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WALL STRUCTURE AND DEVICE FOR SEALING 
THEREOF 

BACKGROUND OF THE INVENTION 

The invention herein relates to a novel wall structure 
and a device for sealing the joints therein. More partic 
ularly, it relates to a structure intended to serve as an 
exterior wall of a building, where one side will be ex 
posed to weather, to a device for sealing the joints in 
the exterior wall against the weather, and to the sealing 
system commonly referred to as the “rain screen prin 
ciple.” 
Exterior walls of buildings are often constructed from 

a plurality of individual panels placed vertically or hori 
zontally in edge-to-edge relationship. At the joints 
where the edges of adjacent panels adjoin, gaps usually 
occur, occasionally because of less-than-perfect match 
ing of the adjoining edges or poor workmanship in con 
struction. More commonly such gaps are deliberately 
left in the wall to permit expansion and contraction of 
the individual panels with changing temperatures. 
These gaps must be sealed by suitable weathertight 
means to prevent the wind, rain, snow and other in 
clement weather to which the exterior of the wall is ex 
posed from penetrating to the interior side of the wall. 
Many types of sealing means have been proposed and 
/or used at one time or another. Among these is the sys 
tem which operates on the well-known “rain screen 
principle.” This principle is described in detail in Alu 
minum Curtain Walls, volume 2, published in 1971 by 
the Architectural Aluminum Manufacturers Associa 
tion of Chicago. In such a system an inner seal provides 
the actual air seal. Exteriorly of this inner seal is a baf 
?e extending between the two adjacent panels. Be 
tween the baf?e and the seal is an air space known as a 
pressure equalization chamber. In the absence of the 
equalization chamber, the moisture would easily pass 
the baf?e and penetrate the seal (or between the seal 
and the panel edge) because of the pressure differential 
between the interior and exterior sides of the wall. With 
the equalization chamber ‘formed by the presence of 
the baf?e, however, the pressure differential driving 
force for moisture penetration past the baf?e is virtu 
ally eliminated. Thus only minor leakage of moisture 
past the barrier occurs, and the inner seal becomes vir 
tually weather-tight since it can be designed for opti 
mum air sealing and does not have to simultaneously 
function as a water seal. 
A number of different baf?e designs have been pro 

posed. Some, such as certain of those shown in the 
aforecited Aluminum Curtain Walls article, are suitable 
only for sealing horizontal openings. Others, such as 
rigid metal strips, as satisfactory only for vertical open 
ings. Further, many suffer from the disadvantage that 
they can be emplaced only after erection of the wall, 
and necessitate complicated assembly procedures. 
Thus, for instance, rigid metal strips cannot be placed 
in wall grooves in the adjacent panel edges other than 
from the ends of the assembled panels. Thus, each long 
metal strip must be inserted from the end of the panels 
and run through the entire length of the panels. This is 
a very time-consuming process, and often results in se 
rious bending or kinking of the long thin strips. Also, 
since the rigid metal strips ?t only loosely into the wall 
grooves, they cannot be emplaced when only one panel 

2 
is erected; rather both panels must be in place to form 
an enclosed groove to hold the strip. 
Complex assembly requirements for use on the job 

site are expensive, time-consuming and lead to many 
5 improperly constructed walls which do not adequately 
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seal against weather. It would therefore be very desir 
able to have a rain screen baf?e which could be incor 
porated into a wall panel by the factory which pro 
duced the panel. On the job site the panel could then be 
erected and the baf?e would simultaneously be placed 
without any separate effort by the workmen. Also, by 
being carefully incorporated under factory rather than 
?eld conditions, the proportion of misaligned or other 
wise faulty baf?es would be substantially reduced. 

Alternatively, where ?eld assembly is planned, it 
would be desirable to have a baf?e which could be eas 
ily installed. It would be especially desirable to have a 
baf?e which could be attached to an emplaced panel 
and be retained in place solely by that panel. In this way 
vertical baffles could be put up on the edge of a vertical 
panel prior to the emplacement of the adjacent panels. 
IT is therefore an object of this invention to provide 

a novel wall structure in which the joints between adja 
cent panels are easily and securely sealed and baf?ed 
during construction. 

It is also an object of this invention to define a baf?e 
device which may be easily handled, readily installed, 
and which will remain in place without supplementary 
support. 

It is further an object of this invention to provide a 
baf?e device which maintains continuous and positive 
operation under all normal conditions of expansion and 
contraction of the wall structure. 

It is further an object of this invention to provide a 
baf?e device which may be attached to a panel on the 
job site or at the factory. 

BRIEF SUMMARY OF THE INVENTION 

The invention herein includes a wall structure suit 
able for use in weatherexposed locations which com 
prises: a first wall panel ;‘ a second wall panel in edge-to 
edge adjacent relationship to the ?rst wall panel, sub 
stantially coplanar therewith, and spaced therefrom, 
whereby a gap is formed between the facing edges of 
the panels; each of the panels having a longitudinal 
groove in the edge adjacent to the other panel, the two 
grooves thereby being in facing edges and substantially 
opposed to each other; an air sealing member attached 
to the interior portion of the panels and spanning the 
gap therebetween; and a baf?e member having means‘ ‘ 
securing the baf?e member in one of the edge grooves, 
and a ?exible screen extending across the gap between 
the panels exteriorly of said air sealing member 
whereby a pressure equalization chamber is formed be 
tween said air sealing member and said screen. Prefera 
bly the structure also includes means associated with 
the baf?e member to urge the ?exible screen into 
contact with the exterior of each of the two grooves. 
The invention also comprises a ?exible baf?e device 

for use between two adjoining sections of wall, wherein 
the facing edges of the adjoining wall sections each 
contain a longitudinal groove, which comprises: means 
to secure the baffle device in one of the grooves and a 
?exible screen which extends into the facing groove. 
The device preferably also contains means to urge the 
screen into contact with the exterior sides of both 
grooves. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective sectional view of a small por 

tion of a wall structure, showing the adjoining edges of 
two adjacent wall panels and illustrating the use of the 
sealing system of this invention to seal the gap between 
the adjacent sections. 
FIG. 2 is a sectional plan view showing the joint be 

tween two adjacent wall sections and the sealing system 
a baffle device of the present invention in place there 
between. The Figure shows in solid lines the sealing 
con?guration with the wall panels in their “contracted” 
state; i.e., with the gap between them at its widest, and 
in phantom lines the con?guration with the wall panels 
in their “expanded” state; i.e., with the gap between 
them compressed to its smallest width. 
FIG. 3 is similar to FIG. 2, and illustrates another em 

bodiment of the baf?e device of the present invention. 
FIGS. 4a and 4b illustrate in section still another em 

bodiment of the baf?e device and its means of em 
placement and retention. 
FIG. 5 illustrates in section still another embodiment 

of the baf?e device of this invention and its method of 
retention. 
FIG. 6 illustrates in section yet another structure of 

this invention, this being an embodiment in which the 
screen and the retention means are separate apparatus 
rather than being merged into a single unit, as are the 
embodiments in FIGS. 2 and 3. 

DETAILED DESCRIPTION AND PREFERRED 
EMBODIMENTS 

The wall structure and baf?e device of the present 
invention can be best understood by reference to the 
several Figures of the drawings. Throughout this speci 
?cation and the claims appended hereto, the terms 
“outer,” “outward,” “exterior” and “weather” as ap 
plied to a side or face of the wall structure, sealing de 
vice or grooves are all intended to designate any por 
tion of the wall structure which is actually exposed to _ 
the elements or which is the nearest to the exposed sur 
face of two or more comparable portions. In FIGS. 1-3 
and 6 of the drawings, the “weather side” is designated 
by the large arrows. In other words, the inclement 
weather is directed against the wall structure from the 
direction indicated by the arrows. 
The wall structure of this invention (generally desig 

nated 2) comprises several principal parts: a ?rst wall 
panel 4, a second wall panel 6, a baf?e 8, an inner seal 
9, and a pressure equalization chamber 11 (which is 
formed by the boundary surfaces of the other parts). 
The wall panels and grooves illustrated in the Figures 
are shown in vertical con?guration. However, it will be 
understood that the principle and operation of the sys 
tem of this invention are the same for a horizontal con 
?guration, and all comments herein are equally appli 
cable thereto. The wall panels 4 and 6 contain in their 
adjacent edges respectively grooves 10 and 12. Ordi 
narily, each groove will extend the full length of the 
edge of the panel. The fact that the grooves do not ex 
tend the entire length or height of the panel does not 
affect the present invention, however. Conveniently, 
both of the grooves will have similar or identical cross 
sectional shapes. Such a con?guration is preferred for 
it permits the baf?e device 8 of this invention to be in 
serted into either groove at the choice of the workman. 
Where the grooves are of substantially different cross 
sectional shapes, it will usually be found that the base 
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4 
portion of a given baf?e will ?t satisfactorily only into 
one of the grooves. 
The wall panels 4 and 6 4ay conveniently be 6f any 

material suitable for exterior building use and having 
an edge a thickness suf?cient to incorporate the 
grooves 10 and 12 therein. Wood, exterior grade sheet 
rock, concrete and the like are all suitable. Also suit 
able are wall structures wherein the edges are suf?cient 
thickness although the panel facings may be of thin 
sheet material. Thus, sheet metal or plastic panels with 
wooden edges, as shown in FIG. 3, and similar struc 
tures are also suitable. A preferred type of panel is 
made of extruded asbestos-cement. Extrusion offers 
the advantage of the ability to form the edge grooves at 
the time that the panel itself is formed, thus eliminating 
any necessity for a separate groove forming step. Typi 
cal of the extruded asbestos-cement panels preferably 
used in the wall structure of this invention are those 
marketed under the trademarks CORSPAN and 
FACESPAN by the Johns-Manville Corporation. 
On the interior side of the wall structure 2, inwardly 

of the opposing grooves 10 and 12, is air sealing device 
9. As shown herein, this is an elastomeric strip of mate 
rial running the length of the gap between the panels, 
and being joined at all points to the opposite edge faces 
13 and 15 of wall panels 4 and 6. Any resilient elasto 
meric material will serve for sealing device 9. Since a 
small amount of mositure ordinarily does pass beyond 
baf?e 8, air sealing device 9 should be of water resis 
tant material. It does not act as a water “seal,” of 
course. It may be joined to faces 13 and 15 by conven 
tional cements or adhesives. 
An important component of the wall structure of the 

present invention is the baffle device 8. This comprises 
means to secure the device in a groove such as 10, and 
a screen to span the gap between panels 4 and extend 
into the facing groove, such as 12, to form pressure 
equalization chamber 11 outwardly of air sealing de 
vice 9. 
Two preferred embodiments are shown in FIGS. 2 

and 3, with that in FIG. 2 being the more preferred. In 
these embodiments, the retention means used to secure 
the baf?e 8 in the groove (in this case 10) comprises 
resilient base 14. The ?exible screen which is also part 
of the one-piece unit is designated 16. The base 14 is 
usually relatively rigid as compared to the screen 16. In 
the embodiment shown in FIG. 2, the base portion of 
14 must be suf?ciently rigid to be retained in the 
groove 10 during shipping of the panel, assembly of the 
wall and in service thereafter. However, it must also be 
suf?ciently deformable and resilient that it can be in 
serted into the groove 10 past retaining constrictions 
18 and 20 and thereafter expand to ?ll the back portion 
of groove 10. A number of materials will serve satisfac 
torily for such a base section, having the appropriate 
combination of deformability, resilience and'stiffness. 
Typical of these are many of the natural and synthetic 
rubbers as well as a variety of other elastomeric materi 
als. 

Alternatively, as shown in FIG. 3, the base portion 
may be made of a relatively soft material (such as an 
elastomer of appropriate properties) inserted into' 
place in groove 10 and then ?lled with a rigid stiffening 
material 22 such as a foamed plastic to maintain the 
shape of the base section. In another embodiment, 
shown in FIG. 5, groove 10 has no restraining constric 
tions of the type used for a friction ?t of the base sec 
tion. Rather the base portion is inserted into a straight 
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sided groove and then ‘a ‘cover plate 17 'i's'“attached"‘:to 
the end of wall section 4 as by~bolt '19 to hold’the'baffle 
8 in position. Because of vthe added; ‘components and 
extra operations required for assembly, these embodi 
ments are not preferred. In the embodiment of FIGS. 1 
and 2, the groove 10 is of an “hour glass?’ shape and the 
baf?e 8 is held in the groove by force ?t, with the base 
14 being deformed suf?ciently to be inserted past the 
ridges 20 and 18 and then resiliently self-expanding in 
the inner portion of groove 10 in a trapezoidal shape to 
completely ?ll the groove and maintain a frictional 
contact with the surfaces of the groove. Reference is 
here made (for brevity) only to groove 10. It will be of 
course understood that where grooves 10 and 12 are 
essentially alike, the comments herein to groove 10 
apply equally to groove 12, and vice versa in the discus 
sion of the screen 16. The choice of assembly positions 
is simply one of convenience to the installer. 

In another embodiment, of FIGS. 4a and 4b, groove 
10 is usually straight, but may have a slight taper. Base 
14 is serrated on its outer surface, having teeth or ?ns 
21 which project to a width greater than_the width of 
groove 10. In use the baffle 8 is forced into groove 10 
and teeth 21 compress to lock into the groove. 

In still another embodiment utilizing two separate 
pieces for the screen and the retention means, screen 
16 is a ?at ?exible strip of material extending into 
grooves 10 and 12. It is held in place in groove 10 by 
spring 23, shown here as a curved strip of metal or rub 
ber. Other types of springs, such as coil, springs, can 
also be used. 
The screen 16 is a single strip of ?exible material 

which is resistant to the various weather phenomenon 
to be encountered. The material must have suf?cient 
?exibility to bend readily and change shape (as desig 
nated at 16 and 16’ in FIGS. 2 and 3) with the expan 
sion and contraction of the wall. It must, however, have 
suf?cient stiffness to resist being folded back by winds 
that blow against the wall. Suitable materials are many 
elastomers or ?exible metals, although the latter are 
less preferred because of their cost and their suscepti 
bility to being bent or dented during handling. The 
screen 16 extends completely across gap 25 and into 
both grooves 10 and 12. Preferably screen 16 is of suf? 
cient breadth to extend completely across the breadth 
of grooves 10 and 12 to approach or contact the back 
surface of groove 12 as indicated at 26. An excess of 
material may be used to give screen 16 a convex shape 
to bias screen 16 into contact with the outer surfaces of 
grooves 10 and 12. In other words, the breadth of 
screen 16 should preferably be somewhat greater than 
the distance from the point of connection with base 
‘portion 14 to contact with the back wall of groove 12 
when the wall is in its most contracted position; i.e., 
when the gap between adjacent sections 4 and 6 is at its 
greatest. Preferably, the end or tip 28 of leg section 16 
will be rounded in cross~section, e.g., bulbous or 
hooked as shown respectively in FIGS. 2 and 3. This 
aids the tip of screen 16 in sliding along the back sur 
face of groove 12 and prevents it from being snagged 
on a surface irregularity of the groove. When the wall is 
‘in its most fully expanded condition, i.e., when the gap 
is at its smallest, ?exible screen 16 is curved down to 
‘the position shown as 16’ in FIGS. 2 and 3. In this con 
?guration, contact with the outer walls of grooves 10 
and 12 is possible in all intermediate positions between 
the maximum contraction and expansion. 
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In ‘the con?guration shown in FIG. 3 the screen "16 
extends from the middle of the base 14. This is less pre 
ferred butmay be used where expected wind velocities 
are moderate. ‘ r I 

As shown in FIGS.,_2 and_6, the tip, of screen 16 need 
not touch the back end of groove 12, as long as the 
screen 16 extends substantially into the groove and has 
suf?cient resilience not to ‘be unduly bent back by the 
wind to close off chamber 11. It will also be noted that 
in some con?gurations, such as that shown in FIG. 46, 
the screen portion in groove 10 is at least in part coex 
tensive with a portion of base 14, as indicated at 27. 
The means urging screen 16 into contact simulta 

neously with the exterior sides of grooves 10 and 12, as 
illustrated in FIGS. 1 and 2 is ordinarily and preferably 
the resiliency in ?exible screen 16, which makes screen 
12 try to assume a straight con?guration, thus urging 
the screen outwardly. Alternatively, a ?exed metal 
backing, such as metal strips, or similar strips embed 
ded in the screen 16, or the like may be used. 
The baf?e 8 extends the full length of the gap be 

tween panel 4 and 6. Throughout its length screen 16 is 
in contact with the inner surface of groove 10 and the 
outer surface of groove 12. Contact need not be contin 
uous at all times over the entire length, but will be gen 
erally maintained. 
Assembly is readily understood from the drawings. 

The baf?e 8 is inserted into groove 10 and held by the 
retention means. This can be accomplished in the ?eld, 
either with the panel erected or in a storage area, or in 
the factory where the panel is produced. 
What is claimed is: 
1. A wall structure incorporating the rain screen prin 

ciple and suitable for use in weather exposed locations, 
which comprises: 
a ?rst wall panel; 
a second wall panel in edge-to‘edge adjacent rela 
tionship to said ?rst wall panel, substantially copla 
nar therewith, and spaced slightly therefrom, 
whereby a gap having an outward portion and an 
inward portion is formed between the facing edges 
of said panels; 

each of said panels having a longitudinal groove in 
the edge adjacent to the other panel, the two 
grooves thereby being in facing edges, substantially 
opposed to each other, and dividing said gap into 7 
its respective outward and inward portions; 

an air sealing member attached to the inner portion 
of each of the opposed edges inwardly of the 
grooves therein, and spanning the inward portion 
of said gap therebetween; 

a baf?e device comprising retention means for secur 
ing said baffle device in one of said grooves and a 
?exible screen spanning said gap and extending 
into the other of said grooves; said baf?e device 
also comprising means for urging said ?exible 
screen into contact with the outer sides of both of 
said grooves; and no portion of said baf?e device 
substantially extending into that portion of said gap 
which lies outwardly of said grooves; and 

said ?exible screen and air sealing member cooperat 
ing with said grooves to form a pressure equaliza 
tion chamber, whereby a substantially weathertight 
seal is created across said gap and the penetration 
of moisture to the interior of said wall structure is 
prevented. 
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2. The wall structure of claim 1 wherein the two 
grooves have substantially identical cross-sectional 
shapes. 

3. The wall structure of claim 1 wherein the groove in 
which said baf?e device is retained has a constriction in 
its cross-section, and the retention means of said baf?e 
device is retained behind said constriction. 

4. The wall structure of claim 1 wherein said reten 
tion means comprises a portion of the outer surface of 
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8 
said baf?e device which is serrated and the serrations 
serve to retain said baf?e device in said groove. 

5. The wall structure of claim 1 wherein said baffle 
device is retained in said groove by a rigid core ?ling 
the hollow base of said baf?e device. 

6. The wall structure of claim 1 wherein said urging 
means comprises the resilience of said ?exible screen. 

>l< * * * * 


