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SAE AIR4783 

I 
2.1.2 I P  P u b l i c a t i o n s :  A v a i l a b l e  f rom L i b r a r y  and In fo rmat ion  Department, The 

I n s t i t u t e  o f  Petroleum, 61 New Cavendish St ree t ,  London W1M 8AR, England, 
FAX 71 255 1472. 

No Number A v i a t i o n  Hydrant P i t  Systems - Recomnended Arrangements f o r  - 
Par t  I New F a c i l i t i e s ,  Par t  II Replacement o f  Obsolete Valves i n  S m a l l  P i t  
Boxes - August, 1990 

2.1.3 IS0 P u b l i c a t i o n s :  A v a i l a b l e  f rom ANSI,  11 West 42nd St ree t ,  New York, NY 
10036-8002. 

IS0 45 A i r c r a f t  Pressure Refuel  i n g  Connections 

2.1.4 M i l i t a r y  P u b l i c a t i o n s :  A v a i l a b l e  from DODSSP, S u b s c r i p t i o n  Services Desk, 
B u i l d i n g  4D, 700 Robbins Avenue, Ph i lade lph ia ,  PA 19111-5094. 

MS24484 Adapter, Pressure Fuel Serv ic ing ,  Nominal 2.5 i n c h  Diameter 
MS29514 Flange, Adapter Locking, Pressure Fuel S e r v i c i n g  

2.1.5 B r i t i s h  Standards: A v a i l a b l e  f rom B S I  Standards, L i n f o r d  Wood, M i l t o n  
Keynes MK14 6LE, Un i ted  Kingdom, FAX 908 320856. 

BS 4C 14:1991 A i r c r a f t  Pressure Refue l ing  Connections 

2.1.6 ASTM P u b l i c a t i o n s :  A v a i l a b l e  f rom ASTM, 1916 Race S t r e e t ,  Phi ladelph ia,  PA 
19103-1187. 

ASTM D 4176 Test Method f o r  Free Water and P a r t i c u l a t e  Contamination i n  
Fuels ( C l e a r  and B r i g h t  Pass/Fai l  Proceedings) 

ASTM D 4860 Test Method f o r  Free Water and P a r t i c u l a t e  Contamination i n  
M i d - d i s t i l l a t e  Fuels (Clear  and B r i g h t  Numerical) 

3. GLOSSARY OF TERMS: 

The terms, l i s t e d  below w i t h  t h e i r  common d e f i n i t i o n s ,  a r e  commonly u t i l i z e d  
i n  t h e  ground a i r c r a f t  r e f u e l i n g  i n d u s t r y .  
d e f i n e d  w i t h i n  t h e  document. 

Terms shown i n  b o l d  type are 

ADAPTER WEAR GAUGE: 
dimensions o f  an A i r c r a f t  Refue l ing  Adapter bayonet f l a n g e  per  IS0 45, 
MS24484, o r  MS29514. 

AEROSOL: Submicron p a r t i c l e s  suspended i n  a i r ,  gas, o r  vapor. A fog, fume, 
o r  smoke. 

A dev ice designed t o  prov ide i n s p e c t i o n  o f  the  c r i t i c a l  

A I R  ELIMINATOR: 
automat ic removal o f  t rapped a i r .  

AIRCRAFT REFUELING ADAPTER: 
between t h e  r e f u e l i n g  v e h i c l e  (Nozzle) and the  a i r c r a f t .  Th is  connect ion i s  
d imens iona l l y  i n  accordance w i t h  MS24484, MS29514, IS0.45 (1990), and BS.4C. 14 
(1991). I t  i s  an i n t e r n a t i o n a l  standard t o  assure i n t e r c h a n g e a b i l i t y .  

A dev ice i n s t a l l e d  i n  a f u e l i n g  system which a l lows f o r  

The mat ing p o r t i o n  o f  t h e  qu ick  disconnect 
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3. (Continued): 

AIRCRAFT REFUELING PRESSURE: 
to the aircraft adapter during a refueling operation. The only physical port 
possible at which this pressure can be measured is located within the Nozzle. 

The fuel pressure controlled as near as possible 

ALKYLATION: A gasoline refining process. 

ANSI: American National Standards Institute 

API ADAPTER: 
has been designed in accordance with API 1584 or API RP 3004 respectively. 

The outlet o f  a Hydrant Valve or Bottom Loading Adapter which 

API HYDRANT VALVE: 
Note: API 1584 defines more than one type o f  hydrant valve and this term is 
not sufficient to define a valve. 

A Hydrant Valve designed in accordance with API 1584. 

AQUEOUS CONTAMINATE: Water-borne contaminant. 

ATMOSPHERIC PRESSURE: 
atmosphere. Local barometric pressure. 

Force per unit area exerted by the weight o f  the 

ASPISCRUBBER: An aircraft underwing refueling system component used with 
as generating systems or liquid nitrogen inerting systems (in 
t) to remove dissolved oxygen from the fuel during pressure 

on-board inert 
mi 1 i tary ai rcra 
refuel i ng . 
BAFFLE: A non1 
sl osh. 

BAYONET FLANGE: 

quid-tight, transverse partition in a cargo tank to minimize 

The three lug or slot portion o f  either an Aircraft Refueling 
Adapter or a Bottom Loading Adapter. 

BLOCK OUT DEVICE: A device utilized to prevent a Hose End Pressure Control 
Valve from closing o r  tending to close (regulate). 
End Pressure Control Valve from the system for testing o f  other components. 
This may be a mechanical or hydraulic device. 

Used to segregate the Hose 

BONDING CABLE: An electrically conductive wire which is used to equalize 
differences in potential due to accumulated static electricity, both before 
and during fuel transfer operations such as aircraft fueling and vehicle 
loading or discharge. This eliminates the hazard which may be caused by an 
uncontrol 1 ed electrical discharge (spark). Bonding cabl es are intended for 
handling only static electricity, typified by very high voltage, minimum 
current. Bonding does not necessarily provide a connection to ground (earth). 
Typically the cabl e (sometimes erroneously termed "grounding cabl e") provided 
as a part of a refueling nozzle is a bonding cable. 

BONDING REEL: 
(Commonly misnamed as a grounding reel . )  

A device onto which the bonding cable is wound and stored. 
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3. (Continued): 

BOTTOM LOADING: 
through t h e  bottom o f  t h e  tank. 

The method o f  load ing  a tank  u t i l i z i n g  a c losed system 

BOTTOM LOADING ADAPTER: A q u i c k  disconnect,  dry-break connect ion t h a t  mates 
e i t h e r  a nozz le o r  coupler  f o r  the purposes o f  load ing  a tank  v e h i c l e .  
u n i t s  a re  a v a i l a b l e  i n  t h r e e  d i f f e r e n t  forms t o  assure i n t e r c h a n g e a b i l i t y  o f  
use: 

These 

a. IS0 45, MS24484 o r  MS29514 2-1/2 i n  i n t e r n a t i o n a l  standard bayonet 

b. 4 - i n  standard i n  accordance w i t h  A P I  1584. 
c .  I n d u s t r i a l  reverse  bayonet connect ion (4 i n  s i z e ) .  

The o u t l e t  c o n f i g u r a t i o n s  are  var ied  t o  s u i t  t h e  a p p l i c a t i o n .  

connect ion (same as used on the  a i r c r a f t )  

BULK DENSITY: 
m a t e r i  a l  . 

Mass o r  weight o f  the  m a t e r i a l  d i v i d e d  by t h e  volume o f  the  

BULKHEAD: A l i q u i d - t i g h t ,  t ransverse c losure  between compartments o f  a tank.  

BURST PRESSURE: The maximum pressure r e q u i r e d  o f  the  component o r  system 
w i t h o u t  causing s t r u c t u r a l  f a i l u r e  o f  t h e  e x t e r n a l  pressure b a r r i e r .  The 
system o r  v a l v e  need n o t  be f u n c t i o n a l  a f t e r  be ing subjected t o  such pressure.  

BY-PASS VALVE: A va lve  u t i l i z e d  on a r e f u e l e r  t o  c o n t r o l  pressure.  It i s  
normal ly  mounted such t h a t  i t  a l lows f o r  by-pass f l o w  f r o m  t h e  o u t l e t  o f  a 
pump back t o  t h e  i n l e t  o r  tank.  

CARCASS SATURATION: 
hose carcass. 

The c o n d i t i o n  where f u e l  has permeated t h e  m a t e r i a l s  o f  a 

CARGO TANK: 
(378.5 L),  used f o r  t h e  c a r r y i n g  o f  a v i a t i o n  fue ls ,  and mounted permanently o r  
o therwise secured on a v e h i c l e .  

A c o n t a i n e r  having a l i q u i d  capac i ty  i n  excess o f  100 ga l  

CHECK VALVE: See Nonreturn Valve. 

CLAY FILTER: A te rm used t o  descr ibe a system o f  t r e a t i n g  f u e l  t o  remove 
sur face  a c t i v e  agents. T y p i c a l l y ,  f u e l  i s  passed very s l o w l y  through elements 
o r  c a r t r i d g e s  c o n t a i n i n g  p a r t i c u l a t e  m a t e r i a l  onto which t h e  s u r f a c t a n t  i s  
adsorbed, e.g. , at tapu lgus  c lay ,  F u l l e r s  ear th ,  o r  diatomaceous e a r t h .  

CLEAR, BRIGHT AND DRY TEST: The s implest  t e s t  t o  determine i f  f u e l  i s  f r e e  
f rom v i s i b l e  water  o r  p a r t i c u l a t e s .  Reference ASTM D 4176 o r  D 4860. 

CLOSING TIME: 
in te rmed ia te  f l o w  r a t e .  

Time f o r  a va lve  o r  system t o  c lose  from f u l l  r a t e d  f l o w  o r  any 
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3 .  (Continued): 

COALESCER ELEMENT: A cy1 i n d r i c a l  f i  1 t e r  c a r t r i d g e  which removes p a r t  i c u l  a te  
contaminat ion and a l s o  causes f r e e  water i n  t h e  f u e l  t o  coalesce o r  ga ther  
together  i n t o  d r o p l e t s  l a r g e  enough t o  separate from t h e  Continuous Phase by 
g r a v i t y .  Coalescer Elements can be disarmed o r  rendered i n a c t i v e  by sur face 
a c t i v e  agents ( s u r f a c t a n t s ) .  Flow d i r e c t i o n  i s  normal ly  from the  i n s i d e  t o  
t h e  ou ts ide  o f  t h e  element. They are  used as t h e  f i r s t  stage i n  f i l t e r / w a t e r  
separator  vessels, i n  con junc t i on  w i t h  separator  elements i n  the  second stage. 

CO-MINGLED TANK FARM: Fuel tankage system where var ious  f u e l  supp l i e rs  may 
depos i t  a s p e c i f i c  t ype  o f  f u e l  i n t o  a common storage tank  (tankage) t o  be 
used by va r ious  users. 

COMPARTMENT: A l i q u i d - t i g h t  d i v i s i o n  i n  a cargo tank.  

CONTINUITY TESTER: 
o r  set  o f  p a r t s .  

A dev ice used t o  check t h e  e l e c t r i c a l  c o n t i n u i t y  o f  a p a r t  

CONTINUOUS PHASE: 
mon i to r  system which cont inues on through the  system a f t e r  being subjected t o  
s o l i d s  and/or water removal. 

The bas ic  product  f l ow ing  from a f i l t e r  separator  o r  

D-1 NOZZLE: An Underwing Nozzle de f i ned  by MIL-N-5877 designed f o r  m i l i t a r y  
use. It has a c h a r a c t e r i s t i c  45O elbow as a p a r t  o f  i t s  i n l e t  body t o  a l l ow  
f o r  v e r t i c a l  hose drape when r e f u e l i n g  on fuselage mounted r e f u e l i n g  adapters. 
It terminates i n  a 6 -bo l t  mat ing f l ange  de f ined by a m i l i t a r y  standard 
drawing. I t  i s  used by the  U.S. m i l i t a r y  serv ices .  Nozzles approved f o r  
procurement by t h e  U.S. m i l i t a r y  serv ices  under t h i s  des ignat ion  are  l i s t e d  on 
QPL f o r  t h e  MIL-N-5877. 

D-1R NOZZLE: Same as D-1 Nozzle except a nominal 55 p s i  (3.87 kg/cmz) Hose 
End Cont ro l  Valve i s  f i t t e d  t o  t h e  u n i t .  

D-2 NOZZLE: Same as the  D-1 Nozzle except t h e  i n l e t  body i s  s t r a i g h t .  l h e  
s t r a i g h t  body a l lows v e r t i c a l  hose drape when r e f u e l i n g  f rom an underwing 
p o s i t i o n .  It terminates i n  t h e  same 6-bo l t  f lange.  

D-2R NOZZLE: Same as 0-2 Nozzle except a nominal 55 p s i  (3.87 kg/cm2) Hose 
End Contro l  Valve i s  f i t t e d  t o  t h e  u n i t .  

DEADHEAD PRESSURE: The pump ou t le t / sys tem pressure a t  no f low.  

DEADMAN CONTROL: 
operator  t o  a l l o w  t h e  f l o w  o f  f u e l .  
a l l  f u e l  f l o w  t o  s top .  

A system which requ i res  p o s i t i v e  con t inu ing  a c t i o n  o f  an 
I n t e r r u p t i o n  o f  t h i s  a c t i o n  w i l l  cause 

DEADMAN HANDLE: 
means a c t i v a t e d  by t h e  opera tor  t o  open o r  c lose  the  f u e l i n g  system. 

The a i r  o r  h y d r a u l i c  va lve o r  e l e c t r i c  swi tch,  o r  any o the r  

DEADMAN SWITCH: See Deadman Hand1 e. 
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3. (Continued): 

DEADMAN VALVE: 
system unless t h e  opera tor  i s  p h y s i c a l l y  a c t i n g  upon a c o n t r o l  va lve  o r  sw i t ch  
i n  an a c t i v e  manner. Also r e f e r s  t o  t h e  c o n t r o l  va l ve  t h a t  t h e  opera tor  ho lds 
w h i l e  keeping t h e  o n - o f f  va lve open. 

An o n - o f f  va lve  used t o  s top the f l o w  o f  f u e l  through the 

See Deadman Handle o r  Switch. 

DECK: 
t o  e a s i l y  reach t a l l e r  a i r c r a f t .  

A moveable p l a t f o r m  used t o  e leva te  t h e  r e f u e l i n g  opera tor  t o  be ab le  
Same as E leva t i ng  Plat form.  

DECK HOSES: 
r e f u e l i n g  v e h i c l e  f o r  r e f u e l i n g  a i r c r a f t  w i t h  Refue l ing  Adapters r e q u i r i n g  
such access. 

R e l a t i v e l y  shor t  ou tpu t  hoses used on a moveable deck o f  a 

These hoses normal l y  te rm ina te  i n  Underwing Nozzles. 

DEFUELING: O f f - l o a d i n g  f u e l  from an a i r c r a f t .  

DELTA P (AP): See Pressure Drop. 

DENSITY: See Bu1 k Densi ty.  

DESIGN PRESSURE: See P r o o f  Pressure. 

DIAPHRAGM 
diaphragm 
thus enab 

D I  F FERENT 
d i f f e r e n t  

D I  PST ICK: 
contained 
l e n g t h  o f  

VALVE: 
assembly o r  f l e x i b l e  membrane t o  vary the  p o s i t i o n  o f  t he  assembly, 
i n g  it t o  c o n t r o l  f l o w  r a t e ,  pressure, o r  o the r  parameters. 

A va lve  which uses the d i f f e r e n c e  i n  pressure across a 

AL PRESSURE GAUGE: 
a l  between two d i f f e r e n t  l o c a t i o n s  i n  a system. 

A pressure gauge which i n d i c a t e s  the pressure 

A c a l i b r a t e d  s t i c k  f o r  manually determining the  q u a n t i t y  o f  f u e l  
i n  a f u e l  tank.  The q u a n t i t y  o f  f u e l  i s  i n d i c a t e d  by the  wetted 
t h e  c a l i b r a t e d  s t i c k  a f t e r  f u e l  submergence. 

DISCONTINUOUS PHASE: 
contaminants, which are separated from the continuous phase o f  a f i l t e r  
system. 

l h e  contaminated product, con ta in ing  water or f i l t e r e d  

DRIPLESS DRIPSTICK: 
bottom o f  a f u e l  t a n k  for manually determining the  q u a n t i t y  o f  f u e l  contained 
i n  a f u e l  tank  w i t h o u t  leakage o r  l o s s  o f  f u e l  from t h e  tank. 

A c a l i b r a t e d  dev ice  i n s t a l l e d  and operated from the 

DRIPSTICK: 
f u e l  tank  f o r  manual ly checking a f u e l  tank t o  determine the  q u a n t i t y  o f  f u e l  
contained i n  t h e  f u e l  tank. 
between t h e  f u e l  and a i r  i n  t h e  tank  as i nd i ca ted  by drippage from the  device.  

A c a l i b r a t e d  device i n s t a l l e d  and operated from t h e  bottom o f  a 

l h e  device i s  adjusted t o  l o c a t e  t h e  i n t e r f a c e  

DROP: The q u a n t i t y  of l i q u i d  which makes up a spher ica l  mass; a l i q u i d  
g l  obul e. 
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3.  (Continued): 

DRY-BREAK DISCONNECT: A dev ice norma 
a l l o w  f o r  t h e  ease o f  checking a S t ra  
t o  an Overwing Nozzle, o r  v i s a  versa, 
upstream hose o r  system. 

DYNAMIC: I n  motion, ac t i ve ,  moving. 

l y  mated t o  the  i n l e t  o f  a nozz le t o  
ner  o r  interchange an Underwing Nozz 
w i thou t  t he  d r a i n i n g  o r  s p i l l a g e  o f  

e 
he 

DYNAMIC DELIVERY HEAD: 
d ischarge f l o w  o f  a f u e l  equal t o  2, where V = v e l o c i t y  and g - 

a c c e l e r a t i o n  due t o  g r a v i t y  (32.174 f t / s '  o r  980.665 cm/s'). 

DYNAMIC HEAD: Pressure, measured i n  he igh t ,  w i t h i n  the  f l o w  o f  a f u e l  equal 

t o  e, where V = v e l o c i t y  and g = acce le ra t i on  due t o  g r a v i t y  (32 .174 f t / s Z  

or 980.665 cm/s') . 

Pressure, measured i n  he igh t ,  w i t h i n  t h e  pump 

257 

2g 

DYNAMIC PRESSURE: 

V = v e l o c i t y ,  p = dens i ty ,  and g = acce le ra t i on  due t o  g r a v i t y  (32 .174 f t / s '  
o r  980.665 cm/s2) . 

DYNAMIC SUCTION HEAD: 
a pump on t h e  f l o w  o f  f u e l  equal t o  112 

2g' 
a c c e l e r a t i o n  due t o  g r a v i t y  (32.174 f t / s *  o r  980.665 cm/s'). 

DYNAMIC SUCTION LIFT: D i f f e r e n t i a l  he igh t  measured between t h e  f u e l  sur face 
l e v e l  and f l o w  i n l e t  o f  t h e  pump dur ing  pump operat ion.  

Pressure w i t h i n  the  f l o w  o f  a f u e l  equal t o  e, where 
2g 

Pressure, measured i n  he igh t ,  w i t h i n  t h e  f l o w  i n l e t  o f  
where V = v e l o c i t y  and g = 

EFFLUENT: 
Opposite o f  i n f l u e n t .  

ELECTRICAL BONDING: l h e  procedure f o r  which a bonding cab le  i s  used. 

Stream o f  f l u i d  a t  t he  o u t l e t  o f  a f i l t e r  o r  F i l t e r  Separator. 

ELECTRICAL GROUNDING: 
r e f u e l e d  o r  de fue led  o r  t h e  v e h i c l e  accomplishing t h e  r e f u e l i n g  opera t ion  t o  a 

The connecting o f  t h e  a i r c r a f t  o r  o the r  v e h i c l e  t o  be 

grounding rod  s u i t a b l y  i n s e r t e d  i n t o  t h e  ea r th .  

ELEVATING PLATFORM: Same as Deck. 

EMERGENCY BREAK AWAY/EMERGENCY DRY BREAK: A dev ice mounted 
f u e l  system t h a t  when acted upon by a s p e c i f i c  f o rce  ( p u l l )  
"break"  t h e  hose o r  system connection w i t h  a minimum o f  sp i  

EMERGENCY VALVE: A va l ve  pos i t i oned  a t  t h e  o u t l e t  o f  a veh 
t h a t  i t  can be c losed t o  prevent  s p i l l a g e  i n  an emergency. 

s t r a t e g i c a l l y  i n  a 
w i l l  separate and 
1 age. 

c l e  f u e l  tank  so 

EMULSION: A d i spe rs ion  o f  f i n e  d r o p l e t s  i n  the  continuous phase. 
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SAE AIR4783 I 
3.  (Continued): 

ENTRAINED WATER: 
phase. 

D i s c r e t e  water d r o p l e t s  c a r r i e d  by a cont inuous hydrocarbon 

EXCESS FLOW CONTROL: 
o r  Hydrant Couplers which w i l l  au tomat ica l l y  s top f l o w  through t h e  system i f  
t h e  f l o w  r a t e  exceeds a predetermined value. 
c a p a b i l i t y  o f  having two such s e t t i n g s ,  h i g h  and low, t o  accommodate a i r c r a f t  
o f  d i f f e r e n t  capab i l  i t y .  

Excess f l o w  c o n t r o l  i s  a f u n c t i o n  o f  some Hydrant Valves 

Some such u n i t s  have t h e  

EXTERNAL TANK: A f u e l  tank(s)  o f  pressure vessel c o n s t r u c t i o n  w i t h  
aerodynamic f a i r i n g  which may be hung on e i t h e r  t h e  a i r c r a f t  fuselage, under 
t h e  wing, o r  on t h e  wing t i p .  They are g e n e r a l l y  hung on t h e  wing and 
fuselage by py lons and may be j e t t i s o n a b l e .  

FEET OF HEAD: 

F IBER MIGRATION: 
i n t o  t h e  E f f l u e n t .  
m igra t ion .  

F IBER OPTIC CABLE: 
e l e c t r i c a l  w i r i n g  and capable o f  t ransmiss ion o f  l i g h t  s igna ls .  

FIBER OPTIC SENSOR OR PROBE: A device which i s  u t i l i z e d  t o  sense t h e  
ex is tence o f  a l i q u i d  i n  a tank  and t r a n s m i t  t h e  change by l i g h t  s i g n a l  t o  a 
c o n t r o l  device.  

Measurement o f  pressure i n  f e e t  o f  t h e  l i q u i d  be ing pumped. 

Carry-over o f  f i b e r s  from f i l t e r  o r  separator  media m a t e r i a l  
F i b e r  m i g r a t i o n  i s  a q u a l i t a t i v e  p a r t  o f  t o t a l  media 

A g lass  f i b e r  condui t  handled i n  a s i m i l a r  manner as 

FILTER MONITOR: 
r e t a i n e d  w i t h i n  a p o r t i o n  o f  the  elements o f  t h e  u n i t .  
c e r t a i n  l e v e l  w i l l  a u t o m a t i c a l l y  stop t h e  f low o f  t h e  f u e l  through t h e  u n i t .  

Same as F i l t e r  Separator except t h e  s t r i p p e d  water i s  
Accumulation t o  a 

FILTER SEPARATOR: A dev ice designed t o  f i l t e r  contaminants and water from 
f u e l .  
u n i t  and has t o  be dra ined p e r i o d i c a l l y .  
l e v e l  may be incorporated w i t h i n  the u n i t  (See Water Sump Contro l  o r  Water 
Probe). 

Water s t r i p p e d  from t h e  f u e l  accumulates i n  a sump a t  t h e  bottom o f  t h e  
A system t o  i n d i c a t e  a h i g h  water 

FILTER VESSEL: 
conta ins  t h e  f i l t r a t i o n  devices and o ther  assoc iated apparatus. 
connect ion t o  t h e  f u e l  system. 

The o u t e r  conta iner  o f  a F i l t e r  Separator o r  Mon i to r  which 
I t prov ides 

FILTRATE: See Continuous Phase. 

FLASH POINT: 
form a flammable mix tu re  o f  f u e l  and a i r  near t h e  surface which w i l l  f lame 
momentar i ly  when exposed t o  a source o f  i g n i t i o n .  

The temperature a t  which a l i q u i d  g ives  o f f  s u f f i c i e n t  vapors t o  

FLOW GAUGE o r  INDICATOR: 
system. 
a l t e r n a t i v e  term i s  R a t e  o f  Flow I n d i c a t o r .  

A dev ice t h a t  i n d i c a t e s  t h e  f l o w  r a t e  o f  l i q u i d  i n  a 
I t may be mechanical ly d r i v e n  o r  respond t o  e l e c t r o n i c  pulses.  An 
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3 .  (Continued): 

FOOT VALVE: See Emergency Valve. 

FRICTION HEAD: Pressure loss, measured 
through pipe and fittings. 

FUEL QUANTITY MEASUREMENT SYSTEM: On-b 

in height, caused by product moving 

ard aircraft system (usually 
electronic) for measuring and indication of fuel quantity (weight) per tank 
and total fuel on-board. Uses fuel eight and characteristic sensors 
internally mounted within the fuel tanks, along with preprogrammed (software) 
conversion of height/volume and fuel density to give fuel weight. 

FUEL SENSE PRESSURE: A pressure signal obtained from a point remote from, and 
downstream of a pressure control valve on refueling vehicle. This enables the 
valve to control the into-aircraft delivery pressure within prescribed 1 imits. 
The sense pressure may be taken from a port in the delivery pipe work or from 
the throat of a Venturi type pressure loss compensator. 

FUEL SERVICING CABINET: A fixed, above-ground structure containing equipment 
connected to an airport fueling system t o  enable fuel to be dispensed into 
aircraft. 

FUEL SHUTOFF VALVE: Aircraft control valve used to enable fuel to enter a 
tank during refueling, and shut off upon command or automatically if part of 
the level control system. May be manually or electronically controlled (can 
be, in some cases, shut off at preselected fill level). 

FUEL STORAGE FACILITIES: Tanks and associated facilities for the storage of 
aviation fuel at an airport. Same as Tank Farm. 

FUEL TANK/TANKAGE: See Cargo Tank. 

FUEL-DEFUEL VALVE: 
which is manually positioned to change a mobile refueling system from a 
fueling mode to a defueling mode. 

A multi-position valve, within a ground refueling system, 

FUELER: See Refuel er. 

FUELING: Loading fuel into an aircraft. 

GLOBE VALVE: 
controlling portion is generally at 90° to the inlet and outlet ports. The 
controlling portion may be positioned manually or automatically by pressure 
applied to a diaphragm or similar device. 

A type of  valve in which the flow direction through the 

GRAVITY FILL POINT OR PORT: 
allows for filling by use of an overwing nozzle. 

GRAVITY REFUELING: See Overwing Refueling. 

An opening in the fuel tank of an aircraft which 
See Overwing Nozzle Adapter. 
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SAE AIR4783 

3 .  (Continued): 

GRAVITY SEPARATION: 
d i f f e r e n c e  i n  s p e c i f i c  g r a v i t y  ( s e t t l i n g ) .  

GROUNDING CABLE: As commonly used i n  t h e  a i r c r a f t  f u e l  i n d u s t r y ,  i t  i s  a 
misnomer f o r  a Bonding Cable. 
grounding h i g h  power c u r r e n t s  w i t h i n  an e l e c t r i c a l  system. 

HEAD: 

HEAD PRESSURE: 
produce f u e l  f l ow .  

HOSE: A f l e x i b l e  condu i t  u t i l i z e d  t o  connect two p o i n t s  i n  a f u e l i n g  system 
f o r  t h e  t ransmiss ion  o f  a f l u i d  product.  

HOSE END BALL VALVE: A b a l l  valve mounted t o  the  i n l e t  o f  a nozz le  t o  a l l o w  
f o r  checking t h e  s t r a i n e r  w i thout  d isconnect ion  o f  t h e  u n i t  and w i t h  minimum 
o r  no s p i l l a g e  o f  f u e l  when f i t t e d  w i t h  a s t r a i n e r  i n  the b a l l  bore. 

HOSE END CONTROL VALVE: See Hose End Pressure Control  Valve. 

HOSE END PRESSURE CONTROL VALVE: 
mounted on t h e  i n l e t  o f  t h e  nozzle t o  l i m i t  pressure a t  i t s  o u t l e t  and c o n t r o l  
surge pressure l i m i t s  i n  t he  downstream a i r c r a f t  man i fo ld  system. 

HOSE END REGULATOR: See Hose End Pressure Contro l  Valve. 

HOSE END SURGE CONTROL VALVE: Same as Hose End Pressure Contro l  Valve. 

HOSE REEL: 
o f  same i n  e i t h e r  a f u l l  o r  p a r t i a l  l e n g t h  cond i t i on .  May be operated by hand 
o r  by hyd rau l i c ,  pneumatic, o r  e l e c t r i c  motor. 

HOT HYDRANT VALVE: A Hydrant Valve whose i n l e t  s h u t o f f  p o r t i o n  has been l e f t  
open o r  whose i n l e t  s h u t o f f  valve seals are l eak ing  s u f f i c i e n t l y  t o  prevent 
r e d u c t i o n  o f  t h e  pressure, i n  the c a v i t y  between the  i n l e t  s h u t o f f  va lve  and 
t h e  o u t l e t  adapter, by t h e  compressing o f  t h e  pressure e q u a l i z a t i o n  va lve i n  
t h e  o u t l e t  adapter poppet. 

HYDRANT BOX: See Hydrant P i t .  

HYDRANT CART: 
which i s  no t  se l f -p rope l l ed .  

HYDRANT COUPLER: The mechanical qu i ck  connection between t h e  Hydrant Se rv i ce r  
and t h e  Hydrant Valve. 
f e a t u r e s  o r  may be a simple quick coupl ing.  

HYDRANT DISPENSER: 

Separation o f  immisc ib le  phases r e s u l t i n g  from a 

A t r u e  Grounding Cable i s  a cab le  capable o f  

A l i q u i d - t i g h t ,  t ransverse  c losu re  a t  t h e  end o f  a cargo tank. 

Pressure o r  res i s tance  t o  f l o w  o r  pressure a v a i l a b l e  t o  

A d i r e c t - a c t i n g  pressure r e g u l a t o r  t h a t  i s  

A dev i ce  used t o  s to re  hose and t o  a l l ow  fo r  t he  easy u t i l i z a t i o n  

Same as Hydrant Serv icer  bu t  u s u a l l y  l i m i t e d  t o  a towable u n i t  

The Hydrant Coupler may i nc lude  var ious  c o n t r o l  

Same as Hydrant Serv icer .  
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SAE AIR4783 

3 .  (Continued): 

HYDRANT PIT: 
strategically located to provide access to the aircraft underwing Refueling 
Adapter. 
containing a Hydrant Valve and other associated equipment. 

A covered opening in the concrete apron o f  an airport 

The Hydrant System piping terminates within the Hydrant Pit 

HYDRANT PIT COVER: See Hydrant Pit Lid. 

HYDRANT PIT LID: The cover or lid to a Hydrant Pit. 

HYDRANT SERVICER: 
self-propelled or towable, which contains the necessary equipment to allow for 
connection to the Hydrant Valve and the aircraft refueling adapter. The 
Hydrant Servicer may include, but is not limited to, intake hose, outlet 
hoses, booster pumps, meters, filter separators or monitors, pressure control 
systems, and other controls necessary for effecting a safe and rapid refueling 
of the aircraft. 

Also called Hydrant Cart or Hydrant Dispenser. A vehicle, 

HYDRANT SYSTEM: 

a. Tank farm or storage facility 
b .  Piping and controls, such as pumps and filters, required to connect the 

Tank Farm with the apron-mounted hydrant valves 
c. Hydrant pits and valves 

The hydrant system provides a consistent source o f  fuel from a remotely 
located storage facility or tank farm to the refueling apron or parking 
positions of the various aircraft to be refueled. 

A hydrant system consists of three basic elements: 

HYDRANT VALVE: 
provide as a minimum quick coupling capability with a Hydrant Coupler and may 
provide controls (pressure, on-off, excess flow, etc.). 

The terminus of the hydrant system piping system which will 

HYDROMETER: 
the density o f  a liquid. It is used in the general process of fuel quality 

A device used t o  measure the specific gravity, or alternatively, 

assurance checks. 

HYDROPHILIC: Water accepting or water wettable. Oppos 

HYDROPHOBIC: Not water wettable. Opposite of Hydrophi 

te o f  Hydrophob 

ic. 

C. 

IMMISCIBLE: Liquids which are mutually insoluble; opposite of miscible. 

IN-LINE VALVE: 
automatically control flow, pressure, or other parameters - distinct from a 
Hydrant Coupler which performs a similar function. 

A valve which is mounted in the fueling vehicle pipe work to 

INDUSTRIAL ADAPTER: 
bayonet) t o  allow connection to the mating Industrial Coupling. 

A dry break disconnect with a three slotted (inverted 
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SAE AIR4783 

3. (Continued): 

INDUSTRIAL COUPLING: The mat ing coup1 i n g  f o r  an I n d u s t r i a l  Adapter. Opening 
and c l o s i n g  may be accomplished au tomat i ca l l y  by t h e  coup l ing  a c t i o n  o r  may 
r e q u i r e  a l e v e r  (handle) t ype  actuat ion.  

INFLUENT: 
Opposite o f  e f f l u e n t .  

Stream o f  f l u i d  a t  t h e  i n l e t  o f  a f i l t e r  o r  F i l t e r  Separator.  

INSPECTION HATCH: 
may c o n t a i n  va r ious  components t o  c o n t r o l  ven t i ng  o r  vacuum c o n t r o l  o f  t he  
tank. 

A covered opening i n  a tank  which a l lows f o r  access. It 

INTAKE HOSE: 
between t h e  hydrant coup ler  and t h e  plumbing o f  t h e  hydrant dispenser.  

INTERLOCK SWITCH: A sw i t ch  used i n  the Stowage Bucket o r  a t  t h e  Bottom 
Loading Adapter t o  ac tua te  t h e  I n t e r l o c k  System ( t o  prevent the  v e h i c l e  
movement) when t h e  Nozzle o r  Coupler i s  no t  stowed o r  when the  Bottom Loading 
System i s  being u t i l i z e d .  
engagement o r  t h e  e leva ted  p la t fo rm.  

INTERLOCK SYSTEM: A system incorpora ted  i n t o  t h e  stowage o f  some o r  a l l  o f  
the movable equipment which s h a l l  be put  i n t o  a stowage p o s i t i o n  p r i o r  t o  
a l l o w i n g  t h e  movement o f  a veh ic le .  I n t e r l o c k  Valves, Switches, o r  o p t i c a l  
sensors may be used i n  e f f e c t i n g  t h e  des i red  i n t e r l o c k .  

A lso  the  hydrant dispenser I n l e t  Hose. The hose connect ion 

It may a l so  be used t o  i n t e r l o c k  the  pump 

INTERLOCK VALVE: 
Adapter t o  ac tua te  the  I n t e r l o c k  System when t h e  Nozzle o r  Coupler i s  stowed 
o r  when t h e  Bottom Loading System i s  being u t i l i z e d .  I t may a l s o  be used t o  
i n t e r l o c k  the  pump engagement, t h e  elevated p la t form,  o r  any o t h e r  p iece  o f  
moveable equipment t h a t  i s  normal ly  stowed before  t h e  movement o f  a v e h i c l e  
can be accompl i shed. 

A va lve  used i n  the  Stowage Bucket or a t  t he  Bottom Loading 

INTERNAL VALVE: See Emergency Valve. 

I P  HYDRANT VALVE: 
a document t i t l e d  " A v i a t i o n  Hydrant P i t  Systems". 

A Hydrant Valve as de f ined by t h e  I n s t i t u t e  o f  Petroleum i n  

JET LEVEL SENSOR: A f l u i d i c  c o n t r o l  device used i n  a Bottom Loading System 
which d i s c r i m i n a t e s  between l i q u i d  and gas t o  s igna l  a bottom l o a d i n g  va lve  
(may be an Emergency Valve) t o  open and c lose  when the  l i q u i d  l e v e l  reaches a 
p rese t  l e v e l .  

LEVEL CONTROL VALVE: A dev ice  mounted w i t h i n  an a i r c r a f t  f u e l  system which 
c o n t r o l s  the  f l o w  of fuel  i n t o  a tank  based upon t h e  l e v e l  o f  t h e  f u e l  w i t h i n  
the tank. (Can a l s o  be t h e  Fuel Shu to f f  Valve.) 

LOW POINT: The lowest  PO 
i n s t a l  1 ed . 
MANHOLE: Same as Inspect 

nt i n  a p ipe  l i n e  or t ank  where d r a i n s  may be 

on Hatch when referenced t o  a tank  appl i c a t i o n .  
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SAE AIR4703 

3 .  (Continued): 

MANLID: Same as Inspection Hatch. 

MEDIA MIGRATION: 
media material into the effluent. Includes fiber migration measured in 
milligrams per liter. 

Carry-over of fi bers and particles from fil ter or separator 

METER (BULK): 
it. 

A device that measures the quantity of liquid passing through 
Meters can display the total volume and/or the rate of flow. 

METER (CONDUCTIVITY): 
liquid. 
relaxation of static electrical charge. For power boost fluids, conductivity 
is related to certain types of contamination and is thus used as a control 
check. 

A device for measuring the electrical conductivity of a 
For jet fuel, the device is used to monitor the potential for 

MICRO FILTER ELEMENT: A construction, usually cylindrical and made from a 
variety of material, through which fuel is passed to remove particulate 
contamination. Several filter elements would be housed in a single filter 
vessel. 

MIL-SPEC/MILITARY SPECIFICATION: A performance specification detailing the 
requirements for specific equipment, normally associated with U.S. military 
use. 

MI SC IBLE : 

N.P.S.H.: 

Liquids which are 

Net Positive Suct 

mutually soluble. Opposite of immiscible. 

on Head. 

N.P.S.H. ..JAILABLE: Differential pressure in excess of the fuel true vapor 
pressure available at the pump interface (flow inlet). 

N.P.S.H.R: Net Positive Suction Head Required. 

NONRETURN VALVE: 
free flow of fluid in the opposite direction. 

NOZZLE: 
to the Aircraft Refueling Adapter. 
than four) Nozzles per each Hydrant Servicer. 
include a Hose End Pressure Control Valve. 
Nozzle. See also Overwing Nozzle. 

A valve that prevents flow of fluid in one direction and the 
Same as  a Check Valve. 

The quick connection utilized to attach the refueling vehicle outlet 
There may be one or more (normally no more 

The Nozzle may or may not 
Common short term for Underwing 

NOZZLE PRESSURE: Same as Aircraft Refueling Pressure. 

NOZZLE PRESSURE DROP: 
refueling adapter. It is not possible to separate the two elements of this 
disconnect, hence the pressure drop of the nozzle is considered a part of the 
total aircraft fuel system pressure drop. The inlet and outlet size of the 
system should be identical to eliminate the affects o f  velocity upon the 
results. 

The pressure drop across the nozzle and an aircraft 
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3. (Continued) : 

OPENING TIME: 
s t a r t i n g  f rom zero. 

Time f o r  a va lve  o r  system t o  achieve 90% o f  f u l l  r a t e d  f l o w  

OPERATING PRESSURE: 
experienced i n  t h e  system. 

The range o f  s teady-state s t a t i c  pressure t h a t  can be 

OVERSHOOT: 
c o n t r o l l i n g  v a l v e  has been i n i t i a t e d  t o  c losed (deadman c losure  o r  o t h e r  
a c t u a t i n g  dev ices) .  

OVERWING NOZZLE ADAPTER: 
t h e  a i r c r a f t ’ s  g r a v i t y  f i l l  p o r t s .  
i n s t a l l e d  and locked i n t o  t h i s  adapter.  
through t h i s  adapter when t h e  cap i s  removed. 
adapters a re  designed i n  accordance w i t h  MS27379 and m i l i t a r y  caps are  i n  
accordance w i t h  MIL-C-38373. 

The q u a n t i t y  o f  f u e l  passing through t h e  system a f t e r  t h e  system 

A metal1 i c ,  s t r u c t u r a l  component t h a t  i s  l o c a t e d  a t  
An appropr ia te  Fuel Tank F i l l e r  Cap i s  

Overwing r e f u e l i n g  i s  accomplished 
M i l i t a r y  overwing nozz le  

OVERWING NOZZLE: A manually-operated, hand-held, o n - o f f  dev ice f o r  use i n  
d ispensing l i q u i d  i n t o  the  t o p  o f  an open tank  (hence overwing). 

OVERWING REFUELING: The r e f u e l i n g  o f  an a i r c r a f t  by use o f  an overwing nozz le 
through an adapter opening near t h e  t o p  o f  t h e  wing tank. 
t o  as g r a v i t y  r e f u e l i n g  as cont ras ted  t o  pressure r e f u e l i n g  where an underwing 
nozz le i s  u t i l i z e d .  M i l i t a r y  nozz les are t y p i c a l l y  designed i n  accordance 
w i t h  MIL-N-26978 o r  MIL-N-87963. 

Sometimes r e f e r r e d  

P I P E  o r  VESSEL LINING o r  COATING: An i n e r t  m a t e r i a l  t h a t  i s  bonded t o  t h e  
i n s i d e  o f  a p i p e  o r  vessel t o  serve as c o r r o s i o n  p r o t e c t i o n  and t o  p rov ide  a 
smooth i n t e r n a l  l i n i n g .  Coatings can a lso  be a s i m i l a r  m a t e r i a l  a p p l i e d  t o  
t h e  ou ts ide  o f  a p ipe.  

PISTON VALVE: A va lve  which u t i l i z e s  a p i s t o n  as i t s  main c o n t r o l  element. 

PRECHECK SYSTEM: 
c o n t r o l  system) p r o v i d i n g  a s imulated c losure  opera t ion  o f  t h e  Level  Contro l  
Valves o r  Fuel S h u t o f f  Valves. T h i s  fea ture  o f f e r s  t h e  c a p a b i l i t y  o f  
determin ing t h e  f u n c t i o n a l i t y  o f  t h e  l e v e l  c o n t r o l  system w i t h o u t  complete ly  
f i l l i n g  t h e  t a n k ( s ) .  It can a l s o  be used t o  check f o r  system f u e l  leaks .  The 
system, i n  most cases, can be operated a t  t h e  ground r e f u e l i n g  s t a t i o n  o r  f rom 
t h e  c o c k p i t .  
may n o t  be a p a r t  o f  a commercial a i r c r a f t  system. 

A f e a t u r e  o f  t h e  a i r c r a f t  f u e l  system ( p a r t  o f  t h e  l e v e l  

A precheck system i s  q u i t e  p reva len t  on m i l i t a r y  a i r c r a f t  and 

PRE-FILTER ELEMENT: The same as a Micro F i l t e r  Element, b u t  used i n  an 
a p p l i c a t i o n  where it i s  fo l lowed i n  the  f l o w  d i r e c t i o n  by a F i l t e r  Moni tor  o r  
F i l t e r  Separator.  
downstream equipment. 

The purpose i s  t o  pro long t h e  s e r v i c e  l i f e  o f  t h e  

- 14 - 
COPYRIGHT SAE International (Society of Automotive Engineers, Inc)

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ai
r47

83

https://saenorm.com/api/?name=862f1d96ab15138db64d410eae6bd737
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SAE AIR4783 

3 .  (Continued): 

PRESSURE AT THE SKIN OF THE WING: A misnomer. 
Pressure. 
can measure the pressure. 
provided in the Underwing Nozzle. 

Same as Aircraft Refueling 
There is no port available "at the skin of the wing" at which one 

Pressure is normally measured within the ports 

PRESSURE COMPENSATION: A method by which a control valve or coupler is able 
to control pressure within set limits at a remote and otherwise inaccessible 
point downstream of the actual Sense Point. A Venturi is one device utilized 
to accomplish this. 

PRESSURE CONTROL: To limit or modulate pressure at known value or range. 
Aircraft ground refueling delivery systems are designed to provide a safe 
pressure at the connection to the aircraft (underwing or overwing). This 
pressure is automatically achieved by Pressure Control in a number o f  
acceptable schemes. It may be accomplished by the Hydrant Pit Valve, Hydrant 
Coupler, Line-Mounted Pressure Control Valve, or by a Hose End Pressure 
Control Valve (mounted as a part of the Nozzle). 

PRESSURE CONTROL VALVE: A 1 ine-mounted type valve that provides pressure 
control at a downstream location, either directly within the valve body or 
remotely from the valve by means of a fuel sense line. The control systems 
can be hydraulic, pneumatic or electric or a combination of any of these. 
valve can also include open-close controls in conjunction with the deadman 
system. 

The 

PRESSURE DROP: The difference in pressures measured at two different 
locations in a system or across a component(s) at a given flow rate. If the 
cross-sectional areas at which the measurements are taken are equal, the 
pressure drop measured is not affected by the velocity o f  the fluid. 
areas are not equal, the change i n  velocity will affect the results and a 
velocity correction should be made to achieve accurate results if these are 
required for a particular purpose. 

If these 

PRESSURE FUELING NOZZLE: Same as Nozzle. 

PRESSURE LOSS: Same as Pressure Drop. 

PRESSURE LOSS COMPENSATOR: 
device when used for remote sense-pressure-control purposes, Some types are 
able to monitor small differences in pressure between two points (related to 
flow rate) and modulate an air pressure signal to a control valve. The term, 
in some cases, is also applied to a Venturi. 

The term normally applied to a Venturi-shaped 

PRESSURE REFUELING: See Underwing Refuel ing. 
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I PRIMARY PRESSURE CONTROL: Pressure r e s u l t i n g  f rom a c o n t r o l  v a l v e  o r  o t h e r  
such dev ice  l o c a t e d  as c lose  as poss ib le  t o  t h e  a i r c r a f t  r e f u e l i n g  adapter, 
assoc iated w i t h  t h e  r e f u e l i n g  pressure. 

, 

SAE AIR4783 I 
3 .  (Continued): 

PRESSURE/VACUUM VALVE: A va lve  mounted i n  a tank  which prov ides bo th  p o s i t i v e  
and negat ive  pressure r e l i e f  w i t h i n  s p e c i f i c  l i m i t s .  Pressure r e l i e f  would be 
r e q u i r e d  d u r i n g  loading/d ischarge,  and a l s o  t o  a l l o w  f o r  thermal 
expansion/contract ion o f  t h e  f u e l  i n  t h e  tank  t o  prevent  t h e  t a n k  f rom 
becoming damaged due t o  d i f f e r e n c e s  between i n t e r n a l  and e x t e r n a l  pressure f o r  
which i t  was n o t  designed. 

PRODUCT SELECTION: A des ign f e a t u r e  o f  a hydrant  va lve  and c o u p l e r  t h a t  keys 
t h e  two u n i t s  t o  mate o n l y  i f  both halves (hydrant  va lve  and coup ler )  are the 
same. 
assure c o m p a t i b i l i t y  o f  a l l  couplers  f o r  t h e  4- in  u n i t s .  There a r e  two 
d i f f e r e n t  product  s e l e c t i o n  methods a v a i l a b l e  on t h e  2 1 /2 - in  u n i t s ,  one used 
i n  t h e  U n i t e d  States (and in f luenced areas) and one used i n  Europe (and 
i n f l u e n c e d  areas). They are  n o t  compat ib le w i t h  each o ther .  Product 
S e l e c t i o n  i s  u s u a l l y  u t i l i z e d  t o  prevent access t o  a p a r t i c u l a r  brand o r  type 
o f  f u e l .  It can a l s o  be f o r  user s e l e c t i o n  where t h e r e  are severa l  hydrant 
systems used by d i f f e r e n t  supp l ie rs .  

The A P I  B u l l e t i n  1584 s p e c i f i e s  t h e  types and c o n t r o l s  dimensions t o  

PROOF PRESSURE: The maximum t o t a l  pressure ( i n c l u d i n g  momentary surges) 
r e q u i r e d  o f  a component o r  system wi thout  e x t e r n a l  leakage a f t e r  which the 
component o r  system w i l l  meet a l l  o ther  s p e c i f i c a t i o n  requirements.  

PULSE TRANSMITTER: A dev ice  mounted on a Meter t o  count t h e  number o f  
r e v o l u t i o n s  o f  a Meter e i t h e r  e l e c t r o n i c a l l y  o r  o p t i c a l l y .  
r e v o l u t i o n s  o r  pulses i s  t r a n s l a t e d  t o  an e l e c t r i c a l  s igna l  f o r  use i n  remote 
d i g i t a l  d i s p l a y s  o r  f o r  use i n  o ther  c o n t r o l  systems. Same as Pulser .  

The number o f  

PULSER: Same as Pul se Transmi t te r .  

QPL: 
procurement i n  accordance w i t h  a p a r t i c u l a r  m i l i t a r y  s p e c i f i c a t i o n .  

Q u a l i f i e d  Product L i s t  - A l i s t i n g  o f  i tems t h a t  a re  approved f o r  

QUICK DISCONNECT o r  QD: 
ease o f  removing t h e  Nozzle from t h e  hose w i t h  a minimum o f ,  o r  no, t o o l s .  

A dev ice mated t o  t h e  i n l e t  o f  a Nozzle t o  a l l o w  f o r  

RATE OF FLOW INDICATOR: Same as Flow Gauge o r  I n d i c a t o r .  

REEL HOSES: 
storage. 
Nozzles. 

R e l a t i v e l y  l o n g  output  hoses contained on r e e l s  f o r  compact 
These hoses can te rmina te  i n  e i t h e r  Underwing Nozzles o r  Overwing 

REFUEL CONTROL PANEL: A i r c r a f t  mounted c o n t r o l  panel. Used f o r  c o n t r o l  1 i n g  
f u e l i n g  and f u e l  d i s t r i b u t i o n  t o  a i r c r a f t  f u e l  tanks. 
o f  f u e l  q u a n t i t y  t o  r e f u e l i n g  personnel. I n  some cases, enables precheck 
t e s t i n g  o f  Fuel S h u t o f f  Valves o r  Level Contro l  Valves. 

Provides remote d i s p l a y  
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