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Described is a construction for effectively thermally insulating and sealing of a safing slot (1) between a floor (5) of a building and an

exterior wall construction (2) wherein the exterior wall construct
panel (4) module design. The Thermal insulating and sealing

ion (2) comprises a curtain wall (2) configuration utilizing an interior
means includes a supplemental insulation means (11) positioned

above the primary insulation means (7) and attached to the interior panel (4) of a curtain wall construction (2) to maintain thermally
insulating and sealing of the safing slot (1) during exposure to fire and heat which can cause the interior panel (4) to deform from
heat distorting to an extent beyond the capability of standard safing insulation (7) for expanding in order to maintain a proper seal

extending across the safing slot (1).

C ana dg htp://opic.ge.ca - Ottawa-Hull K1A 0C9 - Attp.://eipo.ge.ca
OPIC - CIPO 191

OPIC




20167198368 A1 I I 000 OO0 OO OO0

<

W

(43) International Publication Date

CA 02982504 2017-10-12

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

15 December 2016 (15.12.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/198368 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

31

International Patent Classification:
E04B 2/88 (2006.01) E04B 1/94 (2006.01)

International Application Number:
PCT/EP2016/062828

International Filing Date:

7 June 2016 (07.06.2016)
Filing Language: English
Publication Language: English
Priority Data:
14/733,681 8 June 2015 (08.06.2015) Us

Applicant: HILTI AKTIENGESELLSCHAFT [LI/LI];
Feldkircherstr. 100, 9494 Schaan (LI).

Inventor: ANDRESEN, Arndt; 2601 W Royal Lane,
#2102, Irving, Texas 75063 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: THERMAL INSULATING AND SEALING MEANS FOR A SAFING SLOT IN A CURTAIN WALL

Fig. 1
N

=
li

|
iﬁ’

\

| 3
=§§\§\§s\{\§§'«<&

1"

\
\
\

12
15 10

\
.

-

(57) Abstract: Described is a construction for effectively thermally insulating and sealing of a safing slot (1) between a tloor (5) ofa
building and an exterior wall construction (2) wherein the exterior wall construction (2) comprises a curtain wall (2) configuration
utilizing an interior panel (4) module design. The Thermal insulating and sealing means includes a supplemental insulation means
(11) positioned above the primary insulation means (7) and attached to the interior panel (4) of a curtain wall construction (2) to
maintain thermally insulating and sealing of the safing slot (1) during exposure to fire and heat which can cause the interior panel (4)
to deform from heat distorting to an extent beyond the capability of standard safing insulation (7) for expanding in order to maintain
a proper seal extending across the safing slot (1).
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THERMAL INSULATING AND SEALING MEANS FOR A SAFING
SLOT IN A CURTAIN WALL

BACKGROUND AND SUMMARY OF THE INVENTION

[0001] The present invention relates to the field of constructions and
systems designed to thermally insulate and seal a safing slot area defined
between a curtain wall and the individual floors of a building. In particular,
the present invention relates to a thermal insulating and sealing means for
use with curtain wall structures which include an interior panel such as a
back pan or other similar construction which can be of metal or other
material extending across the interior surface of a curtain wall which is
common in modular designs. The interior panels of a curtain wall are
generally made from a metal or insulation material which can easily bend,
distort or be otherwise deformed when exposed to strong winds or elevated
temperatures, such as intensive sunlight or heat, such as in the event of a
fire. Bending, distorting or deforming of these interior panels can result in
significant problems in attempting to maintain a complete thermal
insulation and seal within the safing slots between the outer edges of the
floor construction and the exterior curtain wall construction during a storm
or fire. In particular, maintaining of a complete thermal insulation and seal
at all time during a fire is important to prevent heat, smoke and flames

from spreading from one floor to an adjacent floor.

[0002] Curtain walls are general used and applied in modern building
constructions and are the outer covering of said constructions in which the
outer walls are non-structural, but merely keep the weather out and the
occupants in. Curtain walls are usually made of a lightweight material,
reducing construction costs. The wall transfers horizontal wind loads that

are incident upon it to the main building structure through connections at
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floors or columns of the building. Curtain walls are designed to resist air
and water infiltration, sway induced by wind and seismic forces acting on
the building, and its own dead load weight forces. Curtain walls differ from
store-front systems in that they are designed to span multiple floors, and
take into consideration design requirements such as thermal expansion and
contraction, building sway and movement, water diversion, and thermal

efficiency for cost-effective heating, cooling, and lighting in the building.

[0003] A curtain wall structure is defined by an interior wall surface, which
includes an interior panel, such as a back pan, extending over the interior
surface thereof and at least one floor spatially disposed from the inner wall
surface. The gap between the floor and the back pan of a curtain wall
defines a safing slot, also referred to as perimeter slab edge, extending
between the interior wall surface of the interior panel and the outer edge of
the floor. This safing slot is essential to slow the passage of fire and
combustion gases between floors. Therefore, it is of great importance to
improve firestopping at the safing slot in order to keep heat, smoke and
flames from spreading from one floor to an adjacent floor. It is important to
note that the firestop at the perimeter slab edge is considered a continuation
of the fire-resistance rating of the floor slab. The curtain wall itself,

however, is not ordinarily required to have a rating.

[0004] Various designs have been known for curtain wall constructions and
for means for thermally insulating and sealing the safing slot. For example,
US 7,856,775 B2 describes a thermal insulating and sealing means for a
safing slot, wherein a supplementary insulation of thermally resistant
material is attached to the interior panel of the wall at a position
immediately below a primary insulation located between the interior panel
and the floor, i.e. in the safing slot. Nevertheless, this employment has
several drawbacks, such as that access is needed from the top and bottom to

install said firestop system as well as the specific arrangement of the
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firestop system results in a limitation of joint width. Further, for example,
perimeter fire-containment system CW-S-0002 from Specified Technology
Inc. employs nom 4 pcf (64 kg/m3) density mineral wool batt insulation,
which sections are cut to a width equal to the thickness of the floor and
stacked to a thickness which is min. 50% greater than the width of the
linear gap between the curtain wall insulation and the edge of the concrete
floor slab, thereby being restricted in their application size. A min of 8 in.
wide strips are needed in order to install the system properly resulting in a
limitation of the system to the spandrel height, which is defined by the slab

and strips thickness.

[0005] Therefore, there is a need for systems that can be easily installed
within a safing slot, where, for example, access is only needed from one side,
implementing a one-sided application. Further, there is a need for systems
that are not limited to the width of a joint of a curtain wall structure.
Additionally, maintaining safing insulation between the floors of a
residential or commercial building and the exterior curtain wall responsive

to various conditions including fire exposure should be guaranteed.

[0006] In view of the above, it is an object of the present invention to
provide a thermal insulating and sealing means for thermally insulation
and sealing of a safing slot in a building containing a curtain wall structure.
In particular, it is an object of the present invention to provide a thermal
insulating and sealing means which can be installed from one side, which
maintains the safing insulation between the floors of a residential or
commercial building and the exterior curtain wall responsive to various
éonditions, including fire exposure, and to maximize safing insulation at a
minimal cost. Moreover, it is an object to provide a thermal insulating and
sealing means which has no limitation of vertical movement capacities as

well as limitation to spandrel height.
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[0007] Further, it is an object of the present invention to provide a building
construction comprising such a thermal insulating and sealing means for
effectively thermally insulating and sealing of the safing slot between a

curtain wall structure and the edge of a floor.

[0008] These and other objectives as they will become apparent from the
ensuring description of the invention are solved by the present invention as
described in the independent claims. The dependent claims pertain to

preferred embodiments.

[0009] In one aspect, the present invention provides a thermal insulating
and sealing means for effectively thermally insulating and sealing of a
safing slot within a building construction having a wall construction
defining an interior wall surface, which includes an interior panel extending
over the interior surface thereof and at least one floor spatially disposed
from the inner wall surface defining the safing slot extending between the
interior wall surface of the interior panel and an outer edge of the floor,
comprising a primary insulation means of thermally resistant material
positioned in the safing slot, wherein the primary insulation means includes
an inner primary end surface positionable in abutment with respect to the
outer edge of the floor for sealing thereadjacent, an outer primary end
surface positionable in abutment with respect to the interior panel, an
upper primary facing surface extending between the inner primary end
surface and the outer primary end surface and facing upwardly
therebetween, a supplemental insulation means of thermally resistant
material attached to the interior panel of a wall at a position immediately
above the primary insulation means and in abutment with respect to the
upper primary facing surface thereof, and a supplemental attachment
means for attaching of the supplemental insulation means with respect to

the interior panel positioned thereadjacent.



[0010] Inn another aspect, the present invention provides a building construction

comprising said thermal insulating and sealing means.

[0010a] In a further aspeet, the present invention resides in a building construction
having a wall construction defining an interior wall surface, which includes an interior
panel extending over the interior surface thereof and at least one floor spatially disposed
from the interior wall surface defining a safing slot extending between the interior wall
surface of the interior panel and an outer edge of the floor, wherein the interior panel is a
metal back pan, comprising a thermal insulating and sealing means for effectively
thermally insulating and sealing of the safing slot, wherein the thermal insulating and
sealing means comprises: i) a primary insulation means of thermally resistant material
positioned in the safing slot defined between the outer edge of the floor and the interior
panel to thermally insulate and seal the safing slot, wherein the primary insulation means
includes: a) an inner primary end surface positionable in abutment with respect to the
outer edge of the floor for sealing thereadjacent, b) an outer primary end surface
positionabie in abutment with respect to the interior panel, and ¢) an upper primary facing
surface extending between the inner primary end surface and the outer primary end
surface and facing upwardly therebetween; ii) a supplemental insulation means of
thermally resistant material attached to the interior panel of a wall at a position
immediately above the primary insulation means and in abutment with respect to the
upper primary facing surface thereof;, iii) a supplemental attachment means for attaching
of the supplemental insulation means with respect to the interior panel positioned
thereadjacent; and iv) an outer fire retardant coating positioned across the primary
insulation means and the adjacent portions of the interior wall surface of the interior
panel and the floor located thereadjacent, wherein the supplemental attachment means
comprises at least one pin or screw means extending through the supplemental insulation
means and being attached to the interior wall surface of the interior panel, and at least one
nut or washer means secured to the at least one pin or screw means adjacent the
supplemental insulation means at a position oppositely disposed from the interior wall
surface of the interior panel for facilitating attachment of the supplemental insulation
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means with respect to the interior wall surface of the interior panel immediately above the
primary insulation means and in abutment with respect to the upper primary facing
surface thereof, and wherein the supplemental insulation means of thermally resistant
material is attached to the interior panel at a position immediately above the primary
insulation means and in abutment with respect to the upper primary facing surface thereof
and wherein the supplemental insulation means comprises a band of supplemental
insulation continuous horizontal along and in abutment with respect to the upper primary

facing surface of the primary insulation means.

(0010b] In yet another aspect, the present invention resides in a thermal insulating and
sealing system configured to thermally insulate and seal a safing slot within a building
construction having a wall construction defining an interior wall surface, which includes
an interior panel extending over the interior surface thereof and at least one floor spatially
disposed from the interior wall surface defining the safing slot extending between the
interior wall surtace of the interior panel and an outer edge of the floor, wherein the
interior panel is a metal back pan, the system comprising: 1) a primary insulation of
thermally resistant material positioned in the safing slot, wherein the primary insulation
includes: a) an inner primary end surface positionable in abutment with respect to the
outer edge of the floor for sealing thereadjacent, b) an outer primary end surface
positionable in abutment with respect to the interior panel, and ¢) an upper primary facing
surface extending between the inner primary end surface and the outer primary end
surface and facing upwardly therebetween; ii) a supplemental insulation of thermally
resistant material attached to the interior panel of a wall at a position immediately above
the primary insulation and in abutment with respect to the upper primary facing surface
thereof; and iii) a supplemental attachment for attaching of the supplemental insulation
with respect to the interior panel positioned thereadjacent.

5a

Date Regue/Date Received 2022-11-28



BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The subject matter of the present invention is further described in more detail by

reference to the following figures:

[0012] Figure 1 shows a side cross-sectional view of an embodiment of the thermal
insulating and sealing means between the outer edge of a floor and the interior wall
surface of the interior pane! when initially installed and attached to a steel back pan,

[0013] Figure 2 shows a side cross- sectional view of an embodiment of the thermal
insulating and sealing means between the outer edge of a floor and the interior wall

surface of the interior panel when initially installed and attached to a transom,
[0014] Figure 3 is a top cross-sectional view of the embodiment shown in Figure 1.
DETAILED DESCRIPTION OF THE DRAWINGS

[0015] The following terms and definitions will be used in the context of the present

invention:

[0016] As used in the context of present invention, the singular forms of "a" and "an" also
include the respective plurals unless the context clearly dictates otherwise. Thus, the term
"a" or "an" is intended to mean "one or more” or "at least one", unless indicated
otherwise.

[0017] The term "curtain wall structure” in context with the present invention refers to a
wall structure which is defined by an interior wall surface, including an interior panel,

such as a back pan, extending over the

5b
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interior surface thereof and at least one floor spatially disposed from the

inner wall surface.

[0018] The term “safing slot” in context with the present invention refers to
the gap between a floor and a back pan of a curtain wall; it is also referred
to as “perimeter slab edge”, extending between the interior wall surface of

the interior panel, i. e. back pan, and the outer edge of the floor.

[0019] The term “internal panel” in context with the present invention

refers, in particular, to a back pan, preferably a steel back pan.

[0020] The present invention pertains to a thermal insulating and sealing
means for effectively thermally insulating and sealing of a safing slot within
a building construction having a wall construction defining an interior wall
surface, which includes an interior panel extending over the interior surface
thereof and at least one floor spatially disposed from the inner wall surface
defining the safing slot extending between the interior wall surface of the
interior panel and an outer edge of the floor. In particular, the present
invention pertains to a thermal insulating and sealing means for a curtain
wall structure. The curtain wall back pan safing insulation means of the
present invention is considered for the purpose of facilitating firestopping of
a safing slot present in those buildings utilizing curtain wall structures for
the exterior cladding thereof which includes interior panels, such as back
pans, which are often made of materials that can deform responsive to

exposure to heat.

[0021] A curtain wall structure is a type of exterior wall system commonly
utilized on buildings wherein the curtain wall itself is a non-bearing wall.
Such curtain walls generally are of a relatively lightweight material and
commonly include brass or metal skins. This type of construction is
normally used in high-rise buildings for providing a relatively lightweight

and inexpensive overall construction.
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[0022] Spandrel panels are included in the curtain wall structure to provide
the exterior facing thereof and such panels are commonly made of glass,
aluminum, thin sheets of foam material and the like. One particular type of
unitized wall structure which is often used in modular constructions
includes an interior panel comprising a metallic sheet extending across the
internal membrane and this metal sheet is referred to as the back pan. Such
curtain wall systems commonly include vertical framing members
comprising boxed aluminum channels referred to as mullions and similarly
configured horizontally extending pieces as referred to as transoms. Such a
transom located or transom configuration at floor level is also known as zero
spandrel, i.e., bottom of the transom at the level as top of the concrete floor.
The interior panels of curtain wall structures can be made of many
materials and many of these materials are susceptible to distorting
responsive to high heat conditions. Some of these panels are of made from
metallic materials but other non-metallic materials can also be used for this
internal panel which are also capable of distorting such as insulation and
aluminum clad insulation and many other materials. The thermal
insulating and sealing means according to the present invention is

applicable for all types of curtain wall structures.

[0023] The thermal insulating and sealing means for effectively thermally
insulating and sealing of a safing slot within a building construction

according to the present invention comprises:

1) a primary insulation means of thermally resistant material
positioned in the safing slot, wherein the primary insulation means
includes:

a) an inner primary end surface positionable in abutment with
respect to the outer edge of the floor for sealing thereadjacent,

b) an outer primary end surface positionable in abutment with

respect to the interior panel,
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¢) an upper primary facing surface extending between the inner
primary end surface and the outer primary end surface and facing upwardly
therebetween,

1i) a supplemental insulation means of thermally resistant material
attached to the interior panel of a wall at a position immediately above the
primary insulation means and in abutment with respect to the upper
primary facing surface thereof, and

11) a supplemental attachment means for attaching of the
supplemental insulation means with respect to the interior panel positioned

thereadjacent.

[0024] In particular, the primary insulation means according to the present
invention includes an inner primary end surface positionable in abutment
with respect to the outer edge of the floor for sealing thereadjacent.
Furthermore, the primary insulation includes an outer primary end surface
positionable in abutment with respect to the interior panel of the curtain
wall structure and, preferably, attached to the interior surface of the
interior curtain wall panel. Moreover, the primary insulation includes an
upper primary facing surface extending between the inner primary end
surface and the outer primary end surface thereof and facing upwardly

therebetween.

[0025] It is preferred that the primary insulation means comprises a
thermally resistant flexible material, preferably a mineral wool material, to

facilitate placement thereof into the safing slot adjacent one another.

[0026] In a particular preferred embodiment of the present invention, the
thermally resistant flexible mineral wool material is installed with fibers
running parallel to the outer edge of the floor and the interior wall surface
of the interior panel. Moreover, it is preferred that a min. 4 in. thick, 4-pcf
density, mineral wool batt insulation is employed in the system of the

present invention.
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[0027] The outer primary end surface of the primary insulation means is
preferably initially positioned in abutting contact with and unattached to

the interior wall surface of the adjacent interior panel.

[0028] According to the present invention, the thermal insulating and
sealing means further comprises a supplemental insulation means of
thermally resistant material attached to the interior panel of a wall at a
position immediately above the primary insulation means and in abutment

with respect to the upper primary facing surface thereof.

[0029] It is preferred that the supplemental insulation means comprises a
thermally resistant flexible material, preferably a mineral wool material, to

facilitate placement thereof into the safing slot adjacent one another.

[0030] In a particular preferred embodiment of the present invention, the
thermally resistant flexible mineral wool material is installed with fibers
running parallel to the outer edge of the floor and the interior wall surface

of the interior panel.

[0031] It is most preferred that the primary insulation means and the
supplemental insulation means each comprise a thermally resistant flexible
material, preferably a mineral wool material, to facilitate placement thereof

into the safing slot adjacent one another.

[0032] The supplemental insulation means is in particular positioned in
abutment with the upper primary facing surface of the primary insulation
means and is attached to the interior wall surface of the interior panel and
extends across the safing slot toward the outer edge of the floor

thereadjacent.

[0033] In a particular preferred embodiment of the present invention, the
supplemental insulation means is initially compressed against the upper

primary facing surface of the primary insulation means when attached to
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the interior panel adjacent the upper primary facing surface to facilitate
maintaining of abutment therewith responsive to thermal deforming

movement of the interior panel.

[0034] According to the present invention, the thermal insulating and
sealing means further comprises a supplemental attachment means for
attaching of the supplemental insulation means with respect to the interior

panel positioned thereadjacent.

[0035] It is preferred that the supplemental attachment means comprises at
least one supplemental attachment device, such as at least one pin or screw
means, and at least one nut or washer means. The at least one pin or screw
means preferably extend through the supplemental insulation means and is
attached to the interior wall surface of the interior panel; and wherein the
at least one nut or washer means is secured to the at least one pin or screw
means adjacent the supplemental insulation means at a position oppositely
disposed from the interior wall surface of the interior panel. The pin means
may comprise a weld pin means and the nut means may comprise a cap nut
means. However, other attachment devices may be used to attach the

supplemental means according to the present invention.

[0036] It is particular preferred that the supplemental insulation means is
attached by the supplemental attachment means to the interior panel at a
position immediately above the primary insulation means and in abutment
with respect to the upper primary facing surface thereof and wherein the
supplemental insulation means extends outwardly from the interior panel
toward the outer edge of the floor. Further, the supplemental insulation
means shall extend outwardly from the interior panel toward the outer edge
of a floor to a position above the primary insulation means at a position
spatially disposed from the outer edge of the floor thereadjacent. Moreover,
the supplemental insulation means shall extend from the upper surface of

adjacent floor to an intermediate position defined within the safing slot.

10
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[0037] According to the present invention, the thermal insulating and
sealing means may further comprise an outer fire retardant coating
positioned across the primary insulation means and the adjacent portions of
the interior wall surface of the interior panel and the floor located
thereadjacent. The sealing characteristics of the construction shown in the
present invention are significantly enhanced by the application of such fire

retardant coating.

[0038] Generally, such outer fire retardant coatings are applied by spraying
or other similar means of application. Such outer fire retardant coatings are
for example firestop joint sprays, preferably based on water, and self-
leveling silicon sealants. In one preferred embodiment of the present
invention the outer fire retardant coating is a water-based firestop joint

spray.

[0039] According to one embodiment of the present invention, it is preferred
that the outer fire retardant coating has a wet film thickness of at least 1/8
in. Additionally, it is preferable that the outer fire retardant coating overs
the top of the thermally resistant flexible mineral wool material overlapping
the outer edge of the floor and the interior face of interior wall surface of the

interior panel by a min of 1/2 in.

[0040] The outer fire retardant material can be applied across the primary
insulation means and the adjacent areas of the interior panel and floor.
Alternatively, or additionally, the outer fire retardant material can be
applied across the supplemental insulation means and the adjacent areas of

the interior panel.

[0041] Further, in a preferred embodiment of the present invention, the
supplemental insulation means comprises a band of supplemental
insulation extending continuous horizontal and in abutment with respect to

the upper primary facing surface of the primary insulation means.

11
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[0042] The band of supplemental insulation extending continuous
horizontal and in abutment with respect to the upper primary facing surface
of the primary insulation means, 1.e., curtain wall cover strip, may be
installed before or after the outer fire retardant material is applied, if the
band of supplemental insulation is installed before the outer fire retardant
material is applied, the band of supplemental insulation should be sprayed

as well.

[0043] The band of supplemental insulation may be is fastened to the
interior panel or directly to the transom by any fastening means known in
the art. However, it is preferred that the band of supplemental insulation is
fastened to the steel back pan, resulting in no limitation of vertical

movement capacities of the joint system.

[0044] When installing, the primary insulation means is commonly
compressed to varying degrees, but normally it is compressed to
approximately 25%. This compression will cause the safing primary
insulation means to exert a force outwardly against the curtain wall. The
interior panels tend to deform responsive to heat by moving generally
outwardly away from the safing slot. Because the primary insulation means
is compressed into position, it has the capability to expand outwardly to fill
these voids created in the primary insulation means responsive to deforming
of the curtain wall. Thus if a curtain wall deforms outwardly by 25% of the
lateral dimension of the primary insulation means, then the primary
insulation means will be capable of filling that void if it was initially
installed with 25% compression. In this manner the compression of the
primary insulation means will be able to maintain the safing seal complete
responsive to this limited amount of deforming of the interior panel.
However, when the deforming of the interior panel is so extensive that it is
greater than the horizontal distance into which the primary insulation

means is capable of expanding, then a safing slot opening results, which is a

12
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dangerous and unwanted condition, but which is then sealed by installing

the supplemental insulation means according to the present invention.

[0045] To further assure maintaining of abutment the supplemental
insulation means can be initially installed some compression thereof against
the upper surface of the primary insulation means. There is no specific
means of attachment between the lower surface of the supplemental
insulation means and the upper surface of the primary insulation means.
These two surfaces can laterally slide along one another while maintaining
abutting contact therebetween. This sliding relative movement would occur
responsive to deforming of the interior panel since the supplemental
insulation means is attached thereto. Further, there is no limitation of
vertical movement capacities of the joint system, due to the attachment of
the supplemental insulation means to the interior panel or-to the transom,
which in the latter case occurs on face. It should be appreciated that the
lateral dimension of the supplemental insulation means can be varied
significantly to accommodate various configurations of different interior
panels and safing slots in order to accommodate and effective thermally
insulate and seal any such safing slot, such as for example described below

in Figure 2 (transom configuration).

[0046] The thermal insulating and sealing means according to the present
invention is preferably for use with a building construction having a wall
construction defining an interior wall surface, which includes an interior
panel extending over the interior surface thereof and at least one floor
spatially disposed from the inner wall surface defining a safing slot
extending between the interior wall surface of the interior panel and an

outer edge of the floor.

[0047] In particular, the building construction comprises a thermal

insulating and sealing means for effectively thermally insulating and
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sealing of the safing slot, wherein the thermal insulating and sealing means

comprises:

1) a primary insulation means of thermally resistant material
positioned in the safing slot defined between the outer edge of the floor and
the interior panel to thermally insulate and seal the safing slot, wherein the
primary insulation means includes:

a) an inner primary end surface positionable in abutment with
respect to the outer edge of the floor for sealing thereadjacent,

b) an outer primary end surface positionable in abutment with
respect to the interior panel,

¢) an upper primary facing surface extending between the inner
primary end surface and the outer primary end surface and facing upwardly
therebetween,

i) a supplemental insulation means of thermally resistant material
attached to the interior panel of a wall at a position immediately above the
primary insulation means and in abutment with respect to the upper
primary facing surface thereof,

11) a supplemental attachment means for attaching of the
supplemental insulation means with respect to the interior panel positioned
thereadjacent,

1v) an outer fire retardant coating positioned across the primary
insulation means and the adjacent portions of the interior wall surface of
the interior panel and the floor located thereadjacent,

wherein the supplemental attachment means comprises at least one
pin or screw means extending through the supplemental insulation means
and being attached to the interior wall surface of the interior panel, and at
least one nut or washer means secured to the at least one pin or screw
means adjacent the supplemental insulation means at a position oppositely
disposed from the interior wall surface of the interior panel for facilitating

attachment of the supplemental insulation means with respect to the
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interior wall surface of the interior panel immediately above the primary
insulation means and in abutment with respect to the upper primary facing
surface thereof, and

wherein the supplemental insulation means of thermally resistant
material is attached to the interior panel at a position immediately above
the primary insulation means and in abutment with respect to the upper
primary facing surface thereof and wherein the supplemental insulation
means comprises a band of supplemental insulation extending continuous
horizontal and in abutment with respect to the upper primary facing surface

of the primary insulation means.

[0048] While the invention is particularly pointed out and distinctly
described herein, a preferred embodiment is set forth in the following
detailed description which may be best understood when read in connection

with the accompanying drawings.

[0049] In Figure 1 is shown a side cross-sectional view of an embodiment of
the thermal insulating and sealing means for effectively thermally
insulating and sealing of a safing slot 1 within a building construction
having a wall construction 2 defining an interior wall surface 3, which
includes an interior steel panel 4 extending over the interior surface thereof
and at least one floor 5 spatially disposed from the inner wall surface 3
defining the safing slot 1 extending between the interior wall surface 3 of
the interior panel 4 and an outer edge 6 of the concrete floor 5. The thermal
insulating and sealing means comprises a primary insulation means 7 of
thermally resistant material, such as thermally resistant flexible mineral
wool material, positioned in the safing slot 1. The primary insulation means
7 includes an inner primary end surface 8 positioned in abutment with
respect to the outer edge 6 of the floor 5 for sealing thereadjacent, an outer
primary end surface 9 positioned in abutment with respect to the interior

panel 4, an upper primary facing surface 10 extending between the inner
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primary end surface 8 and the outer primary end surface 9 and facing
upwardly therebetween. The thermal insulating and sealing means
¢omprises also a supplemental insulation means 11 of thermally resistant
material, such as a thermally resistant flexible mineral wool material,
attached to the interior panel 4 of a wall at a position immediately above the
primary insulation means 7 and in abutment with respect to the upper
primary facing surface 10 thereof, and a supplemental attachment means 12
for attaching of the supplemental insulation means 11 with respect to the
interior panel 4 positioned thereadjacent. Not shown in Figure 1 is that the
thermally resistant flexible mineral wool material is installed with fibers
running parallel to the outer edge 6 of the floor 5 and the interior wall
surface 3 of the interior panel 4. It is important that insulation is provided
between the edge 6 of the floor 5 and the curtain wall 2 in such a manner
that the primary insulation means 7 extends from the floor 5 at a position
between the upper floor surface 13 and the lower floor surface 14. The
common placement of primary insulation means 7 is such that the inner
primary end surface 8 abuts the outer edge 6 of the floor 5 and extending
outwardly such that the outer primary end surface 9 is positioned in full
abutting contact with respect to the interior panel 4 of the curtain wall
structure 2. In Figure 1, the band of supplemental insulation 15 extends
continuous horizontal and in abutment with respect to the upper primary
facing surface 10 of the primary insulation means 7. Not shown in Figure 1
is that an outer fire retardant coating may be positioned across the primary
insulation means 7 and the adjacent portions of the interior wall surface 3 of
the interior panel 4 and the floor 5 located thereadjacent in order to further
maintain a complete seal extending within the safing slot 1 in those
conditions where the interior panel 4 has expanded beyond the lateral
expansion capability of the primary insulation means 7. The supplemental
insulation means 11 is attached to the interior panel 4 preferably by weld
pins and cap nuts in such a manner as to be movable along any movement of

the interior panel 4 such as when it deforms.
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[0050] In Figure 2 is shown a side cross-sectional view of another
embodiment of the thermal insulating and sealing means for effectively
thermally insulating and sealing of a safing slot 1 within a building
construction having a wall construction 2 defining an interior wall surface 3,
which includes an interior steel panel 4 extending over the interior surface
thereof and at least one floor 5 spatially disposed from the inner wall
surface 3 defining the safing slot 1 extending between the interior wall
surface 3 of the interior panel 4 and an outer edge 6 of the concrete floor 5.
The thermal insulating and sealing means comprises a primary insulation
means 7 of thermally resistant material, such as thermally resistant flexible
mineral wool material, positioned in the safing slot 1. The primary
insulation means 7 includes an inner primary end surface 8 positioned in
abutment with respect to the outer edge 6 of the floor 5 for sealing
thereadjacent, an outer primary end surface 9 positioned in abutment with
respect to the interior panel 4, an upper primary facing surface 10 extending
between the inner primary end surface 8 and the outer primary end surface
9 and facing upwardly therebetween. The thermal insulating and sealing
means comprises also a supplemental insulation means 11 of thermally
resistant material, such as a thermally resistant flexible mineral wool
material, attached to the transom 16 of a wall at a position immediately
above the primary insulation means 7 and in abutment with respect to the
upper primary facing surface 10 thereof, and a supplemental attachment
means 12 for attaching of the supplemental insulation means 11 with
respect to the interior panel 4 positioned thereadjacent. Not shown in
Figure 1 is that the thermally resistant flexible mineral wool material is
installed with fibers running parallel to the outer edge 6 of the floor 5 and
the interior wall surface 3 of the interior panel 4. It is important that
insulation is provided between the edge 6 of the floor 5 and the curtain wall
2 in such a manner that the insulation extends from the floor 5 at a position
between the upper floor surface 13 and the lower floor surface 14. The

common placement of insulation 7 is such that the inner primary end
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surface 8 abuts the outer edge 6 of the floor 5 and extending outwardly such
that the outer primary end surface 9 is positioned in full abutting contact
with respect to the interior panel 4 of the curtain wall structure 2. In Figure
2, the band of supplemental insulation 15 extends continuous horizontal and
in abutment with respect to the upper primary facing surface 10 of the
primary insulation means 7. Not shown in Figure 2 is that an outer fire
retardant coating may be positioned across the primary insulation means 7
and the adjacent portions of the interior wall surface 3 of the interior panel
4 and the floor 5 located thereadjacent in order to further maintain a
complete seal extending within the safing slot 1 in those conditions where
the interior panel 4 has expanded beyond the lateral expansion capability of
the primary insulation means 7. The supplemental insulation means 11 is
attached to the transom 16 preferably by weld pins and cap nuts in such a
manner as to be movable along any movement of the transom 16 such as
when it deforms. Installation of the supplemental insulation means 11 is
performed on face on the transom 16 and preferably the lateral height

accommodates the height of the transom 186.

[0051] In Figure 3 is a top cross-sectional view of the embodiment shown in
Figure 1. The vertical framing members comprising boxed aluminum

channels are referred to as mullions 17.

[0052] It should be appreciate that these embodiments of the present
invention will work with many different types of insulating materials used
for the primary insulation means and/or the supplemental insulation means
as long as the material has effective high temperature insulating

characteristics.

[0053] It has been shown, that the thermal insulating and sealing means
for sealing between the edge of a floor and an interior panel of the present
Invention maintains sealing of the safing slots surrounding the floor of each

level in a building despite deforming of the interior panels especially those
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back pans made of various materials such as metal or the like which are

positioned extending across the interior expanse of the curtain walls.

[0054] Moreover, the thermal insulating and sealing means for sealing
between the edge of a floor and an interior panel of the present invention
provide a means for supplementing the safing insulation surrounding the
floors of a building by abutment with the uppersurface thereof by a
supplemental belt of insulation which is attached to the interior surface of

the interior panel of a modular curtain wall construction.

[0055] Furthermore, the thermal insulating and sealing means effectively
create a continuous fireproofing seal extending from the outermost edge of
the floor to the curtain wall structure and, in particular, to abutment with

the interior panel extending across the curtain wall surface.

[0056] It has been shown that the thermal insulation and sealing means
according to the present invention is easily installable from the top, i.e. a
one-sided application. First, mineral wool is stuffed, followed by applying

the outer fire resistant coating and installation of the horizontal insulation.

[0057] Further, the thermal insulating and sealing means is not limited to a
specific joint width or spandrel height; on face installation on the transom is
possible and there is no limitation of vertical movement capacities of the
joint system, due to the fastening of the band of supplemental insulation to

the interior panel.

[0058] As such, the thermal insulating and sealing means of the present

invention provides a means for effectively maintaining a complete seal in a
safing slot when utilizing modular curtain wall constructions which include
interior panels extending across the interior surface thereof as is commonly

utilized currently for modular or prefabricated designs.
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[0059] While particular embodiments of this invention have been shown in
the drawings and described above, it will be apparent that many changes
may be made in the form, arrangement and positioning of the various
elements of the combination. In consideration thereof, it should be
understood that preferred embodiments of this invention disclosed herein
are intended to be illustrative only and not intended to limit the scope of the

invention.

[0060] The foregoing disclosure has been set forth merely to illustrate the
invention and is not intended to be limiting. Since modifications of the
disclosed embodiments incorporating the spirit and substance of the
invention may occur to persons skilled in the art, the invention should be
construed to include everything within the scope of the appended claims and

equivalents thereof.

20



We Claim:

1. A thermal insulating and sealing means for effectively thermally insulating
and sealing of a safing slot within a building construction having a wall construction
defining an interior wall surface, which includes an interior panel extending over the
interior surface thereof and at least one floor spatially disposed from the interior wall
surface defining the safing slot extending between the interior wall surface of the
interior panel and an outer edge of the floor, wherein the interior panel is a metal back
pan, comprising:
i} a primary insulation means of thermally resistant material positioned in the
safing slot, wherein the primary insulation means includes:
a} an inner primary end surface positionable in abutment with respect to the
outer edge of the floor for sealing thereadjacent,
b) an outer primary end surface positionable in abutment with respect to the
interior panel, and
¢) an upper primary facing surface extending between the inner primary end
surface and the outer primary end surface and facing upwardly therebetween;
i) a supplemental insulation means of thermally resistant material
attached to the interior panel of a wall at a position immediately above
the primary insulation means and in abutment with respect to the upper
primary facing surface thereof: and
iii} a supplemental attachment means for attaching of the supplemental
insulation means with respect to the interior panel positioned

thereadjacent.

2. The thermal insulating and sealing means according to claim 1, wherein the
primary insulation means and the supplemental insulation means each comprise a
thermally resistant flexible material to facilitate placement thereof into the safing slot

adjacent one another.

3. The thermal insulating and sealing means according to ¢laim 1, wherein the

primary insulation means and the supplemental insulation means each comprise a
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thermally resistant flexible mineral wool material to facilitate placement thereof into
the safing slot adjacent one another.

4, The thermal insulating and sealing means according to claim 3, wherein the
thermally resistant flexible mineral wool material is installed with fibers running
parallel to the outer edge of the floor and the interior wall surface of the intetior panel.

5. The thermal insulating and sealing means according to claim 1, wherein the
outet primary end surface of the primary insulation means is initially positioned in
abutting contact with and unattached to the interior wall surface of the adjacent

interior panel,

5, The thermal insulating and sealing means according to claim 1, wherein the
supplemental insulation means is positioned in abutment with the upper primary
facing surface of the primary insulation means and is attached to the interior wall
surface of the interior panel and extends across the safing slot toward the outer edge

of the floor thereadjacent.

7. The thermal insulating and sealing means according to claitn 1, wherein the
supplemental attachment means comprises:
at least one pin or screw means, and

at least one nut or washer means.

3. The thermal insulating and sealing means according to claim 7, wherein the at
least one pin or screw means extend through the supplemental insulation means and is
attached to the interior wall surface of the interior panel; and wherein the at least one
nut or washer means is secured to the at least one pin or screw means adjacent the
supplemental insulation means at a position oppositely disposed from the interior wall

surface of the interior panel.
9, The thermal insulating and sealing means according to claim 7, wherein the

pin means comprises a weld pin means and wherein the nut means comprises a cap

nut means.
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10.  The thermal insulating and sealing means according to claim 1, wherein the
supplemental insulation means comprises a band of supplemental insulation extending
continuous horizontal and in abutment with respect to the upper primary faging

surface of the primary insulation means.

1. The thermal insulating and sealing means according to claim 1, wherein the
supplemental insulation means is initially compressed against the upper primary
facing surface of the primary insulation means when attached to the interior panel
adjacent the upper primary facing surface to facilitate maintaining of abutment
therewith responsive to thermal deforming movement of the interior panel.

12. The thermal insulating and sealing means according to claim 1, further
comprising an outer fire retardant coating positioned across the primary insulation
means and the adjacent portions of the interior wall surface of the interior panel and

the floor located thereadjacent,

13, The thermal insulating and sealing means according to claim 12, wherein the

outer fire retardant coating has a wet film thickness of at least % in.

14.  The thermal insulating and sealing means according to claim 12, wherein the
outer fire retardant coating covers the top of the thermally resistant flexible mineral
wool material overlapping the outer edge of the floor and the interior face of interior

wall surface of the interior panel by a min of % in,

15. The thermal insulating and scaling means according to claim 13, wherein the
outer fire retardant coating is a water-based firestop joint spray,

16.  The thermal insulating and sealing means according to claim 1, wherein the
supplemental insulation means is attached to the interior panel at a position
immediately above the primary insulation means and in abutment with respect to the
upper primary facing surface thereof and wherein the supplemental insulation means
extends outwardly from the interior panel toward the outer edge of the floor.
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17. The thermal insulating and sealing means according to claim 16, whercin the
supplemental insulation means extends outwardly from the interior panel toward the
outer edge of a floor to a position above the primary insulation means at a position
spatially disposed from the outer edge of the floor thereadjacent.

13.  The thermal insulating and sealing means according to claim 1, wherein the
supplemental insulation means extends from the upper surface of adjacent floor to an

intermediate position defined within the safing slot.

19. A building construction having a wall construction defining an interior wall
surface, which includes an interior panel extending over the interior surface thercof
and at least one floor spatially disposed from the interior wall surface defining a
safing slot extending between the interior wall surface of the interior panel and an
outer edge of the floor, wherein the interior panel is 2 metal back pan, comptising a
thermal insulating and sealing means for effectively thermally insulating and sealing
of the safing slot, wherein the thermal insulating and sealing means comprises:
1) a primary insulation means of thermally resistant material positioned in the
safing slot defined between the outer edge of the floor and the interior panel to
thermally insulate and seal the safing slot, wherein the primary insulation
means includes;
a) an inner primary end surface positionable in abutment with respect
to the outer edge of the floor for sealing thereadjacent,
b) an outer primary end surface positionable in abutment with respect
to the interior panel, and
<) an upper primary facing surface extending between the inner
primary end surface and the outer primary end surface and facing
upwardly therebetween;
i) a supplemental insulation means of thermally resistant
material attached to the interior panel of a wall at a position
immediately above the primary insulation means and in
abutment with respect to the upper primary facing surface

thereof:
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ilf) a supplemental attachment means for attaching of the
supplemental insulation means with respect to the interior panel
positioned thereadjacent; and

iv) an outer fire retardant coating positioned across the primary
insulation means and the adjacent portions of the interior wall
surface of the interior panel and the floor located thereadjacent,
wherein the supplemental attachment means comprises at least
one pin or screw means extending through the supplemental
insulation means and being attached to the interior wall surface
of the interior panel, and at least one nut or washer means
secured to the at least one pin or screw means adjacent the
supplemental insulation means at a position oppositely
disposed from the interior wall surface of the interior panel for
facilitating attachment of the supplemental insulation means
with respect to the interior wall surface of the interior panel
immediately above the primary insulation means and in
abutment with respect to the upper primary facing surface
thereof, and

wherein the supplemental insulation means of thermally
resistant material is attached to the interior panel at a position
immediately above the primary insulation means and in
abutment with respect to the upper primary facing surface
thereof and wherein the supplemental insulation means
comprises a band of supplemental insulation continuous
horizontal along and in abutment with respect to the upper
primary facing surface of the primary insulation means.

20. A thermal insulating and sealing system configured to thermally insulate and
seal a safing slot within a building construction having a wall construction defining an
interior wall surface, which includes an interior panel extending over the interior
surface thereof and at least one floor spatially disposed from the interior wall surface

defining the safing slot extending between the interior wall surface of the intertor
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panel and an outer edge of the floor, wherein the interior panel is a metal back pan,
the sysiem comprising:
i) 2 primary insulation of thermally resistant material positioned in the safing
slot, wherein the primary insulation includes:
a) an inner primary end surface positionable in abutment with respect
to the outer edge of the floor for sealing thereadjacent,
b) an outer primary end surface positionable in abutment with
respect to the interior panel, and
©) an upper primary facing surface extending between the inner
pritmary end surface and the outer primary end surface and facing
upwardly therebetween;
ii) a supplemental insulation of thermally resistant material
attached to the interior panel of a wall at a position immediately
above the primary insulation and in abutment with respect to
the upper primary facing surface thereof; and
iii) a supplemental attachment for attaching of the supplemental
insulation with respect to the interior panel positioned
thereadjacent.
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