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(57) ABSTRACT 

A test gauge for testing an aircraft fueling noZZle for 
excessive Wear in the interlock mechanism including a 
slotted ?xture designed to depress the interlock plate to 
simulate more advanced Wear on the interlock mechanism of 
the noZZle than is actually present in order to provide an 
advanced Warning of excessive Wear. 
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NOZZLE TEST FIXTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a test ?xture for a 
noZZle of an aircraft fueling system and more particularly to 
a test ?xture for sensing excessive Wear on aircraft fueling 
noZZles. 

[0003] 2. Description of the Prior Art 

[0004] Typical aircraft fueling noZZle structures are pro 
vided With a poppet type ?uid control valve. The valve is 
disposed at the outlet end of the fuel source for connection 
to a fueling ?ange or adapter on an aircraft and at the inlet 
end of a connection to a fuel supply hose. The poppet of the 
valve has a head and a stem Which is guided for reciprocal 
movement in the valve body. The valve is actuated by 
linkage Which includes an arm rotatably connected to the 
valve stem, a crank connected to the arm and means for 
actuating the crank, such as a hand operated lever connected 
to the crank by means of a shaft, for example. 

[0005] In one typical design, a single crank is used With 
tWo arms, one at either side of the crank and valve stem. The 
arms are connected to the crank by an axle pin and con 
nected to the valve stem by a second axle pin extending 
through the stem. With the crank disposed adjacent the inlet 
end of the noZZle body, the arms extend doWnstream toWard 
the outlet end, Where they are connected to an end of the 
valve stem. The poppet is mounted to the other end of the 
valve stem. 

[0006] The valve seat is supported and typically biased 
toWard the poppet head by suitable spring means to normally 
provide a sealing relation betWeen the poppet and the valve 
seat. operation is mechanical through manual control. The 
poppet type valve seals the noZZle outlet against leakage of 
fuel When not attached to a mating adapter aboard an 
aircraft, for example. The control for the valve is locked 
against operation until after the noZZle has been coupled to 
the adapter. When the noZZle has been coupled to the 
associated adapter, the nose-seal of the noZZle is compressed 
against the sealing surface of a bayonet type ?ange of the 
adapter to form a ?uid-tight connection betWeen the noZZle 
and the adapter. When this connection is suitably achieved, 
the valve ?oW control handle is unlocked so that subsequent 
rotation of the handle effectively lifts the poppet valve head 
from its seat thus opening a passageWay for fuel to ?oW from 
the noZZle to the aircraft through the adapter. 

[0007] In a noZZle assembly manufactured by Whittaker 
Controls, Inc., North HollyWood, Calif. 91605, the noZZle is 
provided With a connector for mating With a fueling ?ange 
of an aircraft. The fueling ?ange has an annular rim With 
three radially outWardly projecting lugs and three slots 
intermediate the lugs. The connector has three ramps inter 
spaced With three slots, Which are con?gured to receive the 
fueling ?ange lugs. When the noZZle is mated With the 
fueling ?ange, the lugs are adapted to pass through the slots 
as the ?ange depresses an associated spring loaded interlock 
plate. The ?ange is secured to the noZZle to avoid any 
relative rotation by pins Which are attached to the noZZle 
body and extend into the slots on the fueling ?ange. When 
the interlock plate is depressed, the connector may be rotated 
so that the lugs are secured beneath the ramps thereby ?rmly 
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connecting the ?ange to the noZZle and unlocking the crank 
arm to permit the opening of the poppet valve to alloW for 
the ?oW of the pressuriZed fuel therethrough. 

[0008] HoWever, after extended use, it has been found that 
excessive Wear occurs alloWing the noZZle to be opened 
When it is not connected to an adapter on an aircraft or a 

refueling vehicle. obviously, such leakage and spillage are 
particularly undesirable and dangerous When the ?uid being 
handled is reactive, ?ammable, electrically conductive, nox 
ious, toxic, and creates a slippery area adversely effecting 
transient traf?c. 

[0009] Accordingly, it is an object of the present invention 
to produce a test ?xture enabling the testing of aircraft 
fueling noZZles for excessive Wear. 

SUMMARY OF THE INVENTION 

[0010] The above object may typically be achieved by a 
test ?xture for an interlock plate of a fueling noZZle com 
prising a main body, the body having an annular rib pro 
jecting outWardly therefrom, the rib provided With spaced 
apart slots, Whereby the annular rib may depress an interlock 
plate an amount equal to the depth of the slots. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The above object and advantages of the invention 
Will become readily apparent to those skilled in the art from 
reading the folloWing detailed description of the invention 
When considered in the light of the accompanying drawings, 
in Which: 

[0012] FIG. 1 is a perspective vieW of a test ?xture 
embodying the features of the present invention; 

[0013] FIG. 2 is an enlarged fragmentary vieW of one of 
the slots formed in the ?xture illustrated in FIG. 1; and 

[0014] FIG. 3 is a schematic plan vieW of a typical noZZle 
of an aircraft fueling system illustrating the sites for use of 
the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT OF THE 

INVENTION 

[0015] Referring to the draWings, there is illustrated a 
noZZle test ?xture used to test for excessive Wear on aircraft 
fueling noZZles of the type manufactured and sold by 
Whittaker Controls, Inc., North HollyWood, Calif. 91605 
and commercially identi?ed as Pressure Refueling NoZZle 
F116 Series and F117 Series. 

[0016] It has been found after considerable use, the refu 
eling noZZle of the type mentioned above may have exces 
sive Wear causing a malfunction of the noZZle. 

[0017] Typically the noZZle body includes a plurality of 
upstanding pins siZed and spaced apart to ?t into indexing 
notches of an adapter Which is af?xed to an aircraft to be 
fueled. Three arcuate axially spaced locking ramps are 
formed on the inner surface of the noZZle. The ramps are 
interrupted to form spaced apart locking slots adapted to 
receive locking lugs Which are integral With and extend 
radially outWardly from the adapter. 

[0018] The outermost locking ramps are typically inclined 
helically, While the innermost locking ramp on the noZZle is 
nonhelical. 
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[0019] To connect the nozzle to the aircraft fuel tank, an 
operator aligns the indexing notches of the adapter With the 
indexing pins on the noZZle body and positions locking lugs 
of the adapter Within the slots in the noZZle. A counter 
clockwise rotation of the noZZle relative to the aircraft 
adapter causes the locking lugs to advance betWeen the 
helical locking ramps and the associated loWer ramp to 
sealingly engage and lock the noZZle seal to the aircraft 
adapter; and simultaneously unlocks the valve ?oW control 
handle of the noZZle body, so that subsequent rotation of the 
handle Will effectively lift an associated normally closed 
poppet valve to an open position, thus providing a passage 
Way for the pressuriZed fuel to How into the fuel manifold of 
the system containing the adapter. The system pressure tends 
to increase the sealing force betWeen the noZZle and the 
adapter. 
[0020] The unlocking of the How control handle of the 
noZZle is achieved by the end of the adapter contacting a 
spring biased interlock plate and causing the same to be 
moved axially inWardly. In the event excessive Wear occurs 
in the contacting surfaces of the relatively soft metal of the 
noZZle and the harder metal of the aircraft adapter, the 
interlock plate is no longer effective to lock the control 
handle and permit the control handle to be moved to an open 
position alloWing fuel to escape from the noZZle prior to 
attachment to the aircraft. 

[0021] It has been found that it Would be strongly desir 
able to avoid the dangerous spills by anticipating the point 
at Which the noZZle becomes ineffective due to excessive 
Wear. 

[0022] The test ?xture, generally indicated by reference 
numeral 10 may be used to gauge the Wear to the critical 
locations in the noZZle. The ?xture 10, clearly illustrated in 
FIG. 1, consist of a main body portion 12, Which is typically 
a holloW right circular cylinder. At least one end of the main 
body 12 is provided With an exposed circular ?at end 14 
having slots 16 formed therein. The slots 16 are equidis 
tantly spaced and are formed to have a Width suf?cient to 
receive indexing pins 20 of a fueling noZZle 22 as schemati 
cally illustrated in FIG. 3. The preferred con?guration of the 
slots 16 is illustrated in FIG. 2, Which illustrates one of the 
slots 16 illustrated in FIG. 1, but in an enlarged vieW. 

[0023] The noZZle 22 contains an axially moveable inter 
lock plate 24. The interlock plate 24 is provided With radially 
outWardly extending lugs 26 Which are guided through axial 
movement by slots 28 formed in the inner surface of the 
body of the noZZle 22. 

[0024] The slots 28 are designed to depress the interlock 
plate 24 from 0.080“ to 0.085“. 

[0025] The test ?xture 10 is capable of testing the noZZle 
interlock mechanism by simulating more Wear than is actu 
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ally present. This is done by moving the interlock plate 24 
a small amount from its closed position. The interlock Will 
fail if the noZZle 22 is Worn close to, but not beyond its safe 
limit. This provides a test ?xture Which Will effectively 
detect a noZZle dangerously near the safe limit for Wear. 

[0026] Wear occurs due to the frictional engagement 
betWeen the relatively hard metal of the interlock plate 24 
and the relatively soft metal of the body of the noZZle 22 by 
rounding off the sharp corner of the softer noZZle connector. 
By moving the interlock plate 24 inWardly against the bias 
of an associated spring betWeen 0.080“ to 0.085 “, the 
interlock plate 24 Will only function properly if the corner of 
the associated connector is not Worn badly. This provides a 
test Which Will sense or detect the Wear on the noZZle Which 
is dangerously near the safe Wear limit. 

[0027] In accordance With the provisions of the patent 
statutes, the present invention has been described in What is 
considered to represent its preferred embodiment. HoWever, 
it should be understood that the invention can be practiced 
otherWise than as speci?cally illustrated and described With 
out departing from its spirit or scope. 

What is claimed is: 
1. A test ?xture for an interlock plate of a fueling noZZle 

comprising: 

a main body, said body having an annular rib projecting 
outWardly therefrom, said annular rib provided With 
spaced apart slots, Whereby said annular rib may 
depress an interlock plate an amount equal to the depth 
of the slots. 

2. The invention de?ned in claim 1 Wherein said main 
body is in the shape of a cylinder. 

3. The invention de?ned in claim 1 Wherein said main 
body is in the shape of a holloW right circular cylinder. 

4. The invention de?ned in claim 2 Wherein the annular 
rib projects outWardly from an end of said body. 

5. The invention de?ned in claim 4 Wherein the annular 
rib is a continuation of said body. 

6. The invention de?ned in claim 2 Wherein the annular 
rib is substantially the same outside diameter as said body. 

7. The invention de?ned in claim 2 Wherein the slots 
formed in the rib have a depth of from 0.080 to 0.085 inch. 

8. Amethod of testing an aircraft fuel noZZle for excessive 
Wear in the interlock mechanism comprising the steps of: 

depressing the interlock mechanism of a noZZle a prede 
termined amount in excess of that actually present to 
detect Whether Wear has occurred in the noZZle inter 
lock mechanism. 


