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a ( ) The invention provides a dry joint Wall panel attachment 
(21) Appl, NO_; 11 /273 ,303 system, applying the rainscreen principle. Interlocking com 

ponents are used to attach aluminum Wall panels to an 
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DRY JOINT ALUMINUM WALL PANEL 
ATTACHMENT SYSTEM 

FIELD OF THE INVENTION 

[0001] The invention relates to Wall panel systems, and 
more particularly to methods of attaching Wall panels to 
exterior surfaces. 

BACKGROUND OF THE INVENTION 

[0002] There are numerous problems With knoWn alumi 
num Wall panel attachment systems. Conventionally, such 
systems relied upon adhesive or caulk to “seal” the alumi 
num panel from the elements. However, under heat and cold 
and moisture, the adhesive or caulk breaks doWn compro 
mising the stability of the system and giving an undesirable 
appearance. Even When such a seal is functional, there a 
tendency for undesirable effects on the aluminum panels as 
the interior environment can trap heat Which affects the 
panels, creating “oil-canning” or popping in response to the 
pressure differential. In spite of such seals, such systems can 
also trap moisture in the Wall cavity, Which results in 
oxidation of parts and staining or deterioration of exterior 
Wall surfaces. 

[0003] More recently systems have been developed 
according to the “rainscreen principle” in Which the Wall 
cavity is vented, resulting in a temperature and pressure 
equalized system With adequate moisture drainage. HoW 
ever, such systems can be di?icult to install, relying on many 
components to be milled or adapted on-site, and requiring 
excessive labour cost and specialty materials. No suitable 
system has been developed Which applies the rainscreen 
principle, While providing cost-effective simple installation. 

SUMMARY OF THE INVENTION 

[0004] A dry joint aluminum Wall panel attachment system 
is provided. The system comprises 

[0005] 
[0006] an attachment clip fastened to the bracket assembly 
by a fastener, the attachment clip having a central fastening 
surface fastened to the bracket assembly and at least one 
Wing member extending outWardly from the central fasten 
ing surface; 
[0007] a Wall panel having an exterior ?at surface and at 
least tWo side surfaces bent generally perpendicularly to the 
exterior ?at surface and de?ning a holloW interior portion; 

[0008] a panel perimeter strip fastened to one side surface 
of the Wall panel, the perimeter strip comprising: 

[0009] a generally C shaped body member sitting inside 
a comer of the Wall panel and extending along an inside 
portion of the side surface, and 

[0010] a receiving member integrally attached to the 
body member that extends beyond the side surface of 
the Wall panel and provides a slot adapted to engage 
and interlock the Wing member of the attachment clip, 
thus connecting the Wall panel to the attachment clip 
and thereby to the Wall; 

[0011] an in?ll strip dimensioned to ?t in the slot of the 
panel perimeter strip proximate to the attachment clip so as 
to cover the fastener; 

a bracket assembly fastened to the exterior Wall; 
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[0012] Wherein the system is held together non-adhesively 
and Wherein the Wall panels are ventilated to permit ingress 
and egress of air and moisture to provide a pressure 
balanced and moisture-drained interior environment. 

[0013] Preferably, the attachment clip (here aluminum) 
comprises tWo Wing members, each adapted to engage a 
panel perimeter strip of an adjacent Wall panel. 

[0014] Preferably, the bracket assembly (here steel) com 
prises tWo back-to-back L angle brackets fastened to each 
other to form a generally Z shaped assembly, a ?rst end of 
Which is for attachment to the Wall and a second end of 
Which is for fastening to the attachment clip (such as a 
threaded fastener). 

[0015] The Wall panels comprise an aluminum composite 
material, Which is preferably routed and bent to form the 
exterior and side surfaces. The panel perimeter strip (here 
aluminum) may be pre-assembled to the Wall panel before 
installation to the Wall. Preferably the panel perimeter strip 
is fastened to the Wall panel by rivet. This rivet may 
contribute to the ventilation of the panel system. 

[0016] The in?ll strip (here aluminum composite) may be 
engaged With the slot of the panel perimeter strip prior to 
installing an adjacent Wall panel. Alternatively, the in?ll 
strip may be introduced to the slots of tWo adjacent panel 
perimeter strips after tWo adjacent Wall panels have been 
installed. 

[0017] Preferably, the system further comprises an isola 
tion tape Which is applied betWeen the attachment clip and 
the bracket assembly. 

[0018] The system may further comprise a panel stiffener 
component placed inside the holloW interior portion of the 
Wall panel to reinforce the exterior surface of the panel and 
prevent deforming or popping of the Wall panel. 

BRIEF DESCRIPTION OF THE FIGURES 

[0019] So that the manner in Which the above recited 
features of the present invention can be better understood, 
certain draWings are appended hereto. It is to be noted, 
hoWever, that the appended draWings illustrate only selected 
embodiments of the inventions and are therefore not to be 
considered limiting of scope, for the inventions may admit 
to other equally effective embodiments and applications. 

[0020] FIG. 1 shoWs a simpli?ed cut-through vieW of the 
dry joint aluminum Wall panel attachment system, according 
to the preferred embodiment. 

[0021] FIG. 2 shoWs a panel perimeter strip used in the 
attachment system. 

[0022] FIG. 3 shoWs an attachment clip used in the attach 
ment system. 

[0023] FIG. 4 shoWs a cut-through vieW of a panel stilf 
ener optionally used in the attachment system. 

[0024] FIG. 5 shoWs a cut-through vieW of the aluminum 
composite material (ACM) used in the panels. 

[0025] FIGS. 6, 7, 8 shoW progressive steps in the forma 
tion of an ACM panel for use in the present system. 

[0026] FIG. 9 shoWs a cut-through vieW of an in?ll strip 
used in the attachment system. 
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[0027] FIG. 10 shows a detailed vieW of the preferred 
placement of the in?ll strip in the attachment system. 

[0028] FIG. 11 shows a simpli?ed elevational vieW of the 
sub-framing used before mounting the ACM panels in the 
present system. 

[0029] FIG. 12 shoWs a detailed vieW of the complete 
attachment system With sub-framing. 

[0030] FIGS. 13, 14, 15 shoW progressive steps in the 
installation of panels in the present system (?rst method). 

[0031] FIG. 16 shoWs a vieW of the installation of lengths 
of in?ll strip in the present system (second method). 

[0032] FIG. 17 shoWs a vieW of a ?nished Wall paneled 
exterior. 

[0033] FIG. 18 shoWs a cut-through vieW of an alternative 
panel perimeter strip. 
[0034] FIGS. 19-20 shoW cut-through vieWs of tWo ver 
sions of an alternative panel stiffener. 

DETAILED DESCRIPTION 

[0035] The present panel attachment system 10 uses an 
extruded aluminum attachment system for fastening fabri 
cated panels to all building surfaces. The system’s strength 
is further enhanced by the use of an extruded perimeter 
frame design. 

[0036] The system 10 is designed to the standard of the 
rainscreen principle. Simply, it is designed so that the Wall 
cavity is vented, resulting in a pressure equalized system as 
seen in FIG. 1. Controlled moisture drainage Within the 
system, coupled With this equalized pressure, contributes to 
effective, maintenance free construction. 

[0037] The extrusion process begins With an aluminum 
billet, the material from Which the pro?les are extruded. The 
billet must be softened by heat prior to extrusion process. 
The heated billet is placed into the extrusion press, a 
poWerful hydraulic device Wherein a ram pushes a dummy 
block that forces the softened metal through a precision 
opening, knoWn as a die, to produce the required shapes. The 
extruded shape may have a mill or anodiZed ?nish. 

[0038] The system includes a panel perimeter strip 14 
(FIG. 2), Which is attached to the ACM panel 32 using 
counter sunk rivets 36. The panel perimeter strip is designed 
to ?t together With the attachment clip 16 (FIG. 3). The 
custom designed extrusion alloWs for maximum attachment 
area Without foregoing structural integrity. 

[0039] The attachment clip 16 (FIG. 3) is used on site to 
attach the panel perimeter strip 14 to the building as illus 
trated in FIG. 12. The clip 16 is designed so as to interlock 
With the panel perimeter strip 14 While holding the in?ll strip 
38 (FIG. 10) securely in place. 

[0040] The system optionally includes a panel stiffener 18 
component (FIG. 4), Which may be used on large siZed 
panels. The stiffener 18 is used to prevent the popping or “oil 
canning” of the panel. As the panel heats up, the panel 
expands and makes a popping sound. The stiffener 18 
reinforces the panel to reduce this effect. 

[0041] The panel stiffener 18 may comprise a holloW tube, 
as shoWn in FIG. 4. An internally reinforced panel stiffener 
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18A, 18B may alternatively be used for greater stability (see 
FIGS. 19, 20). Where panel stilfeners are used, the panel 
perimeter strip may be adapted to better locate and secure 
the stiffener component. A panel perimeter strip 14A having 
pro?le as shoWn in FIG. 18 may be advantageous for this 
purpose. The extended interior lip of the panel perimeter 
strip operates to secure the panel stiffener component. 

[0042] Panel stilfeners may be provided in different siZes 
depending on the Wind pressures to Which the panel Will be 
exposed. A larger Width panel stiffener 18B may be advan 
tageous Where there are greater Wind loads on the panel 
system or if less de?ection on the panel is desired. It Will be 
appreciated that the construction of the panels also provides 
a basic level of rigidity and stilfeners are not necessarily 
required. 
[0043] As shoWn in FIG. 5, the aluminum composite 
material 20 (ACM) consists of a core of loW density poly 
ethylene 24 sandWiched betWeen tWo sheets of aluminum 22 
(each approximately 0.5 mm thick). The ?nish face of the 
aluminum is coated With a polyvinylidene ?uoride coating. 
The inner aluminum layer is typically coated With chrome or 
polyester coatings. The standard thickness of the panel is 
5/32" (4 mm) but thickness may range from 1/s" (3 mm) to 1A" 
(6 mm), depending on customer preference or structural 
requirements. 
[0044] A ?nished ACM panel 32 may be fabricated from 
a ?at sheet of ACM 26 using different types of router and 
cutting bits 28 (FIG. 6). After the sheet of ACM has been cut 
and routed, it is then bent along the router lines to form the 
?nished panel 32 (FIG. 7). The neWly shaped panel 32 is 
then assembled With the panel perimeter strip 14 using a 
panel rivet 36 to complete the ?nished panel (FIG. 8). A 
standard panel rivet for this application is 3/ie" diameter. 

[0045] There are various methods to accomplish the rout 
ing and cutting process: 

[0046] Method 1 

[0047] Handheld router (not shoWn): A handheld router is 
used more often When reWorking a panel to a different siZe. 
This method requires the simplest tool set up, but is the most 
labour-intensive method of fabrication due to the lengthy 
time for setup and layout of each different panel. 

[0048] Method 2 

[0049] Vertical table saW (not shoWn): Avertical table saW 
can also be used, both to cut and rout the panels. Custom “V” 
routing blades can be purchased to rout the panels. Panel 
design is limited using the vertical table saW in itself. Using 
it in combination With the hand held router has its advan 
tages, but it is still a costly Way to manufacture panels. 

[0050] Method 3 

[0051] CNC-Machine (not shoWn): The computer numeri 
cally controlled (CNC) machine is a complete and concise 
Way to manufacture panels. Once the panel has been 
designed by a CAD operator it is then sent directly to the 
machine. This machine has been found to be very useful and 
economical for manufacturing panels. This is the applicants’ 
preferred method for cutting and routing panels. 

[0052] The in?ll strip (FIG. 9) is typically cut to a Width 
of approximately 1%" (32 mm) for a 1/z" (13 mm) joint. The 
in?ll strip replaces the conventional caulk joint, giving the 
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panel system a clean, maintenance free appearance. The 
in?ll strip also is used to hide the fasteners 36 for the 
attachment clip (FIG. 10). 

[0053] As shoWn in FIG. 11, to install the panel system, 
sub framing is ?rst constructed using tWo back-to-back 
galvanized steel “L” angles 40 (FIG. 12); the tWo “L” angles 
alloW the installer to level the substrate in all 3 axes before 
installation of panels. The sub framing is typically installed 
horizontally at each horiZontal joint as shoWn in FIG. 11. 
The method of installation of the framing at its correct 
installation measurements starts at the bottom of the sub 
strate Wall and moves up, making sure that each roW is level 
to the previous roW installed. 

[0054] A layer of isolation tape 42 may be applied to the 
back of aluminum attachment clips 16 (FIG. 3) to prevent 
direct contact betWeen the galvaniZed steel sub framing and 
the aluminum attachment clip and thus prevent galvanic 
action (electrolytic decay of the aluminum) over time. 
Preferably, stainless steel self-drilling screWs are used to 
fasten aluminum attachment clips to steel sub framing 40. 
After determining a logical order of installation, each panel 
is to be plumbed and leveled to ensure a tight and concise ?t 
form panel to panel. 

[0055] In?ll strip is preferably shipped in long lengths and 
are to be cut to ?t on site. The strips may have a protective 
plastic coating, Which is then removed from the face of the 
in?ll strips before installing them. These in?ll strips can be 
installed one or tWo Ways: 

[0056] First, as shoWn in FIGS. 13-15, the in?ll strips may 
be slipped in before the adjacent panel is installed When the 
edge of the joint is not accessible, or When the in?ll strip has 
a curve or bend in it. The in?ll strip 38 is ?tted into the space 
betWeen the panel 32 return and the attachment clips 14 as 
illustrated in FIG. 13 and FIG. 14. Then an adjacent panel 
32' is installed so that the in?ll strip 38 and attachment clip 
16 engage into the slots in the panel edge at the perimeter 
strip 14' (FIG. 15). 

[0057] As an alternative method of installation, the 
installer can slide the in?ll strip 38 in from the end (FIG. 16), 
Which alloWs for a simpli?ed installation of the panels. The 
in?ll strips are not installed until an area is complete. This 
means that panels can be adjusted for straightness and 
position even after adjacent panels have been installed. The 
dif?culty With this method is that the end of the joint Will not 
alWays be accessible (i.e. Wall or WindoW frame) and the 
in?ll strip 38 may have a tendency to catch on the attach 
ment clips as it is being slid into the joint. To aid in the 
sliding of the strip, a tool may be used to pull the leading 
edge over the clips (not shoWn). 

[0058] The ?nish faces of the panels may have a protective 
?lm 50 to protect against minor abrasions that may occur 
during handling and installation. The protective ?lm may be 
peeled back from the returns of the panels before installing. 
To keep the panels clean and free of construction debris, 
generally the protective plastic ?lm 50 is only removed from 
the faces of the panels once the landscaping has been 
completed, as seen in FIG. 17. 

[0059] The foregoing description illustrates only certain 
preferred embodiments of the invention. The invention is not 
limited to the foregoing examples. That is, persons skilled in 
the art Will appreciate and understand that modi?cations and 
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variations are, or Will be, possible to utiliZe and carry out the 
teachings of the invention described herein. Accordingly, all 
suitable modi?cations, variations and equivalents may be 
resorted to, and such modi?cations, variations and equiva 
lents are intended to fall Within the scope of the invention as 
described and Within the scope of the claims. 

What is claimed is: 
1. A dry joint aluminum Wall panel attachment system for 

attaching a Wall panel to an exterior building Wall, the 
system comprising: 

a bracket assembly fastened to the exterior Wall; 

an attachment clip fastened to the bracket assembly by a 
fastener, the attachment clip having a central fastening 
surface fastened to the bracket assembly and at least 
one Wing member extending outWardly from the central 
fastening surface; 

a Wall panel having an exterior ?at surface and at least tWo 
side surfaces bent generally perpendicularly to the 
exterior ?at surface and de?ning a holloW interior 
portion; 

a panel perimeter strip fastened to one side surface of the 
Wall panel, the perimeter strip comprising: 

a generally C shaped body member sitting inside a 
comer of the Wall panel and extending along an 
inside portion of the side surface, and 

a receiving member integrally attached to the body 
member that extends beyond the side surface of the 
Wall panel and provides a slot adapted to engage and 
interlock the Wing member of the attachment clip, 
thus connecting the Wall panel to the attachment clip 
and thereby to the Wall; 

an in?ll strip dimensioned to ?t in the slot of the panel 
perimeter strip proximate to the attachment clip so as to 
cover the fastener; 

Wherein the system is held together non-adhesively and 
Wherein the Wall panels are ventilated to permit ingress 
and egress of air and moisture to provide a pressure 
balanced and moisture-drained interior environment. 

2. The attachment system of claim 1, Wherein the attach 
ment clip comprises tWo Wing members, each adapted to 
engage a panel perimeter strip of an adjacent Wall panel. 

3. The attachment system of claim 1, Wherein the bracket 
assembly comprises tWo back-to-back L angle brackets 
fastened to each other to form a generally Z shaped assem 
bly, a ?rst end of Which is for attachment to the Wall and a 
second end of Which is for fastening to the attachment clip. 

4. The attachment system of claim 1, Wherein the Wall 
panels comprise an aluminum composite material. 

5. The attachment system of claim 1, Wherein the Wall 
panels comprise an aluminum composite material Which is 
routed and bent to form the exterior and side surfaces. 

6. The attachment system of claim 1, Wherein the fastener 
comprises a threaded fastener. 

7. The attachment system of claim 1, Wherein the panel 
perimeter strip is pre-assembled to the Wall panel before 
installation to the Wall. 

8. The attachment system of claim 1, Wherein the panel 
perimeter strip is fastened to the Wall panel by rivet. 

9. The attachment system of claim 8, Wherein the rivet 
contributes to the ventilation of the panel system. 
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10. The attachment system of claim 1, wherein the in?ll 
strip is engaged With the slot of the panel perimeter strip 
prior to installing an adjacent Wall panel. 

11. The attachment system of claim 1, Wherein the in?ll 
strip is introduced to the slots of tWo adjacent panel perim 
eter strips after tWo adjacent Wall panels have been installed. 

12. The attachment system of claim 1, Wherein the system 
further comprises an isolation tape Which is applied betWeen 
the attachment clip and the bracket assembly. 

13. The attachment system of claim 1, Wherein the attach 
ment clip comprises an aluminum attachment clip. 

14. The attachment system of claim 1, Wherein the bracket 
assembly comprises a steel bracket assembly. 
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15. The attachment system of claim 1, Wherein the in?ll 
strip comprises a strip of aluminum composite material. 

16. The attachment system of claim 1, Wherein the panel 
perimeter strip is made of aluminum. 

17. The attachment system of claim 1, Wherein the system 
further comprises a panel sti?fener component placed inside 
the holloW interior portion of the Wall panel to reinforce the 
exterior surface of the panel and prevent deforming or 
popping of the Wall panel. 


