ot her  syst ems or  equi pment ,  and i n accor dance wi t h 
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appl i cabl e r equi r ement s of  [ ANSI / I SA 60079- 29- 1]  [ _____]  [ MIL-STD-461 ].

2. 2   EQUIPMENT

Fur ni sh f uses of  each t ype and si ze r equi r ed,  and a [ _____]  [ hydr ogen]  gas 
cal i br at i on k i t .

2. 3   COMPONENTS

2. 3. 1   Cont r ol  Uni t

Pr ovi de a [ _____]  [ dual ]  channel  cont r ol  uni t ,  oper at i ng over  a t emper at ur e 
r ange of  [ _____]  [ 0 t o 51]  degr ees C [ 32 t o 125]  degr ees F,  capabl e of  
moni t or i ng [ _____]  [ t wo]  det ect or s.

Pr ovi de a cont r ol  uni t  housed i n a [ _____]  [ weat her pr oof ]  cabi net  sui t abl e 
f or  [ _____]  [ wal l ]  mount i ng [ i n a Cl ass I ,  Di v i s i on 1,  Gr oup [ _____]  
l ocat i on]  wi t h [ _____]  [ sol i d- st at e]  [ pl ug- i n] - t ype r el ays and  sol i d- st at e 
rectifiers.

2. 3. 1. 1   Cont r ol  Ci r cui t s

Pr ovi de t he cont r ol  uni t  wi t h pl ug- i n- t ype c i r cui t  boar ds,  i n a housi ng 
[ conf or mi ng t o ECI A EI A/ ECA 310- E, ]  sui t abl e f or  [ Cl ass 1,  Gr oup [ _____] ]  
[ nonhazar dous]  l ocat i ons.

2. 3. 1. 2   Power  Suppl y Component

Pr ovi de [ a cont r ol  uni t  wi t h t r ansf or mer ,  r ect i f i er ,  r esi st or s,  char ger ,  
bat t er i es,  and ot her  r equi r ed power  suppl y component s i ncor por at ed] [ a 
separ at e power  suppl y uni t  as appr oved f or  t he appl i cat i on] .

2. 3. 1. 3   I ndi cat or  Li ght  and Reset

Pr ovi de t he cont r ol  uni t  wi t h [ but t ons f or  t est ,  and]  i ndi cat or  l i ght s f or  
Power ,  [ Mal f unct i on, ]  and Al ar m.   Col or - code i ndi cat or  l amps as f ol l ows:   
Power  ( gr een) ,  [ Mal f unct i on [ ( yel l ow) ]  [ [ _____] , ]  and Al ar m [ [ _____] ]  
[ [ r ed] ] ] .   Zer o t he al ar m wi t h adj ust abl e cal i br at i on set t i ngs.

2. 3. 1. 4   Mal f unct i on Ci r cui t s

Ensur e t hat  sensi ng c i r cui t s ar e moni t or ed by i ndi v i dual  mal f unct i on 
c i r cui t s.   Ensur e t hat  an open ci r cui t  wi l l  act i vat e a mal f unct i on l i ght  
and oper at e r el ays f or  a [ r emot e]  war ni ng s i gnal  [ and l i ght s] .

2. 3. 1. 5   Alarm

**************************************************************************
NOTE:   Exer ci se car e t o ensur e t hat  t he opt i ons 
sel ect ed pr oper l y sat i sf y pr oj ect  r equi r ement s.

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

Ar r ange t he uni t  t o oper at e al ar m r el ays,  act i vat i ng audi bl e and vi s i bl e 
al ar ms,  and t o cont i nue oper at i on unt i l  [ [ r eset  by a keyed swi t ch]  
[ s i l enced by a swi t ch]  [ i n]  [ on]  t he uni t  cabi net ]  [ or ]  [ t he at mospher e 
r et ur ns t o set  condi t i ons] .

[ Ensur e t hat  t he r eset  key cannot  be r emoved unt i l  condi t i ons have r et ur ned 
t o nor mal . ]   [ Ensur e t hat  t he cabi net  i s  l ocked by t he same key used t o 
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r eset  t he al ar m r el ays. ]   [ Ensur e t hat  oper at i on of  t he s i l enci ng swi t ch 
i l l umi nat es an i ndi cat or  l amp,  whi ch i s pl ai nl y v i s i bl e when t he cabi net  i s  
closed.]

Pr ovi de an audi bl e al ar m and a [ _____]  [ r ed]  r ot at i ng al ar m beacon [ as 
indicated].

Pr ovi de an al ar m syst em t hat  can t r ansmi t  i ndi v i dual  al ar ms [ t o t he 
basewi de f i r e r epor t i ng syst em]  [ t o secur i t y]  and [ t o t he basewi de ut i l i t y  
moni t or i ng syst em] .

2. 3. 2   Detectors

I f  det ect or s have not  been pr evi ousl y qual i f i ed and appr oved f or  
i nst al l at i on at  t hi s pr oj ect  l ocat i on,  submi t  sampl es of  det ect or s f or  
appr oval  by t he Cont r act i ng Of f i cer .

2. 3. 2. 1   Ci r cui t  Desi gn

Ensur e t hat  t he det ect or  c i r cui t  desi gn i s sui t abl e f or  t he t ypes and 
number s of  det ect or s,  as appr oved,  and t hat  t he det ect or  c i r cui t  cur r ent  
does not  exceed r at i ngs of  t he i ndi v i dual  det ect or s and associ at ed r el ays.

El ect r i cal l y  super vi se t he c i r cui t s t o t he det ect or s f or  [ gr ounds]  [ opens]  
and [ shor t s] .

2. 3. 2. 2   Combust i bl e- Gas Det ect or  ( CGD)

Pr ovi de a [ _____]  [ di f f usi on]  [ sampl e dr aw] - t ype CGD [ wi t h a [ _____]  
[ cat al yt i c ]  sensor ]  [ meet i ng t he r equi r ement s of  ANSI / I SA 60079- 29- 1, ]  i n a 
housi ng sui t abl e f or  t he envi r onment ,  and i nt r i nsi cal l y  saf e f or  use i n 
Cl ass I ,  Di v i s i on 1,  Gr oup [ _____]  l ocat i ons.

Pr ovi de a CGD t hat  det ect s combust i bl e vapor s t hat  ar e pr oduced f r om 
f l ammabl e l i qui ds such as gasol i ne or  et hanol .

Pr ovi de a CGD wi t h [ _____]  [ 4 t o 20 mA]  out put  s i gnal ,  wi t h an oper at i ng 
r ange of  [ _____]  [ mi nus 40 t o 74]  degr ees C [ mi nus 40 t o 165]  degr ees F.

Pr ovi de a CGD wi t h a v i s i bl e and audi bl e al ar m t hat  act uat es at  [ _____]  
per cent  of  l ower  expl osi ve l i mi t  ( LEL) .   [ Pr ovi de a CGD t hat  i ncl udes a 
pr eal ar m t hat  act uat es at  [ _____]  per cent . ]

2. 3. 2. 3   Oxygen Det ect or  ( OD)

Pr ovi de [ _____]  [ a par amagnet i c]  [ an el ect r ochemi cal ]  cel l  OD [ meet i ng t he 
r equi r ement s of  CGA P- 39] ,  wi t h a mi ni mum shel f  l i f e of  [ _____]  [ 6]  mont hs,  
and t he f ol l owi ng char act er i st i cs:

a.   Out put  s i gnal :   [ _____]  [ 4 t o 20 mA]

b.   Oper at i ng r ange:   [ _____]  [ 4 t o 33]  degr ees C [ 40 t o 90]  degr ees F,  
[ _____]  [ 10 t o 100]  per cent  r el at i ve humi di t y

c.   Measur ement :   adj ust abl e t hr ough a r ange of  [ _____]  [ 0 t o 25]  per cent  
oxygen-in-air

d.   Act uat i on l evel :   set  at  19. 5 per cent  oxygen
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2. 3. 3   Power  Suppl y

Pr ovi de a [ _____]  [ 120] - vol t ,  60 Hz sour ce power  suppl y,  and an al t er nat e 
sour ce of  power ,  ar r anged t o become ener gi zed aut omat i cal l y  wi t hi n at  l east  
[ 10]  [ _____]  seconds upon l oss of  nor mal  power ,  i n accor dance wi t h NFPA 110.

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Combust i bl e- Gas Syst ems

Ensur e t hat  t he i nst al l at i on of  combust i bl e- gas det ect i on and al ar m syst ems 
compl i es wi t h NFPA 70 and appl i cabl e r equi r ement s of  NFPA 72 [ ,  and 
[_____]].

3. 1. 2   Oxygen Def i c i ency Syst ems

Ensur e t hat  t he i nst al l at i on of  oxygen det ect i on and al ar m syst ems compl i es 
with NFPA 70[  and [ _____] ] .

3. 1. 3   Grounding

I nst al l  gr oundi ng i n accor dance wi t h NFPA 70.

3. 2   FI ELD QUALI TY CONTROL

Conduct  per f or mance t est s i n accor dance wi t h ANSI / I SA 60079- 29- 1 [ _____] .

Test  oper at i on of  t he ent i r e syst em i n oper at i onal  and al ar m modes.   
Act i vat e each det ect or  by [ _____]  [ a hydr ogen gas bot t l e r epr esent i ng t he 
adj ust ed Lower  Fl ammabl e Li mi t  ( LFL) ] .   Test  t he mal f unct i on f eat ur e f or  
each cont r ol  uni t .

3. 3   CLOSEOUT ACTI VI TI ES

3. 3. 1   Oper at i on And Mai nt enance Manual

Submi t  [ _____]  [ f our ]  copi es of  an oper at i on and mai nt enance manual ,  gi v i ng 
compl et e i nst r uct i ons f or  t he oper at i on,  i nspect i on,  t est i ng,  and 
mai nt enance of  t he syst em,  i ncl udi ng wi r i ng di agr ams and equi pment  
mal f unct i on checkl i st .

3. 3. 2   Warranty

Submi t  [ 3]  [ _____]  s i gned or i gi nal  war r ant i es t o t he Cont r act i ng Of f i cer .

3. 3. 3   Recor d dr awi ngs

Pr ovi de r ecor d dr awi ngs t hat  i ncl ude devi at i ons,  amendment s,  and conceal ed 
and vi s i bl e changes i n t he wor k.   When spot - t ype det ect or s ar e used,  show 
by number  t he det ect or s i n t he exact  sequence i n whi ch t hey ar e i nst al l ed 
i n t he c i r cui t .

        - -  End of  Sect i on - -
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