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This invention relates to an improvement in sealing 
means for drain openings and more particularly to a 
valve-type device for sealing drain holes located near 
the bottom of vehicle bodies. 

In current automotive vehicle construction, sheet metal 
panels or members are seam welded together resulting in 
the creation of interior spaces between the panels which 
are very frequently troughlike in form. At times, these 
spaces are provided with openings to permit the retraction 
of windows therein or to provide accessibility to mech 
anisms housed between the panels. Since water cannot 
be prevented from entering these openings, there is a 
tendency for it to accumulate within these trough like 
spaces and, therefore, drain openings have to be provided 
near the bottom of the panels to allow for the drainage 
of the accumulated water. 
The provision of drain holes results in an undesirable 

condition. When the motor vehicle is being driven, the 
flow of air passing over the vehicle body creates a low 
pressure condition across the openings to place the in 
terior spaces under a slight vacuum. Dust and other 
foreign matter may be drawn in through the drain hole 
and eventually enter the vehicle body to cause discomfort 
to the passengers or settle on mechanisms mounted be 
tween the body panels so as to interfere with their operation. 

Various drain valves and sealing devices that will allow 
for drainage of water from interior spaces and inhibit 
the entry of dust into the vehicle body are known in the 
art. But it has been found that mud will adhere to the 
drain valves, thereby interfering with their operation. 
Thus, current drain valves for vehicle bodies become use 
less for their intended purpose within a relatively brief 
period of time. 

Accordingly, it is an object of the present invention 
to provide a novel valve and sealing means wherein pro 
vision is made so that water may drain through drain 
holes from the troughlike interior structures while main 
taining the drain hole closed against the entry of foreign 
matter from the exterior thereof and also to shield the 
valve portion of the valve and sealing means to prevent 
interference with its intended function. 
A further object is to provide an inexpensive, readily 

installable drain valve and sealing means for motor 
vehicles which prevents mud or other foreign matter 
from accumulating on the valve portion. 
The sealing device embodying the present invention is 

attachable to the exterior surface of a troughlike structure 
having a drain hole therein. The sealing device com 
prises a body having a flexible valve portion which over 
laps the surface adjacent the drain hole edges. The valve 
portion is designed to maintain the drain hole closed 
against entry of foreign matter into the troughlike struc 
ture from the exterior thereof but permits the opening 
of the valve in response to pressure thereagainst exerted 
from the interior of the troughlike structure. Shielding 
means is provided which projects outwardly from the 
body to substantially prevent interference with the open 
ing of the valve portion and to further protect it from 
damage to assure its proper functioning. 

Other objects and features of the present invention will 
be made more apparent as this description proceeds par 
ticularly when considered in connection with the accom 
panying drawings, wherein: 
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FIGURE 1 is a fragmentary vertical transverse sec 

tional view through the rear quarter panel of an auto 
mobile body depicting the sealing device attached to the 
exterior surface of a portion of the floor pan member 
which is joined to the rear quarter panel to form a 
troughlike structure therebetween; 
FiGURE 2 is a three dimensional exploded view, par 

tially in section, of the sealing device shown in FIGURE 
1 and also shows a portion of the floor pan flange with 
the position of the drain openings and fastening apertures 
therein; 
FIGURE 3 is a sectional view taken along line 3-3 

of FIGURE 1; - w 
FIGURE 4 is a three dimensional view of a second 

embodiment of the sealing device of this invention; 
FIGURE 5 is a vertical transverse section of a rear 

quarter panel of an automobile body depicting a slightly 
different vehicle construction with the sealing device of a 
third embodiment attached to a bottom surface between 
the rear quarter panel and a portion of the floor pan; 
FIGURE 6 is a plan view of the third embodiment 

shown in FIGURE 5; and, 
FIGURE 7 is a sectional view of the embodiment 

shown in FIGURE 6 taken along line 7-7 and looking 
in the direction of the arrows. - 
While it will be apparent from the following descrip 

tion of the invention that the sealing device of this in 
vention may be used in many places in an automotive 
vehicle, body, the disclosed embodiments are shown at 
tached, for illustrative purposes only, to the external 
surface of a troughlike structure formed by the assembly 
of the rear quarter panel to an upwardly extending por 
tion of the floor panel in the trunk portion of the vehicle body. 

Referring now to the drawings, especially to FIG 
URE 1, there is seen in section a substantially vertically 
extending rear quarter panel is of a vehicle body compris 
ing an outer panel 12 having an inwardly extending flange 
13 terminating in an edge 4. The vertically extending 
flange portion of a floor pan 15 of the vehicle body is 
welded to the flange 13 intermediate the edge 14 and the 
rear quarter panel 11 to form a troughlike structure 
therebetween. 
A drain hole 6 is provided in the vertically extend 

ing portion of the floor pan 15 above the fiange 3. 
The drain hole 6 is preferably an elongated oval-shaped 
opening having its principal axis extending longitudinally 
of the vehicle body as seen in FIGURE. 2. Two addi 
tional apertures 7 are provided in the floor pan 15, each 
of which is located in spaced relationship to the respec 
tive end of the drain hole 16. 

in accordance with this invention, the sealing device 
of the first embodiment, generally designated as 8, is 
attached to the inwardly facing external surface of the 
vertically extending portion of the floor pan 15 above 
the flange 13. The sealing device 8 is constructed to 
maintain the drain hole closed against entry of foreign 
matter into the troughlike structure from the exterior 
thereof but will open outwardly in response to pressure 
thereagainst exerted by water accumulated in the interior 
of the troughlike structure as hereinafter discussed. The 
troughlike structure is usually in communication with 
other interior areas of the vehicle body such as, in this 
instance, the trunk of the vehicle. 
The sealing device 3 of the first embodiment illus 

trated in FIGURES 1 through 3 comprises an oval-shaped 
main body 9 preferably molded from butyl rubber or 
similar flexible material. A generally rectangular-shaped 
diaphragm valve portion 21 is integrally molded with 
the body 19 and is located in the center portion thereof. 
The diaphragm valve portion 21 is substantially thinner 
in cross section than the remainder of the body 19 and 
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said flexible valve portion overlapping the surface adja-. 
cent the drain hole edges and normally maintaining said 
drain hole closed against entry of foreign matter into said 
troughlike structure from the exterior thereof, said valve 
portion being adapted to be flexed away from said surface 
adjacent at least one of said drain hole edges in response to 
pressure thereagainst exerted by water in the interior of 
said troughlike structure, fastening means carried by 
said body projecting through said apertures in said wall to 
maintain said diaphragm valve portion in a drain hole 
spanning position, the distance between said fastening 
means being less than the distance between said apertures 
to place said diaphragm valve portion under tension, and 
said shield projecting outwardly from said body and en 
compassing three sides of said diaphragm valve portion, 
said shield being generally triangular in cross section. 

2. In combination, a sheet metal troughlike structure 
having a drain hole and apertures spaced from each end 
of said drain hole in a vertical wall thereof, a sealing de 
vice attached to one surface of said wall, said device hav 
ing a body, a flexible diaphragm valve portion integrally 
molded with said body and located substantially centrally 
thereof, said diaphragm valve portion being separated in 
part from said body by at least one longitudinally extend 
ing slit and being substantially thinner in cross section 
than said body, a shield projecting outwardly from said 
body and encompassing said diaphragm valve portion on 
three sides, said shield being substantially triangular in 
cross section with its open side facing downwardly, a rein 
forcing member affixed to said body and said shield to 
maintain said diaphragm valve portion in a taut position, 
fastening means extending through said apertures to se 
cure said body to the exterior surface of said wall, said 
diaphragm valve portion upon said body being secured to 
said wall overlapping the surface adjacent the drain hole 
edges and normally maintaining said drain hole closed 
against the entry of foreign matter into said troughlike 
structure from the exterior thereof, said valve portion be 
ing flexed away from said surface adjacent at least one of 
said drain hole edges in response to pressure thereagainst 
exerted by water in the interior of said troughlike struc 
ture. 

3. in combination, a sheet metal troughlike structure 
having a drain hole spaced from each end of said drain 
hole in a vertical wall thereof, a sealing device attached to 
one surface of said wall, said device having a body, a 
shield and a flexible diaphragm valve portion integrally 
molded from a resilient flexible material with the di 
aphragm valve portion being located substantially central 
ly of said body, said diaphragm valve portion being sepa 
rated in part from said body by at least one longitudinally 
extending slit and being substantially thinner in cross sec 
tion than said body, said shield projecting outwardly from 
said body and encompassing said diaphragm valve portion 
on three sides, said shield being substantially triangular in 
cross section with its open side facing downwardly, a metal 
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reinforcing member integrally molded within said body 
and said shield and maintaining said diaphragm valve 
portion in a taut position, fastening means attached to 
said body and being received by said apertures to Secure 
said sealing device to the exterior surface of said wall, said 
diaphragm valve portion upon being secured to said 
wall overlapping the surface adjacent the drain hole edges 
and normally maintaining said drain hole closed against 
entry of foreign matter into said troughlike structure from 
the exterior thereof, said valve portion being flexed away 
from said surface adjacent at least one of said drain hole 
edges in response to pressure thereagainst exerted by water 
in the interior of said troughlike structure. 

4. In a motor vehicle, in combination, a sheet metal 
troughlike structure, having a drain hole and apertures 
spaced from each end of said drain hole in a bottom 
wall thereof, a sealing device attached to said bottom wall, 
said device having a body, a shield, and a diaphragm valve 
portion integrally molded from a resilient flexible material, 
said diaphragm valve portion being separated in part from 
said body by at least one longitudinally extending slit and 
being thinner in cross section than said body, a pair of 
fastening members, each fastening member integrally 
molded with said body and positioned on opposite ends 
of said diaphragm valve portion, said pair of fastening 
members securing said sealing device to the exterior sur 
face of said bottom wall, the distance between said fasten 
ing members being less than the distance between said 
apertures to place said diaphragm valve portion under ten 
sion, said fastening members projecting through said aper 
tures in said bottom wall to maintain said diaphragm 
valve portion in a drain hole spanning position, said shield 
projecting outwardly from said body and being substan 
tially triangular in cross section, said shield encompassing 
three sides of said diaphragm valve portion with the open 
side of said shield facing in the direction opposite to the 
forward direction of said vehicle, said diaphragm valve 
portion upon said sealing device being secured to said 
bottom wall overlapping the metal surface adjacent said 
drain hole edges and normally maintaining the drain hole 
closed against entry of foreign matter into said troughlike 
structure from the exterior thereof, said diaphragm valve 
portion being flexed away from said metal surface adja 
cent at least one of said drain hole edges in response to 
pressure thereagainst exerted by water in the interior of 
said troughlike structure. 
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