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ABSTRACT: A wall structure including at least one sheet 
metal panel having a pro?le of raised and valley portions ex 
tending between two opposed ends of the panel. Sill and 
header members having tongue and notched portions, cor 
responding to the raised and valley portions of the panel, are 
disposed on the opposed ends of the panel with the tongues 
and notches of the sill and header members engaging one side 
of the panel. A clamping member for both the sill and header 
members, and having tongues and notches corresponding to 
the raised and valley portions of the panel, is disposed to en 
gage the other side of the panel in interlocking engagement 
with the panel and with the sill and header members. 
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HIGH STRENGTH WALL STRUCTURE WITH SILL AND 
HEADER MEMBERS ' 

BACKGROUND OF THE INVENTION 

The present invention relates generally to exterior wall 
structures for buildings, such as family-type dwellings though 
the invention is not limited thereto, and particularly to rigid, 
load-bearing wall structures employing preformed, ribbed 
sheet metal panels. 
Preformed panel structures have economical advantages 

over conventional wall constructions since they can be made, 
preformed and pre?nished on a mass produced basis and then 
taken to the building site for rapid construction and erection 
using generally unskilled personnel and a minimum of tools 
and equipment. 
However, preformed walls must be as strong as conven 

tional wall constructions. In order to ascertain the strength of 
preformed wall designs, a variety of tests have been 
prescribed. A particularly severe test for a wall, and one 
required by the FHA, is the “racking” load test in which a sub 
stantial force is applied at an upper corner of an 8 foot square 
wall section and in a direction along the upper end of the wall 
toward the other upper comer, the upper end and comers 
being free to move while the lower end of the wall is securely 
?xed. The force applied tends to move the wall out of square 
and into a parallelogram con?guration. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a high strength, preformed 
wall structure by use of sill and header members securely 
clamped respectively on the lower and upper ends of a sheet 
metal panel, the panel having a pro?le of raised and valley 
portions extending between the ends of the panel. The sill and 
header members each comprise a ?rst wall portion disposed to 
engage the ends of the ribbed panel, and a second wall portion 
having tongues and notches corresponding to the raised and 
valley portions of the panel located to engage one side of the 
panel in mating relationship with the raised and valley por 
tions. A clamping member is disposed to engage the other side 
of the panel, the clamping member also having tongues and 
notches disposed in mating relation with the raised and valley 
portions of the panel. The sill and header members are 
disposed in interlocking engagement with the panel and with 
their respective clamping member by use of mutually engaging 
integral flange portions located opposite of the tongues and 
notches of the clamping, sill and header members. 
To secure the sill and header members on the ends of the 

panel, integral projections or tabs are punched in the panel, 
the tabs projecting from one side of the panel to engage the 
clamping member or projecting from the other side to engage 
the header or sill member, and located near the opposed ends 
of the panel to allow the edge of the clamping, or sill, or 
header member to seat over the tabs. The clamping members 
are then secured to their respective sill and header members 
to clamp the panel between its ends and the tabs. 
With the tongues and notches of the clamping, sill and 

header members engaging the valley and raised portions of the 
panel on both sides of the panel, and in an interlocking 
manner with the panel, and with the clamping of header or sill 
member engaged with the tabs, a wall structure is provided 
having an extremely high strength characteristic, and being 
capable of withstanding substantially increased racking loads 
that would easily force prior art wall structures into parallelo 
grams or other distorted con?gurations. 
The wall structure of the present invention is further 

strengthened by providing the integral tabs with a crown por 
tion, and the edges of the tongues and notches of the clamping 
members with an integral lip or burr portion which seats be 
hind the crown when the clamping members are placed in 
locking engagement with the sill and header members and 
with the panel. This structure under a racking load produces a 
resultant force at approximately right angles to the main ten 
sile force of the load which tends to resist disengagement of 
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2 
clamp and tab. Tabs without crowns and clamping members 
without burrs produce a resultant force (because of de?ection 
or bow of the header under applied load) at approximately 
right angles to main tensile force which tends to promote dis 
engagement of the clamp and tab. 

THE DRAWING 

The invention, along with its advantages and objectives, will 
become more apparent from the following detailed descrip 
tion and the accompanying drawing in which: 

FIG. I is an exploded perspective view of a rigid wall struc 
ture constructed in accordance with the principles of the 
present invention; 

' FIG. 2 is a cross-sectional view of a sill and a clamping 
member employed in the invention as shown in FIG. I. 

PREFERRED EMBODIMENT 

Speci?cally, FIG. 1 shows a preformed sheet metal panel 10 
having a plurality of raised and valley portions extending 
between the lower and upper ends of the panel, the raised and 
valley portions preferably being uniform throughout the 
height of the panel so that they present vertical, parallel val 
leys extending between the ends of the panel. Typical dimen 
sions of a panel for the purpose of the invention would include 
a panel height of approximately 8 feet and a width of 48 inches 
with the raised and valley portions comprising narrow sections 
12 of 2 inches spaced apart by wide sections 14 of 4 inches 
and transition areas 15 occupying a lateral distance of 1 inch 
between 12 and 14. The depth of the raised and valley por 
tions are preferably l and %inches. These dimensions, how 
ever, are given by way of example only, the dimensions being 
affected by alloy temper and gauge parameters. The pro?le of 
the raised and valley portions may be any con?guration suita 
ble for building constructions and preferably for load-bearing 
purposes. The panel is preferably used as an exterior wall 
structure with either of the narrow or wide portions 12 and 14 
facing to the outside. 
As seen in FIG. 1, adjacent each end of the panel 10 is a row 

of projections or tabs, the lower row being designated 16, and 
the upper row 18. The tabs can be formed by a suitable 
punching operation which provides each tab with a crown por 
tion 20 (FIG. 2) spaced from and sloping into the side of the 
panel. The crown portions of the lower tabs 16 face up, as 
shown in FIG. 2, and the crown portions of the tabs 18 (not 
shown) face down with the panel disposed in a vertical posi 
tion as shown in FIG. 1. 

In accordance with the principles of the invention, a panel 
of the type depicted in FIG. 1, is provided with rigid, high 
strength characteristic by elongated sill and header members 
22 and 24 securely clamped to ends of the panel by respective 
clamping members 26 in a manner presently to be explained. 
More particularly, the lower end of the panel 10 is seated in 

the sill member 22 and in engagement with a ?rst wall portion 
28 of the sill as shown in FIG. 2. The sill is provided, as best 
seen in FIG. 1, with a second wall portion 30 integrally formed 
along one edge of the ?rst wall portion and provided with 
notch and tongue portions 32 and 34 respectively generally 
dimensioned in accordance with and corresponding to the 
raised and valley portions 12 and 14 of the panel 10. 
The wall 28 of the sill 22 is provided with integral legs 36 for 

seating upon a suitable ?oor or foundation structure 38 and an 
inwardly directed, integral ?ange 40 extending lengthwise of 
the sill and preferably the full length thereof along the edge of 
the wall portion 28 opposite to that of the tongues and notches 
34 and 32. The ?ange 40 is provided with a rounded edge 40A 
facing in the direction of the opposite edge of the sill. Spaced 
along the wall portion 28 at locations under the notches 32 are 
holes 41, only one hole being visible in FIGS. 1 and 2. 
The sill 22 is clamped to the bottom end of the panel 10 by 

one of the clamping members 26, the clamping members 
being best seen in the perspective view of FIG. 1. Like the sill 
member, the clamping member is provided with notches and 
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tongues 42 and 44, generally dimensioned to fit around and in 
respectively the raised and valley portions of the panel, and an 
integral, outwardly facing, C-shaped ?ange 46 extending 
lengthwise of the member. The tongues 44 of the clamping 
member are shown provided with a hole 48 as best seen in 
FIG. 1. 
To clamp the sill 22 to the panel 10, as shown in FIG. 2, the 

first wall portion 28 of the sill is disposed to engage the end of 
the panel while the slots and tongues 32 and 34 of the sill are 
located in mating engagement respectively with the valley and 
raised portions of the panel on the side thereof opposite the 
tabs 16, though the tabs and sill can be on the same side of the 
panel. The C-shaped ?ange 46 of the clamping member 26 is 
next disposed to engage the rounded edge 40A of the ?ange 
40 of the sill along their length dimensions, and then rotated 
therearound toward the panel until the notches and tongues 
42 and 44 of the clamping member engage the side of panel 
provided with the tabs 16 and seat on the crown 20 of each 
tab. With the tongues 'and slots of the clamping member 
rotated into place against the side of the panel, the holes 48 in 

I the tongues are aligned with the holes 41 provided in the sill. 
The sill and clamping member are next secured to the panel 

and to each other by bolts or preferably, self-tapping screws 
50 extending through the holes 41 in the sill into the holes 48 
of the tongues 44 of the clamping member, only one of the 
screws being shown in FIG. 1. The screws pull the sill and 
clamping members together, the clamping member bearing 
against the shoulders 20 of the tabs 16 at approximately right 
angles to planes of the tongues. With the interlocking engage 
ment provided by the ?anges 40 and 46 of the sill and clamp 
ing member, and the clamping member bearing against the 
tabs 16 and surface 28 against bottom of sheet panel, the sill 
and clamping member are prevented from slipping off the end 
of the panel. ' 

The wall structure of the present invention includes further 
the header member 24 and a second clamping member 26 
preferably identical to the clamping member described above 
in connection with the sill 22. Like the sill 22, the header 
member is an elongated structure having notches 54 and ton 
gues 56 dimensioned and shaped to seal respectively round 
the raised portions in the valleys of the panel 10 on the side 
thereof opposite the row of tabs 18. Similarly, the header has a 
?rst (upper) wall portion 58 provided with holes 60 (only one 
of which visible in FIG. 1), and an inwardly extending integral 
?ange 62 on the edge of the wall portion 58 opposite to the 
notches and tongues 54 and 56. 
The configuration of the header 24, is somewhat different 

from that of the sill 22 since, for building construction pur 
poses, the header member is generally required to support a 
beam or plate (not shown) suitable for say attaching roof 
trusses. 

Since the clamping member 26, employed to clamp the 
header 24 is preferably identical with that of clamping 
member employed with the sill 22 as mentioned above, the 
portions of the member are given the same numerical identi? 
cation. 

The manner of attaching the header 24 to the upper end of 
the panel 10 is essentially the same as that described above in 
connection with the sill 22. Thus, the header is disposed on the 
upper end of the panel, the end of the panel engaging the in 
side surface of the wall portion 58 .of the header while the 
notches and tongues 54 and 56 thereof engage the raised and 
valley portions of the panel on the one side thereof. The 
curved ?ange 46 of the clamping member 26 is then disposed 
to engage the rounded edge of the ?ange 62 of the header, and 
rotated inwardly towards the panel until its notches and ton 
gues 42 and 44 engage the other side of the panel and seat 
around and in, respectively, the raised and valley portions of 
the panel. As shown in FIG. 1, the screws 50A are provided to 
extend through the holes 60 in the header and to thread into 
the holes 48 provided in the tongues of the clamping member, 
only one screw and hole being visible in the view of HO. 1. 
The slotted and tongue portions of the clamping member are 
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4 
thereby secured beneath and in engagement with the crown of 
the tabs 18 in interlocking relationship with the header and 
panel. 
The assembly of the wall structure of the invention as thus 

far described can take place on the building site or in the fac 
tory in a rapid and economical manner. For example, the 
preformed panel 10, after arriving at the site, can be placed on 
saw horses, and the sill and header members 22 and 24 quickly 
attached to the panel in the manner described, the only tool 
required being a screwdriver. A few persons can then easily 
stand the wall in place on a foundation or ?oor structure (38), 
the number of persons required to handle the wall depending 
upon the size of the wall. The wall structure can then be 
secured to the ?oor by a suitable screw and a mounting clip 
(not shown) located to ?t over an integral extension of the sill 
22, or by an anchor bolt (not shown) extending through the 
sill into the ?oor or foundation. 
As shown in the drawings, the sill 22 is further provided with 

an integral, downwardly facing channel 74, and extending 
lengthwise of the sill, to receive a gasket 76 in sealing relation 
with a ?oor or foundation supporting the wall structure of the 
invention. 
The wall structure of the invention, as thus far described, is 

extremely strong because of the direct, ?tted engagement of 
the raised and valley portions of the panel 10 with the cor 
responding notched and tongue portions of the sill, header and 
clamping members attached to the panel in the interlocking 
manner described. The wall structure is particularly resistant 
to racking loads as explained earlier, and in testing the wall 
structure of the invention under racking load conditions, a 
force would be directed along the length of the header 24 
while the wall structure remains free to move except for the 
lower portion thereof which would be ?xed at the sill member 
22. The force of such a load would tend to bow the header 24 
in an outward (upward) direction with the consequent ten 
dency of the sides of the header and clamp to spread out 
wardly thereby moving the notched and tongue portions away 
from the panel. When this occurs the interlocking force on the 
clamping member is lessened (with outward movement of the 
?ange 62 of the header) which reduces the overall rigidity and 
resistance of the wall to the racking load. 
However, with the screws 50A securing the clamping and 

header members together in their interlocking relationship, 
the force of the racking load must be substantial before the 
header bows, and when if it does bow, the screws pull the 
clamping member with the header in the direction of the bow 
so that clamping and header members tend to remain in inter 
locking engagement, the clamping member bearing against 
the tabs 18. 
The strength of thewall structure is further increased by 

providing the edge of the clamping member 26 engaging the 
side of the panel 10 with an integral lip or burr 78, which ex 
tends along the edge of the notched and tongue portions 42 
and 44 thereof. When the clamping member 26 is rotated into 
place against the panel, the lip or burr 78 seats behind the 
crown 20 along the entire distance of the row of tabs and the 
notched and tongue portions of the clamping member. 

In FIG. 2, only the crown 20 of one lower tab 16 is shown 
(in engagement with lip 78), the crowns of the other lower 
tabs 16 and those of the upper tabs 18 being the same as the 
one shown_in FIG. 2. Thus, the lip 78 of the upper clamping 
member 26 is positioned to seat behind the crowns of the tabs 
18 when the clamping member is disposed and secured in 
clamping engagement with the header 24. 

In this manner, further positive locking of the clamping 
members to the panel is effected giving further increase in the 
overall strength of the wall structure formed thereby. The lip 
and crown structure, as depicted in FIG. 2, is particularly re 
sistant to racking loads imposed upon the wall, since, with this 
type of load, the tongue and notched portions of the clamping 
member, which ordinarily tend to pull away from the side of 
the panel as explained above, are secured to the panel [0 by 
the tabs 16 and 18. In this manner, the tendency of the sides of 
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the header to spread apart under racking loads is further sub 
stantially reduced. 
As explained earlier, the tabs can be on the side of the panel 

10 facing the sill and header members, in which case, the ton 
gues and notches thereof would be provided with a lip portion 
for seating behind the crowns 20 of the tabs. 
The tabs 16 are further shown in FIG. 2 as having a body 

portion which slopes gradually into the panel N), the tabs 18 
being similarly formed. This structure assists in distributing 
the load imposed on each tab over an area of the panel larger 
than that of the tab itself. 
The sill, header and clamping members of the invention are 

preferably extruded metal structures which add further to the 
economy of the wall structure of the invention. With extruded 
structures, the notched and tongue portions described above 
can be easily punched therein in a rapid and economical 
manner using conventional punching apparatus and processes. 
The sill member 22 is shown in FIG. 1 and 2 having an es 

sentially inclined pro?le when attached to the panel 10 and 
disposed to rest on a ?oor to provide drainage of moisture and 
condensation to the exterior side of the panel, and holes (not 
shown) can be provided near the lower corner of the sill to 
permit such moisture and condensation to ?ow from the sill. 
The bottom wall 28 of the sill, however, can have an essen 
tially level con?guration, for example, as the upper wall por 
tion 58 of the header 24. 
From the foregoing description it should now be apparent 

that a new and high strength wall structure has been provided 
which is easily and economically assembled, and which pro 
vides rapid construction of buildings using the wall structure 
of the invention. This is accomplished by using a panel 
preformed with raised and valley portions extending between 
two opposed ends thereof, and header and sill members hav 
ing corresponding notched and tongue portions directly en 
gaging one side of the panel in mating relationship with the 
raised and valley portions. The sill and header members are 
secured to the panel by respective clamping members 
similarly having notched and tongue portions directly engag 
ing the raised and valley portions of the panel on the other side 
thereof. The clamping members seat over projections or tabs 
provided in the panel which secure the sill, header and clamp 
ing members on the panel. To provide further strength to the 
wall structure of the invention, the tabs are provided with 
crown portions spaced from the surface of the panel for 
receiving an integral lip on the edge of the clamping (or sill or 
header) members engaging the panel. 
While the invention has been described in terms of 

preferred embodiments, the claims appended hereto are in 
tended to encompass all embodiments which fall within the 

5 

25 

35 

45 

50 

55 

65 

70 

75 

6 
spirit of the invention. 

Having thus described out invention and certain embodi 
ments thereof, we claim: 

1. A rigid wall structure comprising 
at least one sheet metal panel having a profile of raised and 

valley portions extending the distance between two op 
posed ends of the panel, 

elongated sill and header members each having a ?rst wall 
portion disposed in respective engagement with the op 
posed ends of said panel, and a second integral, wall por 
tion provided with a pro?le of tongues and notches cor 
responding to the valleys and raised portions of said 
panel, said tongues and notches being disposed in mating 
engagement with the valley and raised portions of said 
panel on one side thereof, 

said sill and header members further each having a ?ange 
portion located opposite said second wall portion, and ex 
tending lengthwise of the members and in a direction 
toward each other when said members are disposed to en 
gage the ends of said panel, 

an elongated clamping member for each of said sill and 
header members, each of said clamping members having 
a pro?le of tongues and notches disposed in mating en 
gagement with the valley and raised portions of said panel 
on the side thereof opposite the second wall portions of 
said sill and header members, 

each of said clamping members having furlher an integral 
?ange portion extending lengthwise thereof, and disposed 
in locking engagement with, respectively, the ?ange por 
tions of said sill and header members, 

said panel further having on at least one side thereof at least 
one row of tabs extending from the surface of the panel 
and located between both ends of the panel and the loca 
tion at which the tongues and slotted portions of the sill, 
header and clamping members engage the sides of said 
panel, and , 

means for securing each of said clamping members respec 
tively to said sill and header members in locking engage 
ment with said panel. 

2. The structure of claim 1 in which the tongues and notches 
of the clamping member have an integral lip portion, and the 
tabs are provided with a sloping edge portion providing a 
crown surface spaced from the panel surface and adapted to 
receive and support said lip portion of the tongues and 
notches. 

3. The structure of claim 1 in which the tabs are provided 
with a main main body portion sloping into the surface of the 
panel to distribute the load imposed on the tab over an area of 
the panel substantially larger than the tab itself. ‘ 

* * * * * 
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