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United States Patent Office 3,324,617 
Patiented June 13, 1967 

3,324,617 
LNER SEEET AND SDE SENTS THEREFOR 

Richard E. Knight and Harold E. Martin, Connersville, 
Ed., assigors to H. H. Robertsoa Company, Pitts 
burgh, Pa., a corporation of Pennsylvania 

Filed Jan. 14, 1965, Ser. No. 425,537 
2 Caias. (C. 52-48) 

This invention relates to improved liner sheets for 
use in building outer wall structures, and more particul 
larly to improvements in the side joint between adja 
cent liner sheets. 

Liner sheets of various configurations are available 
for use as the inner sheathing of a building outer wall 
structure. For example, a certain one of these liner sheets 
includes a flat rectangular central portion having a per 
pendicular side wall along each of the opposite sides of 
the flat central portion and a laterally extending flange 
formed along the outer edge of each of the side walls. 
The flanges extend in the same direction so that when 
the liner sheets are erected in side-by-side relation, a first 
flange of each of the liner sheets overlaps a second flange 
of an adjacent liner sheet. A bead of sealant material is 
preferably factory applied in a recess formed at the junc 
ture of the first flange and the adjacent side wall. An 
edge of the bead of sealant material is exposed and po 
sitioned for engagement by the second flange of the ad 
jacent liner sheet whereby a seal is formed at the joint 
between adjacent liner sheets. 

This particular type of liner sheet has several disad 
vantages which the present invention seeks to overcome. 
For example, it is conventional to bundle a number of 
the liner sheets in a package for shipment to the job site. 
During shipment of these packages, the beads of sealant 
material have a tendency to fall out of the recesses. This 
poses two problems. First, the beads of sealant material 
which have fallen out must be replaced at the job site 
prior to erecting the liner sheet. This, of course, adds to 
the erecting time as well as the labor costs. Second and 
more important, the liner sheets are bundled in such a 
manner that when the beads of sealant material fall out 
of the recesses, they contact surfaces of the subjacent liner 
sheets which are intended to be exposed surfaces, that is, 
the surfaces which are visible from the interior of the 
building. Since the sealant material is difficult to remove, 
a stain or stains frequently remain which detract from 
the desired appearance of the completed wall structure. 

Another disadvantage resides in the fact that manu 
facturing tolerances of the liner sheets are such that the 
bead of sealant material is not always positioned for pre 
cise engagement by the second flange of an adjacent liner 
sheet. When this occurs, a seal is not formed in the joint 
between adjacent liner sheets and, therefore, air and 
vapor are permitted to pass relatively freely into and out 
from the building. This, of course, diminishes the insulat 
ing value of the building outer wall structure. 

Accordingly, as an overall object, the present inven 
tion seeks to provide an improved liner sheet for use in 
a building outer wall structure. 
Another object of the invention is to provide an im 

proved liner sheet wherein the bead of sealant material is 
more securely retained and thereby prevented from be 
coming disengaged from the liner sheets when the liner 
sheets are handled or transported to the construction site. 
A further object of the invention is to provide an im 

proved joint between adjacent liner sheets having a more 
effective seal. 

Still another object of the invention is to provide an 
improved joint between adjacent liner sheets which is sub 
stantially unaffected by dimensional variations which oc 
cur in the liner sheets during their fabrication. 
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In accordance with the present invention, a liner sheet 

is provided comprising a flat rectangular central portion 
having a perpendicular side wall along each of its op 
posite longitudinal sides. The liner sheet is provided with 
laterally extending longitudinal flanges, one each formed 
along each of the side walls. Both of the longitudinal 
flanges extend in the same direction, the overall arrange 
ment being such that when the liner sheets are erected in 
side-by-side relation, a first flange of each of the liner 
sheets overlaps a second flange of an adjacent liner sheet. 
The first or outboard flange is provided with an in 

wardly opening longitudinal recess adapted to receive a 
bead of sealant material. The depth and width of the in 
wardly opening recess are such that the bead of sealant 
material resides substantially entirely within the recess. 
Further, the bead of sealant material has a major por 
tion of its outer surface engaged with the walls of the in 
wardly opening recess so that it is more securely retained 
within the recess. 
The outboard edge of the adjacent side wall, that is, 

the side wall on which the second flange is formed, is 
adapted to serve in part as a sealant-penetrating lip. The 
sealant-penetrating lip is receivable within the inwardly 
opening recess of an adjacent liner sheet and penetrates 
the bead of sealant material carried therein. The outer 
edges or sealant-penetrating lips of each of the liner 
sheets are so positioned with respect to the inwardly open 
ing recesses of the adjacent liner sheets, that minor vari 
ations in the width of the first and second side walls are 
accommodated without adversely affecting the seal. 
The first and second flanges and their integral side 

walls define vertically extending, load supporting ele 
ments which are adapted to support horizontal subgirts. 
Fasteners are employed for securing the subgirts to the 
load supporting elements and for securing the first and 
second flanges together whereby the sealant-penetrating 
lip is maintained embedded in the bead of sealant material. 
The above and other objects and advantages of the 

present invention will become apparent from the fol 
lowing detailed description by reference to the accom 
panying drawings, in which: 
FIGURE 1 is a fragmentary isometric view of a build 

ing outer wall structure employing the liner sheets of 
the present invention as an inner sheathing; 

FIG. 2 is a fragmentary isometric view illustrating the 
liner sheet of the present invention; 

FIG. 3 is a fragmentary transverse cross section of 
the present liner sheet illustrating certain relationships 
between the opposite sides thereof; 

FIGS. 4 and 5 are fragmentary cross-sectional views 
illustrating the order and relative positions of adjacent 
liner sheets during their erection; 

FIG. 6 is a cross-sectional view, taken along the line 
VI- VI of FIG. 1; and 

FIG. 7 is a cross-sectional view, taken along the line 
V-VI of FG 1. 

Building outer wall structure 

Referring now to FIG. 1, a structural framework of 
a building, generally indicated by the numeral 10, is 
shown comprising vertical columns 2 (only one shown) 
and horizontal girts 14 (only one shown). Applied to 
the exterior face of the structural framework 10 is a 
building outer wall structure 5 comprising an inner 
sheathing 18 and an outer sheathing 20 which is sup 
ported on vertically spaced, horizontal subgirts 22 secured 
to the inner sheathing 18. Batts of insulation 24 are 
applied to the outboard face of the inner sheathing 18. 
Hence, the building outer wall structure i6 is completely 
insulated and has a relatively low heat transfer coeffi 
cient. 
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The inner sheathing 18 comprises a plurality of liner 
sheets 26 formed in accordance with the present inven 
tion. The liner sheets 26 are erected in side-by-side rela 
tion and are secured to the girts 14, for example, by 
means of fasteners 28. The liner sheets 26 are connected 
together at side joints 30 which, as will be described, 
provide an effective seal between the adjacent liner sheets 
26 and serve as vertically extending load supporting ele 
ments to which the subgirts 22 are secured by means of 
fasteners 32. 
The outer sheathing 20 may comprise a plurality of 

outer facing sheets 34 which are erected in side-by-side 
relation and which are secured to the subgirts 22 by 
means of fasteners 36. It is to be understood at this 
time that the outer facing sheets 34 are intended merely 
to illustrate a facing sheet suitable for use in assembling 
the outer sheathing 20 and that other facing sheets hav 
ing different configurations may also be used. 

Present liner sheet 

The present liner sheet will now be described with 
reference to FIGS. 2 and 3. Referring in particular to 
FIG. 2, the liner sheet 26 comprises, in general, a flat 
rectangular central portion 38 having first and second 
perpendicular side walls 40, 42 formed along the op 
posite sides of the flat rectangular central portion 38. 
A first longitudinal flange 44 is provided along the outer 
edge of the first side wall 40, which extends laterally 
from the first side wall 40 in a direction away from the 
flat rectangular central portion 38. A second longitudinal 
flange 46 is provided on the second side wall 42, which 
extends laterally from the second side wall 42 towards 
the first longitudinal flange 44. 
The liner sheets 26 may be fabricated from a variety 

of suitable materials and in many sizes. For example, the 
liner sheets are preferably fabricated from steel or alumi 
num sheets having a thickness range from about 16 
gauge to about 22-gauge and are presently available in 
widths of 12 inches and 24 inches and in lengths up 
to and including 40 feet, 

For a more detailed description of the configuration 
of the liner sheet 26, reference is directed to FIG. 3. 
As can be seen in FIG. 3, the first longitudinal flange 
44 has a longitudinally extending, inwardly deformed cen 
tral portion 48 which connects two spaced, lateral por 
tions 50, 52. The inwardly deformed central portion 48 
defines an outwardly opening, generally V-shaped groove 
54 which, among other things, serves to center a drill 
bit when screw-holes are drilled through the first and 
second longitudinal flanges of adjacent liner sheets. The 
first lonigtudinal flange 44 also is provided with an in 
wardly opening recess 56 which is defined by a side 
portion of the inwardly deformed central portion 48, 
the lateral portion 50 and the outer edge portion of the 
first side wall 40. The inwardly opening recess 56 is 
adapted to receive a bead of sealant material 58, e.g., 
rope-caulking compound. It should be noted that the 
depth of the inwardly opening recess 56 is such that 
the bead of sealant material 58 resides substantially 
entirely within the recess 56. That is to say, the bead 
of sealant material 58 does not project beyond the in 
board edge 60 of the inwardly deformed central portion 
48. It should also be noted, that the width of the inwardly 
opening recess 56 is such that a substantial portion of 
the outer surface of the bead of sealant material 58 
is engaged with the periphery of the recess 56. There 
fore, the bead of sealant material 58 is more securely 
retained within the recess 56. 

It should be evident, that the configuration of the first 
longitudinal flange 44 is such that the inwardly opening 
recess 56 provides a relatively deep caulking pocket into 
which the bead of sealant material 58 may be applied and 
from which the bead of sealant material 58 cannot readily 
become disengaged. Further, the outwardly opening, gen 
erally V-shaped groove 54 provides a convenient center 
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4. 
ing means which, for example, readily positions a drill bit 
for the purpose of drilling screw-holes in the first and 
second longitudinal flanges 44, 46 when the liner sheets 
26 are erected in side-by-side relation on the structural 
framework of a building. Finally, the spaced, flat lateral 
portions 50, 52 provide flat abutment surfaces with which 
the subgirts 22 may be engaged prior to securing the same 
to the overlapped first and second longitudinal flanges 
44, 46. 
As can be seen in FIG. 3, the second longitudinal flange 

46 comprises a central web 62 having outwardly diverg 
ing, integral leg portions 64, 66. The central web 62 and 
the leg portions 64, 66 define a longitudinal well 67 which 
is adapted to receive the inwardly deformed central por 
tion 48 of an adjacent liner sheet. The leg portion 66 is 
integral with the outer edge of the second perpendicular 
side wall 44 and comprises, in fact, a reversely bent por 
tion thereof. The outer edge of the second perpendicular 
side wall 42 comprises a longitudinal rib or sealant-pene 
trating lip 68 which is receivable within the inwardly 
opening recess 56 of an adjacent liner sheet. 

It should be noted, that the depth of the second per 
pendicular side wall 42 is less than the depth of the first 
perpendicular side wall 40. Therefore, the longitudinal 
rib 68 is positioned within the region defined by a first 
plane indicated by the dash-dot line 70 which intersects 
the inboard edge 60 of the inwardly deformed central 
portion 48 and extends therefrom parallel to the central 
portion 38; and a second plane indicated by the dash 
dot line 72 which intersects the inboard face of the flat 
material 58. Hence, when the second liner sheet 26B 
is pushed inwardly toward the girt 14, the longitudinal 
rib 68 will penetrate the bead of sealant material 58 where 
portion 50 and extends therefrom parallel to the central 
portion 38. It is preferred that the longitudinal rib 68 
project approximately midway into the region defined by 
the planes 70, 72. Hence, the longitudinal rib 68 of one 
liner sheet 26 will project approximately midway into the 
inwardly opening recess 56 of an adjacent liner sheet. 
Therefore, it should be evident that minor dimensional 
variations in the depth of the first and/or the second per 
pendicular side walls 40, 42 will not adversely affect the 
penetration of the longitudinal rib 68 into the bead of 
sealant material 58. 

Side joint between adjacent liner sheets 
the present liner sheet, a description of the side joint 30 
between adjacent liner sheets will now follow with ref. 
erence to FIGS. 4-7. 

Referring now in particular to FIG. 4, a first liner 
sheet 26A is shown secured to the girt 14. A second liner 
sheet 26B is shown spaced from the girt 14 with the 
perpendicular side wall 40 thereof abutting the second 
perpendicular side wall 42 of the first liner sheet 26A. 
The second liner sheet 26B is illustrated in a position just 
prior to its engagement with the girt 14. As can be seen, 
the longitudinal rib 68 is aligned with the bead of sealant 
by a Seal between the adjacent liner sheets 26A, 26B is 

For a full understanding of the various advantages of 
automatically formed. Note also that the inwardly de 
formed central portion 48 of the first longitudinal flange 
44 is aligned with and is receivable within the longitudinal 
well 67 of the second flange 46. 

In FIG. 5, the second liner sheet 26B is engaged with 
the girt 14 and is secured thereto by means of one of 
the fasteners 28. As illustrated in FIG. 5, the first and 
second side walls 40, 42 and the first and second flanges 
44, 46 possess the herein recited relationships, i.e., the 
longitudinal rib 68 extends midway into the inwardly open 
ing recess 56 and is embedded in the bead of sealantma 
terial 58 while the inwardly deformed central portion 48 
is engaged along the entire length of the longitudinal well 
67 of the second longitudinal flange 46. 

It is an object of the present invention to provide an 
improved joint between adjacent liner sheets, which is sub 
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stantially unaffected by minor dimensional variations 
which occur in the liner sheets during their fabrication. 
It should be evident by inspection of FIG. 5 that minor 
variations in the depths of either or both of the side walls 
40, 42 may occur without affecting the penetration of 
the longitudinal rib 68 in the bead of sealant material 58. 
Furthermore, minor variations in the relative positions of 
either or both of the first and second flanges also may oc 
cur without affecting the penetration of the longitudinal 
rib 68 in the bead of sealant material 58. 

After a number of the liner sheets have been erected 
in the side-by-side relation, as illustrated in FIG. 5, the 
subgirts 22 may be secured in position. Referring now 
to FIGS. 6 and 7, the subgirt 22 preferably comprises a 
channel-shaped central portion 74 having oppositely ex 
tending lateral flanges 76 formed integrally therewith. As 
can be seen in FIGS. 6 and 7, the lateral flanges 76 are 
engaged with the spaced, flat lateral portions 50 of the first 
longitudinal flange 44. The subgirt 22 is secured to the 
first and second longitudinal flanges 44, 46 by means of 
at least one of the fasteners 32 and preferably two of the 
fasteners 32 each of which extends through one of the 
lateral flanges 76 and is threadedly engaged in the first and 
second longitudinal flanges 44, 46. Hence, each of the 
lateral flanges 76 will be in engagement with two spaced 
abutment surfaces comprising the spaced, lateral portions 
50, 52 of the first longitudinal flange 44. Therefore, a 
stable connection between the subgirt 22 and the first and 
second longitudinal flanges 44, 46 is achieved. 
As stated above, the side walls 40, 42 and the first and 

second longitudinal flanges 44, 46 of each adjacent pair 
of liner sheets, serve as a vertically extending, load sup 
porting element. By virtue of the contoured configuration 
of the first and second longitudinal flanges 44, 46 and their 
internested engagement, they provide vertically extending 
load supporting elements having a relatively large load 
carrying capacity. The perpendicular side walls 40, 42 
and the first and second longitudinal flages 44, 46 achieve 
substantial rigidity between the vertically spaced subgirts 
22 and, therefore, the building outer wall structure 16 
(see FIG. 1) is able to sustain substantial wind loads. 
We claim as our invention: 
1. In an inner sheath for a building outer wall structure 

comprising a plurality of liner sheets each having a cen 
tral portion in substantially the same plane as an adja 
cent liner central portion and first and second perpendicu 
lar said walls on opposite sides of said central portion, 
each of said first and second side walls terminating in 
an outer edge, said liner sheets being secured to the struc 
tural framework of a building in side-by-side relation 
wherein a first side wall of one liner sheet abuts a 
second side wall of an adjacent liner sheet, the improve 
ment comprising: 
a first flange extending laterally from said outer edge 

of said first side wall over said second side wall of 
said adjacent liner sheet, said first flange having a 
longitudinally extending inwardly deformed central 
portion presenting an outwardly opening groove and 
lateral portions on opposite sides of said groove, said 
inwardly deformed central portion cooperating with 
one of said lateral portions and said first side wall 
to define an inwardly opening recess; 

a bead of sealant material disposed in said recess; 
a second flange extending laterally from said second 

side wall and comprising a central web positioned in 
board of said inwardly deformed central portion and 
at least one outwardly extending leg portion, said leg 
portion being inclined downwardly relative to said 
central web and integral with said outer edge of 
said second side wall; 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
a longitudinal rib defined by said leg portion and said 

second side wall, said longitudinal rib projecting into 
said recess and being embedded in said bead of 
sealant material; and 

fastener means extending through said inwardly de 
formed central portion and said central web for se 
curing said first flange and said second flange together 

whereby said longitudinal rib is maintained embedded in 
said bead of sealant material. 

2. In a building outer wall structure having an inner 
sheathing and outer sheathing overlying said inner sheath 
ing, said inner sheathing comprising a plurality of liner 
sheets each having a central portion in substantially the 
same planea s an adjacent liner central portion and first 
and second perpendicular side walls on opposite sides of 
said central portion, each of said first and second side 
walls terminating in an outer edge, said liner sheets being 
secured to the structural framework of a building in side 
by-side relation wherein a first side wall of one liner sheet 
abuts a second side wall of an adjacent liner sheet, the 
improvement comprising: 
a first flange extending laterally from said outer edge 

of said first side wall over said second side wall of 
said adjacent liner sheet, said first flange having a 
longitudinally extending inwardly deformed central 
portion presenting an outwardly opening groove and 
lateral portions disposed on opposite sides of said 
groove and presenting substantially coplanar outer 
surfaces, said inwardly deformed central portion co 
operating with one of said lateral portions and said 
first side wall to define an inwardly opening recess; 

a bead of sealant material disposed in said recess; 
a second flange extending laterally from said second 

side wall and comprising a central web positioned 
inboard of said inwardly deformed central portion 
and at least one outwardly extending leg portion, said 
leg portion being inclined downwardly relative to 
said central web and integral with said outer edge of 
said second side wall; 

a longitudinal rib defined by said leg portion and said 
second side wall, said longitudinal rib projecting into 
said recess and being embedded in said bead of 
sealant material; 

at least two vertically spaced subgirts carried by said 
inner sheathing and adapted to support said outer 
sheathing, each of said subgirts comprising a channel 
shaped central portion having oppositely extended 
flange members engaged with said coplanar surfaces 
of said lateral portions; and 

fastener means extending through said oppositely ex 
tending flange members, said inwardly deformed cen 
tral portion and said central web for securing said 
subgirts to said inner sheathing and for securing said 
first and second flanges together whereby said longi 
tudinal rib is maintained embedded in said bead of 
sealant material. 
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