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CURTAIN WALL SUPPORT SYSTEM
Joseph R, O’Donnell, Somerville, N.J., assignor to Jehns-
Manviile Corporation, New York, N.Y., a corporation
of Iew YVork
Filed July 39, 1962, Ser. No, 213,206
15 Claims. (CL 52—235)

This invention relates to a curtain wall construction,
and more particularly, to a novel joint and supporting
system for a curtain wall panel.

The panels used in curtain wall constructions for
industrial and commercial buildings receive little or no
vertical stresses but must be capable of resisting wind
loads. Prime considerations in selecting a suitable ma-
terial for a curtain wall panel are its weathering ability,
fire resistance, maintenance, appearance, and cost, includ-
ing the cost of installation. Curtain wall panels can be
broken down into two categories: insulated panels and
noninsulated panels. Examples of insulated panels are
sandwich panels having an insulating core such as fiber-
board, gypsum, plastic foam, or other snitable material,
between fire resistant facing sheets such as metal, porcelain
enamel, fibrous cement or other suitable material. Ex-
amples of noninsulated panels are planar sheets of glass,
metal, or fibrous cement or corrugated sheets of plastic,
fibrous cement, or other suitable materials.

Curtain wall panels, and particularly sandwich panels,
have been installed almost without exception by means
of bolts or other exposed fasteners secured to horizontal
beams or girts of a building siructure. The joints between
the panels have been sealed by a variety of means. One
type of construction utilizes a joint sealing arrangement
comprised of asbestos-cement batten beards bolted to
the panels over an asphalt saturated felt. Other types
of joint constructions include metal flashing, aluminum
battens having a threaded attaching means, and locking
gaskets of suitable elastic material. These prior art
methods of installation, however, have a number of dis-
advantageous features, The use of horizontal girts as
curtain wail panel supports detracts from the appearance
of the interior of the building, and in many environments
causes additional maintenance and cleaning problems,
sinice horizontal girts have a tendency to accumulate dust
and dirt. The use of exposed fasteners to secure the
panels to the girts and to attach the joint sealing means to
the panels detracts from the exterior appearance of the
building and causes the time of installation to be rather
lengthy and costly. In those installations not wutilizing

xposed fasteners in the joint arrangement, the high cost
of the curtain wall panels and fastening means and the
lengthy time of installation have made such curtain walls
very expensive.

It is an object of the present invention to provide
a novel curtain wall panel support system which requires
no exposed fasteners and which can be installed in a
relatively short time.

Another object of the invention is to provide a curtain
wall panel support system which eliminates the need for
horizontal girts.

A further object of the invention is to provide a curtain
wall panel support system which satisfies the structural,
functional, and esthetic requirements of such walis and
is at the same time easy and economiczal to instail and
maintain.

Briefly, this invention relates to a curtain wall com-
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prised of a plurality of spaced vertical support beams,
each having a front and back flange connected approxi-
mately cenirally thereof by a web portion, and a combined
locking and scaling gasket attached to the front flange
of each beam. The vertical support beams are secured
at their ends to building structure members, and the
curtain wall panels are held in place between the front
and back flanges of successive support beams. The com-
bined locking and sealing gasket tightly holds the panels
in place and prevents moisture from entering between
the panels. This construction eliminates the need for
horizontal girts and exposed fasteners, thereby enhancing
the appearance of both the interior and exterior of the
building. Furthermore, rapid installation of the curtain
wall is possible without requiring power tools or any
specially adapted installation tools. In addition, this
coustruction is especially suited for use with sandwich
panels, since the front and back flanges of the vertical
support beam effectively clamp the face sheets of the
panel, thereby preventing any tendency of the panels to
delaminate.

The nature of the invention will be more fully under-
stood and -other objects may become apparent when the
following detailed description is considered in connection
with the accompanying drawing, wherein:

FIG. 1 is a partial front elevation of a building having
a curtain wall construction according to the present in-
vention;

FIG. 2 is a pictorial representation of the vertical sup-
port beam used in the curtain -wall construction of the
invention, showing the combined locking and sealing
gasket attached to the front flange of the beam;

FIG. 3 is a pictorial representation of the vertical
support beam, showing the locking clip arrangement for
attaching the beam to a building support member;

FIG. 4 is a horizontal sectional view of the vertical
support member, showing curtain wall panels secured
therein;

FIG. 5 is an enlarged transverse sectional view of the
combined locking and sealing gasket;

FIG. 6 is a transverse sectional view taken on lines §—6
of FIG. 1;

FIG. 7 is a transverse sectional view taken on lines
7—7 of FIG. 1;

FIG. 8 is a transverse sectional view taken on lines
88 of FIG. 1;

FIG, 9 is a transverse sectional view taken on lines
9—2 of FIG. 1;

FIG. 10 is a horizontal sectional view taken on lines
16—19 of FIG. 1;

FIG. 11 is a horizontal sectional view showing a
corner arrangement of the curtain wall construction;

FIG. 12 is an enlarged transverse sectional view of the
combined locking and sealing gasket adapted for use in a
corner arrangement;

FIG. 13 is a diagrammatical view illustrating the man-
ner of instaflation of a curtain wall panel; and,

FIG. 14 is a diagrammatical view illustrating the man-
ner of installation of the final curtain wall panel in a
horizontal course.

Referring to FIG. 1 of the drawing, a building 10 is
shown with a curtain wall construction comprised of
panels 12 and combined locking and sealing gaskets 14,
The horizontal joints between the panels are provided with
suitable sealing means 16, which may comprise gaskets,
flashing, or the like. A window installation 18 is illus-
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trated as being positioned between successive locking
and sealing gaskets 14.

Referring now to FIGS. 2-4, a vertical support beam
20 is comprised of substantially parallel front and back
flanges 22 and 24 respectively, connected approximately
centrally thereof by a web 28. The length of the front
flange 22 is approximately one-half that of the back
flange 24 for a purpose described hereinafter. The sup-
port beam 28 is shown as being formed from two modified
channel members secured in back-to-back relationship
by suitable means such as spot welding. The beam may
be formed from any suitable construction material, such
as, for example, hot rolled or cold formed steel, or ex-
truded aluminum. It should be understood, howewer,
that the beam may be of integral construction, if desired.

Connected, as by welding, to the back flange 24 sub-
stantially centrally thereof adjacent. the top and bottom
ends of the beam 20 are threaded studs.28. As shown
in FIG. 3, the studs are inserted through a suitable aper-
ture of a J-shaped clip member 39 having an elongated
leg portion 32 and a transverse portion 34 to secure the
beam 20 to a building structure member B. Since the studs
28 are integral with the beam 20, it is merely necessary
to position the beam in place, slip the clip 30 over the
stud so that the edge of the transverse portion 34 of the
clip abuts the beam 20 and the leg portion 32 is engaged
with the structure member B, and then to tighten the
assembly by means of a nut 35.

As shown in FIG. 4, attached to the front flange 22
of the beam 20 is the combined locking and sealing gasket
14, which comprises a front wall portion 36, side portions
38 extending transversely of the front wall 36, and leg
portions 40 extending from the side portions 38 substan-
tially parallel with the front wall. The gasket 14 is
dimensioned to receive the front flange 22 of the beam
20 between the front wall portion 36 and leg portions 40.

As shown in FIG. 5, the rear face of each leg portion
46 is provided with two locking and sealing fingers 42
extending at an angle to the leg portion 48 of less than
90° and directed away from the side portions 38. The
fingers 42 are disposed in this manner so that when com-
pressed by a curtain wall panel, they will bend in a direc-
tion toward the web of the vertical support beam to resist
any tendency of the panel to be withdrawn from the
beam. The fingers are spaced apart a distance sufficient
to permit the fingers to be bent or folded by a panel to
a position substantially parallel to the leg portions 48
without such bending movement being impaired by the
base or root of the next adjacent finger. Upon being com-
pressed by a curtain wall panel, the fingers exert a force
against the panel which holds it in place between the
fingers and the back flange of the vertical support beam.
In addition, the fingers 42 effectively seal the joint against
the entry of moisture.

Extending from each side portion 38 adjacent the in-
tersection of the side portion 38 and the leg portion 40
is a finger 46 which is disposed at a slight angle to and
directed away from the side portion 38. Fingers 46 func-
tion to provide an additional seal and to improve the ap-
pearance of the installation. The fingers 46 should be
of a length to provide a tight seal, but not so long that un-
sightly bulges or buckling are present with the panels in-
stalled.

The gasket 14 may be formed of vinyl, neoprene or
any other suitable material having the necessary elastic
and weathering characteristics. Since the actual lock-
ing function of the gasket and the bulk of the
sealing function is provided by the fingers 42, the
front wall portion 36 is not necessary to hold a cur-
tain wall panel in place. It is preferred that the gasket be
provided with a front wall portion, however, for several
reasons. It simplifies the step of attaching the gasket to
the front flange of a vertical support member and adds
to the appearance of the construction. In this latter
respect, the face of the front wall portion may be pro-
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vided with a decorative design such as vertical striations,
or the like.

Since the most deleterious weathering effect on vinyl
is sunlight, due to ultraviolet rays and the creation of
ozone, the side portions 38 and fingers 46 are provided
to serve the additional function of protecting or shielding
the fingers 42 and leg portions 40 from the sun’s rays.
Of course, the front wall portion 36 also contributes in
this respect, but to a lesser degree since the support beam
effectively provides a shielding function.

As illustrated is FIG. 4, the vertical support beam is
adapted to receive a curtain wall panel 12 which may
be a sandwich panel having a core 50 and face panels 52.
The distance between the front flange 22 and the back
flange 24 should be equal to the thickness of the panel 12,
allowing for manufacturing tolerances, plus the com-
pressed thickness of the leg portions 40 and fingers 42
of the gasket 4. This arrangement insures that the
panel 12 will be tightly held between gasket fingers 42
and back flange 24 to prevent the panels from becoming
loose or delaminated. There should be a slight gap be-
tween the end of a panel and the web 26 of the beam
20 to allow for expansion and contraction of the panel 12.

A typical panel installation at the foundation of a
building is illustrated in FIG. 6. An angle beam 56 is
secured to the foundation 58 by a suitable fastener 69.
To secure the panel 12 and beam 20 to the foundation,
it is merely necessary to position the leg portion of a J-
shaped clip 30, which has been slipped over the stud 28,
against the inner surface of the upright flange of the angle
beam 56, and to tighten the installation by a nut 62.

Although the curtain wall construction of the present
invention eliminates the need for horizontal girt mem-
bers, the ends of the panel members must be supported
by a horizontal structural member in installations where
the distance from the foundation to the eave is greater
than the height of a curtain wall panel. Where the height
of the panel corresponds to the height of each story in
a multi-story building, the panel members may be se-
cured to the structural members of the floor, Where the
beight of the building is greater than the height of a
panel and there are no intermittent floors between the
foundation and the eave of the building, a horizontal
spandrel beam is required. Referring to FIG. 7, a hori-
zontal spandrel beam 64 having flanges 66 is connected to
a support column 68. The top and bottom ends of the
support beams 29 are secured respectively to the lower
and upper legs of the outer flange 66 by a J-clip installa-
tion similar to that described in connection with the
foundation installation. A Z-shaped flashing member 76
is illustrated as forming the horizontal joint between ad-
jacent panels 12. To protect against moisture, caulking
or rope putty may be provided. Any other suitable seal-
ing means such as gaskets, for example, may be pro-
vided in place of the flashing member 79.

Referring to FIG. 8, the upper end of the top curtain
wall panel is attached to the flange 74 of the eave struc-
tural beam 76 by means of the J-clip arrangement de-
scribed above. A flashing member 78 may be provided
over the roofing deck 89, the eave 81 and the upper
portion of the panel 12. The flashing member may be
suitably formed to fit around the gasket 14, as for ex-
ample, by notching the horizontal ledge 83 opposite the
gasket, to provide a pleasing appearance.

FiG. 9 illustrates a typical window head and sill ar-
rangement, while FIG. 10 illustrates a typical window
jamib arrangement. As shown in FIG. 9, the window
head comprises a Z-shaped member 82 secured to an L-
shaped member 84 as by welding, to provide a suitable:
support for the panel 12 engaged therewith. The window:
sill comprises two Z-shaped members 86 and 83 con-
nected with legs thereof back-to-back as by welding to
form a channel-shaped receptacle for the upper edge of
the subjacent panel 12. As shown in FIG. 10, Z-shaped
members 98 and 82 are connected similarly to members,
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86 and 88 to form a channel-shaped member, the depth
of which is approximately equal to the thickness of a
panel 12. The frame members which form the window
head, sill, and jamb are welded together to provide an
integral frame which may be fitted into place in the same
manner as a curtain wall panel 12. It is desirable to
provide caulking or rope putty 94 between the window
head frame and the abutting lower edge of the curtain
wall panel to provide a suitable seal. To install the
window sash 96, suitable fasteners such as self-tapping
screws 98 may be used to attach the sash to the inwardly
extending projections of the frame members.

The curtain wall installation at a corner requires a
modified vertical support beam to receive panels at right
angles to each cther. Referring to FIGS. 11 and 12, the
modified vertical support beam 101 comprises channel
members 102 and 104 of the same configuration as the
channel members which form the vertical support beam
20. Instead of welding the beams with their webs back-
to-back, the longer flange of one beam is welded to the
web of the other beam to form a support adapted to re-
ceive curtain wall panels at right angles to each other.
The stud 28 is welded to the longer flange of the chan-
nel member 192, which is the only flange exposed to
the interior of the building. As illustrated in FIG. 12,
the combined locking and sealing gasket 106 adapted for
use with the cormer vertical support beam is shaped to
extend around the corner beam and to engage the outer
faces of the corner curtain panels 12. The gasket 106
comprises a relatively wide wall portion 108 and a rela-
tively narrow wall portion 110 extending at right angles
thersto. The wall portion 168 is connected to a side
portion 112 extending transversely therefrom which is
connected to a leg portion 114 spaced from and sub-
stantially parallel to the wall 108. Fingers 116 and 1183,
of the same configuration respectively as fingers 42 and 46
of FIG. 5, extend from the back surface of leg portion
114 in the same manner as the fingers 42 and 46 extend
from the back surface of leg portion 49, A side edge pos-
tion 120 extends transversely from the wall portion 116
and a leg portion 122 extends from the side portion 120
spaced from and substantially parallel to the face 110.
The leg portion 122 is provided with fingers 3124 and 126
which are identical in shape and function to the fingers
116 and 118.

Referring now to FIG. 13, the preferred manner of
installation of the curtain wall panels will be described.
A vertical corner support beam 101 is secured at top
and bottom to a spandrel beam or eave member and
foundation angle respectively. Assuming a panel instal-
lation progressing from left to right, a vertical support
beam 20 is fitted on the right vertical edge of a panel ¥2
while the panel is still on the ground. The panel 12 with
beam 20 attached is then moved into place, as indicated
by the dotted lines in FIG. 13, so that the left rear corner
abuts the back flange of channel member 182, and the left
front corner of the panel 12 abuts the web of channel
member 192, The panel 12 is then rotated or smapped
into place in a counterclockwise direction to cause the
left edge of the panel to be securely held between the
front and back flanges of the channel member 192 by the
locking fingers of the gasket 166. If the panel is mot
seated in the channel member 102 properly, it is tapped
with a suitable hammer or the like to space the panel
edge about ¥ inch from the channel web. The vertical
supnport beam 28 is then secured in place at top and bot-
tom to the building structure by the clip arrangement pre-
viously described. Other panels are successively in-
stalled in a similar mapper until the starting point is
reached. Since the panels initially are inserted into the
vertical support beams at an angle to the flanges, the
front flange of a support beam should be of lesser length
than the back flange to permit the panel initially to abut
the back flange.

Referring to FIG. 14, the second last panel in the hori-
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zontal course initiated by panel 12 is indicated at 1Za.
To install the last panel 125 in the course, it is necessary
first to loosen the vertical corner support beam 181 and
pivot or rotate the panel 12, with beam 101 attached,
to the position shown in dotted lines. The left vertical
edge of panel 12b is then inserted between the flanges of
support beam 26a, and the panel is pivoted to its final
position, as shown in FIG. 14. By pivoting or rotating
panel 12 back to its full line position, thus moving the
corner support beam 181 back to its initial position, the
channel member 104 of the beam 101 is moved toward
and receives the right vertical edge of the panel 125. Upon
securing the corner support beam 181 in place once again,
the horizontal course is firmly secured to the building
structure.

It should be understood that while the invention has
been described with respect to a sandwich panel, it is not
so limited but is equally applicable to other types of panels
adapted to be held between the front and rear flanges of
the vertical support beam. It should be understood fur-
ther that other types of fastening means may be used in-
stead of the J-clip described.

The vertical support beam need not be limited to the
specific shape disclosed but may assume other configura-
tions, as long as the basic relationship between the front
and back flanges is maintained. For example, the front
flange may have a hollow rectangular configuration in
cross-section to present an architectural mullion effect,
instead of the flat plate effect presented by the illustrated
embodiment. The combined locking and sealing gasket
associated with such beam would be of such dimensions
and shape so as to cover the front flange, if desired, what-
ever the configuration of the support beam,

It should now be apparent that the present invention
provides a simple method of installing curtain wall panels
which is not only economical, but results in a curtain wall
having no exposed fasteners and presenting a pleasing
appearance. The elimination of unsightly exposed fasten-
ers without increasing the cost of the installation is an
extremely desirable feature in commercial and industrial
buildings. Because the threaded studs are integral with
the vertical support beams and because simple hand tools
can be used to install curtain wall panels according to
the foregoing disclosure, much time and expense are saved
during installation. The wall satisfies the structural and
functional requirements of curtain walls, as well as being
esthetically pleasing.

It should be undersaood that variations and modifi-
cations of the present invention may be made without
departing from the spirit of the invention. It also should
be understood that the scope of the invention is not to be
interpreted as limited to the specific embodiment dis-
closed herein but only in accordance with the appended
claims, when read in the light of the foregoing disclosure.

What I claim is:

i. In a curtain wall gonstruction,

(a) a plurality of spaced vertical support beams,

(b) each beam comprising a front flange connected to
a back flange spaced therefrom,

(¢) a plurality of panels,

(d) the vertical side edges of each panel being disposed
between the front and back flanges of successive sup-
port beams, and

(e) a combination locking and sealing gasket attached
to each front flange and extending between the back
surface of the front flange and the adjacent panel,

(f) the adjacent panel engaging the back flange and the
gasket but not the front flange, whereby the panels
are held in place between the gasket and the back
flange of each support beam.

2. A curtain wall construction as recited in claim 1,

wherein the distance Letween the front flange and back
flange of each beam is less than the combined thicknesses
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of the adjacent panel and an uncompressed combination
locking and sealing gasket.

3. A curtain wall construction as recited in claim 2,
wherein each locking and sealing gasket includes a plu-
rality of elastic fingers bent by the panel associated there-
with in a direction to resist removal of the panel from
the support beam.

4. In a curtain wall construction,

(a) a plurality of spaced vertical support beams,

(b) each beam comprising a front flange and a back
flange connected substantially centrally thereof by a
web,

(c) the front flange extending from said web a lesser
distance than the back flange,

(d) a combination locking and sealing gasket attached
to the front flange of each beam and extending be-
tween the front and back flanges, and

(e) a plurality of curtain wall panels,

(f) the vertical side edges of each panel being disposed
between the front and back flanges of successive
beams,

(g) the face of each panel adjacent the front flange
of the beam in which the panel edge is received en-
gaging the gasket only and not the front flange of the
beam.

5. In a curtain wall construction as recited in claim 4,
including additionally means integral with the back flange
of the beams for attaching the beams to a building struc-
ture.

6. In a curtain wall construction as recited in claim 5,
wherein each gasket includes at least one elastic finger
bent by the panel associated therewith to hold the panel
in place,.

7. In a curtain wall construction,

(a) a plurality of spaced vertical support beams,

(b) each beam comprising a back flange and a front

flange connected approximately centrally thereof by
a web,

(c) the back flange being of greater width than the
front flange,

(d) a gasket attached to the front flange of each beam
and positioned between the front and back flanges
to substantially cover the entire back surface of the
front flange,

(e) at least one elastic finger on each gasket extending
toward the back flange,

(f) a plurality of wall panels,

(g) each panel having a width of slightly less than the
distance between the webs of successive beams, and
having a thickness slightly greater than the distance
between the end of the gasket finger, in uncompressed
condition and the back flange of each beam,

(h) the edge portions of the panels being disposed be-
tween the front and back flanges of the adjacent
beams, whereby each wall panel is held between the
back flanges and the gaskets of successive beams.

8. In a curtain wall construction as recited in claim 7,
including additionally a threaded stud extending from the
back flange of the beam and means connecting the stud
and the building structure to secure the beams to the
buiiding structure.

9. A curtain wall construction for a single story build-
ing comprising,

(a) a plurality of vertical support beams spaced around

the periphery of the building,

(b) means securing the ends of said beams to the build-
ing adjacent the foundation and eave thereof,

(c) each beam comprising a front flange connected to
a spaced back flange,

(d) a combination locking and sealing gasket fitted
on the front flange of each beam to be disposed be-
tween the front and back flanges, and

(e) a plurality of wall panels,

(f) each panel being positioned between successive
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beams and being held in place between the gaskets
and the back flanges thereof.

19. A curtain wall construction for a building compris-
ing,

{2) a lower course of vertical support beams spaced

around the periphery of the building,

(b) means securing the lower ends of said beams to
the building foundation,

{c) an upper course of vertical support beams aligned
with the beam of the lower course,

{d) means securing the upper ends of the beams of
the upper course to the eave structure of the building,

{e) horizontal support members on the building struc-
ture adjacent the ends of the lower and upper courses
of vertical support beams,

(f) means securing the lower ends of the vertical sup-
port beams of the upper course and the upper ends of
the vertical support beams of the lower course to the
horizontal support members,

(g) each vertical beam comprising a front flange con-
nected to a back flange by a web,

(h) a plurality of wall panels positioned between the
vertical support beams, ‘

(i) the vertical side edges of each panel being disposed
between the front and back flanges of successive ver-
tical support beams, and

(j) a combination locking and sealing gasket positioned
between the front flange of each vertical support
beam and the front face of each panel associated
therewith, the front face of the panels engaging the
gasket only and not the front flange, to securely hold
the panel in place.

1%. A curtain wall construction as recited in claim 10,
wherein the vertical support beams at the corners of the
building comprise two channel-shaped members at right
angles to each other.

12. A curtain wall construction as recited in claim 10,
wherein the horizontal support members comprise floor
support members,

. 13. A curtain wall construction for a building compris-
ng,

(a) a lower course of vertical support beams spaced

arcund the periphery of the building,

(b) means securing the lower ends of said beams to
the building foundation,

(c) an upper course of vertical support beams aligned
with the beam of the lower course,

(d) means securing the upper ends of the beams of the
upper course to the eave structure of the building,

(e) at least one intermediate course of vertical sup-
port beams aligned with the beams of the upper and
lower courses,

(f) borizontal support members on the building struc-
ture adjacent the ends of the vertical support beams
of the lower, upper, and intermediate courses,

(g) means securing the lower ends of the vertical beams
of the upper course, the ends of the beams of the
intermediate course, and the upper ends of the beams
of the lower course to the horizontal support mem-
bers,

(h) each vertical beam comprising a front flange con-
nected to a back flange by a web,

(i) a plurality of wall panels positioned between the
vertical support beams,

(i) the vertical side edges of each panel being disposed
between the front and back flanges of successive
vertical support beams, and

(k) a combination locking and sealing gasket posi-
tioned between the front flange of each vertical sup-
port beam and the front face of each panel associated
therewith, the front face of the panel engaging the
gasket only and not the front flange, to securely hold
the panel in place.

14. A curtain wall construction as recited in claim 13,
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wherein the vertical support beams at the corners of the
building comprise two channel:shaped members at right
angles to each other.

15. A curtain wall construction as recited in claim 13,
wherein the horizontal support members comprise floor
support members.
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