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This invention relates to tank closures and relates more 
particularly to a novel closure assembly adapted for use 
in tanks such as those used in aircraft which are normally 
maintained under positive pressure. - - - - - 

An important object of the invention is to provide a 
closure for the filling opening of a tank which provides 
a positive, air-tight seal for the tank while the closure 
is locked but which permits the closure to become un 
locked and removed by the simple act of raising a manip 
ulating handle, pivoted on a rotatable stud, from its closed 
position in flush relation to the closure plate and then 
rotating the handle and stud something less than one 
quarter turn. 
Another object of the invention is to provide a closure 

assembly wherein raising of the manipulating handle: 
breaks the air-tight seal to release the air pressure, but 
positively secures the closure plate against displacement 
until the handle has been rotated. This arrangement 
avoids injury due to the entrapped air under pressure 
from blowing the closure plate into the face of the 
Operator. 
A further object of the invention is to provide a closure 

assembly of the character described wherein a novel, 
clamping plate carried below the closure plate is formed 
with a plurality of radially extending clamping fingers 
which initially pass through slots in an adapter plate se 
cured to the tank at the filling opening. As the operating 
handle or flag is rotated from vertical to flush position 
novel cam means forming a part of the handle draws the 
clanping plate upwardly and the closure plate down 
wardly to provide an air-tight seal between the closure 
assembly and the adapted plate. 
Yet another object of the invention is to provide an 

improved closure assembly wherein the upper surface of 
the closure plate is flush with the adapter ring and where 
in the operating handle, if not flush with the plate, stands 
up as a flag to indicate an unlocked condition. The ar 
rangement is such that if the flag is down and the closure 
is not locked, the closure assembly has not seated itself 
in the adapter ring, which fact is readily apparent. 

Another object of the invention is to provide an im 
proved locking arrangement for closure caps for fuel 
tanks wherein the lock is unaffected by severe vibration 
or shock. 

In closures of this general character a rubber O ring 
is generally employed to effect the actual seal and this 
ring generally rotates relative to the adapter ring, during 
the acts of locking and unlocking, thus causing wear on 
the ring. In the closure of the present invention no 
rotation can occur between the closure plate and the adapter ring. 

In the drawing: 
Fig. 1 is a plan view of a filler cap assembly embody 

ing my present invention. 
Fig. 2 is a side, elevation on the cap and showing the 

adapter plate in section. 
Fig. 3 is a section on line 3-3 of Fig. 1. 
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Fig. 4 is a section similar to Fig. 3, but showing the 

lock in released position. . . . . 
Fig. 5 is a broken plan view and showing parts in 

locked position. . . . , - ... 
Fig.6 is similar to Fig. 5 but shows the parts in un 

locked position. 
Fig. 7 is a broken vertical section taken through the 

closure plate and a different type of adapter plate. 
The embodiment of the invention chosen for illustra 

tion in the drawings includes a closure assembly 10 and 
an adapter plate or ring 11 which is suitably secured by . 
bolts or rivets (not shown) to the margins of an opening 
in a tank 12. The adapter plate is formed with an upper 
ring 13, a downwardly and inwardly inclined annular 
flange 14, an annular flange 15 more nearly vertical, and . 
a base flange 16 parallel with the ring and having a plu 
rality of equally spaced rectangular slots 17 extending 
outwardly from its inner periphery. The adapter ring, 
per se, forms no part of the present invention and the 
closure assembly is so proportioned as to fit a number of 
common rings currently in use. 
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annular bevel 25. 

The closure assembly includes a closure-plate 20, a 
clamping plate 21 carried on a stud 22, below the closure 
plate, and a manipulating handle 23. The upper surface 
of the closure is substantially plane with the upper surface 
of ring 13 and its periphery is beveled as shown at 24. 
Below the beveled upper periphery the plate is inwardly 
beveled as shown at 25 and an undercut annular slot. 26. 
of special cross sectional contouris formed below the 

A circular resilient gasket 29 which is generally round 
in cross section is positioned within the annular slot and 
upper and lower shoulders 30 and 31, extending down 
wardly, and upwardly, respectively, serve to retain the . 
gasket within this dovetailed slot. In other words, except. 
for the inner corners of this undercut annular slot its 
cross-sectional contour is generally C shaped and the re 
silient gasket has a greater diameter... than the distance. 
between the points of the C so it must be force-fitted into 
the slot and when it expands on contact with the liquid 
fuel, nevertheless is held firmly captive. at all times. 
Below slot 26 the outer face of the plate is againinwardly 
beveled as shown at 32 and adjacent said latter beveled 
section is an annular seat 33. It will be noted that this 
annular face just below this O ring groove has a diameter 
only slightly smaller than the diameter of the adjacent 
area of the adapter ring so it acts as a pilot to accurately . 
center the closure upon application to the ring. . . . . . 
The plate is provided with a central opening 34 form 

ing a bearing for stud 22. A well 35 extends down 
wardly from the upper face of the closure plate, such well 
being shaped to receive the manipulating handle 23 in: 
flush relation and having an extension 36 to permit rota 
tion of the stud and the handle carried thereby when the 
latter is raised to the position of Fig. 4. On its lower 
surface the plate is cut away at 37 to reduce weight and 
is further provided with a central boss 40 to increase the 
length of the bearing for the stud. 
Annular seat 33, which merges into the lower wall in 

the area of the well, is formed with equally spaced slots 
4. and on one side of each slot is a shallow flange 42. 
terminating in a downwardly extending lug 43 having a 
relieved portion 44 at one end. The inner face of the 
lug is thus formed with a recess 39 (Fig. 5). This entire 
closure plate may be die-cast and formed in a single piece. 
The stud 22 is formed with an annular slot 45 which 

receives an O-ring 46 to effect a seal between the stud 
and closure plate while nevertheless permitting free rota 
tion of the stud. At its upper end the stud is relieved 

70 on each side thereof to form two flat faces 47 and a pin 
48 passes through this upper section for mounting the 
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3. 

niiületing handle. The latter is of bifurcated con 
struction and the two spaced legs 50 are formed at their 
outer ends with flat faces 5i lying relatively close to the 
ES pin and with flat faces 52 at right angles thereto 
a. lying at a greater distance from the pin. These two 
faces f connected by a curved edge 53, all for a purpose 
tóbédéScribed. 

h: piyot pin extends beyond the outer faces of the 
legs aid its terminals engage camming surfaces. 54 in the 
WS S. opposite sides of the central opening. At its 
lóWeréid the stud has a reduced threaded section 55 and 
abSYShe latter is a non-circular portion 56. 
bif Elamping plate 24 has a dished central portion 57 

ag tion-circular central opening 50 to receive the non 
CS portion 56 of the stud so as to rotate therewith. 
A. E. Apper end of the dished section the plate has an upsiding annular flange 61 which is formed with a 
p E. of cut-away sections 62 and at one end of each 
cit ây section there is formed an outwardly projecting 
E. finger 63 which underlies the base flange 16 
w fi. parts are in locked position and which is re 
ci in recess 39 (Fig. 6) in nested relation when the 

s Afe in unlocked position. Thus the radial wall 67 
af'thé'ihner end of the recess 39 forms a stop limiting 
rgtaign, of the clamping plate from the locked position 
of F: 1. to the unlocked position of Fig. 6. At the other 
eit Each cut-away section 62 there is formed a shoulder 
68 Eig a stop which limits rotation of the clamping E. When it is rotated from the unlocked position of F i: 5.to the locked position of Fig. 5. This shoulder 
E. edge 69 of lug 43. It will be seen that bS: i5 arrangement clamping plate 21 rotates to locked 

f w - pósitiéfi while the closure plate is maintained in non 
T Rafiye, relation with the adapter. It will be noted that 
E. { er face of each finger is positioned below the upper 

if flange 61. 
Abmpression spring 64 is carried on the stud below 

b: $3 and a lock nut 65 retains the clamping plate on 
tiSE. A washer 66 may be positioned above the nut. 
T. finanipulating handle generally fits the well except 

t; is cut away at 70 and this edge is of reduced thick 
E. provide a finger grip to enable the handle to be 
aSC 
Sin the closure assembly is displaced from the 

a; PE, ring the handle 23, in an upright position, has 
bi?hoved to its maximum counterclockwise position 
wit ifference to well extension 36 in the closure plate 

3) . In this position the clamping plate 21 is also 
Saximum counterclockwise position and lug 43 has 

s: a stop to limit further counterclockwise rotation 
of cla?hping finger 63 on the clamping plate. Slot 17 in 
thasapter ring is only of sufficient length to permit por 
tighs 63, 42 and 43 to pass therethrough. In the illus 
trated embodiment there are three slots 7 but it will be 
affeiated that in a large cover more slots and lugs may 
belised. 

H losure assembly is thus applied to the adapter ring 
s lugs 63 of the clamping plate pass below the slots aff ité the ring. The upright manipulating handle and 

to the fiosition of Fig. 5. This rotation causes the clamp 
igi life and fingers 63 carried thereby to turn so that 
t after underlie flange 16. The relationship between 
SEo ring 29 and its annular seat in the adapter ring 
is Sii that the closure plate does not become initially 
filly fated on flange 16 and will not become seated until 
thirig has become deformed on its outer face by con 
tact With the annular surface i5 of the adapter ring. 
ri?is, the manipulating handle is rotated on its own pivot 
figh the position of Fig. 4 to the position of Fig. 3 
Cl3, Sedb.canning surfaces 53 draw the stud 22 and the 
diagging plate 21 carried thereby upwardly and simul 
taineously moves the closure plate downwardly, causing 
a ?itefirmation of that portion of the rubber O ring which 

lid 22 on which it is pivotally mounted are rotated 

O 
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contacts the adapter ring from a round contour to a flat 
Contour. 

Fig. 7 shows a modified form of adapter ring wherein 
the upper ring 75 is secured to the lower surface of the 
tank 76. The ring has a curved inner annular section 77 
which merges into a vertical annular section 78, said 
curved section having a radius less than the radius of the 
O ring in cross-section. The lower ring portion 80 is 
parallel with the upper ring. 
The closure plate 82 has the same undercut or dove 

tailed annular recess 83 for the O ring 84 and shoulders 
85 and 86 confine the ring within the recess and that the 
distance between the shoulders is such that the ring is 
always confined within the recess even when maximum 
Swelling or shrinkage, both in circumference and in cross 
Sectional area, has occurred. This is also true of the 
arrangement of Fig. 3. When the adapter peripheral 
Surface of the closure ring is fully seated on lower ring 
the cross-sectional contour of the O ring has been de 
formed as shown and a firm seal is effected. 

If the closure plate is made from relatively soft metal 
it may be desirable to position a wear plate 90 of stain 
less steel or other hard metal under handle 23. Also, in 
the eveni that gia 43 should shear off due to excessive 
Wear it may be convenient to provide a screw driver slot 
9 at the upper end of the stud in order to remove the 
SaC. 

While there have been described herein what are at 
present considered preferred embodiments of the inven 
tion, it will be obvious to those skilled in the art that 
many modifications and changes may be made therein 
without departing from the essence of the invention. It 
is therefor to be understood that the exemplary embodi 
ments are illustrative and not restrictive of the invention, 
the scope of which is defined in the appended claims, and 
that all modifications that come within the meaning and 
range of equivalency of the claims are intended to be 
included therein. 
What I claim is: - 
1. A filler cap assembly for a tank, and an apertured 

adapter therefor provided with a downwardly curved 
annular flange and a slotted ring at the lower end of the 
flange, said assembly including a closure plate provided 
with a downwardly and inwardly inclined outer peripheral 
surface having an annular groove therein and formed 
along its upper and lower outer edges, respectively, with 
downwardly and upwardly inclined shoulders giving the 
groove a generally dovetailed contour, and a resilient O 
ring in the groove, said O ring having a cross-sectional 
diameter greater than the distance between the upper and 
lower shoulders, said shoulders preventing movement of 
the O ring out of the slot when its circumference or 
cross-sectional diameter increases or decreases due to ex 
pansion or shrinkage, means for compressing the O ring 
against the downwardly curved portion of the annular 
flange, said curved portion having a radius less than the 
cross-sectional radius of the O ring, said means includ 
ing a stud rotatably mounted centrally of the closure 
plate, a clamping plate formed with outwardly extending 
clamping fingers and secured at the lower end of the stud, 
spaced lugs carried around the lower periphery of the 
closure plate which are contacted on one side thereof 
by the clamping fingers when the clamping plate is rotated 
to unlocked position to permit the lugs and fingers to pass 
through the adapter slots, the opposed vertical edges of 
said lugs contacting the opposed edges of said adapter 
slots and preventing rotation of the closure plate in either. 
direction during rotation of the stud and ciamping plate 
to locked and unlocked position, the clamping plate be 
ing provided with shoulders forming stops which contact 
the opposite sides of said lugs when the clamping plate: 
is rotated to locked position, a handle pivoted at the 
upper end of the stud and provided with a camming stir 
face to draw the fingers upwardly into engagement with 
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the adapter ring and move the O ring downwardly into 
firm engagement with the curved adapter flange. 

2. A filler cap assembly for a tank having an apertured 
adapter provided with a funnel shaped annular flange and 
a seat at the lower end of the flange having spaced slots 
therein, said assembly including a closure plate provided 
with a downwardly and inwardly inclined outer peripheral 
Surface having an annular groove therein which is formed 
along its upper and lower outer edges, respectively, with 
downwardly and upwardly inclined shoulders giving the 
groove a generally dovetailed contour, and a resilient 
annular gasket in the groove, said gasket having a cross 
sectional diameter greater than the distance between the 
upper and lower shoulders, said shoulders preventing 
movement of the gasket out of the slot when said diameter 
increases or decreases due to expansion or shrinkage, the 
diameter of the closure plate at said lower outer edge of 
the groove being only slightly less than the adjacent di 
ameter of the adapter but being large enough to act as a 
pilot to center the closure plate upon insertion, means 
for compressing the gasket against the annular flange of 
the adapter including a stud rotatably mounted centrally 
of the closure plate, a clamping plate formed with out 
wardly extending clamping fingers and secured at the 
lower end of the stud, spaced lugs carried around the 
lower periphery of the closure plate and having recesses 
to receive the clamping fingers in nested relation when 
the clamping plate is rotated to unlocked position to per 
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6 
mit the lugs and fingers to pass through the adapter slots, 
the opposed vertical edges of said lugs contacting the 
opposed edges of said adapter slots and preventing rota 
tion of the closure plate in either direction during rota 
tion of the stud and clamping to locked and unlocked 
position, the clamping plate being provided with shoulders 
forming stops which contact the opposite sides of said lugs 
when the clamping plate is rotated to locked position, a 
handle pivoted at the upper end of the stud and provided 
with a camming surface which, when the handle is rotated 
downwardly to closed position effects a clamping action 
between the clamping plate and the closure plate to draw 
the fingers upwardly into engagement with the adapter 
ring and move the O ring downwardly into firm engage 
ment with the curved adapter flange. 
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