
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA             UFGS- 33 52 43. 12 ( Febr uar y 2010)
                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2018
**************************************************************************

SECTI ON TABLE OF CONTENTS

DI VI SI ON 33 -  UTI LI TI ES

SECTI ON 33 52 43. 12

AVI ATI ON FUEL PANTOGRAPHS

02/10

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   ADMI NI STRATI VE REQUI REMENTS
  1. 3   SUBMI TTALS
  1. 4   QUALI TY ASSURANCE
    1. 4. 1   Desi gn Condi t i ons

PART 2   PRODUCTS

  2. 1   MATERI ALS
    2. 1. 1   Pi pi ng
    2. 1. 2   Fi t t i ng and Bends
    2. 1. 3   Component s
    2. 1. 4   St r uct ur al  St eel
  2. 2   EQUI PMENT AND MATERI AL
    2. 2. 1   Det achabl e Ai r cr af t  Pant ogr aph
    2. 2. 2   Hi gh Reach Pant ogr aphs
    2. 2. 3   Per manent  Pant ogr aph Fabr i cat i on -  [ Hosel ess] [ Hose End]  Type
    2. 2. 4   Tr uck Fi l l  St and Pant ogr aph Fabr i cat i on -  ( Non- Recessabl e)
    2. 2. 5   Tr uck Fi l l  St and Pant ogr aph Fabr i cat i on ( Recessabl e)
    2. 2. 6   Fl anged Swi vel  Joi nt s
    2. 2. 7   Fl ow Met er
    2. 2. 8   Emer gency Dr y Br eakaway Coupl er  ( EDBC)
    2. 2. 9   Sampl i ng Connect i on
    2. 2. 10   Pr essur e gage assembl y
    2. 2. 11   Dr ai n and Vent  Assembl i es
    2. 2. 12   Hydr ant  Coupl er
    2. 2. 13   Shut - Of f  Val ve
    2. 2. 14   Dr y Br eak Qui ck Di sconnect
    2. 2. 15   Pr essur e Fuel i ng Nozzl e
    2. 2. 16   Avi at i on Fuel  Hose
    2. 2. 17   Vent ur i
    2. 2. 18   Pant ogr aph Cont r ol  Val ve
    2. 2. 19   Fuel  Separ at or
    2. 2. 20   Addi t i ve I nj ect or
    2. 2. 21   Ni t r ogen Power ed Deadman Cont r ol  Syst em

SECTI ON 33 52 43. 12  Page 1



PART 3   EXECUTI ON

  3. 1   ASSEMBLY
  3. 2   TESTI NG

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 33 52 43. 12  Page 2



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA             UFGS- 33 52 43. 12 ( Febr uar y 2010)
                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2018
**************************************************************************

SECTI ON 33 52 43. 12

AVI ATI ON FUEL PANTOGRAPHS
02/10

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  Pant ogr aphs used i n ai r cr af t  
r ef uel i ng syst ems or  at  t r uck f i l l  s t ands 
const r uct ed t o t he r equi r ement s of  t he DoD Type 
I I I / I V/ V,  and Cut ' n Cover  Hydr ant  Ref uel i ng Syst em 
Standards.

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:   DoD Type I I I  syst ems shal l  conf or m t o 
St andar d Desi gn 078- 24- 28 PRESSURI ZED HYDRANT 
FUELI NG SYSTEM ( TYPE I I I ) .   DoD Type I V/ V syst ems 
shal l  conf or m t o St andar d Desi gn 078- 24- 29 AI RCRAFT 
DI RECT FUELI NG SYSTEM ( TYPE I V)  DESI GN.

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

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 
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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 i n t he t ext  by basi c 
desi gnat i on onl y.

ASME I NTERNATI ONAL ( ASME)

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B40. 100 ( 2013)  Pr essur e Gauges and Gauge 
Attachments

ASTM I NTERNATI ONAL ( ASTM)

ASTM A312/ A312M ( 2017)  St andar d Speci f i cat i on f or  
Seaml ess,  Wel ded,  and Heavi l y Col d Wor ked 
Aust eni t i c  St ai nl ess St eel  Pi pes

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

ENERGY I NSTI TUTE ( EI )

EI  1529 ( 2014;  7t h Ed)  Avi at i on Fuel i ng Hose and 
Hose Assembl i es

EI  1584 ( 2017;  4t h Ed)  Four - I nch Hydr ant  Syst em 
Component s and Ar r angement s

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE AS5877 ( 2016;  Rev B)  Det ai l ed Speci f i cat i on f or  
Ai r cr af t  Pr essur e Ref uel i ng Nozzl e

SAE J517 ( 2017)  Hydr aul i c  Hose

U. S.  AI R FORCE ( USAF)

AFI  91- 202 ( 1998;  Change 2010)  US Ai r  For ce Mi shap 
Pr event i on Pr ogr am
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U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-C-83260 ( 1972;  Rev A;  Not i ce 1 1996)  Coupl er ,  
Hydr ant  Val ve GRU- 16/ e

MIL-DTL-24788 ( 2017;  Rev B)  Coupl i ng Assembl y,  
Semi - Dr y- Br eak,  Qui ck- Di sconnect  Fuel  Wi t h 
or  Wi t hout  Cont i nui t y Swi t ch

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 50696 ( 2016;  Rev D)  Reel s,  St at i c Di schar ge,  
Gr oundi ng,  50 and 75 Foot  Cabl e Lengt hs

1. 2   ADMI NI STRATI VE REQUI REMENTS

Pr ovi de ai r cr af t  pant ogr aph appr oved by t he [ Ai r  For ce Syst em Saf et y 
Engi neer  Anal ysi s ( AFSSEA)  Team i n accor dance wi t h AFI  91- 202]  [ Navy 
( NAVAI R ( AI R 4. 4. 5. 1) ]  [ APC] .   Submi t  scal ed assembl y dr awi ngs i dent i f y i ng 
component s and showi ng di mensi ons and t ol er ances.   Compl et e t echni cal  
l i t er at ur e shal l  be submi t t ed on speci f i c  f unct i on equi pment .   OMSI  
i nf or mat i on shal l  be submi t t ed f or  t he equi pment  i t ems or  syst ems 
speci f i ed.   Ref er  t o Sect i on 01 78 23. 33 OPERATI ON AND MAI NTENANCE MANUALS 
FOR AVI ATI ON FUEL SYSTEMS f or  t he i nf or mat i on t o be submi t t ed f or  var i ous 
t ypes of  equi pment  and syst ems.   Emer gency dr y br eakaway coupl er  ( EDBC)  i s 
r equi r ed f or  USN/ USMC pr oj ect 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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
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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.

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

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

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

SD- 02 Shop Dr awi ngs

Scal ed Assembl y Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Fl ow Met er ;  G[ ,  [ _____] ]

Hydr ant  Coupl er ;  G[ ,  [ _____] ]

Shut - Of f  Val ve;  G[ ,  [ _____] ]

Aut omat i c Pr essur e Equal i z i ng Syst em;  G[ ,  [ _____] ]

Pr essur e Fuel i ng Nozzl e;  G[ ,  [ _____] ]

Vent ur i ;  G[ ,  [ _____] ]

Fl anged Swi vel  Joi nt s;  G[ ,  [ _____] ]

Pr essur e Gage Assembl y[ ;  G] [ ;  G,  [ _____] ]

[ Emer gency Dr y Br eakaway Coupl er  ( EDBC) ;  G[ ,  [ _____] ]
]

SD- 07 Cer t i f i cat es

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

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

Fl ow Met er ;  G[ ,  [ _____] ]

Hydr ant  Coupl er ;  G[ ,  [ _____] ]

Shut - Of f  Val ve;  G[ ,  [ _____] ]

Aut omat i c Pr essur e Equal i z i ng Syst em;  G[ ,  [ _____] ]

Pr essur e Fuel i ng Nozzl e;  G[ ,  [ _____] ]
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Vent ur i ;  G[ ,  [ _____] ]

Fl anged Swi vel  Joi nt s;  G[ ,  [ _____] ]

Pr essur e Gage Assembl y;  G[ ,  [ _____] ]

[ Emer gency Dr y Br eakaway Coupl er  ( EDBC) ;  G[ ,  [ _____] ]
]
1. 4   QUALI TY ASSURANCE

1. 4. 1   Desi gn Condi t i ons

Desi gn shal l  be as speci f i ed i n Sect i on 33 52 43. 11 AVI ATI ON FUEL 
MECHANI CAL EQUI PMENT.   Component s shal l  be ASME B16. 5 Cl ass 150 ( 9 MPa 275 
psi g at  38 degr ees C 100 degr ees F,  except  t hat  swi vel  j oi nt s and pr essur e 
f uel i ng nozzl es shal l  be 824 kPa 125 psi g at  58 degr ees C 100 degr ees F) .   
Nomi nal  di amet er s shal l  be as f ol l ows:

Hydr ant  coupl er 100 mm4 i nch

Pi pi ng sect i ons 75 and 100 mm3 and 4 i nch

Fl anged connect i on ASME B16. 5 60 kg125 LB

Fl ow met er 100 mm4 i nch ASME B16. 5 70 kg150 LB

Shut - of f  val ve/ 40 mesh st r ai ner 62 or  75 mm2- 1/ 2 or  3 i nch

Dr y br eak qui ck di sconnect s 62 or  75 mm2- 1/ 2 or  3 i nch

Fl anged pant ogr aph swi vel  j oi nt s 75 and 100 mm3 and 4 i nch

Pr essur e f uel i ng nozzl e 62 mm2- 1/ 2 i nch out l et

 
PART 2   PRODUCTS

2. 1   MATERIALS

The t ype of  mat er i al s whi ch come i n cont act  wi t h t he f uel  shal l  be 
noncor r osi ve.   No zi nc coat ed met al s,  br ass,  br onze or  ot her  copper  bear i ng 
al l oys shal l  be used i n cont act  wi t h t he f uel .   Addi t i onal  r equi r ement s ar e 
as f ol l ows:

2. 1. 1   Piping

Const r uct  al l  pi pe and pi pi ng component s of  Schedul e 10S,  Gr ade TP304L,  
st ai nl ess st eel  conf or mi ng t o ASTM A312/ A312M.   Onl y seaml ess pi pe wi l l  be 
used.

2. 1. 2   Fi t t i ng and Bends

  Same t hi ckness as adj oi ni ng pi pe.

2. 1. 3   Components

Al umi num al l oy or  st ai nl ess st eel .
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2. 1. 4   St r uct ur al  St eel

St r uct ur al  st eel  shal l  conf or m t o ASTM A36/ A36M,  hot  di pped gal vani zed 
af t er  f abr i cat i on and pai nt ed a f act or y st andar d col or .

2. 2   EQUI PMENT AND MATERI AL

2. 2. 1   Det achabl e Ai r cr af t  Pant ogr aph

a.   Det achabl e pant ogr aphs shal l  be desi gned i n such a way t hat  al l  wheel  
suppor t s r est  upon t he apr on r egar dl ess of  t he di f f er ent  t er r ai n 
conditions.

**************************************************************************
NOTE:   I nser t  r equi r ed Pant ogr aph l engt h obt ai ned 
f r om COMMAND FUEL FACI LI TI ES Engi neer .

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

b.   Pr ovi de det achabl e pant ogr aphs consi st i ng of  t hr ee mai n sect i ons,  pl us 
one connect i ng sect i on and one di spensi ng end.   Tot al  l engt h of  t he 
t hr ee mai n sect i ons shal l  be [ _____]  mm f eet .

c.   The connect i ng sect i on shal l  consi st  of  a hydr ant  coupl er  and f l anged 
swi vel  j oi nt s,  whi ch al l ow t he coupl er  t o be connect ed t o t he hydr ant  
cont r ol  val ve at  l evel s of  +/-  150 mm 6 i nches f r om t he l evel  of  t he 
apron.

d.   The connect i ng sect i on shal l  be suppor t ed by an adj ust abl e spr i ng,  
count er wei ght  or  hydr aul i cal l y  act uat ed cyl i nder s whi ch bal ance t he 
wei ght  of  t he hydr ant  coupl er ,  f l anged swi vel  j oi nt s and pi pe 
connect i ng sect i on.

e.   Desi gn t he di spensi ng end t o be coupl ed t o t he ai r cr af t  at  hei ght s of  
0. 305 t o 2. 4 m 12 i nches t o 8 f eet  above t he apr on.

f .   The di spensi ng end shal l  be suppor t ed by an adj ust abl e spr i ng,  
count er bal ance or  hydr aul i cal l y  act uat ed cyl i nder  whi ch bal ances t he 
wei ght  of  t he pr essur e f uel i ng nozzl e,  shut - of f  val ve,  f l anged swi vel  
j oi nt s and connect i ng pi pes t o ensur e t hat  onl y mi ni mum f or ce occur s 
when connect i ng t he det achabl e pant ogr aph t o t he ai r cr af t .   One per son 
shal l  be abl e t o oper at e t he di spensi ng end.

g.   Hoses ( except  f uel  sensi ng hose)  shal l  not  be per mi t t ed as a par t  of  
t he det achabl e pant ogr aphs.

h.   Det achabl e pant ogr aphs shal l  be equi pped wi t h an adj ust abl e aut omat i c 
pr essur e equal i z i ng syst em,  r el i evi ng at  824 kPa 125 psi g t o an 
equal i z i ng r eser voi r ,  t o compensat e f or  t her mal  expansi on and 
contraction.

i .   The equal i z i ng r eser voi r ' s  vent  shal l  be equi pped wi t h a f l ame 
ar r est or .   The r eser voi r  shal l  be s i zed f or  a maxi mum t emper at ur e 
di f f er ent i al  of  62 degr ees C 144 degr ees F.

j .   The pant ogr aph shal l  be equi pped wi t h suppor t i ng st r uct ur es each 
mount ed on t wo spr i ng- l oaded cast er s.

k.   To avoi d saggi ng,  r ei nf or c i ng shal l  be wel ded t o t he under si de of  t he 
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pi pe sect i ons.

l .   A t ow bar  shal l  be at t ached t o t he f r ont  suppor t  of  t he pant ogr aph.   
Maxi mum t ow speed i s 8 km/ h 5 mph.   Tow bar  t o be sui t abl e f or  mount i ng 
t o pi nt l e hook.

m.   The connect i ng sect i on and t he di spensi ng end shal l  be l ocked t o t he 
mai n sect i ons of  t he pant ogr aph when i n t he st or ed or  t owi ng mode.   
Pant ogr aph shal l  be pr ovi ded wi t h a nozzl e hangi ng suppor t .

n.   The t hr ee mai n sect i ons of  t he pant ogr aph shal l  be l ocked t oget her  when 
i n t he st or ed or  t owi ng mode.

o.   The over al l  el ect r i cal  r esi st ance bet ween t he hydr ant  coupl er  and t he 
pr essur e f uel i ng nozzl e shal l  not  exceed 1 k i l o Ohm.   Gr oundi ng st r aps 
acr oss t he f l anged swi vel  j oi nt s ar e not  per mi t t ed.

p.   The pant ogr aph shal l  be equi pped wi t h t wo sel f  wi ndi ng gr oundi ng cabl e 
r eel s.   The cabl e shal l  be at  l east  15 m 50 f eet  l ong.   Each cabl e 
r eel ,  t he gr oundi ng cabl e and t he connect i on c l amp shal l  be i n 
accor dance wi t h CI D A- A- 50696.

q.   The pant ogr aph shal l  be equi pped wi t h a per manent  sampl i ng,  pr essur e 
gage,  dr ai n and vent  assembl i es.

r .   Det achabl e pant ogr aphs shal l  be pr ovi ded wi t h 7. 5 m 25 f eet  of  
[ hydr aul i c]  [ ni t r ogen power ed]  deadman cont r ol  hose.   Hose shal l  be 
pr ovi ded wi t h st ai nl ess st eel  f i t t i ngs,  nyl on st op bal l  and al umi num 
deadman cont r ol  handl e.   Hose shal l  be dual  t ype wi t h Buna- N t ube,  
ver t i cal l y  br ai ded t ext i l e body wi t h f uel  r esi st ant  neopr ene cover .

**************************************************************************
NOTE:   Per  COMMAND FUELS FACI LI TY Engi neer ,  or  
Ser vi ce Headquar t er s.

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

s.   Det achabl e pant ogr aphs shal l  be equi pped wi t h a f l ow met er ,  pant ogr aph 
cont r ol  val ve, [  f uel  f i l t er  separ at or , ]  [  cont r ol  val ve, ]  [  addi t i ve 
i nj ect or , ]  and a vent ur i .   The f l ow met er  shal l  be pr ovi ded wi t h 
addi t i onal  suppor t .

**************************************************************************
NOTE:   Per  COMMAND FUELS FACI LI TY Engi neer ,  or  
Ser vi ce Headquar t er s.

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

t .   The pant ogr aph shal l  be equi pped wi t h a mi ni mum of  ei ght  ( 8)  t er r ai n 
spr i ng l oaded cast er s made of  st eel  or  cast  st eel ,  gal vani zed or  
hot - di p gal vani zed.   The cast er  swi vel  head shal l  be equi pped wi t h t wo 
l ubr i cat ed bal l  bear i ngs wi t h gr ease ni ppl es.   The wheel s shal l  have an 
over al l  di amet er  of  at  l east  305 mm 12 i nches and shal l  be equi pped 
wi t h t wo l ubr i cat ed gr ooved bal l  bear i ngs wi t h gr ease ni ppl es.   The 
wheel s shal l  be coat ed wi t h r ubber .  Two of  t he cast er s shal l  be 
equi pped wi t h br akes whi ch posi t i vel y l ock t he uni t  i n pl ace once at  
r est .   Two cast er s shal l  be equi pped wi t h an addi t i onal  devi ce whi ch 
can be adj ust ed t o l ock aut omat i cal l y  f or  t owi ng t he pant ogr aph.
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2. 2. 2   Hi gh Reach Pant ogr aphs

a.   The hi gh r each pant ogr aph uni t  consi st s of  a st eel  f r ame wi t h spr i ng 
l oaded cast er s and a l i f t i ng pl at f or m.   The pi pe sect i ons ar e 
i nt er connect ed by swi vel  j oi nt s.

b.   The pl at f or m wi t h t he di spensi ng end shal l  be easi l y ext ended up t o a 
connect i on hei ght  of  2. 1 t o 4. 8 m 7 t o 16 f eet  above gr ound l evel  
oper at ed by hand.   No el ect r i c  ener gy shal l  be used.   An ext ensi onabl e 
l adder  f i xed at  t he f r ame al l ows t o r each t he pl at f or m at  any posi t i on.

c.   The pl at f or m must  be secur ed wi t h a r ai l i ng and aut omat i cal l y  c l osi ng 
door.

d.   The hi gh r each pant ogr aph shal l  be equi pped wi t h devi ces f or  dr ai ni ng,  
pr essur e gaugi ng and vent i ng.

e.   Suppor t  st r uct ur es,  count er  bal ance syst ems and al l  ot her  equi pment  
made of  st eel  shal l  not  be wel ded t o t he st ai nl ess st eel  pi pe.   I t  
shal l  be onl y bol t ed by c l amps t o t he pi pe and shal l  be easi l y 
r epl aceabl e by common t ool s i n case of  r epai r  or  mai nt enance.

f .   A t ow bar  shal l  be at t ached t o t he f r ont  suppor t  of  t he pant ogr aph.   
Maxi mum t ow speed i s 8 km/ h 5 mph.   Tow bar  t o be sui t abl e f or  mount i ng 
t o pi nt l e hook.

g.   The connect i ng sect i on and t he di spensi ng end shal l  be l ocked t o t he 
mai n sect i ons of  t he pant ogr aph when i n t he st or ed or  t owi ng mode.   
Pant ogr aph shal l  be pr ovi ded wi t h a nozzl e hangi ng suppor t .

h.   The over al l  el ect r i cal  r esi st ance bet ween t he hydr ant  coupl er  and t he 
pr essur e f uel i ng nozzl e shal l  not  exceed 1 k i l o Ohm.   Gr oundi ng st r aps 
acr oss t he f l anged swi vel  j oi nt s ar e not  per mi t t ed.

i .   The pant ogr aph shal l  be equi pped wi t h t wo sel f  wi ndi ng gr oundi ng cabl e 
r eel s.   The cabl e shal l  be at  l east  15 m 50 f eet  l ong.   Each cabl e 
r eel ,  t he gr oundi ng cabl e and t he connect i on c l amp shal l  be i n 
accor dance wi t h CI D A- A- 50696.

j .   The pant ogr aph shal l  be equi pped wi t h a per manent  sampl i ng,  pr essur e 
gage,  dr ai n and vent  assembl i es.

k.   The pant ogr aph shal l  be equi pped wi t h l abel i ng t o pr ovi de saf et y 
war ni ngs such as don' t  use ar ound power  l i nes,  and use l i mi t s such as 
wei ght  l i mi t at i ons.

l .   The pant ogr aph shal l  be equi pped wi t h a mi ni mum of  f our  ( 4)  t er r ai n 
spr i ng l oaded cast er s made of  st eel  or  cast  st eel ,  gal vani zed or  
hot - di p gal vani zed.   The cast er  swi vel  head shal l  be equi pped wi t h t wo 
l ubr i cat ed bal l  bear i ngs wi t h gr ease ni ppl es.   The wheel s shal l  have an 
over al l  di amet er  of  at  l east  305 mm 12 i nches and shal l  be equi pped 
wi t h t wo l ubr i cat ed gr ooved bal l  bear i ngs wi t h gr ease ni ppl es.   The 
wheel s shal l  be coat ed wi t h r ubber .  Two of  t he cast er s shal l  be 
equi pped wi t h br akes whi ch posi t i vel y l ock t he uni t  i n pl ace once at  
r est .   Two cast er s shal l  be equi pped wi t h an addi t i onal  devi ce whi ch 
can be adj ust ed t o l ock aut omat i cal l y  f or  t owi ng t he pant ogr aph.
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2. 2. 3   Per manent  Pant ogr aph Fabr i cat i on -  [ Hosel ess] [ Hose End]  Type

**************************************************************************
NOTE:   The r equi r ement s of  t hi s par agr aph shoul d be 
added f or  KC- 10,  E- 4,  and ot her  ai r cr af t  t hat  
i ncor por at e f uel i ng adapt er s l ocat ed mor e t han 2. 4 m 
8 f eet  above t he apr on.

Per  COMMAND FUELS FACI LI TY Engi neer  or  Ser vi ce 
Headquarters.

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

a.   The per manent  pant ogr aph shal l  be desi gned i n such a way t hat  al l  
wheel  suppor t s r est  upon t he apr on r egar dl ess of  t he di f f er ent  t er r ai n 
conditions.

**************************************************************************
NOTE:   I nser t  r equi r ed Pant ogr aph number  of  sect i ons 
and l engt h obt ai ned f r om COMMAND FUELS FACI LI TY 
Engineer.

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

b.   The per manent  pant ogr aph shal l  consi st  of  [ t wo]  [ t hr ee]  mai n sect i ons,  
pl us one connect i ng sect i on and one di spensi ng end.   Tot al  l engt h of  
t he mai n sect i ons shal l  be [ _____]  mm f eet .

**************************************************************************
NOTE:   I nser t  r equi r ed hei ght  r each of  Pant ogr aph 
obt ai ned f r om COMMAND FUELS FACI LI TY Engi neer .

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

c.   The di spensi ng end shal l  be desi gned t o be coupl ed t o t he ai r cr af t  at  
hei ght s of  305 mm 12 i nches t o [ _____]  mm f eet  above t he apr on.

d.   The di spensi ng end shal l  be suppor t ed by an adj ust abl e spr i ng,  wei ght  
devi ce or  hydr aul i cal l y  act uat ed cyl i nder  t o count er  bal ance t he wei ght  
of  t he pr essur e f uel i ng nozzl e,  shut - of f  val ve,  f l anged swi vel  j oi nt s 
and connect i ng pi pes t o ensur e t hat  onl y mi ni mum f or ce occur s when 
connect i ng pant ogr aph t o ai r cr af t .   One per son shal l  be abl e t o oper at e 
t he di spensi ng end.

e.   Hoses ( except  f uel  sensi ng hose)  shal l  not  be per mi t t ed as a par t  of  
t he pant ogr aph.

f .   The di spensi ng end shal l  consi st  of  a 3 m 10 f oot  sect i on of  av i at i on 
f uel i ng hose,  as speci f i ed her ei n af t er ,  a [ D- 1]  [ D- 1R]  [ D- 2]  [ D- 2R]  
pr essur e r ef uel i ng nozzl e and a bondi ng wi r e wr apped a mi ni mum of  10 
coi l s ar ound t he ext er i or  of  t he hose and connect ed t o bot h hose- end 
NTP f i t t i ngs.   A shut - of f  val ve bet ween t he hose end and t he pr essur e 
r ef uel i ng nozzl e shal l  not  be pr ovi ded.

g.   A sui t abl e t r ough f or  st or i ng t he f uel i ng hose shal l  be pr ovi ded on t op 
of  t he f i nal  pant ogr aph l eg.

h.   Pr ovi de a dr aw bar  or  pul l  cabl e wi t h handl e f or  posi t i oni ng t he 
pantograph.

i .   To avoi d saggi ng,  r ei nf or c i ng shal l  be wel ded t o t he under si de of  t he 
pi pe sect i ons.
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j .   The mai n sect i ons of  t he pant ogr aph shal l  be l ocked t oget her  and t o t he 
non- movabl e por t i on of  t he pant ogr aph when i n t he st or ed mode.

k.   The over al l  el ect r i cal  r esi st ance bet ween t he pant ogr aph cont r ol  val ve 
and t he pr essur e f uel i ng nozzl e shal l  not  exceed 1 k i l o Ohm.   Gr oundi ng 
st r aps acr oss t he f l anged swi vel  j oi nt s ar e not  per mi t t ed.

l .   The pant ogr aph shal l  be equi pped wi t h a per manent  sampl i ng,  pr essur e 
gage,  dr ai n and vent  assembl i es.

m.   The f i xed por t i on of  t he pant ogr aph shal l  i ncl ude a pant ogr aph cont r ol  
val ve,  vent ur i ,  and f l ow met er .

n.   A r ef uel i ng adapt er  meet i ng t he r equi r ement s of  MIL-DTL-24788  shal l  be 
mount ed t o t he r et ur n pi pi ng f or  t he pur pose of  f l ushi ng t he per manent  
pant ogr aph.   The r ef uel i ng adapt er  shal l  have a 100 mm 4- i nch f l ange 
mount i ng and be equi pped wi t h a met al  vacuum t i ght  l ocki ng dust  cap 
t hat  mat es wi t h t he l ugs of  t he r ef uel i ng adapt er .

o.   I nt er medi at e and end swi vel  j oi nt s shal l  have 200 mm 8 i nch di amet er  
sol i d oi l  r esi st ant  t i r es and shal l  be equi pped wi t h t wo l ubr i cat ed 
gr ooved bal l  bear i ngs wi t h gr ease ni ppl es.   The wheel s shal l  be coat ed 
wi t h r ubber .

**************************************************************************
NOTE:   EDBC r equi r ed f or  NAVY/ MARI NE CORPS pr oj ect s.

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

p.   I nst al l  an emer gency dr y br eakaway coupl er  ( EDBC)  bet ween t he l ast  
swi vel  and t he di spensi ng hose.

2. 2. 4   Tr uck Fi l l  St and Pant ogr aph Fabr i cat i on -  ( Non- Recessabl e)

a.   Tr uck f i l l  s t and pant ogr aphs shal l  consi st  of  t hr ee mai n sect i ons,  pl us 
one connect i ng sect i on and one di spensi ng end.   Tot al  l engt h of  t he 
t hr ee mai n sect i ons shal l  be 3 m 10 f eet .

b.   The di spensi ng end shal l  be desi gned t o be coupl ed t o t he r ef uel i ng 
t r uck at  hei ght s of  395 t o 1400 mm 12 t o 55 i nches above t he r oad.

c.   The di spensi ng end shal l  be suppor t ed by an adj ust abl e spr i ng,  wei ght  
devi ce or  hydr aul i cal l y  act uat ed cyl i nder  t o count er  bal ance t he wei ght  
of  t he pr essur e f uel i ng nozzl e,  shut - of f  val ve,  f l anged swi vel  j oi nt s 
and connect i ng pi pes t o ensur e t hat  onl y mi ni mum f or ce occur s when 
connect i ng pant ogr aph t o t ank t r ucks.   One per son shal l  be abl e t o 
oper at e t he di spensi ng end.   Pant ogr aph shal l  be pr ovi ded wi t h a nozzl e 
hangi ng suppor t .

d.   Hoses shal l  not  be per mi t t ed as a par t  of  t he t r uck f i l l  s t and 
pantograph.

e.   The t hr ee mai n sect i ons of  t he pant ogr aph shal l  be l ocked t oget her  when 
stored.

f .   The over al l  el ect r i cal  r esi st ance bet ween t he f l anged end and t he 
pr essur e f uel i ng nozzl e shal l  not  exceed 1 k i l o Ohm.   Gr oundi ng st r aps 
acr oss t he swi vel  j oi nt s ar e not  per mi t t ed.
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g.   The pant ogr aph shal l  be equi pped wi t h a per manent  sampl i ng,  pr essur e 
gage,  dr ai n and vent  assembl i es.

h.   The connect i ng sect i on and t he di spensi ng end shal l  be l ocked t o t he 
mai n sect i ons of  t he pant ogr aph when i n t he st or ed mode.

2. 2. 5   Tr uck Fi l l  St and Pant ogr aph Fabr i cat i on ( Recessabl e)

a.   The t r uck f i l l  s t and pant ogr aph shal l  be desi gned f or  bot t om l oadi ng of  
r ef uel i ng t r ucks and shal l  be desi gned i n such a way t hat  i t  can be 
compl et el y l ower ed i nt o t he pi t .   Pant ogr aph const r uct i on and pi t  
conf i gur at i on shal l  be coor di nat ed such t hat  i nt er f er ences and 
r est r i c t i ons i n oper at i on of  t he pant ogr aph ar e el i mi nat ed.

b.   A combi nat i on of  f l anged swi vel  j oi nt s and pi pe sect i ons shal l  per mi t  
t he r equi r ed ver t i cal  and hor i zont al  adj ust ment s.   The pant ogr aph shal l  
aut omat i cal l y  l ock i n t he up posi t i on.

c.   The gui di ng uni t  f or  ver t i cal  adj ust ment  shal l  be mai nt enance f r ee.

d.   The pant ogr aph shal l  consi st  of  t hr ee mai n sect i ons,  pl us one 
connect i ng sect i on and one di spensi ng end.   Tot al  l engt h of  t he t hr ee 
mai n sect i ons shal l  be 3 m 10 f eet .

e.   The di spensi ng end shal l  be desi gned t o be coupl ed t o t he r ef uel i ng 
t r uck at  hei ght s of  305 t o 1380 mm 12 t o 55 i nches above t he r oad.

f .   The di spensi ng end shal l  be suppor t ed by an adj ust abl e spr i ng,  wei ght  
devi ce or  hydr aul i cal l y  act uat ed cyl i nder  t o count er  bal ance t he wei ght  
of  t he pr essur e f uel i ng nozzl e,  shut - of f  val ve,  f l anged swi vel  j oi nt s 
and connect i ng pi pes t o ensur e t hat  onl y mi ni mum f or ce occur s when 
connect i ng pant ogr aph t o t ank t r ucks.   One per son shal l  be abl e t o 
oper at e t he di spensi ng end.

g.   Hoses shal l  not  be per mi t t ed as a par t  of  t he t r uck f i l l  s t and 
pantograph.

h.   The t hr ee mai n sect i ons of  t he pant ogr aph shal l  be l ocked t oget her  when 
stored.

i .   The over al l  el ect r i cal  r esi st ance bet ween t he f l anged end and t he 
pr essur e f uel i ng nozzl e shal l  not  exceed 1 k i l o Ohm.   Gr oundi ng st r aps 
acr oss t he swi vel  j oi nt s ar e not  per mi t t ed.

j .   The pant ogr aph shal l  be equi pped wi t h a per manent  sampl i ng,  pr essur e 
gage,  dr ai n and vent  assembl i es.

2. 2. 6   Fl anged Swi vel  Joi nt s

a.   Anchor  end,  i nt er medi at e,  and hose end pant ogr aph swi vel  j oi nt s shal l  
be st ai nl ess st eel ,  [ s i ngl e pl ane, ]  f l anged capabl e of  r ot at i ng 360 
degr ees.   Wel ded swi vel  j oi nt s and wel di ng of  swi vel  j oi nt s t o t he pi pe 
and/ or  el bow i s not  per mi t t ed.   Wel di ng of  swi vel  j oi nt s t o f l ange 
j oi nt s i s  per mi t t ed.   Swi vel  j oi nt s shal l  be of  t he non- l ubr i cat ed,  
mai nt enance f r ee t ype wi t h non- l ubr i cat ed bear i ngs and no l ubr i cat i ng 
f i t t i ngs[ ,  and shal l  be ar ct i c- gr ade] .

b.   No l eakage shal l  be per mi t t ed under  posi t i ve or  negat i ve pr essur e 
condi t i ons.   No l eakage shal l  be per mi t t ed under  hi gh or  l ow 
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t emper at ur e condi t i ons.   The swi vel  j oi nt s shal l  be war r ant ed f or  t hr ee 
year s agai nst  l eakage due t o bot h posi t i ve and negat i ve pr essur e 
conditions.

c.   Ther e must  be el ect r i cal  cont i nui t y f r om one f l ange t o t he ot her  
wi t hout  t he use of  gr ound st r aps.   The el ect r i cal  cont i nui t y f r om one 
f l ange t o anot her  ( wi t hout  t he use of  gr ound st r aps)  shal l  be l ess t han 
1000 ohms.   Each swi vel  j oi nt  shal l  have at  l east  t wo bal l  bear i ngs and 
one r ol l er  bear i ng and t wo seal s.

**************************************************************************
NOTE:   I ncl ude I t em ' d'  f or  NAVY/ MARI NE CORPS 
projects and del et e [ SI NGLE PLANE,  ]  i n I t em ' a'  
above .

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

d.   Onl y NAVAI R appr oved swi vel s ( Aer oequi p s i ngl e pl ane;  EMCO- Wheat on 
s i ngl e pl ane;  CLA- VAL 2- pl ane;  and Car t er  Gr ound Fuel i ng s i ngl e and 
2- pl ane)  shal l  be used.

2. 2. 7   Fl ow Met er

The f l ow met er  shal l  be st ai nl ess st eel  or  al umi num,  doubl e case,  posi t i ve 
di spl acement ,  r ot or  t ype,  bi - di r ect i onal ,  t emper at ur e compensat i ng.   
Pr ovi de an adj ust or  f or  cal i br at i ng t he met er .   Met er  shal l  have l ar ge 
v i s i bl e 5- di gi t  r eset  t ot al i zer  and smal l  v i s i bl e 8- di gi t  non- r eset  
t ot al i zer .   [ Met er  r eadout  shal l  be mount ed on a swi vel . ]  The uni t  of  
measur ement  shal l  be L gal  and t he i ncr ement  of  measur ement  shal l  be one L 
gal.

[ 2. 2. 8   Emer gency Dr y Br eakaway Coupl er  ( EDBC)

**************************************************************************
NOTE:   EDBC r equi r ed f or  NAVY/ MARI NE CORPS Pr oj ect s.

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

The EDBC uni t  shal l  oper at e i ndependent l y of  i nt er nal  pr essur e and separ at e 
at  a nomi nal  +/ -   18 kg 50 pound t ensi l e pul l .   The EDBC shal l  be capabl e 
of  r ei nst al l at i on wi t hout  r epl acement  par t s or  t he use of  speci al  t ool s.   
The NAVAI R appr oved EDBCs f or  use on ai r cr af t  r ef uel i ng pant ogr aphs ar e t he 
Aer oqui p AE1284U and t he Car t er  Gr ound Fuel i ng 64227.

] 2. 2. 9   Sampl i ng Connect i on

Sampl i ng connect i on shal l  be pr ovi ded.   Mat er i al s shal l  be Type 316 
st ai nl ess st eel .   Mat er i al  f or  bal l  val ve,  qui ck di sconnect  coupl i ng shal l  
be Type 316 st ai nl ess st eel .   Each sampl i ng connect i on shal l  consi st  of  a 6 
mm 1/ 4- i nch sampl i ng pr obe wher e t he pr obe f aces upst r eam,  bal l  val ve,  a 
qui ck di sconnect  coupl i ng and al umi num dust  cap.   The sampl i ng connect i ons 
shal l  be capabl e of  accept i ng a sampl i ng k i t  f or  dr awi ng t he sampl es 
r equi r ed t o assur e f uel  qual i t y .   Pr ovi de a 1 m 3- f oot ,  f uel  r esi st ant  
sampl i ng hose wi t h mat i ng qui ck di sconnect  f i t t i ng.

2. 2. 10   Pr essur e gage assembl y

Assembl y shal l  consi st  of  100 mm 4- i nch ASME B40. 100 pr essur e gage and 
pr essur e gage st op cock.   Pr essur e gage shal l  be l i qui d f i l l ed t ype wi t h an 
i ndi cat i ng r ange 0- 1. 8 MPa 0- 275 psi g.   Mat er i al  shal l  be Type 316 
st ai nl ess st eel .
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2. 2. 11   Dr ai n and Vent  Assembl i es

Assembl i es shal l  consi st  of  a 13 mm 1/ 2 i nch bal l  val ve and shal l  t er mi nat e 
wi t h a 180 degr ee pi pe gooseneck and scr ewed cap f or  t he vent ,  and t he 
dr ai n shal l  have a 13mm 1/ 2 i nch bal l  val ve and shal l  t er mi nat e wi t h a cam 
t ype qui ck di sconnect .

2. 2. 12   Hydr ant  Coupl er

**************************************************************************
NOTE:   Sel ect  ei t her  Mi l i t ar y Speci f i cat i on 
Pant ogr aphs or  Commer ci al  Speci f i cat i on f or  use wi t h 
hose t r ucks or  as di r ect ed by COMMAND FUEL FACI LI TY 
Engi neer .   For  new desi gns use t he Commer ci al  
Speci f i cat i on.  Some i nst al l at i ons and count r i es use 
t he Mi l i t ar y Speci f i cat i on coupl er s and adapt or s 
even t hough t he speci f i cat i on i s i nact i ve.  Some 
compani es make coupl er s and adapt or s t o t hi s 
speci f i cat i on.   Hydr ant  Cont r ol  Val ve Adapt er  shal l  
mat ch sel ect i on.   Del et e t hi s par agr aph i f  onl y 
per manent  Pant ogr aphs ar e t o be used.

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

The hydr ant  coupl er  i s  t he connect i on bet ween t he hydr ant  syst em and t he 
pant ogr aph.   I t  shal l  compl y wi t h [ MIL-C-83260 ]  [ EI  1584] .   The coupl er  
shal l  be pr ovi ded wi t h sui t abl e,  non- l ubr i cat ed 360 degr ee r ot at i on swi vel  
j oi nt  and shal l  be sui t abl e f or  mount i ng t o f l anged connect i on.   I n 
addi t i on t o t he bi cycl e handl e gr i ps,  t he nozzl e shal l  be pr ovi ded wi t h a 
hal f  c i r c l e r i ng handl e.

2. 2. 13   Shut - Of f  Val ve

**************************************************************************
NOTE:   Del et e t hi s par agr aph f or  NAVY/ MARI NE CORPS 
pr oj ect s.   For  AI R FORCE pr oj ect s t hi s par agr aph 
wi l l  be del et ed at  t he di r ect i on of  t he COMMAND 
FUELS FACI LI TY Engi neer  i f  onl y hose end Pant ogr aphs 
ar e t o be used.

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

A [  64 mm 2- 1/ 2 i nch]  [  75 mm 3- i nch]  shut of f  val ve  shal l  be mount ed 
upst r eam of  t he pr essur e f uel i ng nozzl e and shal l  pr ovi de saf e shut of f  of  
t he pant ogr aph f or  i nspect i on of  t he dr y br eak qui ck di sconnect  st r ai ner .

2. 2. 14   Dr y Br eak Qui ck Di sconnect

A [  64 mm 2- 1/ 2 i nch]  [  75 mm 3- i nch]  semi - dr y br eak qui ck di sconnect  
( MI L- DTL- 24788,  Cl ass 1 or  equi val ent )  shal l  be mount ed bet ween t he 
[ shut - of f  val ve]  [ hose end]  and t he pr essur e f uel i ng nozzl e.   The semi - dr y 
br eak qui ck di sconnect  shal l  be capabl e of  swi vel i ng t hr ough 360 degr ees 
and shal l  i ncor por at e a 60 mesh st r ai ner  i n t he por t i on at t ached t o t he 
pr essur e r ef uel i ng nozzl e ( al so known as t he mal e hal f ) .

2. 2. 15   Pr essur e Fuel i ng Nozzl e

**************************************************************************
NOTE:  D- 1R,  D- 2R and D- 3R Nozzl es i ncor por at e ei t her  
a 380 kPa 55 psi  ( NAVY/ MARI NE CORPS)  or  311 kPa 45 
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psi  ( ARMY)  hose end pr essur e r egul at or .   Pr ovi de t he 
t ype of  nozzl e di r ect ed by t he COMMAND FUELS 
FACI LI TY Engi neer  or  Ser vi ce Headquar t er s.   For  
NAVY/ MARI NE CORPS pr oj ect s pr ovi de D- 1R Nozzl es 
havi ng 380 kPa 55 psi g hose end r egul at or s unl ess 
speci f i c  appr oval  f or  a di f f er ent  nozzl e t ype i s 
r ecei ved f r om NAVAI R.

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

SAE AS5877,  64 mm2- 1/ 2- i nch nozzl e [ D- 1]  [ D- 2]  [ D- 1R ( D- 1 wi t h [ 3. 8]  [ 3. 0]  
MPa [ 55]  [ 45]  psi g hose end pr essur e r egul at or ) ]  [ D- 2R ( D- 2 wi t h [ 3. 8]  
[ 3. 0]  MPa [ 55]  [ 45]  psi g hose end pr essur e r egul at or ) ]  [ D- 3R ( D- 3 wi t h 
[ 3. 8]  [ 3. 0]  MPa [ 55] [ 45]  psi g hose end r egul at or ) ]  shal l  be pr ovi ded f or  
t he connect i on bet ween pant ogr aph and ai r cr af t .   Desi gn shal l  be f or  s i ngl e 
poi nt  f uel i ng of  [ ai r cr af t ]  [ and]  [ t r uck]  at  a f l ow r at e of  36 L/ s 600 gpm 
wi t h maxi mum pr essur e dr op of  2 kPa 30 psi g.   Nozzl e shal l  be pr ovi ded wi t h 
a per manent l y i nst al l ed qui ck di sconnect  sampl i ng coupl er .   ( Gammon 
GTP- 235- 3/ 8 Jet  Test  QD meet s t hi s r equi r ement . )   Pr ovi de pr essur e gage wi t h
 0- 7 MPa 0- 100 psi g i ndi cat i ng r ange mount ed on act uat or  f or  use wi t h qui ck 
di sconnect  sampl i ng coupl er .

[ 2. 2. 16   Avi at i on Fuel  Hose

Fuel i ng hose shal l  conf or m t o EI  1529,  Gr ade 2,  Type C,  semi - har dwal l ,   
[ 75]  [ 62]  mm [ 3]  [ 2. 5] - i nch nomi nal  hose desi gned f or  use wi t h speci f i ed 
f uel  f or  a wor ki ng pr essur e of  2 MPa 300 PSI G over  a wor ki ng t emper at ur e 
r ange of 0 t o 55 degr ees C - 22 t o 131 degr ees F.   Hose shal l  be const r uct ed 
of  br ai ded synt het i c cor d sur r ounded by an i nt er i or  r ubber  t ube and an 
ext er i or  r ubber  cover .   Pr ovi de per manent  br ass,  t hr eaded,  mal e NPT,  bot h 
ends.

] 2. 2. 17   Venturi

a.   The vent ur i  pr ovi des f or  compensat ed pr essur e r egul at i on t o each 
per manent  ai r cr af t  pant ogr aph cont r ol  val ve and on each hydr ant  cont r ol  
val ve.   Vent ur i  shal l  be const r uct ed of  st ai nl ess st eel .   The vent ur i  
shal l  be s i zed t o compensat e f or  pr essur e dr op of  ent i r e pant ogr aph 
assembl y at  mi ni mum t hr ough maxi mum desi gn f l ow r at e.   The amount  of  
r ecover y shal l  be adj ust abl e and t he maxi mum unr ecover abl e pr essur e 
dr op at  36 L/ s 600 gpm shal l  be l ess t han 69 kPa 10 psi .

b.   Pr ovi de vent ur i  cont r ol  l i nes wi t h needl e val ve t o be used dur i ng f i nal  
adj ust ment  of  pant ogr aph.   Vent ur i  cont r ol  l i nes shal l  be pr ovi ded wi t h 
pr essur e gauge and pr essur e gauge st op cock.   I ndi cat i ng r ange shal l  be 
0- 667 kPa 0- 100 psi g.   Mat er i al  shal l  be Type 316 st ai nl ess st eel .

c.   Det achabl e pant ogr aph vent ur i  shal l  be pr ovi ded wi t h a 10 mm 3/ 8 i nch 
st ai nl ess st eel  f uel  sensi ng l i ne and 2. 4 m 8 f eet  of  8 mm 5/ 16- i nch 
f uel  sensi ng hose.   Fuel  sensi ng l i ne and hose shal l  be pr ovi ded wi t h a 
st ai nl ess st eel  pl ug and socket  t ype qui ck di sconnect  f or  coupl i ng 
t oget her  at  t he pant ogr aph and opposi t e end of  f uel  sensi ng hose 
sui t abl e f or  connect i on t o hydr ant  cont r ol  val ve' s  pi l ot  syst em.

d.   Fuel  sensi ng hose t ube and cover  shal l  be r esi st ant  t o t he ef f ect s of  
hydr ocar bon f uel s and shal l  conf or m t o SAE J517-100R7.

2. 2. 18   Pant ogr aph Cont r ol  Val ve

**************************************************************************
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NOTE:   Per  COMMAND FUELS FACI LI TY Engi neer  or  
COMMAND Ser vi ce Headquar t er  di r ect i on.

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

Ref er  t o Sect i on 33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES.

[ 2. 2. 19   Fuel  Separ at or

**************************************************************************
NOTE:   Per  COMMAND FUELS FACI LI TY Engi neer  or  
COMMAND Ser vi ce Headquar t er  di r ect i on.

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

Ref er  t o Sect i on 33 52 43. 28 FI LTER SEPARATOR,  AVI ATI ON FUELI NG SYSTEM.

][ 2. 2. 20   Addi t i ve I nj ect or

**************************************************************************
NOTE:   Per  COMMAND FUELS FACI LI TY Engi neer  or  
COMMAND Ser vi ce Headquar t er  di r ect i on.

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

Ref er  t o Sect i on 33 52 43. 11 AVI ATI ON FUEL MECHANI CAL EQUI PMENT.

] 2. 2. 21   Ni t r ogen Power ed Deadman Cont r ol  Syst em

**************************************************************************
NOTE:  I ncl ude onl y i f  sel ect ed i n par agr aph 
DETACHABLE AI RCRAFT PANTOGRAPH,  i n PART 1.

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

Pr ovi de pant ogr aphs wi t h a 1. 09 cubi c m 39 cubi c f oot  ni t r ogen cyl i nder ,  
adj ust abl e pr essur e r egul at or ,  qui ck r el ease shut t l e f or  t he ni t r ogen,  
i nt er connect i ng cont r ol  t ubi ng,  pr essur e gauge,  and al l  necessar y har dwar e 
t o oper at e t he pneumat i c deadman pi l ot  syst em on t he hydr ant  cont r ol  
val ve.   The ni t r ogen bot t l e shal l  be mount ed t o t he pant ogr aph.   Pr ovi de 3 m
 10 f eet  of  ai r / ni t r ogen cont r ol  hose t o connect  t he deadman cont r ol  syst em 
t o t he hydr ant  cont r ol  val ve ai r  deadman connect i on.   Pr ovi de st ai nl ess 
st eel  pl ug and socket  t ype qui ck di sconnect  f or  coupl i ng t oget her  t he ai r  
cont r ol  hose at  t he pant ogr aph and a qui ck di sconnect  sui t abl e f or  
connect i on t o t he hydr ant  cont r ol  val ve' s pi l ot  syst em at  t he ot her  end.

PART 3   EXECUTI ON

3. 1   ASSEMBLY

The pant ogr aph shal l  be del i ver ed compl et el y assembl ed.

3. 2   TESTING

The pant ogr aph shal l  be t est ed as descr i bed i n Sect i on 33 08 53 AVI ATI ON 
FUEL DI STRI BUTI ON SYSTEM START- UP.

         - -  End of  Sect i on - -
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